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AESTHETIC METHOD OF BIOLOGICAL STRUCTURE TREATMENT
BY MAGNETIC FIELD

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This Application is a Continuation of U.S. Patent Application No. 16/266,494, filed
February 4, 2019, now pending, which claims priority to U.S. Provisional Patent Application No.
62/786,731, filed December 31, 2018, now pending, and which is a Continuation-in-part of
15/601,719, filed May 22, 2017, now pending, which claims priority to U.S. Provisional Patent
Application Nos. 62/357,679 filed July 1, 2016, now expired; 62/440,905 filed December 30, 2016,
now expired; and 62/440,922 filed December 30, 2016, now expired. These applications are

incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention generally relates to device and methods using the influence of
magnetic and induced electric field on biological structure. The magnetic field is time-varying and
high powered therefore the method is based on a value of magnetic flux density sufficient to induce
at least muscle contraction. The invention proposes further to combine the magnetic field with
radiofrequency, light, mechanical or pressure source in order to provide an apparatus for improved

treatment.

BACKGROUND OF THE INVENTION

[0003] Aesthetic medicine includes all treatments resulting in enhancing a visual appearance
and satisfaction of the patient. Patients want to minimize all imperfections including body shape and
effects of natural aging. Indeed, patients request quick, non-invasive procedures providing
satisfactory results with minimal risks.

[0004] The most common methods used for non-invasive aesthetic applications are based on
application of mechanical waves, e.g. ultrasound or shock wave therapy; or electromagnetic waves,
e.g. radiofrequency treatment or light treatment, such as intense pulsed light or laser treatment. The

effect of mechanical waves on tissue is based especially on cavitation, vibration and/or heat inducing
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effects. The effect of applications using electromagnetic waves is based especially on heat
production in the biological structure. However, the currently used treatment methods are used
separately.

[0005] A mechanical treatment using mechanical waves and/or pressure were used for
treatment of cellulite or adipose cells. However, mechanical treatment includes several drawbacks
such as risk of a panniculitis and/or non-homogenous result.

[0006] A thermal treatment is applied to the patient for enhancing a visual appearance of the
skin by e.g. increasing production of collagen and/or elastin, smoothing the skin or reduction of
cellulite and/or adipose cell. However, thermal treatment includes several drawbacks such as risk of
overheating a patient or even causing a thermal damage to the patient, risk of a panniculitis and/or
non-homogenous result.

[0007] The mechanical and/or the thermal treatment is not able to provide enhanced visual
appearance of a muscle, e.g. muscle shaping, toning and/or volumization effect. Mechanical
treatment and/or the thermal treatment includes several drawbacks such as risk of a panniculitis,
non-homogenous result and others.

[0008] Current magnetic methods are limited in key parameters which do not allow
satisfactory enhancement of visual appearance. As a result, new methods are needed to enhance the
visual appearance of the patient.

[0009] Existing devices have low efficiency and they waste energy, which limits their use.
Eddy currents induced within the magnetic field generating device create engineering challenges.
Existing devices contain magnetic field generating devices which are made of metallic strips, electric
wires or hollow conductors. Since the therapy requires large currents, significant losses are caused
by induced eddy currents within the magnetic field generating device. Eddy currents lead to
production of unwanted heat and therefore there is need to sufficiently cool the magnetic field
generating device. Also, the energy source must be protected during reverse polarity of resonance.
This requires using protective circuits which consume significant amounts of energy. Skin tissue is
composed of three basic elements: epidermis, dermis and hypodermis or so called subcutis. The
outer and also the thinnest layer of skin is the epidermis. The dermis consists of collagen, elastic
tissue and reticular fibers. 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
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tissue (SWAT). The adipose cells create lobules which are bounded by connective tissue, fibrous
septa (retinaculum cutis).

[0010] Another part of adipose tissue, so called visceral fat, is located in the peritoneal cavity
and forms visceral white adipose tissue (VWAT) located between parietal peritoneum and visceral
peritoneum, closely below muscle fibers adjoining the hypodermis layer.

[0011] The currently used aesthetic applications don’t provide any treatment combining the
effect of time-varying magnetic field treatment and an auxiliary treatment method, e.g. treatment by
thermal treatment and/or mechanical treatment. The currently used thermal treatment includes many
adverse events such as non-homogenous temperature distribution, panniculitis, insufficient blood
and/or lymph flow during and/or after the treatment. Additionally, several adverse event such as
panniculitis may occur after the treatment. Further the treatment may be painful so that a topical
anesthetic is recommended.

[0012] The development of new aesthetic treatment methods providing improved results in

shorter time periods is needed.

SUMMARY OF THE INVENTION

[0013] The treatment methods and devices as described below produce a time varying
magnetic field for patient treatment which better optimizes energy use, increases the effectiveness of
the treatments and provide a new treatment. The magnetic impulses may be generated in
monophasic, biphasic or polyphasic regimes. In a first aspect, the device has one or more magnetic
field generating devices; a switch; an energy storage device and a connection to an energy source.
The magnetic field generating device may be made of wires with a cross-section surface less than
100 cm®. The magnetic field generating device may be flexibly attached in a casing of device. The
casing may comprise a blower or blowers which ensure cooling of the magnetic field generating
device.

[0014] The present methods provide new aesthetic applications for focused remodeling of the
patient’s body. The magnetic field generating device of the magnetic treatment device may be
flexibly attached to casing of the device. The blower or blowers may be arranged to blow air on both
sides of magnetic field generating device. Optionally, the magnetic field generating device may be a

flat type magnetic field generating device.
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[0015] The new magnetic treatment methods may improve a muscle of the patient. Further
the new magnetic treatment method enables improved treatment results. Alternatively, the magnetic
treatment may provide pain relief and/or myorelaxation effect to the patient.

[0016] The method of treating a biological structure uses a combination of non-invasive
methods for enhancing human appearance. The invention utilizes electromagnetic field. Methods
may be used for targeted remodeling of adipose tissue, focused treatment of cellulite, body
contouring, skin tightening or skin rejuvenation. The invention relates to focused heating of the
target tissue by electromagnetic waves, whereas the effect of focused heating of the target tissue is
amplified by the effect of a magnetic treatment.

[0017] The time-varying magnetic field induces the muscle contraction at higher repetition
rates and the contraction is stronger. The treatment may be more efficient for reducing the number
and/or volume of adipocytes and enhancing the visual appearance of the treated body region via
targeted muscle contraction. Further the temperature homogeneity of is improved. Additionally,
strong muscle contractions at higher repetition rates cause mechanical movement of all the layers in
proximity of the contracted muscle. The methods therefore cause remodeling and/or neogenesis of
the collagen and elastin fibers.

[0018] The methods enable new treatments by magnetic and/or electromagnetic field. The
repetition rate of the magnetic field is in the range of 1 to 300 Hz with high magnetic flux density up
to 7 Tesla (equivalent to 70000 Gauss). The frequency of the electromagnetic field is 13.56 or 40.68
or 27.12 MHz or 2.45 GHz.

[0019] On the other hand, a combination with a magnetic treatment method may enhance the
visual appearance of the muscle and/or other soft tissue such as skin or adipose tissue, including
increase of apoptotic index.

[0020] The methods enable combined treatment using different treatment methods such as
magnetic and/or auxiliary treatment methods. The combination of different treatment methods
provide a complex treatment method for focused treatment of a treated body region.

[0021] The present methods provide combined treatment using influence of magnetic
treatment and mechanical treatment by shock waves, ultrasound waves, acoustic waves and/or
pressure application. The mechanical treatment may induce mechanical damage to the treated
biological structure and/or tissues. Ultrasound waves may heat adipose cells, dermis, hypodermis or

other target biological structure. Ultrasound waves may also induce a cavitation.
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[0022] The present methods and devices may include a handheld applicator, for manual and
precise treatment of tissue, particularly of uneven areas, and scanning unit providing automated or
manual positioning of the optical spot created by the optical waves (for example light) on the tissue
of a subject for homogenous treatment of large areas of tissue. In some embodiments, the handheld
applicator may be connected to the scanning unit by an attaching mechanism which in turn provides
the handheld applicator with optical treatment. The handheld applicator may apply optical waves
onto the tissue of the subject to be scanned during treatment.

[0023] Present method and devices may also include sensors configured to measure various
parameters of the scanning unit and the subject tissue. Based on the information from the at least one
sensor a controller connected to scanning unit may change parameters of the optical treatment
system and method, including but not limited to the optical output, the duration of treatment, the
optical spot size or shape, the scanning speed or direction of movement of the optical spot, the
wavelength or wavelengths of the optical waves, the frequency, or optical flux density. Such a
change may provide more homogenous treatment or may protect the patient from discomfort or
harm.

[0024] The present method provides combined treatment using magnetic treatment and
thermal treatment. A combination of heating/cooling may cause an increase in apoptotic index,
increase in muscle thickness, apoptosis and/or necrosis of the target biological structure such as
adipose cells. Remodeling of the target biological structure is more significant and treatment
duration is reduced. Potential risks for the patient associated with single treatment methods are
avoided. Further the side effects such as swelling and/or inflammation are reduced and/or
eliminated.

[0025] Although methods of the present invention may be described herein as a sequence of
steps in a particular order, it is understood that, unless explicitly stated otherwise, the steps of any
methods of the present invention may alternatively be performed in a different order. In some

embodiments, some or all of the steps of a method of the present invention may be repeated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Figure 1 is a cross section view of a magnetic field generating device winding.
[0027] Figure 2 is a cross-section of a magnetic applicator.
[0028] Figure 3a-e illustrate exemplary embodiment of an applicator.
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[0029] Figure 4a-4c illustrates a positioning arm.
[0030] Figures 5a and 5b illustrate circuits for providing high power pulses to a stimulating

magnetic field generating device.

[0031] Figure 6 illustrates dimensions of a magnetic field generating device.

[0032] Figure 7 is a graph showing voltage drop in the energy storage device.

[0033] Figure 8 illustrates an exemplary treatment duty cycle

[0034] Figure 9 is a diagram of a biological effect.

[0035] Figures 10a and 10b illustrate diagrams of a treatment device and/or an applicator

providing magnetic and/or mechanical treatment.

[0036] Figures 11a and 11b illustrate diagrams of a treatment device and/or an applicator
providing magnetic and/or thermal treatment.

[0037] Figure 12 illustrates an exemplary embodiment of a treatment device including two

circuits generating independent magnetic fields.

[0038] Figure 13 illustrates an exemplary trapezoidal envelope.

[0039] Figure 14 illustrates types of muscle contraction.

[0040] Figures 15 illustrate exemplary applications for buttock treatment.

[0041] Figure 16 illustrates an exemplary application for abdomen treatment.

[0042] Figure 17 illustrates a combined treatment administered by two separate devices.
[0043] Figures 18a and 18D illustrate a combined treatment administered by one device

including a plurality of applicators comprising magnetic field generating device or optical waves
generating device.

[0044] Figures 19a and 19b illustrate a combined treatment by one device including one
applicator comprising at least one magnetic field generating device and at least one optical waves
generating device.

[0045] Figures 20a and 20b illustrate a combined treatment with optical waves generating

device powered by magnetic field generated by magnetic field generating device.

[0046] Figure 21 illustrates a diagram of an exemplary device.

[0047] Figures 22a and 22b illustrate exemplary handheld applicators.

[0048] Figure 23a illustrates a handheld applicator disconnected from a scanning unit.
[0049] Figure 23b illustrates a handheld applicator connected to a scanning unit.
[0050] Figure 24 illustrates examples of treatment patterns.
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[0051] Figures 25a and 25b illustrate examples of a treatment area and treatment pattern.
[0052] Figures 26a-26¢ illustrate examples of energy distribution.
[0053] Figure 27 illustrates an example of device using negative pressure.
DETAILED DESCRIPTION
[0054] It is to be understood that the figures and descriptions of the present invention have

been simplified to illustrate elements that are relevant for a clear understanding of the present
invention, while eliminating, for the purpose of clarity, many other elements found in related
systems and methods. Those of ordinary skill in the art may recognize that other elements and/or
steps are desirable and/or required in implementing the present invention. However, because such
elements and steps are well known in the art, and because they do not facilitate a better
understanding of the present invention, a discussion of such elements and steps is not provided
herein. The disclosure herein is directed to all such variations and modifications to such elements
and methods known to those skilled in the art.

[0055] As used herein, “auxiliary treatment” may refer to an additional treatment other than
treatment via time-varying magnetic field. Examples of auxiliary treatments may include, but are
not limited to, application of mechanical waves, e.g. acoustic wave, ultrasound or shock wave
therapy; or electromagnetic waves, e.g. radiofrequency or diathermy treatment or light treatment,
such as intense pulsed light or laser treatment; or mechanical treatment, e.g. positive or negative
pressure, rollerball, massage etc.; or thermal treatment, e.g. cryotherapy; or electrotherapy method,
or mesotherapy methods and/or any combination thereof. Auxiliary treatments may be invasive or
non-invasive, or may include a combination of invasive and non-invasive treatment steps.

[0056] Individual embodiments of an auxiliary treatment may be used interchangeably herein
in exemplary embodiments. Unless explicitly stated otherwise, any exemplary embodiment
referring to one auxiliary treatment should be treated as a disclosure of an exemplary embodiment

referring to any of the listed auxiliary treatments.

[0057] Thermal treatment may refer to treatment by heating or cooling, e.g. a cryotherapy
treatment.
[0058] Mechanical treatment may refer to treatment methods using applying a pressure such

as positive or negative; applying mechanical waves such as shock waves, ultrasound waves or

vibration.
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[0059] Biological structure may be at least one neuron, neuromuscular plate, muscle fiber,
adipose cell or tissue, collagen, elastin, pigment or skin.
[0060] Remodeling target biological structure may refer to reducing the number and/or
volume of the adipocytes by apoptosis and/or necrosis, cellulite treatment, body shaping and/or
contouring, muscle toning, skin tightening, collagen treatment, skin rejuvenation, wrinkle removing,
reducing stretchmarks, breast lifting, buttock lifting, buttock rounding, buttock firming, lip
enhancement, treatment of vascular or pigmented lesions of the skin or hair removing.
[0061] Body region may include a muscle or a muscle group, buttock, saddlebag, love
handle, abdomen, hip, leg, calf, thigh, arm, limb, face or chin and/or any other tissue.
[0062] Muscle may include at least one of muscle fiber, muscle tissue or group,
neuromuscular plate or nerve innervating the at least one muscle fiber.
[0063] Deep muscle may refer to a muscle that is at least partly below superficial muscles
and/or to the muscle covered by the thick layer of other tissue, e.g. mostly adipose tissue and/or the
skin, with thickness 0.5, 1, 2, 3, 4, 5 or more centimeters.
[0064] Adipose tissue may refer to at least one lipid rich cell, e.g. adipocyte.
[0065] Bolus may refer to a layer of fluid material, e.g. water or fluid solution of ceramic
particles, preferably enclosed in a flexible sac made of biocompatible material.
[0066] Impulse may refer to a magnetic stimulus, i.e. generating/applying of magnetic field
causing at least one muscle contraction. The impulse may be but not limited to monophasic,
polyphasic, biphasic magnetic field.
[0067] Pulse may refer to a period of treatment consisted of one impulse and time duration of
a) no magnetic field applied to the patient or b) application magnetic field insufficient to cause a
muscle contraction.
[0068] Repetition rate may refer to frequency of firing the pulses; it is derived from the time
duration of a pulse. It equals to a frequency of switching the switch on.
[0069] The train may refer to a plurality of pulses, i.e. at least two pulses followed one by
another. Train may cause multiple muscle contractions followed one by one, at least one incomplete
tetanus muscle contraction or at least one complete tetanus muscle contraction.
[0070] Burst may refer to one train and a time with no magnetic field generated, or the train

followed by a static magnetic field, or the train followed by a time-varying magnetic field
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insufficient to cause a muscle contraction; it refers to at least one muscle contraction followed by no
muscle contraction and/or muscle relaxation.

[0071] Combined treatment may refer to a combination of at least two different treatment
methods, e.g. application of magnetic field and one or more auxiliary treatments, application of
magnetic field and thermal treatment, application of magnetic field and mechanical treatment, or
application of magnetic field with thermal treatment and mechanical treatment.

[0072] Hardware panel may refer to at least one hardware component used for controlling the
optical and/or magnetic treatment. The hardware panel includes at least one of input interface for
inputting treatment parameters by an operator and processing unit for controlling the optical and/or
magnetic treatment.

[0073] Optical waves may refer to UV radiation, visible light, IR radiation, far IR radiation.
Further optical waves may be coherent and/or non-coherent, monochromatic or polychromatic.
[0074] Optical waves generating device may refer to laser or laser diode, light emitting diode
(LED), electric discharge source, incandescent source, fluorescent source, luminescent source,
electroluminescent source etc.

[0075] Optical treatment parameter may refer but not limited to the optical output, treatment
duration, optical spot size and shape, scanning speed, direction of the movement of the optical spot,
treatment pattern, a wavelength or wavelengths of the optical radiation, the frequency energy flux or
the distance between the subject tissue and the scanning unit or handheld applicator.

[0076] The magnetic treatment device may include at least one magnetic field generating
device. Alternatively, the magnetic treatment device may include a plurality of the magnetic field
generating devices. The at least one applicator may include at least one magnetic field generating
device. Alternatively, at least one applicator may include the plurality of the magnetic field
generating devices.

[0077] Throughout this disclosure, various aspects of the invention can be presented in a
range format. It should be understood that the description in range format is merely for convenience
and brevity and should not be construed as an inflexible limitation on the scope of the invention.
Accordingly, the description of a range should be considered to have specifically disclosed all the
possible subranges as well as individual numerical values within that range. For example,
description of a range such as from 1 to 6 should be considered to have specifically disclosed

subranges such as from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc., as
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well as individual numbers within that range, for example, 1, 2, 2.7, 3, 4, 5, 5.3, 6 and any whole and
partial increments therebetween. This applies regardless of the breadth of the range.

[0078] Figure 1 illustrates an exemplary embodiment of a cross section of winding of a
magnetic field generating device for a magnetic treatment device. The magnetic field generating
device may be constructed from litz-wire, wherein each wire is insulated separately. Each individual
conductor is coated with non-conductive material so the magnetic field generating device constitutes
multiple insulated wires. Alternatively, the magnetic field generating device may be made of bare
wire e.g. litz-wire without insulation, or conductive tapes, conductive strips, or copper pipe with
hollow inductors. The insulation of wires separately may be a substantial improvement, since it may
lead to a significant reduction of the induced eddy currents. Power loss due to eddy currents, per
single wire, is described by Equation 1 below. The small diameter of wires may reduce self-heating
of the magnetic field generating device and therefore increase efficiency of the present magnetic

treatment device.

2 .BZ 'd2 . 2
EDDY = 2 u > Eq. 1
6-k-p-D
[0079] where: Pgppy is power loss per unit mass (W-kg™); B, is the peak of magnetic field

(T); f1s frequency (Hz); d is the thickness of the sheet or diameter of the wire (m); & is constant
equal to 1 for a thin sheet and 2 for a thin wire; p is the resistivity of material (Q-m); D is the density
of material (kgm®).

[0080] The individual insulation of each wire may reduce eddy currents. The individually
insulated wires may be wound either one by one or in a bundle of individually insulated wires so as
to form a magnetic field generating device, which may serve as a magnetic field generator. The
magnetic field generating device may provide an improvement in the efficiency of energy transfer in
the LC resonant circuit and also reduces or eliminates unwanted thermal effects.

[0081] The magnetic field generating device may include at least one conductor with a cross-
section surface in a range of 0.0001 to 100 cm”. Alternatively, the cross-section surface may be in a
range of 0.001 to 50 cm?, preferably in a range of 0.01 to 20 cm”, more preferably in a range of 0.5
to 1 cm’, even more preferably in a range of 0.1 to 0.75 cm”, most preferably in a range of 0.25 to
0.5 cm”.The wires are preferably made of materials with higher density and higher resistivity e.g.
gold, platinum or copper. The cross-section surface of the single wires should be minimal. On the

other hand, the total cross-section surface should be maximal because of inverse proportion between
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the cross-section of all wires forming the magnetic field generating device and the electrical
resistance. Therefore, the ohmic part of the heat is then lower. Eq. 2 describes power loss of the

magnetic field generating device:

[
p-—-1
P, = S Eq. 2
m
[0082] Where: Py is the power loss heat dissipation (W);p is the resistance (Q-m); / is the

length of wire (m); S is the surface area (m?); 7is the current (A) and m1 is 1 kg of wire material.

[0083] Total power loss is (Eq.3):

Pror = Peppy +Fr | Eq. 3

[0084] Where: Proris the total power losses (W-kg™); Peppyis the power dissipation of eddy
currents (W-kg™); Py is the power loss heat dissipation (W-kg™).

[0085] Dynamic forces produced by current pulses passing through the wires of the magnetic
field generating device cause vibrations and unwanted noise. The individual insulated wires of the
magnetic field generating device may be impregnated under pressure so as to eliminate air bubbles
between the individual insulated wires. The space between wires can be filled with suitable material
which causes unification, preservation and electric insulation of the system. Suitable rigid
impregnation materials like resin, and elastic materials like PTE can be also used. With the
magnetic field generating device provided as a solid mass, the vibrations and resonance caused by
movements of the individual insulated wires are suppressed. Therefore, noise is reduced.

[0086] The magnetic field generating device may be attached to the case of the applicator,
such as a hand held applicator of the magnetic treatment device; build-in applicator in e.g. chair,
bed; or stand-alone applicator e.g. on mechanical fixture. The hand held applicator may include a
display unit for controlling the magnetic treatment device. Alternatively, the display unit may
display treatment parameters such as a repetition rate, a magnetic flux density or lapsed time of the
treatment. The magnetic treatment device may preferably include a human machine interface (HMI)
for displaying and/or adjusting the treatment parameters. The HMI may include at least one button,
knob, slide control, pointer or keyboard. Alternatively, the HMI may include a touchscreen, an
audio-visual input/output device such as PC including display unit, an input unit and/or a graphical

user interface.
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[0087] The mechanical fixture may be rigid with the applicator hanging on the rigid
mechanical fixture. Alternatively, the mechanical fixture may be articulated. The mechanical fixture
may include at least one joint to enable tailor made position of the applicator. The attachment may
be provided by an elastic material e.g., silicone, gum; or other flexible manner. Connection with the
magnetic field generating device of the applicator’s casing may be ensured by several points. The
several fastening points ensure the connection of the magnetic field generating device to the casing
by flexible material so that the main part of the magnetic field generating device and the main part of
the casing of applicator are spaced apart. The spacing should be at least 0.1 mm so that air can easily
flow. Alternatively, the spacing may be at least 1 mm, most preferably at least 5 mm to enable
cooling media flow. The gap between the magnetic field generating device and the casing can be
used either for spontaneous or controlled cooling. The magnetic field generating device may
optionally be connected to the case of the applicator by only one fastening point. The fastening
points eliminate vibrations of wires which could be transferred to casing of the applicator and
therefore reduce noise of the magnetic treatment device.

[0088] Figure 2 is a cross-section of the magnetic applicator which allows better flow on the
lower and upper sides of the magnetic field generating device and thus more efficient heat
dissipation. The magnetic treatment device includes a magnetic field generating device 1, the circuit
wires 2 and the fastening points 3 for connection of the magnetic field generating device to the
casing of the applicator (not shown). The fastening points 3 are preferably made of flexible material
however the rigid material may be used as well. The fastening points 3 may be located on the outer
circumferential side of the magnetic field generating device. However, alternatively it is possible to
put these fastening points to a lower or upper side of the magnetic field generating device.

[0089] The fastening points 3 connect the magnetic field generating device to the case of the
applicator in at least one point. The fastening points 3 maintain the magnetic field generating device
and the main part of the case of the applicator spaced apart so that fluid (which may be air or any
liquid) can flow between them. At least one blower 4 can be placed around the circumference of the
magnetic field generating device, or perpendicular to the magnetic field generating device. The
blower can be any known kind of device for directing the fluid e.g. outer air directed into the case of
the applicator. The blower may be e.g. a fan or a suction pump. This arrangement of the blower
allows air to bypass the magnetic field generating device from upper and lower (patient’s) sides. In

still another embodiment the outer air can be cooled before directing into the case. The blower can
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have an inlet placed around the circumference of the magnetic field generating device for injecting
air, to remove heat from the magnetic field generating device. A connecting tube (not shown) can
ensure connection of the applicator § with the energy source and/or control unit of magnetic
treatment device. The connecting tube may also contain a conduit of the fluid, e.g. a pressurized air.
[0090] Alternatively, the magnetic field generating device may be attached to the casing of
the applicator via a circular rigid member encircling the magnetic field generating device. The outer
circumference of the circular rigid member may be attached to the casing of the applicator. The
magnetic field generating device may be flexibly attached to the inner circumference of the circular
rigid member by at least one attaching point. Alternatively, the magnetic field generating device may
be attached to the circular member by its entire circumference.

[0091] The arrows 6 indicate the air flow through the applicator 5. This arrangement of the
blower allows the air to bypass the magnetic field generating device from upper and lower
(patient’s) side. Outlet may be preferably placed on upper side of the casing. The outlet may include
a plurality of holes enabling unimpeded removing of heated cooling media from the casing of the
applicator. By placing the blower around the circumference of the magnetic field generating device
instead of on the top/below the magnetic field generating device, the blower 4 does not interfere with
the magnetic flux peak and therefore its lifespan and reliability is increased.

[0092] Figure 3a is an illustrative embodiment of a casing of the magnetic applicator. The
overview drawing contains casing itself 7, which might contain an outlet 8 preferably placed on
upper side of the casing 7. The applicator may further include a handle 49 on the upper side of the
casing. The handle 47 may be used for manual positioning the applicator. A connecting tube 9 may
not only ensure connection of the applicator with the energy source and/or control unit of magnetic
treatment device, but also connection to a source of the fluid; however, the conduit of the fluid 10
may also be connected separately.

[0093] The connection tube 9 may include a connector for connecting the applicator to the
treatment device. The connector may be connected to the connecting tube 9 either on its first end
between the connecting tube and the casing 7 of the applicator or the second end between the
connecting tube and the treatment device. The applicator including the coil may be preferably
connected to the magnetic treatment device by the connector independently on the positioning arm.
The connector may be any kind of electromechanical connector providing electrical communication

of the applicator to the treatment device. Mechanical connection may be provided by additional
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latching mechanism known in the art. The applicator may be replaced by another applicator. Each
applicator may include unique identifier of the applicator for communication with the control unit of
the treatment device. The communication may be via NFC, RFID, ZigBee, IRDC, Bluetooth or
wired communication. Alternatively, the applicator may include a mechanical identifier such as a
specific combination of a plurality of pins in a pattern.

[0094] In an alternative embodiment cooling may be provided by a member using
thermoelectric effect, e.g. a Peltier cooler. Alternatively, cooling may be provided by Stirling engine
cooling system.

[0095] Figure 3b illustrates a side view of an exemplary embodiment of concave applicator.
The applicator of concave shape includes a handling member 49 as a concavity 50 of the applicator.
The concavity may enable inserting a positioning member such as a length adjustable belt. The
handling member 49 may be also used for manual positioning of the applicator. The handling
member 49 may preferably be a center of the applicator.

[0096] Figure 3c illustrates a top view of the concave applicator. The applicator may
preferably include a marker 51 above the center of the magnetic field generating device. The marker
51 may enable comfortable positioning the applicator by the operator. The marker may be a recess in
a surface of the casing. Alternatively, the marker may be different surface cover. Alternatively, the
upper side of the casing may include two colors. One color may be over the magnetic field
generating device to enable correct positioning of the applicator. The rest of the applicator may be of
different color. The color may be interpreted as a paint reflecting a specific wavelength and/or
spectra.

[0097] The applicator may be made of biocompatible material enabling high hygiene
standard, e.g. a fluidly sterilizable plastic.

[0098] Alternatively, the applicator may be adapted to fit a body region of the patient
including leg, arm, buttock or abdomen. The applicator may be shaped to correspond with the
patient’s body region such as a limb. The shape may include a concavity for maintaining the body
region in the correct treatment location. The body region applicator, herein after as BR applicator,
may be of a plurality of sizes configured to fit the patient’s body region following the patient’s
needs.

[0099] The BR applicator may include a first portion on the patient’s side, i.e. the first

portion may be in a contact with the patient. The BR applicator may include a second portion on a
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side opposite to the first portion, i.e. the second portion may be farther from the patient than the first
portion.

[0100] Figures 3d and 3e illustrate an exemplary embodiment of the BR applicator 700 used
for a limb. The first side portion 701 may be at least partially concave. The first side portion 701
may be V-shaped or preferably U-shaped. A curvature radius of the first side portion 701 may be at
least 1 mm, preferably in a range of 10 to 750 mm, more preferably in the range of 50 to 500 mm,
most preferably in the range of 60 to 250 mm or up to 1 m. The curvature radius may correspond
with a size of a limb. The first side portion 701 being at least partially concave may be a part of a
total curvature of oval or circular shape. The first side portion may be at least 5 © section of the total
curvature, the section may be preferably in a range of 10 to 270 °, more preferably in the range of 30
to 235°, even more preferably in the range of 45 to 180 °, most preferably in the range of 60 to 135°.
The first side portion may be configured to maintain the limb within the first side portion during the
treatment. The first side portion may provide a stable equilibrium for the treated body region. The
limb of the patient may be maintained in the first side portion 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 and the limb may be in stable position. The rotation movement with respect to the BR
applicator may be limited by attaching the BR applicator to the body region.

[0101] The second side portion 702 may be preferably on the opposite side of the BR
applicator 700 with respect to the first side portion 701. The second side portion 702 may be
substantially planar. The second side portion may be configured to maintain the applicator on the
patient support which the patient may lay on during the treatment. In an exemplary embodiment the
second side portion may include a positioning mechanism for manual adjusting a position of the
magnetic field generating device within the BR applicator.

[0102] The BR applicator 700 may be attached to the patient by a positioning mechanism
such as a length adjustable belt which may be flexible. In exemplary embodiment the length
adjustable belt may be fixed in a recess/cutout 703 at first end 704 of the first side portion 701.
Second end 705 of the first side portion 701 may include a recess 706 and a clip mechanism for
fixing the length adjustable member in the recess 706. The clip 707 may move around the pin 708 in
a clockwise or counterclockwise direction. The clip may be biased by a spring. Alternatively, the

clip may be locked by a suitable locking mechanism, or by any other movement restraining manner.
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The clip may include a fastener 709 on lower side of the clip for fixing a correct length of the length
adjustable member. The fastener may be hook-and-loop fastener, e.g. Velcro fastener, pin type etc.
[0103] In an alternative embodiment the BR applicator may include a counterpart to the part
including the magnetic field generating device. The at least one counterpart may be configured to
maintain the limb applicator in static position with respect to the body region. The counterpart may
be preferably placed on the opposite side of the body region. The counterpart may be attached to the
part including the magnetic field generating device by a flexible member or a length adjustable belt.
Alternatively, the counterpart may be attached by a hinge. Alternatively, the counterpart may be
attached to the BR applicator by a suitable locking mechanism, e.g. clip, spring clip, pin-type etc.
The counterpart and the part including the magnetic field generating device may preferably at least
partially encircle the limb.
[0104] An exemplary application may be limb treatment. The limb applicator may be placed
around entire circumference of the limb.
[0105] According to an exemplary application m. triceps brachii may be treated by the time-
varying magnetic field. The patient may lay in supine position on a patient support such as a bed, a
couch or a chair. An arm of the patient may be set into the concavity of the applicator including the
magnetic field generating device, i.e. to the first side portion 701. The second side portion 702 may
be in contact with the patient support. The time-varying magnetic field may be applied to the muscle
and/or to the nerve innervating the muscle. The time-varying magnetic field may be applied to the
arm with a magnetic flux density and/or a maximum value of the magnetic flux density derivative
sufficient to cause a contraction of the muscle within the arm. The applicator may be attached to the
limb of the patient by a length adjustable member such as a belt. The potential energy of the treated
body region may be maintained at minimum.
[0106] According to another exemplary application m. biceps brachii may be treated by the
time-varying magnetic field. The patient may lay in supine position on the patient support. The arm
may be preferably in supine position. The applicator may be placed within proximity of the patient’s
arm, preferably within close proximity of the muscle. Alternatively, the patient may sit on the patient
support such as chair with arm resting on armrest of the patient support. The arm may be bent in the
elbow in order to enable correct treatment of the particular muscle. The applicator may be attached

to the arm as well.
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[0107] The limb applicator may be used for treatment of leg as well. According to another
exemplary application the patient may lay in prone position on the patient support and the limb
applicator may be placed over the leg of the patient, such as over a calf or thigh. Alternatively, the
patient may lay in supine position on the patient support and the limb applicator may be placed
below the leg of the patient, i.e. the leg may lay on the limb applicator. Alternatively, the patient
may have bent knee with limb applicator on the treated body region. Alternatively, the thigh may be
in vertical position and the calf may be in horizontal position.

[0108] The magnetic field generating device may correspond with a shape of the applicator.
The magnetic field generating device may not be planar. The magnetic field generating device may
be conical, convex and/or concave, e.g. biconvex, plano-convex, positive meniscus, negative
meniscus, planoconcave or biconcave. The non-planar shape of the magnetic field generating device
may enable larger cooling surface and the cooling may be more efficient. Further the non-planar
shape may enable shifting the peak of the magnetic field closer/farther to/from the patient or the
profile of the magnetic field may be adjusted by the non-planar shape of the magnetic field
generating device. The treatment by non-planar magnetic field generating device may be more
efficient compared to treatment by planar magnetic field generating device. The magnetic flux
density, generated by the magnetic field generating device, sufficient for causing muscle contraction
might be of lower value compared to planar coil. Heat dissipation may be enhanced by the larger
surface cooled by a cooling media. The power consumption may be lower.

[0109] A static position of the at least one applicator may be provided by a positioning
member. The positioning member may be e.g. an arm or an adjustable flexible belt. The positioning
member may ensure tight attachment of the applicator within the proximity of the body region, or
alternatively, direct contact with the patient. The direct contact with the patient may include direct
contact with the skin of the patient, i.e. the applicator including the magnetic field generating device
touching the patient’s skin or the applicator contacting the patient’s skin through a garment or any
spacing object. Alternatively, the positioning member may hold the applicator including the
magnetic field generating device in no contact with patient’s skin.

[0110] The positioning member may include a buckle for adjusting the length of the belt. The
applicator may be placed within predefined locations of the belt. Alternatively, the applicator may be
shaped to be moveable along the positioning member, e.g. the shape of the applicator may be

preferably concave, e.g. V-shaped or U-shaped. The positioning member may be inserted itself into
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the concavity of the applicator. The position of the applicator may be adjusted by limited movement
along the positioning member because the positioning member may be used as guiding member.
However, the applicator may not be fixed to a particular static position. The position of the
applicator may be dynamically adjusted during the treatment following the patient’s needs. The
position of the applicator may be adjusted manually by the operator, or automatically by the
treatment device. In one exemplary embodiment a plurality of applicators may be used for treating
larger body regions, e.g. buttock, abdomen or thigh, or pair muscles.

[0111] The positioning arm may include a plurality of moveable members which may be
articulated. A motion of the at least one moveable member may be translational and/or rotational.
The positioning arm may include at least on joint providing at least one degree of freedom for the
positioning arm. In more preferred embodiment the positioning arm includes a plurality of degrees
of freedom, e.g. two, three or more. An example of such positioning arm may be an open kinematic
chain including at least two, more preferably four, even more preferably six degrees of freedom. A
fixed frame of the open kinematic chain may be a body of the magnetic treatment device. An
endpoint of the kinematic chain may be an applicator and/or a magnetic field generating device.
[0112] Figure 4a illustrates an exemplary embodiment of the treatment device 11 including a
positioning arm 12 for positioning the applicator (not shown). The treatment device 11 may include
wheels 14 for moving the treatment device. The wheels may be propelled. A plurality of the wheels
may be preferably outside of a floor projection of the body of the treatment device in order to
provide improved stability of the treatment device.

[0113] Figure 4b illustrates the positioning arm 12 including moveable links 15 connected by
joints 16 enabling two, four most preferably six degrees of freedom. Three of these joints may be
locked by a locking mechanism such as a screw mechanism. The positioning arm may include a
support member for attaching the connecting tube to the positioning arm. The support member may
maintain the connecting tube in parallel direction with respect to the positioning arm.

[0114] The positioning arm 12 is attached to the treatment device 11 at first end of the
positioning arm 17 (not shown). In an exemplary embodiment the positioning arm is attached to a
circumferential side of the treatment device.

[0115] The positioning arm further includes a hollow sleeve 18 at the second end 19. The
sleeve 18 includes a gap 20 for removably attaching the applicator 13 to the positioning arm 12.

[0116] The positioning arm may include a member for guiding the connecting tube.
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[0117] Figure 4c¢ illustrates an applicator 13 which may be removably attached to the
positioning arm 12. The connection of the applicator 13 to the positioning arm is enabled by a
locking mechanism. The applicator 13 includes a latching member 22 biased by a resilient member.
The latching member 22 is adapted to fit the gap 20 in the hollow sleeve 18 at the second end of the
positioning arm. The applicator 13 is attached to the positioning arm 12 by inserting the applicator
13 into the sleeve 18 and locking the latching member 22 in the gap 20. Applicator may be removed
by pressing the latching member and pulling the applicator from the sleeve.

[0118] Still other embodiments of positioning member may be found in provisional U.S.
provisional patent application No. 62/357,679, incorporated herein by reference.

[0119] Figures 5a and Figure 5b illustrate exemplary embodiments of circuits for providing
high power pulses to the stimulating magnetic field generating device. The proposed circuits include
charging the energy storage device from the energy source, repetitively switching the switching
device, and discharging the energy storage device to the magnetic field generating device in order to
generate the time-varying magnetic field. Either the energy source or the switching device, or
alternately both the energy source and the switching device, may be regulated by a control unit. The
control unit may also enable regulating and/or adjusting the treatment parameters described in this
document in order to generate time varying magnetic field for the treatment. The regulation may be
done by the preset protocol or by the operator/end user of the device through HML

[0120] Referring to Figure Sa, the circuits for providing high power pulses to the stimulating
magnetic field generating device contain a series connection to the switch 23 and the magnetic field
generating device 24. The switch 23 and the magnetic field generating device 24 together are
connected in parallel with an energy storage device 25. The energy storage device 25 is charged by
the energy source 26 and the energy storage device 25 then discharges through the switching device
23 to the magnetic field generating device 24.

[0121] During second half-period of LC resonance, the polarity on the energy storage device
25 is reversed in comparison with the energy source 26. In this second half-period, there is a conflict
between energy source 26, where voltage on positive and negative terminals is typically thousands
of Volts. The energy storage device 25 is also charged to the positive and negative voltage generally
to thousands of Volts. As a result, there is in the circuit, consequently, twice the voltage of the
energy source 26. Hence the energy source 26 and all parts connected in the circuit are designed for

a high voltage load. Therefore, the protective resistors and/or protection circuitry 27 must be placed
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between energy source 26 and energy storage device 25. Either the energy source 26 or the switch
23, or alternately both the energy source 26 and the switch 23 may be regulated by a control unit
115. The control unit 115 may enable regulating and/or adjusting the parameters described in this
document in order to generate time varying magnetic field for the treatment. The regulation may be
done by the preset protocol or by the operator/end user of the device through HML

[0122] Figure 5b shows a circuit for providing high power pulses for improved function of
the treatment device. The magnetic field generating device 28 and an energy storage device 29 are
connected in series and disposed in parallel to the switch 30. The energy storage device 29 is
charged through the magnetic field generating device 28. To provide an energy pulse, controlled
shorting of energy source 31 takes place through the switch 30. In this way the high voltage load at
the terminals of the energy source 31 during the second half-period of LC resonance associated with
known devices is avoided. The voltage on the terminals of energy source 31 during second half-
period of LC resonance is a voltage equal to the voltage drop on the switch 30. Either the energy
source 31 or the switch 30, or alternately both the energy source 31 and the switch 30, may be
regulated by a control unit 115. The control unit 115 may enable regulating and/or adjusting the
parameters described in this document in order to generate time varying magnetic for the treatment.
The regulation may be done by the preset protocol or by the operator/end user of the device through
HMI.

[0123] A capacitance of the energy storage device may be in the range of 5 nF to 100 mF,
preferably in the range of 25 nF to 50 mF, more preferably in the range of 100 nF to 10 mF, even
more preferably in the range of 1 uF to 1 mF, most preferably in the range of 5 to 500 pF.

[0124] The energy storage device may be charged on a voltage of at least 100, 250, 500,
1000, 1500, 2500 V or more.

[0125] The energy storage device may provide a current pulse discharge at least 100, 250,
500, 750, 1000, 1500, 2000 A or more. The current may correspond with a value of the peak
magnetic flux density of the magnetic field generated by the coil.

[0126] The switch 30 can be any kind of switch such as diode, MOSFET, JFET, IGBT, BJT,
thyristor or their combination. Depending on the type of component the load of energy source 31 is
reduced to a few Volts, e.g., 1-10 volts. Consequently, it is not necessary to protect the energy

source 31 from a high voltage load, e.g., thousands of Volts. The use of protective resistors and/or
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protection circuits is reduced or eliminated. The present designs simplify the circuits used, increase
efficiency of energy usage and provide higher safety.

[0127] An inductance of the magnetic field generating device may be up to 1 H, or in the
range of 1 nH to 500 mH, or in the range of 1 nH to 50 mH, preferably in the range of 50 nH to 10
mH, more preferably in the range of 500 nH to 1 mH, most preferably in the range of 1 to 500 uH.
[0128] Figure 6 illustrates a floor projection of an exemplary embodiment of circular planar
magnetic field generating device. The magnetic field generating device is characterized by
dimensions including outer diameter D; inner diameter d; inner radius r and outer radius R. The
magnetic field generating device is further characterized by areas Al and A2. Alternatively, the
magnetic field may be oval, rectangular or square with corresponding dimensions.

[0129] The area Al is associated with dimensions r and d. The area A1l includes no winding.
The area A1 may be represented by a core. The core may be preferably air core. Alternatively, the
core may be a permeable material having high field saturation, e.g. iron alloys such as permendur,
permalloy or silicon iron/steels.

[0130] The area A2 is associated with dimensions R and D. The area A2 includes the
magnetic field generating device itself, i.e. windings of the magnetic field generating device.

[0131] The dimension r may be in the range of 1 to 99 % of the dimension R, more
preferably in the range of 2 to 95 % or 3 to 80 % of the dimension R, even more preferably in the
range of 4 to 60 % or 6 to 50 % of the dimension R, most preferably in the range of 7 to 40 %. The
dimensions of r and R may be used for achieving convenient shape of the generated magnetic field.
[0132] In an exemplary embodiment the magnetic field generating device diameter D is 100
mm and the dimension r is 10 % of the dimension R. In that exemplary case the dimension R is 50
mm and the dimension ris 5 mm.

[0133] The area A2 includes a plurality of windings. One winding may include a plurality of
wires, preferably insulated wires. The windings are preferably tightly arranged, most preferably one
winding touching the adjacent winding. The winding area A2 may be at least 0,99 cm”. The winding
area A2 may be in the range of 4 to 7900 cm”, preferably in the range of 9 to 1950 cm?, more
preferably in the range of 15 to 975 cm”, most preferably in the range of 45 to 450 cm”.

[0134] Alternatively, the windings may include a gap between each other. The gap may be up
to 50,25 15,10, 5, 1, 0.5 or 0.1 % of the dimension R-r.
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[0135] A total magnetic field generating device surface, i.e. A1+A2, may be in the range of
at least 1 cm”. The total magnetic field generating device surface may be up to 8000 cm?, or in the
range of 5 to 8000 cm®, preferably in the range of 10 to 2000 cm?, more preferably in the range of 20
to 1000 cm”, most preferably in the range of 50 to 500 cm”.
[0136] The core area A1 may be in a range of 0.01 % to 99 % of the total magnetic field
generating device surface. Alternatively, the core area A1 may be in a range of 0.05 % to 95 %,
preferably in a range of 0.5 to 90 %, more preferably in a range of 1 to 75 %, even more preferably
in a range of 5 % to 60 %, most preferably in a range of 10 % to 40 % of the total magnetic field
generating device surface.
[0137] A total weight of the magnetic field generating device may be in a range of 1 gram to
50 kg. The total weight of the magnetic field generating device may be preferably in a range of 10
grams to 25 kg, more preferably in a range of 0.1 to 15 kg, even more preferably in a range of 0.5 to

10 kg, most preferably on the order of kilograms, for example 1 kg, 2 kg, 3 kg, 5 kg, or more.

[0138] A magnetic fluence is defined by Equation 4.
MF = Bpp * Ayrcp Eq. 4
[0139] where: MF is magnetic fluence [T-cm®”]; Bpp is maximal peak to peak magnetic flux

density generated by the magnetic field generating device [T]; Auyrcp 18 area of the magnetic field
generating device [cm?].

[0140] The at least one magnetic field generating device may generate the time-varying
magnetic field of the magnetic fluence in a range of 5 to 60000 T-cm?, or in a range of 60 to 60000
T-cm?, or in a range of 70 to 60000 T-cm?, or in a range of 5 to 40000 T-cm?, preferably in the range
of 70 to 20000 T-cm?, more preferably in the range of 75 to 15000 T-cm”, even more preferably in
the range of 80 to 2000 T-cm” or up to 60000 T-cm®. Alternatively, the the time-varying magnetic

field with the magnetic fluence may be generated by a plurality of magnetic field generating devices.

[0141] A winding magnetic fluence is defined by Equation 5.
WMF:BPP'AZ Eq5
[0142] where: WMF is winding magnetic fluence [T-cm?]; Bpp is maximal peak to peak

magnetic flux density generated by the magnetic field generating device [T]; A is winding area of

the magnetic field generating device [cm”].
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[0143] The at least one magnetic field generating device may generate the time-varying
magnetic field with the winding magnetic fluence of at least 5, 10, 15 or 20 T-cm?, or in a range of 5
to 40000 T-cm?, or in a range of 40 to 40000 T-cm?, or in a range of 40 to 20000 T-cm”, preferably
in the range of 50 to 10000 T-cm? or in a range of 75 to 7500 T-cm?, more preferably in the range of
100 to 5000 T-cm” or 150 to 2750 T-cm”, even more preferably in the range of 200 to 2000 T-cm” or
275 to 1500 T-cm?, or up to 40000 T-cm”. Alternatively, the time-varying magnetic field with the
winding magnetic fluence may be generated by a plurality of magnetic field generating devices.
[0144] According to some embodiments, the magnetic field generating device may have
round, circular, oval, square, rectangular or any other shape. Alternatively, the magnetic field
generating device may be a solenoid.

[0145] Figure 7 shows an exponential voltage drop in the energy storage device. Energy
savings during treatment may be characterized by reduced voltage drop in the energy storage device
between the first, second and subsequent maximums of the resonant oscillation. The magnitude of
the individual voltage oscillations is exponentially dampened up to establishing the energy balance.
This allows increasing the maximum possible frequency/repetition rate of magnetic pulses, since the
frequency/repetition rate is dependent on the speed with which it is possible to recharge the energy
storage device. Since the energy storage device is recharged by the amount of energy loss during the
previous pulse, it is possible to increase the frequency/repetition rate of the treatment device up to
hundreds of magnetic pulses per second without the need to increase the input power. The voltage
drop between any of the successive amplitudes is not higher than 45, 40, 30, 21, 14 or 7 %.

[0146] The treatment device may include at least one sensor for measuring operation
parameter such as voltage, current or phase. The measured operation parameter may be processed by
control unit of the treatment device and it may be used for determining a value of the generated heat.
The generated heat may be used for prediction of a temperature of the magnetic treatment device.
Typically, the method may be used for treatment planning and/or to predict the temperature of the
applicator and/or the part of the magnetic treatment device which is the most susceptible to
overheating such as wires and/or resistors etc.

[0147] The magnetic treatment device may be described by the transition thermal
characteristic (TTC). The TTC may be determined by experimental measurement during standard
ambient conditions such as temperature and/or pressure, or it may be a mathematical model based on

technical and/or electric specifications of all components of the magnetic treatment device. TTC
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characterizes the temperature dependence of the magnetic treatment device on generated heat. TTC
is established by the manufacturer as the factory settings.

[0148] The value of generated heat determined by the recited application of the invention
corresponds with the treatment parameters. The temperature evolution of the magnetic treatment
device is dependent during the treatment on at least one of treatment parameters, actual temperature
of the magnetic treatment device, ambient temperature, cooling medium temperature, cooling
medium flow or heat dissipation.

[0149] A control unit is set up to operate with at least TTC and treatment parameters to
determine the temperature of the magnetic treatment device during the treatment. The maximal
temperature of the magnetic treatment device is limited and predetermined. However, in alternative
application the maximal temperature of the magnetic treatment device may be adjusted by the
operator. The maximal temperature may be considered to be safe for the patient.

[0150] The magnetic treatment device may include a system for monitoring a presence of the
patient on a patient support. The patient support may include at least one pressure sensor such as a
load cell, an accelerometer, an optical sensor, or a capacitive sensor. Alternatively, the sensor may
be a camera placed a predetermined distance from the patient support. The sensor may measure one
or more physical quantities. The control unit of the magnetic treatment device may evaluate one or
more signals from the sensor. The control unit may start and/or stop the treatment in response to a
signal value from the pressure sensor.

[0151] The magnetic treatment device may include a plurality of pressure sensors. The
plurality of pressure sensors may enable determination of at least a position of the patient on the
patient support. The control unit may adjust a position of the magnetic field generating device in the
patient support to improve a treatment effect. Alternatively, the control unit may notify an operator
to reposition the patient.

[0152] The device may be used for treatment/successive treatments in continual, interrupted
or various duty cycle regime. The treatment duty cycle may be higher than 10 %, which means
interrupted regime with the ratio up to 1 active to 9 passive time units. The ratio may possibly
change during the therapy. In the preferred application the treatment duty cycle may be at least 15,
20, 25, 40, 50, 75, 85 or 90 %.

[0153] In an exemplary embodiment, the magnetic treatment device includes a main body of

the magnetic treatment device and a plurality of applicators. Preferably two applicators may be used.
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The main body of the magnetic treatment device may include a connection to a power grid and two
independent circuits for generating the magnetic field. Each independent circuit may include a power
source, a switching device, an energy storage device and a magnetic field generating device.
Alternatively, one energy source may be common for a plurality magnetic field generating circuits.
The magnetic field generating device may be preferably externally from the main body of the
magnetic treatment device, i.e. in the applicator. Each applicator may include one magnetic field
generating device. Alternatively, a plurality of the magnetic field generating devices may be in one
applicator. In an alternative embodiment the device may include a common energy storage device
and/or switch for the plurality of coils.
[0154] Alternatively, the magnetic field generating devices may generate the time-varying
magnetic field simultaneously. The magnetic field generated simultaneously may interfere.
Alternatively, the plurality of magnetic field generating devices may generate the magnetic field in
different time, e.g. sequentially.
[0155] Figure 12 illustrates an exemplary embodiment of the magnetic treatment device
including two independent magnetic field generating circuits (dotted lines). Magnetic field
generating circuit 52 may include an energy source 53; switching device 54; energy storage device
55 and magnetic field generating device 56. Magnetic field generating circuit §7 may include an
energy source 58; switching device 59; energy storage device 60 and magnetic field generating
device 61.
[0156] Alternatively, the magnetic field generating circuit may include a plurality of energy
storage devices providing energy to a magnetic field generating device in order to enable higher
energy pulse. Alternatively, at least one energy storage device may provide energy to a plurality of
magnetic field generating devices. Alternatively, both circuits may include common power supply.
[0157] Circuit 52 may generate the time-varying magnetic field independently on Circuit 57.
The magnetic treatment device may generate the magnetic field by one circuit while the second
circuit is being turned off, i.e. Circuit 52 may generate the magnetic field while Circuit 57 is turned
off or Circuit 57 may generate the magnetic field while Circuit 52 is turned off.
[0158] Alternatively, Circuit 52 may generate the magnetic field of equal treatment
parameters as the magnetic field generated by Circuit 57. Both circuits may be set up individually or

synchronously. Each of the plurality of the magnetic field generating device 56, 61 may provide the
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magnetic treatment at the same time without necessity of alternating the magnetic field generating
devices during the treatment.

[0159] Alternatively, Circuit 52 may generate magnetic field of treatment parameters
different from magnetic field generated by Circuit 57.

[0160] The control unit may control providing energy from the at least one energy storage
device to the plurality of coils in order to generate a plurality of magnetic impulses by each coil. All
coils of the plurality of coils may generate magnetic field within the treatment without any
operator’s input. The treatment may include a plurality of impulses, pulses, trains, bursts, a time
period of no magnetic field applied to the patient or the time period when the magnetic flux density
of the magnetic field is insufficient to induce eddy current in the patient in order to cause a muscle
contraction.

[0161] Figure 8 illustrates an exemplary treatment duty cycle of 10 % while the exemplary
repetition rate is 10 Hz. An active treatment (e.g. train of pulses) lasts for a period T1. Active
treatment period may be called a train. T1 lasts 2 s. Hence the target biological structure is treated by
20 magnetic pulses. Passive treatment lasts for a period T2. T2 lasts 18 second. The period T1 is
repeated after T2. In this exemplary treatment the period including active and passive period lasts 20
seconds. Active treatment followed by passive treatment may be called a burst, i.e. the burst includes
one train and a period of no magnetic field applied to the patient. Time of burst T3 equals to T1+T2.
The train includes a plurality of pulses, i.e. at least two pulses. The bursts may be repetitively
applied to the patient. The burst repetition rate may be in a range of 100 Hz to 0.01 Hz, more
preferably in a range of 50 Hz to 0.02 Hz or most preferably in a range of 10 Hz to 0.05 Hz.

[0162] 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. the train includes 25 pulses. An alternative exemplary
application of a burst repetition rate of 6/min 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.
the train includes 3 pulses.

[0163] The device enables operation defined by the peak to peak magnetic flux density on the
magnetic field generating device surface at least 3 T, more preferably at least 2.25 T, most
preferably at least 1.5 T at repetition rates above 50 Hz, more preferably at repetition rates above 60

Hz, even more preferably at repetition rates above 70, most preferably at repetition rates above 80
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Hz with treatment/successive treatments lasting several seconds or longer, for example, for at least 5,
10, 30, 60, 120 or 240 seconds, or longer. The total power consumption is below 1.3 kW and the
width of pulses is in the range of hundreds of us.

[0164] The device enables achieving repetition rates above 100 Hz, more preferably
repetition rates above 150 Hz, most preferably repetition rates above 200 Hz with the magnetic flux
density providing a therapeutic effect on neurons and/or muscle fibers and/or endocrine cells (e.g. at
least muscle contraction, action potential in cell). Based on achievement of repetition rates in order
of few hundreds the device also enables assembling the magnetic pulses into the various shapes (e.g.
triangular, rectangular, exponential, trapezoidal), with the shape widths from 6 ms to several seconds
or longer.

[0165] The device may enable a continual treatment and continual magnetic treatment where
the set of the magnetic flux density and frequency/repetition rate of magnetic pulses does not lead to
exceeding of the operating temperature 60 °C, preferably 56 °C, more preferably 51 °C, even more
preferably 48 °C. most preferably 43 °C on the casing of the device operating in an ambient
temperature of 30 °C regardless of the duration of therapy.

[0166] The treatment device may include a communication module connected with the
control unit. The communication module may collect service data of the treatment device, such as
number of pulses, hardware or software errors etc. The communication module may communicate
with a remote control station, e.g. server, central computer or main control center via a datalink. The
datalink may be any kind of communication link, e.g. wired such as Ethernet, or wireless such as
wireless internet connection, IRDC, Bluetooth, Dial-up connection, Wi-Fi, GSM, PCS. The data
may be processed by a software and displayed for further analysis. The data may be displayed on
mobile application. Alternatively, the service data may be evaluated and any notification may be
provided to the end user of the treatment device. In an exemplary application the data may
correspond with treatment credits (corresponding to the treatment device or its part wear out) and it
may decrease after each treatment. The treatment device may disable generating the magnetic field
after running out the credits. Alternatively, the treatment device may disable generating the magnetic
field after reaching a predetermined number of treatments.

[0167] Alternatively, the magnetic field generating device may generate a static magnetic
field. The magnetic field generating device generating the static magnetic field may be e.g.

permanent magnet or electromagnet. The magnetic field generating device may be powered by a
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power source, a transformer and/or an energy storage device. The magnetic field may be applied as
time-varying magnetic field by movement of the magnetic field generating device. Alternatively, the
magnetic field generating device may be switched on and off.

[0168] During last few decades, patient have not only wanted to be in good health, they have
also wanted to look well, i.e. to be well shaped, without any unattractive fat and to have a young
appearance, without wrinkles, stretchmarks or sagging breasts. This has resulted in a progressive
evolution of invasive aesthetic methods such as surgical removing of fat and remodeling the human
body by invasive and potentially dangerous methods, e.g. liposuction or inserting implants into
human body. The side effects of invasive methods may be scars, swelling or bruising. The side
effects resulted in the rapid progress in non-invasive method, e.g. lipolysis or removing skin
imperfections. One example of the last few years may is rapid increase of patients’ demand for
enhancing the visual appearance of buttock. This has resulted in a higher percentage of these
operations by plastic surgeons.

[0169] Electric current may be induced in the treated biological structure during pulsed
magnetic treatment. Due to the high value of magnetic flux density the biological structure may be
targeted and treated more specifically. A distribution of magnetic field is uniform in the biological
structure. Particles (e.g. atoms, ions, molecules etc.) in the biological structures are influenced by the
magnetic field and permeability of a cell membrane may also increase.

[0170] Due to increased permeability of the cell membrane, the pulsed magnetic field may
induce following effects: at least muscle contraction; reduction of adipose tissue — volume and/or
number of the adipose cells including increase of apoptotic index; intramuscular fat decrease,
cellulite reduction; neogenesis and/or remodeling of collagen and/or elastin fibers, 1.e. collagen
and/or elastin increase; skin elasticity and/or skin texture improvement; skin tightening; waist
reduction. Further magnetic treatment may improve circulation of blood and/or lymph and improve
local and/or adipose tissue metabolism. Treatment by time-varying magnetic field may also cause
muscle hypertrophy and/or hyperplasia; reduce diastasis recti (abdominal separation); increase fat
and/or basal metabolism; and/or reduce visceral fat. The treatment effect may be known as
contouring, circumferential reduction, core strengthening, body shaping, body contouring, body
sculpting, core shaping, muscle forming, muscle shaping skin laxity reduction, muscle strengthening,

muscle toning, muscle firming, muscle volumization, muscle tightening, e.g. butt lifting.
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[0171] Repetitive application may be more efficient than standard workout in fitness since
the fitness machines strengthen only the isolated muscles. The results may be achieved in very short-
time periods with minimal time of treatment.

[0172] With the present methods, factors for enhancing visual appearance of the body
include: treatment of major muscle, e.g. gluteus maximus; treatment of deep muscle which may be
enabled by high value of magnetic flux density; non-contact application of magnetic flux density, it
may be applied even through clothing; stronger muscle contraction due to higher value of magnetic
flux density; higher-quality of muscle targeting; treatment may not be influenced by small
movements during treatment; treatment time duration may be shortened due to high value of
magnetic flux density and/or higher repetition rate; no delays may occur.

[0173] It is to be understood that the method is not limited to the particular applications and
that the method may be practiced or carried out in various ways.

[0174] Present method may be applied for enhancing the visual appearance of body parts
including or proximate to major muscle structures. Further the method may be applicable for
enhancing the visual appearance of patients with high value of BMI. A patient with BMI of at least
18, preferably at least 25, more preferably at least 30, most preferably at least 35 or more may be
preferably treated by the recited methods. A thickness of patient’s SWAT and/or VWAT may be at
least 0.1, 0.5, 10, 15, 25, 50, 75, 100 mm or more. The patient may be preferably healthy without
any life-threatening conditions such as circulatory system disease, e.g. deep vein thrombosis. The
present method is not limited to the application of the treatment to major muscle. Muscles other than
major muscles may be treated as well.

[0175] The applicator of magnetic treatment may be placed proximate to the patient’s body.
As used here, proximate to includes both contactless and in actual contact with the skin of the
patient. The actual contact with the skin of the patient may be direct contact or indirect contact.
Direct contact may be the applicator contacting the skin of the patient; indirect contact may be
applicator contacting the patient’s skin via a spacer such as clothes, a towel or a disposable sterile
cover of the applicator. The contactless application may not touch the patient’s skin. Within a close
proximity of the patient should be interpreter in a range from 0.1 to 50 mm from the patient’s skin,
more preferably in a range of 0.5 to 25 mm from the patient’s skin, most preferably in a range of 1 to
10 mm from the patient’s skin. Alternatively, the magnetic field generating device is positioned at a

distance in a range of 0.2 to 49.9 mm, more preferably in a range of 0.6 to 24.9 most preferably in a
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range of 1.1 to 9.9 mm from the patient’s skin. The muscles may be selectively treated and the
magnetic flux density may be adjusted following the patient’s feeling or needs. The treatment time
may be shortened due to selective treatment of the correct muscles. Additionally, due to the high
value of magnetic flux density, the muscle may be treated more effectively. Further, the treatment
may be non-invasive or even preferably contactless due to the high value of magnetic flux density.
The patient may be treated without removing clothing, reducing patient discomfort. Additionally,
following the high efficiency of the muscle contraction the collagen and/or elastin fibers above the
muscle structure may be remodeled, hence the visual appearance may be enhanced.

[0176] According to exemplary application a treatment may be started by turning the
magnetic treatment device on. The applicator including a magnetic field generating device may be
placed on the patient. A magnetic flux density may be set up as highest magnetic flux density value
acceptable by the patient. The highest magnetic flux density value acceptable by the patient may be
such a value sufficient to cause a muscle contraction and may not cause pain to the patient. Further a
correct treatment location may be found by an operator. The correct treatment location may be found
by moving at least one applicator over the target region of the patient’s body. Alternatively, a
plurality of applicators may be moved simultaneously in order to set up the correct treatment
location. The correct treatment location is the location where the induced current causes the
strongest muscle contraction. The at least one applicator may be maintained by a positioning
member in a static position with respect to the patient. The positioning member may be e.g. an
adjustable belt. The belt may be flexible and/or the belt may include a length adjusting member such
as buckle. The treatment may be started, i.e. the time-varying magnetic field may be applied to the
target region for a predetermined treatment period. The at least one applicator may be removed from
the patient after lasting the treatment period. The treatment may be ended.

[0177] The position of the patient may correspond to treated biological structure and/or body
region. The patient may be treated in seated position. Alternatively, the patient may be treated in
lying position, e.g. in supine position. Treatment in lateral recumbent position may be also
applicable. Patient may be in prone position as well.

[0178] In the preferred application the magnetic field generated by the treatment device may
be applied to body regions prone to cellulite and/or prone to adipose accumulation, such as thigh,
saddlebag, buttock, abdomen, region of love handle, region of bra fat, armpit fat or arm. The adipose

accumulation may be influenced by number and/or volume of adipose cells. A plurality of magnetic
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field generating devices may apply the time-varying magnetic field to different body regions or to
different locations of one large body region such as abdomen or buttock.

[0179] The magnetic field generating device may be placed in a distance up to 500 mm from
the skin of the patient mm. Particularly in a range of 0.01 to 150 mm, more preferably in the range of
0.1 to 100 mm, even more preferably 1 to 50 mm, most preferably in the range of 2 to 25 mm.

[0180] The magnetic treatment of the biological structure may have various applications for
enhancing visual appearance of the contour of a body region. High density magnetic field reaching
such values may be used for treatment of a muscle and/or adipose tissue, wherein the adipose tissue
reduction may be achieved by reduction of number and/or volume of adipose cells. Adipose tissue
reduction may be also known as fat disruption, reduction or removal, skin tightening body sculpting
or sculpting, connective tissue improvement or adipose tissue reduction in general.

[0181] Alternatively, adipose tissue may be reduced and the muscle may gain strength. These
effects may be known as contouring or circumferential reduction. Circumferential reduction refers to
shape modification of body parts such as thigh or abdomen.

[0182] The adipose tissue reduction may be associated with increasing volume of the muscle.
This effect may be known as core strengthening.

[0183] The adipose tissue may be reduced with improving the muscle in volume and
strength. These effects may be known as cellulite treatment, body shaping, body contouring, body
sculpting, core shaping, muscle forming, muscle shaping, skin laxity reduction or improving
aesthetic and/or visual appearance in general.

[0184] The muscle may gain strength without adipose tissue reduction. The effect may be
known as muscle strengthening, muscle toning or muscle firming.

[0185] The muscle may increase a volume. The effect may be known as muscle volumization
or muscle tightening.

[0186] The muscle may be further improved in strength and in volume. Such effect may be
known as muscle remodeling or stimulation, deep tissue remodeling or stimulation. This effect may
be used e.g. for butt lifting.

[0187] Alternatively, breast enhancement, wherein the appearance enhancement effect may
be achieved by elevation or shape modification may be caused. Further lip enhancement, wherein the
lip appearance enhancement may be achieved by obtaining fuller and firmer appearance. The body

region may be reduced in overall size.
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[0188] The muscle may be treated by a time-varying magnetic field applied by the
aforementioned device.

[0189] The magnetic field may treat peripheral nerves in the treated body region.
Alternatively, peripheral motor neurons affecting hundreds of muscle fibers may be selectively
targeted. The muscle contraction of the whole muscle group innervated by the specific nerve or
nerve plexus may be caused as well.

[0190] Due to high magnetic flux density of the generated magnetic field supramaximal
muscle contractions may occur. Supramaximal contractions cannot be voluntarily achieved. The
muscle may change as it naturally adapts to a muscle stress caused by the supramaximal
contractions. Hence the muscle strength and/or volume may increase. The muscle strength and/or
volume increase may be achieved by muscle fiber hypertrophy and/or muscle fiber hyperplasia. A
muscle tension may also increase. These structural changes may be long-lasting compared to regular
exercising.

[0191] Varying magnetic flux density and repetition rate resulting in the muscle contractions
during the treatment may be beneficial for muscle relaxation between the muscle contractions. The
treatment duty cycle may be higher than 10 %, which means interrupted regime with the ratio up to 1
active to 9 passive time units. The ratio may possibly change during the therapy. In the preferred
application the treatment duty cycle may be at least 15, 20, 25, 40, 50, 75, 85 or 90 %.

[0192] Hence effects such muscle volumization, toning, strengthening and/or remodeling
may be caused.

[0193] In the methods described, the magnetic field generating device may or may not
include a magnetic core. The magnetic field generating device may be cooled by fluid, e.g. by air,
water or oil. Total power consumption of the magnetic treatment device may be below 1.3 kW. A
power of the magnetic treatment device may be at least 150, 250 or 500 W to generate a magnetic
flux density sufficient to induce at least muscle contraction. Energy conversion efficiency may be at
least 10, 25, 50, 80 % or more. The energy conversion efficiency may be enabled by the above
recited construction such as by using insulated wire, components layout and/or by the cooling
system. A magnetic treatment device as described in the U.S. Patent Application No. 14/789,156 or
U.S. Patent Application No. 14/789,658, incorporated herein by reference, may be used.

[0194] The applicator for magnetic treatment may be placed proximate to the patient’s body.

The magnetic flux density may be applied into the target biological structure. Electric current may be
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induced and treat the neuromuscular plate and/or the nerve innervating the at least one muscle fiber.
The treatment may cause at least a muscle contraction.

[0195] Furthermore, the present invention discloses the advanced approaches in aesthetic
applications, e.g. for cellulite treatment and/or body shaping. Combined methods of treatment by
electromagnetic field and treatment by magnetic field are used. The electromagnetic field may
include treatment by radiofrequency, infrared or optical waves. The magnetic treatment may be
provided by permanent magnets, electromagnetic devices generating a static magnetic field or time-
varying magnetic devices. In the preferred application the treatment by a pulsed magnetic field and
radiofrequency treatment may be combined. However, the application is not limited by the recited
combination so the combined method may include magnetic treatment and any treatment by
electromagnetic field, e.g. light treatment, IR treatment or treatment by radiofrequency waves, e.g.
microwaves, short waves or long waves. The magnetic treatment may also be provided with one or
more auxiliary treatments, for example a thermal treatment, e.g. heating and/or cooling,

[0196] A device described in U.S. Patent Application No. 14/278,756, incorporated herein by
reference may be used for application of the present methods. The device may exclude the balun
transformer, or the balun transformer may be included in transmatch. The possible methods of
treatment by combined methods are described below.

[0197] Magnetic treatment in combination with radiofrequency treatment may be applied by
two independent treatment devices, e.g. one device for treating the biological structure by
radiofrequency waves and second device for treating the biological structure by magnetic field. Both
devices may have a separate applicator for treating the biological structure, or one applicator may be
used by at least two devices, i.e. the applicator may be modular for a plurality of devices.

[0198] The device may include at least one HF frequency generator for providing energy for
radiofrequency treatment and for providing energy for magnetic treatment. In an alternative
embodiment, the device may include at least one HF frequency generator for providing energy for
radiofrequency treatment and at least one other independent frequency generator for providing
energy for magnetic treatment. The device may include plurality of applicators for providing
separate radiofrequency or magnetic treatments to the patient.

[0199] In alternative embodiment the applicator may provide a combination of
radiofrequency and magnetic treatment. In one embodiment, the applicator may include at least one

radiofrequency electrode for providing radiofrequency treatment and at least one magnetic field
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generating device, e.g. a magnetic field generating device, for providing magnetic treatment. In
another embodiment, the applicator may include at least one electrode for providing radiofrequency
treatment and at least one magnetic field generating device providing magnetic treatment, wherein
the at least one RF source provides energy for both at least one electrode and at least one magnetic
field generating device.

[0200] In still another embodiment the at least one RF source may provide the energy for the
at least one magnetic field generating device providing magnetic treatment wherein the at least one
magnetic field generating device may be used as the at least one electrode. The essence is the far
different treatment frequencies which are used for RF treatment and magnetic treatment. The
magnetic field generating device in the high frequency field is similar to the electrode. This enables
the magnetic field generating device to be the electrode for radiofrequency treatment. In the
preferred embodiment a flat magnetic field generating device may be used as the electrode.

[0201] The frequencies for the radiofrequency treatment may be in the range of hundreds of
kHz to hundreds of GHz, more preferably in the range of 13 MHz to 3 GHz, most preferably around
13.56 or 40.68 or 27.12 MHz or 2.45 GHz. The term “around” should be interpreted as in the range
of 5 % of the recited value. The impulse frequencies of the impulses may be in the range of hundreds
of Hz to hundreds of kHz, more preferably in the range of ones of kHz to tens of kHz, most
preferably up to 10 kHz. However, the repetition rate of the magnetic impulses may reach up to 700
Hz, more preferably up to 500 Hz, most preferably in the range of 1 to 300 Hz, e.g. at least 1, 5, 20,
30, 50, 100, 140 or 180 Hz. The magnetic flux density of the magnetic field may be at least 0.1, 0.5,
08,1,15,2 24 0rupto7 Tesla, orin arange of 0.1 to 7 Tesla, or in a range of 0.5 to 7 Tesla, on
the magnetic field generating device surface (equivalent to 70000 Gauss). The treatment/successive
treatments may last several seconds, e.g. at least 5, 10, 30, 60, 120 or 240 seconds, or longer, e.g. at
least 20, 30, 45, 60 minutes. The impulse duration may be in the range of 3 pus to 10 ms or more, or
alternatively 3 us to 3 ms or alternatively 3 us to 1 ms. The impulse duration may be e.g. 3, 10, 50,
200, 300, 400, 500, 625, 1000, 2000 or below 3000 us. Alternatively, the impulse duration may be in
the range of ms. The treatment duty cycle may be at least 1:50 (which means more than 2 %), more
preferably at least 1:40 (which means more than 2,5 %), even more preferably at least 1:20 (which
means more than 5 %), most preferably at least 1:8 (which means more than 12,5 %), or at least 1:4

(which means more than 25 %). The magnetic treatment device may emit no radiation. The ratio
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between the electromagnetic field frequency and mechanical stimulation frequency (MHz/Hz) may
be in the range of 0.005 to 60 or 0.01 to 28.

[0202] The treatment duty cycle of 1:50 should be interpreted in the sense that one complete
burst lasting a time T consists of 50 time periods T1 and the active treatment (e.g. train of pulses) of
the time-varying magnetic field is applied to the patient for one time period T1, i.e., pulses of the
time-varying magnetic field are not applied for 49 time periods T1. The burst may be applied
repetitively. In an exemplary application the magnetic field may be applied with a repetition rate S0
Hz and with a treatment duty cycle 1:50 for 10 seconds, i.e. ten pulses of the magnetic field may be
applied in a train lasting 0.2 s and no magnetic field pulse is applied for 9.8 s.

[0203] The magnetic flux density applied to active sportsmen may be higher compared to

magnetic flux density applied to a patient without regular exercising.

[0204] A derivative of the magnetic flux density is defined by Equation 6.
a8 Eq. 6
dt’ 4
[0205] where: dB is magnetic flux density derivative [T]; df is time derivative [s].
[0206] The maximal value of the magnetic flux density derivative may be up to 5 MT/s,

preferably 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, 4 to 150 kT/s, 5 to 150 kT/s. In exemplary applications the maximal value of
the magnetic flux density derivative may be at least 0.3, 0.5, 1,2.5,3.2, 5, 8, 10, 17, 30 or 60 kT/s.
The value of magnetic flux density derivative may correspond to induced current within the tissue.
[0207] The magnetic flux density derivative may be determined within entire period of the
magnetic signal and/or in any segment of the magnetic signal.

[0208] Alternatively, the treatment device may include no deep muscle diathermy device for
heating the target biological structure. The treatment preferably may include no electrode which may
enable heating the biological structure in contact mode.

[0209] Cellulite is an effect of skin change resulting in orange peel appearance. The cause of
the cellulite is orientation of collagen fibers in so called “fibrous” septae. The fibrous septae contract
and harden over time creating a dimple effect. Additionally, blood and lymphatic vessels lack
circulation due to the contraction and hardening of the septae. The lymph flow may be blocked
resulting in swelling. Another cause of cellulite may be adipose cells protruding to dermis. Cellulite

may be treated by the recited methods.
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[0210] One application of time-varying magnetic field for enhancing the visual appearance of
body region may be treatment of a muscle by magnetic flux density for reducing the cellulite. The
magnetic flux density may be delivered through the skin to the neuromuscular plate and/or nerve
innervating at least one muscle fiber. The electric current may be induced in the target biological
structure causing at least muscle contraction. The at least muscle contraction may cause the
movement of the skin and all the biological structures subtending epidermis. Additionally, the at
least muscle contraction may improve blood circulation by itself, or via the movement of the muscle
in the vicinity including fibrous septae. Additionally, blood and/or lymph circulation may be
improved in the layers subtending epidermis since the muscle contraction may move the fibrous
septae. Also local and/or adipose tissue metabolism may be improved. The muscle contraction may
move the skin above the treated muscle. A displacement of the skin may be in the range of 0.1 to 150
mm, more preferably in the range of 0.5 mm 100 mm, even more in the range of 1 to 75 mm, most
preferably in the range of 2 to 50 mm. The skin displacement may last in the range of 0.01 to 30
seconds, more preferably in the range of 0.1 to 15 seconds, even more preferably in the range of 0.2
to 7.5 seconds, most preferably in the range of 0.5 to 5 seconds.

[0211] The lymph flow may be improved by at least muscle contraction which may provide
effect similar to manual massage. The improved lymph flow may improve local metabolism and/or
immune system. The improved lymph flow may contribute to purer lymph due to faster delivery of
the lymph to the lymph nodes where the lymph may be cleared.

[0212] The present method may provide a massage effect via the treatment which may be
caused by the at least muscle contraction. Therefore, the massage effect may be achieved by
contactless methods instead of manual massage techniques or soft tissue techniques. The massage
effect may improve lymph circulation.

[0213] In another aspect, improvement of functionality and/or the appearance of the muscle
may be achieved with results similar to body exercise. The results may be achieved by application of
high magnetic flux density to the body region and inducing at least muscle contraction. Higher
values of magnetic flux density applied may result in a stronger muscle contraction. The patient may
feel firmer and tighter.

[0214] With the present method muscle contractions induced by the applied magnetic flux
density may help to tone the muscle providing a more attractive appearance. As the muscle structure

is treated by time-varying magnetic field the entire limb may be moved due to the high power of the
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magnetic treatment. Nevertheless, the method is not limited to the applications to the limbs and the
method is able to treat any muscle, e.g. gluteus maximus or any muscle/deep muscle to induce body
contouring and/or body shaping effect and fat burn. Additionally, shortened and/or flabby muscles
may be stretched. The physical fitness of the patient may be improved as well.

[0215] The magnetic field may treat various body regions, e.g. thigh, buttock, hip, abdomen,
armpit region or arm. The muscles may be shaped to enhance visual appearance of the treated body
region. The body part may obtain enhanced visual appearance of its contour.

[0216] A plurality of applicators may be used for treatment of big patient and/or for treatment
of pair muscles, e.g. buttock. Alternatively, a plurality of applicators may be used for treatment of
large treatment regions such as abdomen. Two applicators may be preferably used. Each applicator
includes at least one magnetic field generating device. One applicator may be used for muscle
toning.

[0217] A plurality of applicators may be placed in such position that centers of the magnetic
field generating devices are in a distance in a range of 2 to 80 cm, preferably in a range of 5 to 60
cm, more preferably in a range of 10 to 50 cm, most preferably in a range of 15 to 40 cm or up to
100 cm.

[0218] A plurality of the magnetic field generating device may be used for treatment of
cooperating muscles in order to enhance a visual appearance of the body region and/or to increase
coordination of a movement of the body part such as a limb or an abdomen of the patient.

[0219] One exemplary cooperating muscle set may be an agonist-antagonist pair of an arm of
the patient. M. biceps brachii is responsible for forearm flexion. Oppositely, m. triceps brachii is
responsible for extension of the forearm. Alternatively cooperating muscles responsible for
flexion/extension may be represented by hamstrings, i.e. m. biceps femoris, and m. quadriceps
femoris; or m. tibialis anterior and m. triceps surae.

[0220] Alternative exemplary cooperating muscles may be left and right m. obliquus
externus abdominus; or mm. pectorales and m. latissimus dorsi.

[0221] The magnetic field may treat at least one muscle of lower limb, particularly the parts
which are prone to cellulite such as thighs or saddlebags. The time-varying magnetic field may
induce at least muscle contraction in different muscle and/or muscle group. Following the position
and/or orientation of the magnetic field generating device the anterior, posterior and/or medial

compartment of the thigh may be treated. The anterior compartment includes sartorius muscle, rectus
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femoris muscle, vastus lateralis muscle, vastus intermedius muscle, vastus medialis muscle.
Posterior compartment includes biceps femoris muscle, semitendinosus muscle and
semimembranosus muscle. Medial compartment includes pectineus muscle, external obturator
muscle, gracilis muscle, adductor longus muscle, adductor brevis muscle and adductor magnus
muscle.

[0222] The treatment may cause circumferential reduction of thigh. Further the muscle may

obtain enhanced visual appearance, thigh may be well-shaped. Thigh contour may be enhanced as

well.
[0223] The at least one surrounding body region may be treated as well, e.g. buttock.
[0224] The applicator may be placed within proximity of the patient’s treated area. The

applicator may be fixed to the patient. Alternatively, the correct position may be provided by a
mechanic arm and/or adjustable applicator. The applicator may be made of adhesive and/or high
friction material at least on contact surface with the patient.

[0225] The magnetic field may be generated with low repetition rate of such as 1 Hz for a
predetermined period of time, e.g. 30 seconds, sufficient for setting the applicator to a correct
position where the treatment is most effective. During the period the magnetic flux density may be
adjusted following the patient’s needs to induce muscle contraction sufficiently strong and
comfortable for the patient.

[0226] The treatment may start a treatment protocol. The treatment protocol may include a
set of predetermined treatment sequences consisted of predetermined repetition rates applied for a
predetermined time periods. The sequences may be repeated and/or adjusted following the patient’s
need. The sequence may include a repetition rate in the range of 1 to 100 Hz, preferably in the range
of 2 to 90 Hz, more preferably in the range of 5 to 50 Hz, most preferably in the range of 10 to 45
Hz. The sequences may last at least 30, 45, 60, 90, 120 or up to 300 seconds.

[0227] A treatment may include at least SO0 magnetic pulses per one treatment, or at least
1000 magnetic pulses per one treatment are applicable as well. Alternatively, the treatment may
include at least 2000, preferably at least S000, more preferably at least 10000, even more preferably
at least 20000 pulses, most preferably at least 50000 pulses per one treatment. The treatment may
include up to 200000 pulses per one treatment.

[0228] Alternatively, the treatment may include the only the treatment protocol without

applying the magnetic field of low repetition rate. The correct position of the applicator and/or
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adjusting the magnetic flux density may be adjusted during the first sequence of the treatment
protocol.

[0229] In one application, the treatment may induce the same effect as muscle exercising of
buttock. During the treatment of buttock the magnetic field may be targeted to treat of muscles
shaping the buttock, e.g. tensor fasciae latae muscle or at least one of gluteal muscles: maximus,
medius or minimus. In one preferred application all three gluteal muscles may be treated. Further
other muscles may be treated, e.g. abdominal muscles, spinal muscles and/or thoracic muscles. By
the complex treatment and muscle contraction in the body region the treated muscles may be
strengthened, toned, the cellulite may be reduced and dimples may be removed. Buttock and even
the patient’s figure may be enhanced in visual shape appearance and may become more attractive.
Buttock become well-shaped, round, firm, well-trained, toned, smoother, tight and lifted. The
complex treatment may reduce hips, make perfect round and lifted buttock, increasing the self-
confidence of the patient

[0230] The treatment may be more efficient than standard workout in fitness since the fitness
machines strengthen only the isolated muscles. The results may be achieved in very short-time
periods with minimal time of treatment. Without being limited, it is believed that the exercising of
the gluteus medius may reduce the volume of the buttock; exercising of the gluteus maximus may
shape and/or lift the buttock; exercising of the gluteus minimus may lift the buttock.

[0231] In the preferred application the magnetic treatment may be combined with other
treatment methods using different approaches, e.g. auxiliary treatments. The combined treatment
may be applied to the surroundings tissues around buttock to reduce the cellulite around the buttock
and enhance the shape of the enhanced appearance of the buttock. The surrounding tissues may be
represented by e.g. abdomen, love handles, thigh or saddlebags.

[0232] Combined treatment may be applied simultaneously, with overlap or separately by
one or multiple treatment devices. Combined treatment may refer to application of the treatment
method to the same or different body region. Combined treatment may lead to the same or different
treatment effect. The example of combined treatment provided separately may be application of
magnetic field to the patient followed by the application of any of auxiliary treatment methods to the
patient and vice versa. The period between the applications of the combined treatment may be

immediately after the first treatment up to several months. The treatment by magnetic field
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according to this application may follow or precede the thermal therapy of the same or different
body region and to reach same or different treatment effect.

[0233] More preferably the combined therapy is applied to the same body region in order to
improve the treatment effect, even more preferably the treatment effect is adipose tissue reduction
and/or muscle strength and/or muscle volume increase.

[0234] The magnetic field may treat at least one muscle responsible for silhouette of the
body. The time-varying magnetic field may induce at least muscle contraction in different muscle
and/or muscle group responsible for silhouette in the region of abdomen, love handles and/or bra fat.
Following the position and/or orientation of the magnetic field generating device rectus abdominis
muscle may be treated. Alternatively latissimus dorsi muscle, abdominal internal oblique muscle,
abdominal external oblique muscle, transverse abdominal muscle and/or pyramidalis muscle may be
treated by the time-varying magnetic field.

[0235] The treatment may cause circumferential reduction in the region of belly, hips and/or
love handles. Alternatively, the treatment may tighten at least one of these body parts. Further the
muscles may obtain enhanced visual appearance, belly may be well-shaped. Repetitive application
may even reach in a six-pack look. The at least one surrounding body region may be treated as well,
e.g. buttock.

[0236] The magnetic field may treat at least one muscle of upper limb, particularly the parts
which may be prone to cellulite such as arm. The time-varying magnetic field may induce at least
muscle contraction. Following the position and/or orientation of the magnetic field generating device
the at least muscle contraction may occur in biceps brachii muscle, brachialis muscle,
coracobrachialis muscle and/or triceps brachii muscle.

[0237] The treatment may cause circumferential reduction of the arm. Further the muscle
may obtain enhanced visual appearance, arm may be well-shaped. Arm contour may be enhanced as
well.

[0238] The at least muscle contraction may be more efficient for adipose tissue metabolism
as the value of magnetic flux density increases since the muscle contraction may be stronger. The
higher magnetic flux density may treat the higher number of muscle fibers contraction and the more
adipose tissue may be reduced. Therefore, the visual appearance of regions prone to cellulite may be

enhanced.
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[0239] Treatment by time-varying magnetic field may induce lipolysis. Adipose tissue may
be reduced by decreasing the number and/or volume of adipose cells. Promoted adipose cell
metabolism may increase as the value of magnetic flux density increases. The treatment may release
free fatty acids (FFA) from at least one adipose cell. The increased concentration of FFA may
influence a homeostasis of the adipose cell. A disruption of the homeostasis may cause a dysfunction
of the adipose cell. The dysfunction may be followed by stress for endoplasmic reticulum (ER
stress). ER stress may cause additional lipolysis and/or apoptosis of the at least one adipose cell.
[0240] Furthermore, ER stress may cause increase of intracellular calcium ions (Ca2+) which
may promote an apoptotic process and may continue into controlled cell death of the adipose cell.
The apoptosis may be induced by Ca-dependent effectors, e.g. calpain or caspase-12. Endogenous
ligands or pharmacological agents, such as vitamin D, may induce prolonged cytosolic calcium
increase. Vitamin D may influence release of Ca2+ from endoplasmic reticulum. Hence the effect of
treatment may be enhanced by application of vitamin D and/or Ca2+ prior, during and/or after the
treatment. The most significant effect may be achieved by application of both, Ca2+ and vitamin D,
prior the treatment to provide all factors influencing adipose cell apoptosis.
[0241] Alternatively, increased level of Ca2+ may induce autophagy within adipose cell as
well. Autophagy is self-eating process of cellular organelles to produce energy and it may proceed
into cell death. Autophagy may be induced by ER stress or it may be induced via Ca2+ signaling.
[0242] Figure 9 illustrates pathways which may induce apoptosis of the at least one adipose
cell. FFA may accumulate in the at least one adipose cell (32). The magnetic field may induce
lipolysis (33), i.e. a release of FFA from adipose tissue. Accumulated FFA may reach a threshold
when adipose cell is unable to utilize FFA. A dysfunction of the adipose cell may occur. The adipose
cell may react on the dysfunction by ER stress (34). ER stress may induce lipolysis hence additional
release of FFA may occur (32). ER stress may cause apoptosis of the adipose cell (35). Furthermore,
the ER stress may release Ca2+ (36) which may contribute the apoptosis (35).
[0243] The effect of the treatment by magnetic field for adipose tissue reduction may be
influenced by various biological processes and/or pathways as recited above. The processes and/or
pathways may be synergic hence the adipose tissue reduction may be accelerated and/or more
efficient.
[0244] The method may cause the circumferential reduction i.e. a reduction of the size of the

treated body region. The method may be mostly indicated for the regions with cellulite, particularly
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for thigh, buttock, saddlebag, love handle, armpit, abdomen, hip and/or arm. However, the indication
is not limited to the mentioned regions and the method may be used for treatment of any other body
region.

[0245] Furthermore, the method may change BMI index of the patient. In a preferred
application the BMI of the patient may be reduced. Alternatively, the BMI of the patient may
increase.

[0246] According to one application the time-varying magnetic field may be applied in
various pulse sequences called protocol. The protocol may include a plurality of sections including
trains and bursts. The section may include specific train duration, the burst duration or the section
duration. Sections may vary in treatment parameters such as a repetition rate; a number of impulses
in a train; a burst duration or a modulation of the time-varying magnetic field, i.e. changing the
treatment parameters in time, alternatively the sections may be repeated or alternated. An amplitude
modulation of the time-varying magnetic field may be used, i.e. a modulation in magnetic flux
density. The modulation in magnetic flux density may be interpreted as changing the amplitude of
the magnetic pulses in order to generate an envelope. Different envelopes are differently perceived
by the patient. The treatment results may differ following the protocol. The protocol may include at
least two bursts or sections which differs from each other in magnetic flux density, repetition rate or
impulse duration.

[0247] The train includes a plurality of subsequent magnetic pulses, i.e. at least two magnetic
pulses. Each magnetic pulse may include one biphasic impulse of the time-varying magnetic field
lasting an impulse duration followed by no magnetic field lasting a first time period. Burst includes
one train and a time with no magnetic field generated, or the train may be followed by a static
magnetic field or a time-varying magnetic field insufficient to cause a muscle contraction. The burst
may cause at least one contraction of a muscle followed by no contraction of the muscle, i.e.
relaxation of the muscle may follow after the contraction of the muscle.

[0248] The train may last at least 4, 8, 25, 100, 200, 250, 300, 500, 750 ms or 1,2, 4,5, 7.5,
10 12.5, 15 or more seconds. The train may be in order of tens of seconds as well. The burst may last
in a range of 10 ms to 100 seconds, e.g. 50, 100, 250, SO0 ms or 1, 2, 5, 8, 15, 20, 30 or more
seconds. An exemplary treatment may include at least 2, 5, 10, 25, 50, 100, 250 or 500 bursts.
Alternatively, the treatment may include a number of bursts in a range of 15 to 25000, preferably in

a range of 40 to 10000, more preferably in a range of 75 to 2500, even more preferably in a range of
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150 to 1500, most preferably in a range of 300 to 750 or up 100000. A time between two subsequent
trains may be at least 5, 10, 50, 100, 200, 500, 750 ms. Alternatively, the time between two
subsequent trains may last in order of ones or tens of seconds such as 1, 2, 2.5, 5, 7.5, 10, 15, 20
seconds or more.

[0249] The protocol may include a plurality of sections. The sections may be generated
sequentially. The sections may include different treatment parameters such as a repetition rate; a
number of impulses in a train; a burst duration or a modulation of the time-varying magnetic field,
i.e. changing the treatment parameters in time. An amplitude modulation of the time-varying
magnetic field may be used, i.e. a modulation in magnetic flux density. The modulation in magnetic
flux density may be interpreted as changing the amplitude of the magnetic pulses in order to generate
an envelope.

[0250] The train is a group of subsequent impulses delivered to the patient. The burst
includes one train and time of no magnetic field generation. The section may include a plurality of
trains and/or bursts. The impulses in one train may preferably differ in magnetic flux density in order
to establish a train shape. The train shape is herein after as an envelope. The section includes may
include a plurality of identical trains, envelope included.

[0251] The repetition rate in the subsequent bursts may incrementally increase/decrease with
an increment of at least 1, 2, 5 Hz or more. Alternatively, the magnetic flux density may vary in the
subsequent bursts, such as incrementally increase/decrease with an increment of at least 1, 2, 5 % or
more of the previous burst.

[0252] The section may include specific train duration, the burst duration or the section
duration. The magnetic flux density may be modulated in amplitude to enable treatment of various
envelopes. Different envelopes are differently perceived by the patient.

[0253] Trapeziodal envelope is perceived by the patient as the most comfortable. Trapeziodal
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. Similarly, the trapeziodal 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 increases, holds and decreases.

[0254] Figure 13 illustrates an exemplary trapezoidal envelope. Vertical axis may represent

magnetic flux density. Horizontal axis may represent time. Trapezoidal envelope is a train of pulses,
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where Tr is time with increasing magnetic flux density called increasing transient time, i.e. the
amplitude of the magnetic flux density may increase. Ty is time with maximal magnetic flux density,
i.e. the amplitude of the magnetic flux density may be constant. Tr is time with decreasing magnetic
flux density, 1.e. the amplitude of the magnetic flux density may decrease. A sum of Tg, Ty and Tg
may be trapezoidal envelope duration.

[0255] The trapezoidal envelope may decrease energy consumption. The biological effect
caused by trapezoidal envelope may equal to biological effect caused by a rectangular envelope. 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 of the
magnetic field generating device.

[0256] Different repetition rate may cause different type of muscle contraction. Each type of
muscle contraction may consume different energy.

[0257] Figure 14 illustrates different types of muscle contraction. The muscle contraction
may differ in energy consumption. Vertical axis may represent a strength of the muscle contraction.
Horizontal axis may represent time. Arrows may represent magnetic pulses applied to the muscle of
the patient.

[0258] Low repetition rate of the time-varying magnetic field pulses, e.g. 1,2, 5 orup 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 low due to low repetition rate.
[0259] Intermediate repetition rate of the time-varying magnetic field pulses, e.g. 15, 20, 25
or up to 29 Hz, may cause incomplete tetanus muscle contraction. Incomplete tetanus may be
defined by a repetition rate in a range of 10 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.

[0260] Higher repetition rate of the time-varying magnetic field pulses, e.g. 30, 35, 40 Hz or
higher up to 90 Hz, may cause complete tetanus muscle contraction. 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.
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[0261] 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 repetition rate may be preferably at least 100 Hz, more preferably at least 120 Hz,
most preferably at least 140 Hz. The application of time-varying magnetic field to the muscle of the
patient may cause pain relief effect.
[0262] High repetition rate of the time-varying magnetic field pulses over 120 Hz may
relieve a tonus of the muscle. The repetition rate may be preferably at least 150 Hz, more preferably
at least 180 Hz, most preferably at least 200 Hz. The application of the time-varying magnetic field
to the muscle of the patient may cause myorelaxation effect.
[0263] 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.
[0264] The contractile force of the muscle contraction may reach a contractile force of at
least 0.1 N/em” or up to 250 N/em”. The contractile force may be in a range of 0.5 to 200 N/em?,
more preferably in the range of 1 to 150 N/em”, most preferably in the range of 2 to 100 N/em”.
[0265] The muscle-tendon length may reach up to 65 % of a rest muscle-tendon length. The
muscle-tendon length may be preferably in a range of 1 to 60 % of the rest muscle-tendon length,
more preferably in a range of 3 to 55 % of the rest muscle-tendon length, most preferably in a range
of 5 to 50 % of the rest muscle-tendon length.
[0266] The muscle may be shortened during the muscle contraction up to 60 % of a rest
muscle length. The muscle shortening may be in a range of 0.1 to 50 % of the rest muscle length,
more preferably in the range of 0.5 to 40 % of the rest muscle length, most preferably in the range of
1 to 25 % of the resting muscle length.
[0267] The muscle may shorten at a velocity of up to 10 cm/s. The muscle shortening
velocity may be preferably in a range of 0.1 to 7.5 cm/s, more preferably in the range of 0.2 to 5
cm/s, most preferably in the range of 0.5 to 3 cm/s.
[0268] According to one application, 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.
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[0269] The application may be intended for muscle treatment. The treatment by repetition
rate up to 45 Hz may provide significant treatment results in muscle shredding effect. The muscle
shaping protocol may include three sections of different repetition rates and time durations.

[0270] First section may include a repetition rate in a range of 10 to 30 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 250 to 1000 ms.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time in a range of 0.75 to 2.5 seconds. Then the
magnetic flux density may decrease to zero for a time in a range of 0.5 to 1.5 seconds. Afterward the
relaxation period may follow for a time in a range of 1 to 5 seconds, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 2.5 to 10
seconds. The section duration may be 30 to 150 seconds.

[0271] First section may be used for preparing the muscle for the following section. The
section may heat up the muscle. Further the blood circulation may be improved to provide enough
energy and/or oxygen to the treated muscle.

[0272] Second section may include a repetition rate in a range of 20 to 40 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 250 to 1000 ms.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time in a range of 1 to 3 seconds. Then the
magnetic flux density may decrease to zero for a time in a range of 0.5 to 1.5 seconds. Afterward the
relaxation period may follow for a time in a range of 1 to 7 seconds, 1.e. no magnetic field may be
applied to the patient. The total time duration of the burst may be in a range of 2.75 to 12.5 seconds.
The section duration may be in a range of 50 to 250 seconds.

[0273] The second section includes higher repetition rate than the first section. The higher
repetition rate may enable stronger muscle contraction of the treated muscle. The supramaximal
muscle contraction may cause improved muscle shaping effect. Further the time duration of maximal
magnetic flux density application is longer with respect to the first section. The longer and/or the

stronger the muscle contraction the improved muscle shaping effect may be caused. On the other
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hand, the longer and/or the stronger the muscle contraction the more lactate may be formed. The
longer relaxation period may be required during the second section compared to first section, i.e. the
time-varying magnetic field is not applied to the patient.

[0274] Third section may include a repetition rate in a range of 2 to 6 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 0.5 to 1.5 seconds.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time on a range of 0.5 to 1.5 seconds. Then the
magnetic flux density may decrease to zero for a time in range 2.5 to 7.5 seconds. Afterward the
period of no applying the magnetic field to the patient may follow for a time in a range of 3 to 12
seconds. The total time duration may be in a range 6 to 22 seconds. The section duration may be in a
range of 30 to 110 seconds.

[0275] The third section may be used for muscle relaxation. Relaxation section is important
to enable long lasting treatment without exhausting the treated muscle. The relaxation section may
prevent a lactate accumulation and muscle pain after the treatment. The relaxation section may cause
massage effect. The relaxing section may include the lower repetition rate and the longest relaxation
period. Further the relaxation section may extend the treatment time and increase the treatment
results.

[0276] The treatment may include a plurality of sections. The sections may be repeatedly
applied to the patient for a time in a range of 10 to 240 minutes, more preferably in a range of 15 to
120 minutes, most preferably in a range of 30 to 60 minutes at maximal magnetic flux density at
maximal acceptable value by the patient. According to exemplary application the sections may be
applied to the patient in a range of three to ten times within one treatment.

[0277] According to another application the time-varying magnetic field may be applied to
the patient in order to cause muscle shaping effect by muscle contraction and a reduction of adipose
cells. The muscle may obtain increased tonus and/or volume. Strength of the muscle may increase as
well. The adipose cells may be reduced in number and/or volume.

[0278] The application may be intended for adipose cells reduction, intramuscular fat
decrease and for the muscle treatment. The combined protocol may include three sections of

different repetition rates and time durations.
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[0279] The application may begin with a repetition rate suitable for causing strong muscle
contractions in order to heat up the treated muscles in very short time duration in order to burn
glycogen.
[0280] First section may include a repetition rate in a range of 20 to 40 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 250 to 1000 ms.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for 0.5 to 2 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.75 to 4 seconds. Afterward the relaxation period may
follow for a time in a range of 1 to 5 seconds, i.e. no time-varying magnetic field may be applied to
the patient. The total time duration of the burst may be in a range of 2.5 to 12 seconds. The section
duration may be in a range of 40 to 200 seconds.
[0281] First section may be used for strong muscle contraction of the treated muscle. The
supramaximal muscle contraction may cause improved muscle shaping effect. Further short time
duration of maximal magnetic flux density application may provide improved blood perfusion of the
muscle. The section duration may be sufficiently long to shred the treated muscle.
[0282] Second section may include a repetition rate of 30 to 60 Hz. The maximal magnetic
flux density may be maintained at maximal acceptable value which may be perceived by the patient.
Trains may be modulated in magnetic flux density to a trapezoidal envelope. The trapezoidal
envelope may include increasing transient time duration in a range 0.25 to 1000 ms. After the
magnetic flux density reaches the maximal value the magnetic flux density may be maintained at the
maximal acceptable value for a time in a range of 2 to 5 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.5 to 2 seconds. Afterward the relaxation period may
follow for a time in a range of 2 to 10 seconds, i.e. no magnetic field may be applied to the patient.
The total time duration of the burst may be in a range of 5 to 15 seconds. The section duration may
be in a range of 35 to 150 seconds.
[0283] The second section includes higher repetition rate than the first section. It is believed
that the repetition rate up to 30 Hz may result in muscle forming. The repetition rate over 30 Hz may
result in adipose cells reduction due to increased energy consumption of the treated muscle to sustain

the supramaximal muscle contraction. The increased energy consumption may result in a
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metabolism of adipose cells. The adipose cells may be reduced by number and/or volume. Time
duration of maximal magnetic flux density application is longer with respect to the first section. The
longer and/or the stronger the muscle contraction the more adipose cells may be reduced. On the
other hand, the longer and/or the stronger the muscle contraction the more lactate may be formed.
The longer relaxation period may be required during the second section compared to first section, i.e.
the time-varying magnetic field is not applied to the patient.

[0284] Third section may include a repetition rate in a range of 2 to 8 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration of a time in a range of 0.25 to
1.5 seconds. After the magnetic flux density reaches the maximal value the magnetic flux density
may be maintained at the maximal acceptable value for a time in a range of 0.25 to 2.5 seconds.
Then the magnetic flux density may decrease to zero for a time in a range of 2 to 8 seconds.
Afterward the period of no applying the magnetic field to the patient may follow for a time in a
range of 3 to 10 seconds. The total time duration of the burst may be in a range of 5 to 20 seconds.
The section duration may be in a range of 50 to 250 seconds.

[0285] The third section may be used for muscle relaxation. Relaxation section may enable
long lasting treatment without exhausting the treated muscle. The relaxation section may prevent a
lactate accumulation and muscle pain after the treatment. Further the relaxation section includes
applying the time-varying magnetic field to the muscle of the patient with repetition rate in a range
of 2 to 8 Hz. The relaxation may be active relaxation. The muscle may be relaxed and the
metabolism may not be immediately stopped. The relaxation section may cause massage effect. The
relaxing section may include the lower repetition rate and the longest relaxation period. Further the
relaxation section may extend the treatment time and increase the treatment results.

[0286] The treatment may include a plurality of sections. The sections may be repeatedly
applied to the patient for a time in a range of 10 to 240 minutes, more preferably in a range of 15 to
120 minutes, most preferably in a range of 30 to 60 minutes at maximal magnetic flux density at
maximal acceptable value by the patient. According to exemplary application the sections may be
applied to the patient six times within one treatment.

[0287] The maximal magnetic flux density of the train may be maintained at maximal

acceptable value during the treatment for at least 10 minutes, more preferably around 30 minutes. On
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the other hand, the maximal magnetic flux density of the train may be maintained below maximal
acceptable value during the treatment longer than 30 minutes, more preferably up to 240 minutes. It
may be recommended to maintain the maximal magnetic flux density of the train in a range of 80 to
95 % of the maximal acceptable value by the patient in order to prevent exhaustion of the treated
muscle. The longer the treatment the improved treatment effect may be caused.

[0288] The glycogen storage may decrease in short time duration due to supramaximal
muscle contractions. The first section may be used for causing the muscle shredding effect and also
for promoting energy consumption in order to start the adipose cell metabolism. The second section
is believed to activate adipose cells metabolism in order to reduce the adipose cells in number and/or
volume. The first and the second sections may demand high energy consumption of the treated
muscle.

[0289] The time-varying magnetic field may be applied to the patient by one applicator. A
plurality of applicators may also be used. In an exemplary embodiment two applicators may be used
for treating large body regions such as abdomen. Alternatively, two applicators may be used for
treating lateral muscles such as muscles of buttock or thigh.

[0290] The magnetic field may be applied to the patient’s in a sequence for muscle shaping.
The muscle shaping effect may be preferably used for tightening thigh of the patient, increasing
volume of a buttock, lifting the buttock and/or shredding abdominal muscles of the patient. The
applicator including the magnetic field generating device may contact the patient in a body region on
transversal circumference of the patient’s body between rib-cage and popliteal fossa. Alternatively,
the applicator may be placed above another muscle to be shredded, toned and/or volumized.

[0291] Shaping a buttock may be caused by application the time-varying magnetic field to
the muscles of buttock or surrounding muscles, e.g. tensor fasciae latae muscle or at least one of
gluteal muscles: maximus, medius or minimus. In one preferred application all three gluteal muscles
may be treated. By the complex treatment and supramaximal muscle contraction of buttock the
muscles are strengthened, toned, the cellulite may be reduced and dimples may be removed. Buttock
and even the patient’s figure may be enhanced in visual shape appearance and become more
attractive. Buttock become well-shaped, round, firm, well-trained, toned, smoother, tight and lifted.
The complex treatment may reduce hips, make perfect round and lifted buttock, increasing the self-
confidence of the patient. Without being limited, it is believed that the exercising of the gluteus

medius may reduce the volume of the buttock; exercising of the gluteus maximus may shape and/or
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lift the buttock; exercising of the gluteus minimus may lift the buttock. Furthermore, the gluteal
muscles may grow as well.

[0292] The gluteal muscles are inervated by n. gluteus inferior and n. gluteus superior.
Further m. piriformis is innervated by n. plexus sacralis. The magnetic field generating device may
by placed within proximity of the patient over medial part of m. piriformis. All muscles of patient’s
buttocks may be treated in such a position of the magnetic field generating device.

[0293] In an exemplary application the magnetic field may be applied to the buttock. The
applicators may be placed in four regions of the buttock. The buttock may be divided into four
regions. Figures 15 illustrates exemplary regions for placing the applicator. The magnetic field
generating devices are represented by dotted ovals on the patient’s body. Each region may treat
specific muscles in order to enable tailor made application following the patient’s need. The
applicator may be placed to the region. In a preferred application the applicator including the
magnetic field generating device may be placed on the patient between gluteal fold and iliac crest.
The applicator may be attached to the patient by a length adjustable positioning member such as belt.
The buttock may become firm, toned and/or round shaped.

[0294] Further abdominal muscles may be treated, e.g. rectus abdominis muscle, external
oblique muscle, internal oblique muscle or transversus abdominis muscle. Rectus abdominis muscle
is innervated by nn. intercostale and n. subcostalis. Exemplary placing of the magnetic field
generating device may be over abdominal area down from the costae towards the pelvis. External
and internal oblique muscle and transversus abdominis muscle are innervated by nn. intercostales, n.
subcostalis, n. iliochypogastricus, n. ilioinguinalis, n.genitofemoralis. The treatment may improve
abdominal tone, strengthen abdominal muscle and/or increase abdominal firmness.

[0295] At least one applicator including at least one magnetic field may be placed in contact
with the patient between rib-cage and pelvis of the patient. Alternatively, the applicator may be
placed in a body region between sternum and anterior superior iliac spine. The applicator may be
laterally shifted. Exemplary placement of the magnetic field generating device may be between
costae and crista iliaca superior and/or pubic bone. An optimal placement of the magnetic field
generating device may be determined by moving the magnetic field generating device towards m.
rectus abdomis in order to cause the strongest muscle contraction. The muscles of abdomen become

toned, shredded and/or well-shaped. The strength of the treated muscles increases as well. The
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volume of the gluteal muscle may increase as well. Figure 16 illustrates exemplary placing of the
applicators.

[0296] In an exemplary application the magnetic field may be applied to the abdomen of the
patient. The applicator may be placed preferably caudally from the lowest ribs of the patient in a
distance up to 10 cm from the center of the magnetic field generating device. The location down of
the ribs may be well accepted by the patient. The applicator may not touch the ribs of the patient.
Discomfort caused by the pressure applied to the ribs by the applicator may be reduced.
Alternatively, the magnetic field generating devices may be shifted in lateral direction.

[0297] In a preferred application two applicators may be placed on the patient and fixed by a
positioning member, e.g. belt. The two applicators may be placed laterally on the patient. In an
alternative application a plurality of the magnetic field generating devices may be within one
applicator covering the abdominal area. The magnetic field generating devices may be moveable
within the applicator.

[0298] The application of the time-varying magnetic field to the abdominal region may
increase an apoptotic index for at least 5 % with respect to an apoptotic index prior to treatment. The
apoptotic index may be increased by the treatment of the abdominal region in a range of 50 to 400
%, preferably in a range of 60 to 250 %, more preferably in a range of 75 to 175 %, most preferably
in a range of 90 to 150 %, or up to 600 %. Further repeating the treatment method may decrease a fat
layer thickness for at least 0.1 %, preferably in a range of 0.5 to 60%, more preferably in a range of 1
to 50 %, even more preferably in a range of 2 to 40 %, most preferably in a range of 3 to 30 % or up
to 75 % in the abdominal region. Further the abdominal muscles may increase a cross-section
thickness for at least 0.1 %, preferably in a range of 0.5 to 50 %, more preferably 1 to 35 %, even
more preferably in a range of 2 to 30 %, most preferably in a range of 3 to 25 % or up to 75 %.
Furthermore, diastasis of abdominal muscles such as rectus abdominis may be reduced up to 50 %,
preferably in a range of 1 to 30 %, more preferably 2 to 35 %, most preferably in a range of 3 to 30
%. Moreover, the repetitive treatment may cause a circumferential reduction of abdominal region
and/or waist. The circumferential reduction may be at least 0.5 cm, preferably at least 1 cm, more
preferably at least 2 cm, even more preferably at least 3 cm, most preferably at least S cm or up to 25
cm. Alternatively the circumferential reduction may be at least 1 %, preferably at least 2 %, more
preferably at least 4 %, even more preferably at least 8 %, most preferably around 10 % or up to 15

% of the circumferential length prior the first treatment.
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[0299] Further the muscles of thigh may be treated, e.g. tensor fascia latae muscle, vastus
lateralis muscle or iliotibial muscle. The thigh may obtain lifted appearance and/or the contour may
be improved. The saddlebacks may be reduced as well. The treatment may cause thigh
strengthening, toning and/or firming.

[0300] One exemplary application of the time-varying magnetic field for causing the muscle
contraction may be placing the magnetic field generating device over m. quadriceps femoris
innervated by n. femoralis. The magnetic field generating device may be placed within proximal end
of the m. quadriceps femoris. The magnetic field generating device may be placed in distal direction
to popliteal fossa.

[0301] Alternative exemplary application of thigh treatment may be application of time-
varying magnetic field to m. biceps femoris, m. semimembranosus and/or semitendinosus (so called
hamstrings) innervated by n. ischiadicus and n. tibialis. The magnetic field generating device may be
placed within close proximity of gluteal sulcus, the so called gluteal fold. The magnetic field
generating device may be placed in distal direction.

[0302] In an alternative application, muscles of calf may be treated by the time-varying
magnetic field, .e.g m. triceps surae innervated by n. tibialis. One exemplary placement of the
magnetic field generating device may be close to popliteal fossa. Alternatively, the magnetic field
generating device may be placed in distal direction.

[0303] In an alternative application, an arm of the patient may be treated by the time-varying
magnetic field. The treatment may tone, firm and/or strengthen the muscles of arm. Flexors of the
arm, e.g. m. biceps brachialis or m. coracobrachialis innervated by n. musculocutaneus, may be
treated by the magnetic field generated by the magnetic field generated device placed on anterior
side of the arm in a proximal direction from m. deltoideus. Extensors of the arm, e.g. m. triceps
brachii or m. anconeus innervated by n. radialis, may be treated by a magnetic field generating
device placed on the posterior side of the arm in a proximal direction from m. deltoideus. The
magnetic field generating device may be placed at a distal end of the muscle.

[0304] In an alternative application, muscles of a forearm of the patient may be treated by the
time-varying magnetic field. The muscles of the forearm are innervated by n. radialis, n. medialis
and/or n. ulnaris. The magnetic field generating device may be placed proximally from the elbow.

The magnetic field generating device may be placed at a distal end of the muscles.
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[0305] Alternatively muscles in region of bra fat may be treated by the time-varying
magnetic field, e.g. muscles latissimus dorsi, infraspinatus, supraspinatus, trapezius, rhomboid
major/minor, teres major and/or minor, serratus anterior, pectoralis major and/or minor. The
magnetic field may be applied to a dorsal body region between crista iliaca superior and scapula
included. Alternatively, the magnetic field may be applied to a ventral body region between clavicle,
sternum, rib VI and crista tuberculi majoris humeri. An armpit fat may be reduced as well.

[0306] In an alternative application, pectoral muscles innervated by nn. Pectorals laterales or
mediales may be treated. An exemplary application may be placing the magnetic field generating
device to subclavicular area in order to treat mm. pectorales minors. Alternatively placing the
magnetic field generating device to parasternal area may treat mm. pectorales majors. The magnetic
field generating device may be placed proximal to the sternum of the patient.

[0307] Alternatively, neck muscles may also be treated by applying the time-varying
magnetic field to the suprascapular region. The applicator may be also placed in a cranial direction
above clavicle. The treatment may cause submental tightening and/or platysma tightening. Neck
rejuvenation may be caused as well.

[0308] Alternatively, head muscles such as facial muscles may be treated by time-varying
magnetic field. One exemplary application may be treatment of m. buccalis, orbicularis oris or oculi
etc. The treatment may cause facial rejuvenation.

[0309] The treatment is more efficient than standard workout in fitness since the machines
strengthen only the isolated muscles and/or muscles groups. The results may be achieved in very
short-time periods with minimal time of treatment.

[0310] In the preferred application the magnet treatment may be combined with other
treatment methods using different approaches, e.g. auxiliary treatments. The combined treatment
may be applied to the surroundings tissues around buttock to reduce the cellulite around the buttock
and enhance the shape of the enhanced appearance of the buttock. The surrounding tissues may be
represented by e.g. abdomen, love handle, thigh or saddle bag.

[0311] According to another application the time-varying magnetic field may be applied to
the patient in order to cause muscle shaping effect by muscle contraction and a reduction of adipose
cells. The muscle may obtain increased tonus and/or volume. Strength of the muscle may increase as

well.
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[0312] The treatment may be used for improvement of a region of pelvic floor and/or
surrounding tissues such as female genital tissue including vulva and vagina. The muscle in
proximity of vagina may be toned or tightened. The vagina may be tightened as well. Further the
sexual arousal may be improved due to the tightened muscles. Similar effect may be caused in male
population. The muscles of pelvic floor may be strengthened and erectile function may be improved.
[0313] The combined protocol may include three sections of different repetition rates and
time durations.
[0314] First section may include a repetition rate in a range of 90 to 150 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 1 to 5 seconds.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time in a range of 1 to 5 seconds. Then the
magnetic flux density may decrease to zero for a time in a range of 1 to 5 seconds. Afterward the
relaxation period may follow for a time in a range of 1 to 5 seconds, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 4 to 20
seconds. The section duration may be in a range of 10 to 50 seconds.
[0315] First section may be used for preparing the muscle for the following section. The
section may heat up the muscles. Further the blood circulation may be improved to provide enough
energy and/or oxygen to the treated muscle. The repetition rate in the range of 90 to 150 Hz
modulated in magnetic flux density may be well-accepted by the patient. It may be comfortable for
the patient due to pain relieving effect of repetition rates over 80 Hz. Further the muscle may be
contracted as complete tetanic muscle contraction.
[0316] Second section may include repetition rates in a range of 10 to 45 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 1 to 5 seconds.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time in a range of 1 to 5 seconds. Then the
magnetic flux density may decrease to zero for a time in a range of 1 to 5 seconds. Afterward the

relaxation period may follow for a time in a range of 1 to 5 seconds, 1.e. no magnetic field may be
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applied to the patient. The total time duration of the burst may be in a range of 4 to 20 seconds. The
section duration may be in a range of 60 to 300 seconds. The repetition rates may vary after one
cycle of the section, e.g. first cycle may include the repetition rate in a range of 15 to 25 Hz, second
cycle may include the repetition rate in a range of 20 to 30 Hz and third cycle may include the
repetition rate in a range of 25 to 40 Hz.

[0317] The second section includes lower repetition rate than the first section. The lower
repetition rate may enable stronger muscle contraction of the treated muscle. The supramaximal
muscle contraction may cause improved muscle shaping effect. Further the time duration of the
second section is longer with respect to the first section. Further the different repetition rates may
cause different muscle contraction. Thy muscle contraction may vary from incomplete to complete
tetanus muscle contraction. The longer relaxation period may be required during the second section
compared to first section, i.e. the time-varying magnetic field is not applied to the patient.

[0318] Third section may include a repetition rate up to 2 Hz. The maximal magnetic flux
density may be maintained at maximal acceptable value which may be perceived by the patient.
Trains may be modulated in magnetic flux density to a trapezoidal envelope. The trapezoidal
envelope may include increasing transient time duration in a range of 1 to 5 seconds. After the
magnetic flux density reaches the maximal value the magnetic flux density may be maintained at the
maximal acceptable value for a time in a range of 1 to 5 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 1 to 5 seconds. Afterward the period of no applying the
magnetic field to the patient may follow for a time in a range of 1 to 5 seconds. The total time
duration of the burst may be in a range of 4 to 20 seconds. The section duration may be in a range of
15 to 200 seconds.

[0319] The third section may be used for muscle relaxation. Relaxation section is important
to enable long lasting treatment without exhausting the treated muscle. The relaxation section may
prevent a lactate accumulation and muscle pain after the treatment. The relaxation section may cause
massage effect. The relaxing section may include the lower repetition rate and the longest relaxation
period. The repetition rate up to 2 Hz causes effect similar to manual massage. The twitch may
provide high quality relaxation to the treated muscle. Further the relaxation section may extend the
treatment time and increase the treatment results.

[0320] The treatment may include a plurality of sections. The sections may be repeatedly

applied to the patient for a time in a range of 10 to 240 minutes, more preferably in a range of 15 to
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120 minutes, most preferably in a range of 30 to 60 minutes at maximal magnetic flux density at
maximal acceptable value by the patient. According to exemplary application the sections may be
applied to the patient three to ten times within one treatment.

[0321] First section may include a repetition rate in a range of 80 to 180 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 250 to 1000 ms.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for 0.5 to 2 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.75 to 4 seconds. Alternatively, the envelope may be
rectangular for a time period in a range of 1.5 to 7 seconds, i.e. with no modulation. Afterward the
relaxation period may follow for a time in a range of 1 to 5 seconds, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 2.5 to 12
seconds. The section duration may be in a range of 40 to 200 seconds.

[0322] First section may be used for temporary pain relief effect. The temporary pain relief
effect may enable applying higher magnetic flux density during the following sections. The
rectangular envelopes may cause effect similar to muscle blood pump.

[0323] Second section may include a repetition rate of 30 to 60 Hz. The maximal magnetic
flux density may be maintained at maximal acceptable value which may be perceived by the patient.
Trains may be modulated in magnetic flux density to a trapezoidal envelope. The trapezoidal
envelope may include increasing transient time duration in a range 0.25 to 1000 ms. After the
magnetic flux density reaches the maximal value the magnetic flux density may be maintained at the
maximal acceptable value for a time in a range of 2 to 5 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.5 to 2 seconds. Afterward the relaxation period may
follow for a time in a range of 2 to 10 seconds, i.e. no magnetic field may be applied to the patient.
The total time duration of the burst may be in a range of 5 to 15 seconds. The section duration may
be in a range of 35 to 150 seconds.

[0324] The second section includes lower repetition rate than the first section. It is believed
that the repetition rate up to 30 Hz may result in muscle forming. The repetition rate over 30 Hz may
result in adipose cells reduction due to increased energy consumption of the treated muscle to sustain

the supramaximal muscle contraction. The increased energy consumption may result in a
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metabolism of adipose cells. The adipose cells may be reduced by number and/or volume. Time
duration of maximal magnetic flux density application is longer with respect to the first section. The
longer and/or the stronger the muscle contraction the more adipose cells may be reduced. On the
other hand, the longer and/or the stronger the muscle contraction the more lactate may be formed.
The longer relaxation period may be required during the second section compared to first section, i.e.
the time-varying magnetic field is not applied to the patient.

[0325] Third section may include a repetition rate in a range of 150 to 250 Hz. The maximal
magnetic flux density may be maintained at 25, 50 or 75 % of the maximal acceptable value which
may be perceived by the patient. Trains may not be modulated. The rectangular envelope may be
applied to the patient for a time period in a range of 5 to 10 seconds. Afterward the period of no
applying the magnetic field to the patient may follow for a time in a range of 3 to 10 seconds. The
total time duration of the burst may be in a range of 8 to 20 seconds. The section duration may be in
a range of 50 to 250 seconds.

[0326] The third section may be used for muscle relaxation. Relaxation section may enable
long lasting treatment without exhausting the treated muscle. The high repetition rate may cause
high quality muscle relaxation effect for the treated muscle. Further the relaxation section may

extend the treatment time and increase the treatment results.

[0327] A group of the second and the third section may be repeated for three times to 15
times.
[0328] Fourth section may include a repetition rate in a range of 2 to 10 Hz. The maximal

magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 0.5 to 1.5 seconds.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time on a range of 0.5 to 1.5 seconds. Then the
magnetic flux density may decrease to zero for a time in range 2.5 to 7.5 seconds. Afterward the
period of no applying the magnetic field to the patient may follow for a time in a range of 3 to 12
seconds. Alternatively, the magnetic field may be applied to the muscle as a train of pulses of
repetition rate in a range 1 to 5 Hz for a period in a range of 10 to 30 seconds. The total time
duration may be in a range 6 to 30 seconds. The section duration may be in a range of 30 to 110

seconds.
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[0329] The fourth section may be used for muscle relaxation. Relaxation section is important
to enable long lasting treatment without exhausting the treated muscle. The relaxation section may
prevent a lactate accumulation and muscle pain after the treatment. The relaxation section may cause
massage effect. The relaxing section may include the lower repetition rate and the longest relaxation
period. Further the relaxation section may extend the treatment time and increase the treatment
results.

[0330] The treatment may include a plurality of sections. The sections may be repeatedly
applied to the patient for a time in a range of 10 to 240 minutes, more preferably in a range of 15 to
120 minutes, most preferably in a range of 30 to 60 minutes at maximal magnetic flux density at
maximal acceptable value by the patient. According to exemplary application the sections may be
applied to the patient in a range of three to ten times within one treatment.

[0331] First section may include a repetition rate in a range of 80 to 150 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 250 to 1000 ms.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for 0.5 to 2 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.75 to 4 seconds. Alternatively, the envelope may be
rectangular for a time period in a range of 1.5 to 7 seconds, i.e. with no modulation. Afterward the
relaxation period may follow for a time in a range of 1 to 5 seconds, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 2.5 to 12
seconds. The section duration may be in a range of 40 to 200 seconds.

[0332] The first section may be used for temporary pain relief effect. The temporary pain
relief effect may enable applying higher magnetic flux density during the following sections. The
rectangular envelopes may cause effect similar to muscle blood pump.

[0333] Second section may include a repetition rate in a range of 2 to 10 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 0.5 to 1.5 seconds.
After the magnetic flux density reaches the maximal value the magnetic flux density may be

maintained at the maximal acceptable value for a time on a range of 0.5 to 1.5 seconds. Then the
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magnetic flux density may decrease to zero for a time in range 2.5 to 7.5 seconds. Afterward the
period of no applying the magnetic field to the patient may follow for a time in a range of 3 to 12
seconds. Alternatively, the magnetic field may be applied to the muscle as a train of pulses of
repetition rate in a range 1 to 5 Hz for a period in a range of 10 to 30 seconds. The total time
duration may be in a range 6 to 30 seconds. The section duration may be in a range of 30 to 110
seconds.

[0334] The second section may be used for muscle relaxation. The relaxation section may
cause massage effect. The relaxing section may include the lower repetition rate and the longest
relaxation period.

[0335] Third section may include a repetition rate of 30 to 60 Hz. The maximal magnetic
flux density may be maintained at maximal acceptable value which may be perceived by the patient.
Trains may be modulated in magnetic flux density to a trapezoidal envelope. The trapezoidal
envelope may include increasing transient time duration in a range 0.25 to 1000 ms. After the
magnetic flux density reaches the maximal value the magnetic flux density may be maintained at the
maximal acceptable value for a time in a range of 2 to 5 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.5 to 2 seconds. Afterward the relaxation period may
follow for a time in a range of 2 to 10 seconds, i.e. no magnetic field may be applied to the patient.
The total time duration of the burst may be in a range of 5 to 15 seconds. The section duration may
be in a range of 35 to 150 seconds.

[0336] The third section includes higher repetition rate than the second section. It is believed
that the repetition rate up to 30 Hz may result in muscle forming. The repetition rate over 30 Hz may
result in adipose cells reduction due to increased energy consumption of the treated muscle to sustain
the supramaximal muscle contraction. The increased energy consumption may result in a
metabolism of adipose cells. The adipose cells may be reduced by number and/or volume. Time
duration of maximal magnetic flux density application is longer with respect to the first section. The
longer and/or the stronger the muscle contraction the more adipose cells may be reduced. On the
other hand, the longer and/or the stronger the muscle contraction the more lactate may be formed.
The longer relaxation period may be required during the second section compared to first section, i.e.
the time-varying magnetic field is not applied to the patient.

[0337] Fourth section may include a repetition rate in a range of 20 to 40 Hz. The maximal

magnetic flux density may be maintained at maximal acceptable value which may be perceived by
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the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 250 to 1000 ms.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for 0.5 to 2 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.75 to 4 seconds. Afterward the relaxation period may
follow for a time in a range of 1 to 5 seconds, i.e. no time-varying magnetic field may be applied to
the patient. The total time duration of the burst may be in a range of 2.5 to 12 seconds. The section
duration may be in a range of 40 to 200 seconds.

[0338] The fourth section may be used for strong muscle contraction of the treated muscle.
The supramaximal muscle contraction may cause improved muscle shaping effect. Further short
time duration of maximal magnetic flux density application may provide improved blood perfusion
of the muscle. The section duration may be sufficiently long to shred the treated muscle.

[0339] A group of the third and the fourth section may be repeated for three to 15 times.
[0340] Fifth section may include a repetition rate in a range of 80 to 150 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 250 to 1000 ms.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for 0.5 to 2 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.75 to 4 seconds. Alternatively, the envelope may be
rectangular for a time period in a range of 1.5 to 7 seconds, i.e. with no modulation. Afterward the
relaxation period may follow for a time in a range of 1 to 5 seconds, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 2.5 to 12
seconds. The section duration may be in a range of 40 to 200 seconds.

[0341] The fifth section may be used for muscle regeneration after the treatment. The section
may heat up the muscle. Further the blood circulation may be improved to provide enough energy
and/or oxygen to the treated muscle.

[0342] Sixth section may include a repetition rate in a range of 80 to 150 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The

trapezoidal envelope may include increasing transient time duration in a range of 250 to 1000 ms.
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After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for 0.5 to 2 seconds. Then the magnetic flux density
may decrease to zero for a time in a range of 0.75 to 4 seconds. Alternatively, the envelope may be
rectangular for a time period in a range of 1.5 to 7 seconds, i.e. with no modulation. Afterward the
relaxation period may follow for a time in a range of 1 to 5 seconds, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 2.5 to 12
seconds. The section duration may be in a range of 40 to 200 seconds.

[0343] The sixth section including the repetition rate over 80 Hz may relieve a muscle tonus
and/or relax the muscle. Further the section may improve local perfusion and/or metabolism. The
short rectangular envelopes may cause effect similar to muscle blood pump. The increasing magnetic
flux density may increase efficiency of the muscle blood pump.

[0344] The treatment may include a plurality of sections. The sections may be repeatedly
applied to the patient for a time in a range of 10 to 240 minutes, more preferably in a range of 15 to
120 minutes, most preferably in a range of 30 to 60 minutes at maximal magnetic flux density at
maximal acceptable value by the patient. According to exemplary application the sections may be
applied to the patient in a range of three to ten times within one treatment.

[0345] According to another application the time-varying magnetic field may be applied to
the patient in order to cause muscle shaping effect by muscle contraction and a reduction of adipose
cells. The muscle may obtain increased tonus and/or volume. Strength of the muscle may increase as
well. The adipose cells may be reduced in number and/or volume.

[0346] The protocol may include a plurality of repetition rate of different biological effect.
The protocol may combine repetition rate in a range of 25 to 75 Hz and repetition rates over 80 Hz.
The repetition rates in the range of 25 to 75 Hz may cause a muscle contraction. The muscle
contraction may be used for muscle strengthening. On the other hand, repetition rates over 80 Hz,
such as 100, 120 and higher may be used for causing pain relief and/or myorelaxation effect.

[0347] The combined protocol may include three sections of different repetition rates and
time durations.

[0348] According to another application the protocol may include a plurality sections.

[0349] In general, the protocol may include a plurality of section. The protocol may be used

for muscle strengthening, toning,
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[0350] First section may include a repetition rate in a range of 80 to 150 Hz. The magnetic
flux density may be maintained at least at 25 %, more preferably 50 %, even more preferably 75 %
or more of the maximal acceptable value which may be perceived by the patient. Trains may not be
modulated, i.e. the envelope may be rectangular. The train duration may be in a range of 1 to 1000
ms, more preferably in a range of 5 to 500 ms, even more preferably in a range of 10 to 100 ms,
most preferably in a range of 15 to 45 ms. Afterward the relaxation period may follow for a time
period in a range of 2 to 2500 ms, more preferably in a range of 10 to 1200 ms, even more preferably
in a range of 20 to 250 ms, most preferably in a range of 35 to 155 ms, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 3 to
3500 ms, more preferably in a range of 15 to 1700 ms, even more preferably in a range of 30 to 350
ms, most preferably in a range of 50 to 200 ms. The section duration may be in a range of 3 to 10
seconds or up to 30 seconds. The section may be preferably repeated at least twice, more preferably
5 times or up to ten times. The magnetic flux density may preferably increase in the following
sections.

[0351] The first section including repetition rate over 80 Hz may relieve a muscle tonus
and/or relax the muscle. Further the section may improve local perfusion and/or metabolism. The
short rectangular envelopes may cause effect similar to muscle blood pump. The increasing magnetic
flux density may increase efficiency of the muscle blood pump. The first section may prepare the
treated muscle for treatment by the protocol.

[0352] Second section may include a repetition rate in a range of 10 to 30 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 0.5 to 2 seconds.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time a range of 0.5 to 2 seconds. Then the
magnetic flux density may decrease to zero for a time a range of 0.5 to 2 seconds. Afterward the
relaxation period may follow for a time a range of 1 to 5 seconds, i.e. no magnetic field may be
applied to the patient. The total time duration of the burst may be in a range of 2.5 to 10 seconds.
The section duration may be in a range of 30 to 120 seconds. The section may be preferably repeated
at least twice, more preferably at least 5 times or up to 10 times. The repetition rate may increase

within following sections such as 25, 30, 40 or 45 Hz.
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[0353] The second section includes lower repetition rate than the first section. Further the
second section may include higher treatment duty cycle than the first section. The lower repetition
rate, higher treatment duty cycle and/or the section duration may enable stronger muscle contraction
of the treated muscle. The supramaximal muscle contraction may cause improved muscle
strengthening and/or toning effect. Further the time duration of maximal magnetic flux density
application is longer with respect to the first section. The longer and/or the stronger the muscle
contraction the improved muscle shaping effect may be caused. On the other hand, the longer and/or
the stronger the muscle contraction the more lactate may be formed. The longer relaxation period
may be required during the second section compared to first section, i.e. the time-varying magnetic
field is not applied to the patient. The section may maintain the treatment duty cycle at least 10 %,
more preferably at least 25 %, most preferably at least 50 % in order to enabled appropriate muscle
relaxation.
[0354] Third section may include a repetition rate up to 2 Hz. The maximal magnetic flux
density may be maintained at maximal acceptable value which may be perceived by the patient. The
time duration of the third section may be in a range of 30 to 120 seconds.
[0355] The third section may be used for muscle relaxation. The relaxation section may
prevent a lactate accumulation and muscle pain after the treatment. The relaxation section may cause
massage effect. The relaxing section may include the lower repetition rate. Further the relaxation
section may extend the treatment time and increase the treatment results.
[0356] A plurality of second sections and third section may be repeated in order to establish
the complete treatment protocol. The total protocol duration may be 30 minutes.
[0357] The treatment may include a plurality of sections. The sections may be repeatedly
applied to the patient for a time in a range of 10 to 240 minutes, more preferably in a range of 15 to
120 minutes, most preferably in a range of 30 to 60 minutes at maximal magnetic flux density at
maximal acceptable value by the patient. According to exemplary application the sections may be
applied to the patient six times within one treatment.
[0358] The protocol may shorten the time duration of the treatment. The number of the
patients treated may increase.
[0359] According to another application the time-varying magnetic field may be applied to

the muscle of the patient include preferably a repetition rate over 80 Hz to provide pain relief effect.
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[0360] A treatment protocol may include four sections. The section may be repeated within
one treatment.

[0361] First section may include a repetition rate in a range of 80 to 150 Hz. The magnetic
flux density may be maintained at least at 25 %, more preferably 50 %, even more preferably 75 %
or more of the maximal acceptable value which may be perceived by the patient. Trains may not be
modulated, i.e. the envelope may be rectangular. The train duration may be in a range of 15 to 45
ms. Afterward the relaxation period may follow for a time period in a range of 35 to 155 ms, i.e. no
time-varying magnetic field may be applied to the patient. The total time duration of the burst may
be in a range of 50 to 200 ms. The section duration may be in a range of 3 to 10 seconds. The section
may be preferably repeated at least twice, more preferably 5 times or up to ten times. The magnetic
flux density may preferably increase in the following sections.

[0362] The first section including repetition rate in a range of 80 to 150 Hz may relieve a
muscle tonus and/or relax the muscle. The repetition rate in the range of 80 to 150 Hz may cause a
pain relief effect. Further the section may improve local perfusion and/or metabolism. The short
rectangular envelopes may cause effect similar to muscle blood pump. The increasing magnetic flux
density may increase efficiency of the muscle blood pump. The first section may prepare the treated
muscle for treatment by the protocol.

[0363] Second section may include a repetition rate in a range of 10 to 30 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 0.5 to 2 seconds.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time in a range of 0.5 to 2 seconds. Then the
magnetic flux density may decrease to zero for a time in a range of 0.5 to 2 seconds. Afterward the
relaxation period may follow for a time in a range of 2 to 10 seconds, i.e. no magnetic field may be
applied to the patient. The total time duration of the burst may be in a range of 3 to 15 seconds. The
section duration may be in a range of 30 to 150 seconds.

[0364] The second section may be repeated with the repetition rate in a range of 15 to 45 Hz.
The increased repetition rate may increase the effect of muscle contraction. The muscle may be
strengthened. The local perfusion may increase as well. The different repetition rate may improve

the treatment results.
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[0365] The second section includes lower repetition rate than the first section. Further the
second section may include higher treatment duty cycle than the first section. The lower repetition
rate, higher treatment duty cycle and/or the section duration may enable stronger muscle contraction
of the treated muscle. The supramaximal muscle contraction may cause improved muscle
strengthening and/or toning effect. The relaxation period in a range of 1 to 5 seconds may
sufficiently relax the treated muscle.

[0366] Third section may include a repetition rate in a range of 30 to 60 Hz. The maximal
magnetic flux density may be maintained in a range of 40 to 100 %, more preferably in a range of 60
to 90 %, most preferably around 80 % of the maximal acceptable value which may be perceived by
the patient for a time period in a range of 0.1 to 2 seconds. Relaxation period in the range of 0.1 to 2
seconds may follow, i.e. no magnetic field may be applied to the patient. The total time duration of
the burst may be in a range of 0.2 to 4 seconds. The section duration may be in a range of 0.5 to 30
seconds.

[0367] The third section includes higher repetition rate than the first section. Further the third
section may include higher treatment duty cycle than the second section. The higher repetition rate
and/or higher treatment duty cycle may enable stronger muscle contraction of the treated muscle.
The section duration may not exhaust the treated muscle. The supramaximal muscle contraction may
cause improved muscle strengthening and/or toning effect. The magnetic flux density decreasing for
a time period in a range of 1.5 to 4.5 seconds may enable to relieve the muscle tonus continually.
The relaxation period in a range of 2 to 8 seconds may sufficiently relax the treated muscle.

[0368] A benefit of such the protocol may be suppressing the pain threshold in order to
enable treat the muscle by higher magnetic flux density. The muscle may gain higher strength due to
applied higher magnetic flux density.

[0369] Further benefit of the protocol may be short time duration of the protocol. The
protocol may enable to combine different protocols due to treatment time reduction.

[0370] Further the present methods may be used for treatment of disease of urogenital and/or
digestive tract, e.g. improvement of circulation and/or trophic problems, faecal incontinence, urinal
incontinence (stress or urge), neuromuscular dysfunction of bladder, mixed incontinence, sexual
dysfunction, priapism, erectile dysfunction, orgasmic disorder, fertility issues, chronic pelvic pain
syndrome, pain in pelvic area, hyperplasia of prostate, prostatitis, prostatodynia syndrome,

dysmenorrhea, vulvodynia, pain and other conditions associated with menstrual cycle, menopausal
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and/or postmenopausal disorders, cystitis (such as interstitial), inflammatory disease of uterus or
cervix uteri, parametris, peritonitis, vaginitis, vulvitis, endometriosis, genital prolapse, hemorrhoids,
peripheral paresis or pelvic floor issues in general. The present methods may be used for muscle
strengthening, muscle relaxation, regeneration after childbirth (such as pelvic floor prolapse),
vaginal tightening or scar treating. Alternatively, the treatment may improve postoperative tissue
healing such as scars or wounds.

[0371] According to another application the time-varying magnetic field may be applied to
the muscle of the patient include preferably a repetition rate over 80 Hz to provide pain relief effect.
[0372] First section may include a repetition rate in a range of 80 to 150 Hz. The magnetic
flux density may be maintained at least at 25 %, more preferably 50 %, even more preferably 75 %
or more of the maximal acceptable value which may be perceived by the patient. Trains may not be
modulated, i.e. the envelope may be rectangular. The train duration may be in a range of 1 to 1000
ms, more preferably in a range of 5 to 500 ms, even more preferably in a range of 10 to 100 ms,
most preferably in a range of 15 to 45 ms. Afterward the relaxation period may follow for a time
period in a range of 2 to 2500 ms, more preferably in a range of 10 to 1200 ms, even more preferably
in a range of 20 to 250 ms, most preferably in a range of 35 to 155 ms, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 3 to
3500 ms, more preferably in a range of 15 to 1700 ms, even more preferably in a range of 30 to 350
ms, most preferably in a range of 50 to 200 ms. The section duration may be in a range of 3 to 10
seconds or up to 30 seconds. The section may be preferably repeated at least twice, more preferably
5 times or up to ten times. The magnetic flux density may preferably increase in the following
sections.

[0373] The first section including repetition rate over 80 Hz may relieve a muscle tonus
and/or relax the muscle. Further the section may improve local perfusion and/or metabolism. The
short rectangular envelopes may cause effect similar to muscle blood pump. The increasing magnetic
flux density may increase efficiency of the muscle blood pump. The first section may prepare the
treated muscle for treatment by the protocol.

[0374] Second section may include a repetition rate in a range of 150 to 250 Hz. The
maximal magnetic flux density may be maintained at 25, 50 or 75 % of the maximal acceptable
value which may be perceived by the patient. Trains may not be modulated. The rectangular

envelope may be applied to the patient for a time period in a range of 5 to 10 seconds. Afterward the
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period of no applying the magnetic field to the patient may follow for a time in a range of 3 to 10
seconds. The total time duration of the burst may be in a range of 8 to 20 seconds. The section
duration may be in a range of 50 to 250 seconds.

[0375] The second section may be used for muscle relaxation. Relaxation section may enable
long lasting treatment without exhausting the treated muscle. The high repetition rate may cause
high quality muscle relaxation effect for the treated muscle. Further the relieved tonus may cause
pain relief effect.

[0376] Third section may include a repetition rate in a range of 2 to 10 Hz. The maximal
magnetic flux density may be maintained at maximal acceptable value which may be perceived by
the patient. Trains may be modulated in magnetic flux density to a trapezoidal envelope. The
trapezoidal envelope may include increasing transient time duration in a range of 0.5 to 1.5 seconds.
After the magnetic flux density reaches the maximal value the magnetic flux density may be
maintained at the maximal acceptable value for a time on a range of 0.5 to 1.5 seconds. Then the
magnetic flux density may decrease to zero for a time in range 2.5 to 7.5 seconds. Afterward the
period of no applying the magnetic field to the patient may follow for a time in a range of 3 to 12
seconds. Alternatively, the magnetic field may be applied to the muscle as a train of single pulses of
repetition rate in a range 1 to 5 Hz for a period in a range of 10 to 30 seconds. The total time
duration may be in a range 6 to 30 seconds. The section duration may be in a range of 30 to 110
seconds.

[0377] The third section may be used for muscle relaxation. The relaxation section may
prevent a lactate accumulation and muscle pain after the treatment. The relaxation section may cause
massage effect and/or improve local blood circulation.

[0378] Fourth section may include a repetition rate in a range of 150 to 250 Hz. The maximal
magnetic flux density may be maintained at 25, 50 or 75 % of the maximal acceptable value which
may be perceived by the patient. Trains may not be modulated. The rectangular envelope may be
applied to the patient for a time period in a range of 5 to 10 seconds. Afterward the period of no
applying the magnetic field to the patient may follow for a time in a range of 3 to 10 seconds. The
total time duration of the burst may be in a range of 8 to 20 seconds. The section duration may be in

a range of 50 to 250 seconds.
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[0379] The fourth section may be used for muscle relaxation. The high repetition rate may
cause high quality muscle relaxation effect for the treated muscle. Further the relieved tonus may
cause pain relief effect.

[0380] Fifth section may include a repetition rate in a range of 80 to 150 Hz. The magnetic
flux density may be maintained at least at 25 %, more preferably 50 %, even more preferably 75 %
or more of the maximal acceptable value which may be perceived by the patient. Trains may not be
modulated, i.e. the envelope may be rectangular. The train duration may be in a range of 1 to 1000
ms, more preferably in a range of 5 to 500 ms, even more preferably in a range of 10 to 100 ms,
most preferably in a range of 15 to 45 ms. Afterward the relaxation period may follow for a time
period in a range of 2 to 2500 ms, more preferably in a range of 10 to 1200 ms, even more preferably
in a range of 20 to 250 ms, most preferably in a range of 35 to 155 ms, i.e. no time-varying magnetic
field may be applied to the patient. The total time duration of the burst may be in a range of 3 to
3500 ms, more preferably in a range of 15 to 1700 ms, even more preferably in a range of 30 to 350
ms, most preferably in a range of 50 to 200 ms. The section duration may be in a range of 3 to 10
seconds or up to 30 seconds. The section may be preferably repeated at least twice, more preferably
5 times or up to ten times. The magnetic flux density may preferably increase in the following
sections.

[0381] The fifth section including repetition rate over 80 Hz may relieve a muscle tonus
and/or relax the muscle. Further the section may improve local perfusion and/or metabolism. The
short rectangular envelopes may cause effect similar to muscle blood pump. The increasing magnetic
flux density may increase efficiency of the muscle blood pump.

[0382] The continual application of the magnetic field to the muscle of the patient may be up
to 10 seconds, more preferably up to 5 seconds. It should be interpreted in the sense that a train of
subsequent magnetic pulses applied to the muscle of the patient may be up to 10 seconds. In a
preferred application a treatment duty cycle may be used.

[0383] The magnetic treatment may be combined with one or more auxiliary treatments, e.g.
treatment by optical waves.

[0384] Combined applications of optical waves and magnetic field may be used. The optical
treatment may include treatment by optical waves. The magnet treatment may be provided by
permanent magnets, electromagnetic devices generating a static magnetic field or preferably by

magnetic devices generating time-varying magnetic field. In the preferred application the method
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may combine treatment by a pulsed magnetic field and optical treatment. The application is not
limited by the recited combination so the combined method may include magnetic treatment and any
treatment by electromagnetic field such as radiofrequency waves, e.g. microwaves, short waves or
long waves.

[0385] The basic parts of the optical irradiation system to apply the methods of the present
invention include a hardware panel and an optical waves generating device or multiple optical waves
generating devices. The optical waves generating device may be arranged in a pattern such as an
array or a matrix. The optical waves generating devices may be attached to each other or
alternatively be individually mounted on dedicated supports. A scanning system may also be one of
the options.

[0386] An optical treatment device may include at least one energy source and/or connection
to the energy source, a hardware panel for controlling the optical treatment device and an optical
waves generating device. Non limiting examples of optical waves generating device that may be
used include coherent or non-coherent optical waves generating devices, light emitting diodes,
lasers, laser diodes, different types of lamps and filtered lamps or combinations thereof. The
treatment device may include at least one optical waves generating device, more preferably a
plurality of optical waves generating devices of wavelength from ultraviolet, visible and infrared
spectrum ranges. The wavelength may be in the range of 190 to 13000 nm, preferably in the range of
290 to 3000 nm, more preferably in the range of 400 to 1500 nm, even more preferably in the range
of 550 to 1450 nm, particularly wavelengths about 915, 1064, 1208 and 1715 nm may be used.
[0387] Optical waves may be monochromatic or polychromatic. Optical waves may be
applied in pulses with pulse duration in the range of 0.1 us to 10000 ms, more preferably in the range
of 1 us to 5000 ms, even more preferably in the range of 2 ps to 2500 ms, most preferably in the
range of 5 ps to 1000 ms.

[0388] Energy flux provided by light may be in the range of 0.005 to 500 W/ecm”, more
preferably in the range of 0.01 to 150 W/cm” and most preferably in the range of 0.1 to 120 W/cm?.
[0389] The plurality of optical waves generating devices may generate the optical waves
simultaneously at the same time. The plurality of generated optical waves may interfere.
Alternatively, the plurality of optical waves generating devices may generate a plurality of

independent optical waves in different time, preferably in sequences. The plurality of optical waves
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generating devices may be arranged in a predefined pattern within an applicator, e.g. in an array or a
matrix.

[0390] The optical waves generating device may be preferably external (e.g. hand-held),
alternatively the optical treatment applicator may be integral part of the optical treatment device (e.g.
chair/bed implemented). Additionally, optical delivery element, such as optical waveguides, light
tubes or optical gel, may be used.

[0391] The at least one magnetic field generating device and the at least one optical waves
generating device may be mutually oriented in one common plane. Alternatively, the at least one
magnetic field generating device and the at least one optical waves generating device may be in two
planes which may be parallel, perpendicular or mutually tilted. The planes may rotate.

[0392] The at least one magnetic field generating device and at least one optical waves
generating device may include a common focus spot, i.e. the time-varying magnetic field and the
optical waves may be applied to the common area. The focus spot size may be in the range of 0.001
cm? to 600 cm”, more preferably in the range of 0.005 cm® to 300 cm”, most preferably in the range
of 0.01 cm” to 100 cm™.

[0393] According to one exemplary embodiment the at least one magnetic field generating
device may be surrounded by the at least one optical waves generating device. The at least one
optical waves generating device may be tilted with respect to the magnetic field generated device or
vice versa. The focus spot may be established by applying the magnetic field and optical waves
simultaneously and/or separately.

[0394] The magnetic field generating device and the optical waves generating device may
have common center with respect to the applicator and/or to the patient. Alternatively, the distance
between the center of magnetic field generating device and the center of optical waves generating
device may be in a range of 0.01 to 500 mm, more preferably in a range of in the range of 0.1 to 250
mm, even more preferably in the range of 1 to 100 mm, most preferably in a range of 5 to 50 mm.
[0395] An area of all optical waves generating devices may be in the range of 4 to 7900 cm?,
preferably in the range of 9 to 1950 cm”, more preferably in the range of 15 to 975 cm”, most
preferably in the range of 45 to 450 cm”.

[0396] The area of the magnetic field generating device and the area of optical waves
generating device may differ. The area of the optical waves generating device may in a range of 2 to

2000 % of the area of the magnetic field generating device, more preferably in the range of 5 to 1000
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%, even more preferably in the range of 10 to 500 % of the area of the magnetic field generating
device, most preferably in the range of 25 to 250 % of the area of the magnetic field generating
device.

[0397] According to one exemplary embodiment the magnetic treatment and optical
treatment may be provided by at least two separate devices, i.e. at least one device for administering
the magnetic treatment and at least one device for administering the optical treatment. The optical
treatment may be applied to target biological structure prior, after or with some overlay with
magnetic treatment. Alternatively, optical treatment may be applied simultaneously with magnetic
treatment. The time sequences of the treatments are described below.

[0398] Figure 17 illustrates an exemplary embodiment providing combined treatment by
magnetic field and optical treatment. The optical treatment may be replaced by any auxiliary
treatment methods. The optical treatment may be administered by optical treatment device 62 (dotted
line) including a connection to an energy source 63 and a hardware panel 64 for controlling the
optical treatment. The hardware panel 64 may be connected with optical waves generating device 65
within an optical treatment applicator 66 (dotted line). The magnetic treatment may be administered
by magnetic treatment device 67 (dotted line) including a connection to an energy source 68 and a
hardware panel 69 for controlling the treatment by magnetic field. The hardware panel 69 may be
connected with magnetic field generating device 70 within a magnetic treatment applicator 71
(dotted line).

[0399] In an alternative embodiment the at least one optical waves generating device may be
in the treatment device. The optical waves may be delivered to the applicator and/or to the target
biological structure by a waveguide.

[0400] According to another embodiment the magnetic treatment and optical treatment may
be provided by one device. The optical treatment may be replaced by any auxiliary treatment
methods. The combined treatment provided by one device may be administered by at least one
applicator. Figures 18a and 18b illustrate exemplary embodiments providing the combined treatment
by two applicators providing different types of treatment, i.e. magnetic and optical treatment, to the
patient. Figures 19a and 19b illustrate exemplary embodiments providing the combined treatment by
one applicator providing magnetic and/or optical treatment to the patient.

[0401] Figure 18a illustrates one exemplary embodiment of combined treatment device

providing magnetic and/or optical treatment by at least two applicators. The combined treatment
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device 72 (dotted line) may include a connection to an energy source 73 providing energy for a
magnetic treatment and for an optical treatment. The optical treatment may be controlled by a
hardware panel for optical treatment 74 which may control an optical waves generating device 75
within an optical treatment applicator 76 (dotted line). The magnetic treatment may be controlled by
a hardware panel for magnetic treatment 77 which controls a magnetic field generating device 78
within a magnetic treatment applicator 79 (dotted line).

[0402] In an alternative embodiment the at least one optical waves generating device may be
in the combined treatment device. The optical waves may be delivered to the applicator and/or to the
target biological structure by a waveguide.

[0403] Figure 18b illustrates another exemplary embodiment of the combined treatment
device providing magnetic and/or optical treatment by at least two applicators. The combined
treatment device 80 (dotted line) may include a connection to an energy source 81 providing energy
for the magnetic treatment and/or for the optical treatment. Optical and/or magnetic treatment may
be controlled by a hardware panel 82. The hardware panel 82 may control an optical waves
generating device 83 within an optical treatment applicator 84 (dotted line). Further the hardware
panel 82 may control a magnetic field generating device 85 within a magnetic treatment applicator
86 (dotted line).

[0404] In an alternative embodiment the at least one optical waves generating device may be
in the treatment device. The optical waves may be delivered to the applicator and/or to the target
biological structure by a waveguide. Alternatively, the optical treatment may be replaced by any
auxiliary treatment methods.

[0405] Figure 19a illustrates still another exemplary embodiment of the combined treatment
device providing magnetic and/or optical treatment by at least one applicator. The combined
treatment device 87 (dotted line) may include a connection to an energy source 88 providing energy
for the magnetic treatment and/or for the optical treatment. The optical treatment may be controlled
by a hardware panel for optical treatment 89 which may control an optical waves generating device
90 within an applicator 91 (dotted line). The magnetic treatment may be controlled by a hardware
panel for magnetic treatment 92 which may control a magnetic field generating device 93 within the

applicator 91 (dotted line). The applicator may provide combined treatment.
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[0406] In an alternative embodiment the at least one optical waves generating device may be
in the treatment device. The optical waves may be delivered to the applicator and/or to the target
biological structure by a waveguide.

[0407] Figure 19b illustrates still another exemplary embodiment of the combined treatment
device providing magnetic and/or optical treatment by at least one applicator. The combined
treatment device 94 (dotted line) may include a connection to an energy source 95 providing energy
for the magnetic treatment and/or for the optical treatment. Optical and/or magnetic treatment may
be controlled by a hardware panel 96. The hardware panel 96 may control an optical waves
generating device 90 and magnetic field generating device 93 and/or a switching device operating
the magnetic field generating device within an applicator 97 (dotted line).

[0408] In an alternative embodiment the at least one optical waves generating device may be
in the treatment device. The optical waves may be delivered to the applicator and/or to the target
biological structure by a waveguide.

[0409] According to still another exemplary embodiment the magnetic field generating
device may be used as an energy source for providing energy to at least another part of the treatment
device, e.g. an optical waves generating device such as light-emitting diode (LED). Figures 20a and
20b illustrate exemplary embodiments of the magnetic field generating device which may be used as
power supply. The magnetic field generating device 98 may be surrounded by a conductor loop 99.
The time-varying magnetic field generated by magnetic field generating device 98 may induce eddy
currents in the conductor loop 99 within proximity of the magnetic field generating device 98. The
induced current in the conductor loop 99 may be used for providing energy to another powered part
of the treatment device, particularly in the applicator, or another treatment device, such as at least
one optical waves generating device. Figure 20a illustrates an exemplary embodiment of magnetic
field generating device 98 surrounded by a conductor loop 99. The conductor loop 99 may be
connected to a plurality of optical waves generating devices 100. Figure 20b illustrates another
exemplary embodiment of the magnetic field generating device 98 surrounded by the conductor loop
99. The conductor loop 99 may provide the energy to the optical waves generating device 100. The
optical waves generating device may be distanced from the conductor loop and may be external to
the applicator including the magnetic field generating device 98 and the conductor loop 99.

[0410] Alternatively, the combined method using the magnetic field for and any of auxiliary

treatment methods may be applied to the patient by one applicator, e.g. the magnetic field generating
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device and different energy source (cooling, mechanical, optical and/or RF waves) may be in one
applicator. The magnetic field may be generated by a treatment device separate from another
treatment device which provides the auxiliary treatment method, e.g. cooling, optical waves, RF
waves or mechanical waves. The first applicator may include the magnetic field generating device
and second applicator including the auxiliary treatment may be attached to the first applicator or vice
versa. Alternatively, the first applicator including the magnetic field generating device and the
second applicator including the auxiliary treatment may be attached to the common mechanical
holder such as platform.

[0411] Biocompatibility issues or hot spot generation may be overcome by transmitting
electromagnetic energy into the target biological structure without physical contact with the patient.
Contactless application of magnetic and/or optical treatment may provide sufficient passive cooling
of the biological structure by circulating air.

[0412] In some indications, it may be advantageous to treat deeper adipose tissue by
magnetic field simultaneously with the treatment of more superficial layers of the skin by optical
waves.

[0413] An air gap or bolus with high air permeability may be placed between the skin and the
applicator. The bolus may be preferably transparent to the optical waves. This arrangement may use
the human thermoregulatory system for cooling and may avoid the need of artificial cooling of the
skin. Optionally, the skin may be cooled via a stream of chilled or ambient temperature air. The
human thermoregulatory system may enable perspiration and other body fluids to evaporate and may
cool the surrounding skin. Sweat accumulation and/or hot spot creation may be avoided. Use of
cooling fluids or gels may not be necessary but may be optionally used. Cost of the treatment may be
reduced and patient comfort may be improved. The applicator may be in direct or indirect contact
with patient’s skin. A bolus may be used for providing indirect contact of the applicator with the
target biological structure. A bolus may be filled with a material, preferably a fluid, influencing the
propagation of the electromagnetic waves and/or homogenizing the temperature distribution of the
patient’s skin. Alternatively, the bolus may deliver the electromagnetic waves to the target biological
structure, e.g. a waveguide.

[0414] Cooling may be provided by positioning an air moving device proximate to the skin.
The air moving device may be attached to or implemented into the applicator. Air moving device

may be any kind of fan, ventilator or blower. The blower may include an air tube connected to air
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source for moving air through the air tube to the patient’s skin. The air source may alternatively be
cooled to provide cooled air. Alternatively, air suction may be also used as an active cooling method.
[0415] Alternatively, the treatment may be provided by moving at least one applicator. The
movement of the applicator may be manual or automatic. The automatic movement may be random
or the movement may follow a predetermined pattern, e.g. an array, a matrix or predefined trajectory
designed for the selected treated part of the body. The predefined movement may be adjusted
following the patient’s needs. The movement of the applicator may be provided by an arm, which
may be preferably articulated.

[0416] Constant movement of the applicator over a larger area may not be needed. The
applicator may remain in a stationary position relative to the patient for several seconds or longer,
e.g. for at least 10, 30, 60, 120 or 240 seconds, or longer. The at least one applicator may be of such
dimension which may allow to the treated biological structure to be within physiological conditions,
e.g. the biological structure may not be overheated over critical temperature causing irreversible
changes in the biological structure.

[0417] One or more applicators may move in the vicinity of the patient’s body. The
movement may be provided in various speed and/or acceleration. The applicator may be moved in at
least one direction, e.g. longitudinal, vertical, transversal or different axis and/or by rotational
movement around any direction. Plurality of applicators may move in synchronized, randomized
and/or independent manner. At least one applicator of the plurality of applicator may be static.
[0418] The homogeneity of treatment may be provided by the movement of the applicator. In
one exemplary embodiment the applicator may move over and/or in different angle to the patient by
rotational movement. In another exemplary embodiment the applicator may move in the vicinity of
patient’s skin. In still another exemplary embodiment the applicator may move to focus the
treatment.

[0419] The applicator may include at least one sensor for detecting the temperature of the
skin. The sensor may be preferably contactless. Alternatively, the sensor may measure the
temperature in contact manner. Alternatively, the skin impedance may be determined as well.
[0420] The sensor may be connected with at least hardware panel for controlling the optical
treatment to adjust the power flux density applied to the biological structure to maintain the
temperature of the target biological structure within treatment range. The temperature sensor also

prevents the patient from any thermic damage.
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[0421] Referring now to Figure 21, in one embodiment the device includes base 101,
handheld applicator 114 and/or a scanning unit 102. Handheld applicator 114 may be used for
delivery of the optical waves from the base 101 to the scanning device 102. Base 101 may include
central control unit 104, user interface 105, optical waves generating device 106 and/or calibration
unit 107.
[0422] The central control unit 104 may change the treatment parameters and/or control other
parts of the device coupled to it. The method of operation may include the central control unit 104
communicating with user interface 105, optical waves generating device 106, power supply 102
and/or calibration unit 107. The central control unit 104 may also communicate with a scanning
power supply 108, scanning optics 111, scanning control unit 109, movement assembly 110 and/or
transmission element 112 located in the scanning unit 102. The scanning unit 102 may further
include a magnetic field generating device. The magnetic field generating device may communicate
with the base 101.
[0423] Optical waves generating device 106 may comprise for example, a light emitting
diode, a laser emitting diode, a flashlamp, a tungsten lamp, an incandescent lamp, a mercury arc or
any other light or optical waves generating device known in the art. Optical waves generating device
106 may generate coherent, incoherent, depolarized and/or polarized optical waves. Coherent
monochromatic optical waves may include any type of laser, for example, a chemical laser, a dye
laser, a free-electron laser, a gas dynamic laser, a gas laser (for example an argon laser or carbon
dioxide laser), an ion laser, a metal-vapor laser (for example a gold vapor laser and/or a copper
vapor laser), a quantum well laser, a diode laser ( for example comprising GaAs, AlGaSbAs,
InGaAsP/InPm InGaAs) and/or a solid state laser ( for example a ruby laser, a Nd:YAG laser, a
NdCr:YAG laser, an Er:YAG laser, a Nd:YLF laser, a Nd:YVO4 laser, a Nd:YCOB laser, a
Nd:Glass laser, a Ti:sapphire laser, a Tm:YAG laser, a Ho: YAG laser or an Er,Cr:YSGG laser).
Methods of operation may include optical waves generating device 106 communicating with user
interface 105, calibration unit 107 and/or central control unit 104. Optical waves generating device
106 may also communicate with scanning optics 111, typically by providing the generated optical
waves (for example light).
[0424] In an alternative embodiment the scanning unit may enable detachable

communication with handheld applicator applying magnetic field.
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[0425] The magnetic field generating device and the optical waves generating device may
move simultaneously. The simultaneous operation of the magnetic field generating device and the
optical waves generating device may generate a common energy spot, i.e. an optical spot and a
magnetic spot.
[0426] User interface 105 may include an LCD panel or other suitable electronic display.
User interface 105 may be located on the base 101, handheld applicator 114 and/or scanning unit
102. User interface 105 may communicate with optical waves generating device 106, central control
unit 104 and/or calibration unit 107. User interface 105 may also communicate with scanning optics
111 and scanning power supply 108 located in the scanning unit 102.
[0427] Calibration unit 107 may be controlled by central control unit 104. Calibration unit
107 may check stability of the output and/or wavelength of the optical waves generating device 106.
In case of instability, calibration unit 107 may provide one or more human perceptible signals to the
operator. The calibration unit 107 may also provide information to the central control unit 106 which
may adjust or correct one or more parameters of the optical waves generating device 106.
Calibration unit 107 may check input or output parameters of the optical waves in the scanning
optics 111, located in the scanning unit 102. Methods of operation may include the calibration unit
107 communicating with user interface 105 and/or central calibration unit 104.
[0428] Calibration unit 107, optical waves generating device 106 and/or user interface 105
may be positioned in or on base 101, handheld applicator 114 or scanning unit 102.
[0429] Embodiments of devices of the present invention may include one or more scanning
units 102 which may include scanning power supply 108, scanning control unit 109, movement
assembly 110, scanning optics 111, sensor 113 and/or transmission element 112. In some
embodiment, scanning unit 102 may provide movement of the optical spot by changing one or more
characteristics of the optical beam, including but not limited to the direction or intensity of optical
beam. A method of treatment may include control of the scanning unit 102 through central control
unit 104 by the user interface 105. The scanning unit 102 may in some embodiments be positioned
on an adjustable arm. The scanning unit may be tilted to any angle with respect to the tissue. During
some embodiments of treatments using the system of the present invention, the scanning unit may
remain in a set position and the optical spot may be moved by the optics inside the scanning unit. In
some embodiments, the scanning unit may move continuously or discontinuously over the body and

provide treatment by one or more treatment patterns.
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[0430] The scanning power supply 108 may provide electrical power to components of the
present invention, including but not limited to scanning optics 111, scanning control unit 109,
movement assembly 110 and/or transmission element 112. The scanning power supply 108 may be
coupled to power supply 103. Alternatively, electrical power may be supplied from the power supply
103 directly to some or all mentioned parts by the scanning power supply 108.

[0431] The scanning optics 111 may include one or more collimators, optical waves
deflecting elements (e.g. deflecting mirrors), focusing/defocusing elements (e.g. lenses) and/or filters
to eliminate certain wavelengths of the optical waves. The scanning optics 111 may be controlled
according to operator’s needs through user interface 10S. The scanning optics 111 may be controlled
by central control unit 104 and/or scanning control unit 109. Both central control unit 104 and
scanning control unit 109 may control one or more parameters of the scanning optics, particularly of
one or more deflecting elements. Parameters controlled may comprise the speed of movement of one
deflecting element, which may be in the range of 0.01 mm/s to 500 mm/s, more preferably in the
range of 0.05 mm/s to 200 mm/s, most preferably in the range of 0.1 mm/s to 150 mm/s.

[0432] Scanning control unit 109 may control one or more treatment parameters. The
scanning control unit 109 may communicate with central control unit 104, scanning power supply
108, movement assembly 110 and/or scanning optics 111. The scanning control unit 109 may be
controlled through central control unit 104 according to the operator’s needs selected on the user
interface 105, or the scanning unit 102 may include another user interface. In one embodiment, one
or more functions of the scanning control unit 109 may be assumed and/or overridden by central
control unit 104.

[0433] Movement assembly 110 may cause movement of one or more optical spots on
treated tissue. The movement assembly 110 may communicate with scanning optics 111 and cause
movement of one or more optical waves deflecting elements, which may be parts of the scanning
optics 111. The movement assembly 110 may be controlled by central control unit 104 and/or
scanning control unit 109. The movement assembly 110 may also communicate with transmission
element 112. The movement assembly 110 may comprise one or more motors and/or actuators. The
movement assembly 110 may provide angular and/or linear movement to the optical waves
deflecting elements of the scanning optics 111. In some embodiment, the movement assembly 110

may provide movement to the transmission element 112.
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[0434] The optical waves may leave the scanning unit 102 through the transmission element
112. Transmission element 112 may be one or more elements made from translucent material e.g.
from glass or crystal with specific optical properties, liquid solution including specific active
substance modifying optic parameters and/or soft tissue reaction to the delivered optical waves such
as diamond, sapphire or transparent plastic. Transmission element may be connected to the
movement assembly 110, which may control focusing, defocusing, vertical or curvilinear movement
or tilting of the transmission element 112. Vertical movement of the transmission element 112 may
be used for change of optical spot size. Horizontal movement of the transmission element 112
provided by movement assembly 110 may be used for change of optical beam delivered to tissue.
When the transmission element includes more elements made from translucent material, horizontal
movement may be represented by movement of separate element into the pathway to provide
different characteristic to the optical waves provided to tissue (e.g. focus, power output).
Alternatively, a wave guide may be used, e.g. a light guide. Disclosed configuration may be used for
application of more than one optical beam to the tissue. Another configuration may include scanning
unit including more than one transmission elements 112 covered by coverings controlled by
movement assembly 110.
[0435] The scanning unit 102 and/or handheld applicator 114 may include one or more
sensors 113, e.g. ultrasound sensor, gyroscope, Hall sensor, thermographic camera and/or IR
temperature sensor.
[0436] Figure 22a shows handheld applicator 114 containing body 206, optical waveguide
201, sensor 202 and/or translucent element 204. Flexible optical waveguide 205 may connect the
handheld applicator 114 with the case 101. Optical waveguide 201 may be encased by the body 206
and may provide optical path where the optical path leaves the handheld applicator through the
translucent element 204. Translucent element 204 may be similar to transmission element 112 of the
scanning unit 102.
[0437] Figure 22b shows handheld applicator 114 coupled to zooming assembly including
lens 210, focusing mechanism 209, spacer 208 and emitters 203. The handheld applicator 114 may
provide change of optical spot size according to movement of the lens 210. Lens 210 may be moved
by focusing mechanism 209, which may be screwing mechanism. The zooming assembly may

include spacer 208, which may have length (i.e. from the tissue to the lowest lens position marked as

Attorney Docket No. 4387.0050007

LUMENIS EX1003
Page 82



-81 -

211) in range of 0.05 cm to 50 cm, more preferably in the range of 0.1 cm to 35 cm, most preferably
in the range of 0.15 to 10 cm.

[0438] The handheld applicator may include sensors 202 gathering information from
surroundings and/or emitters 203. Emitters 203 (e.g. magnet), located on scanning unit 102, may
provide information to sensor 202 (e.g. Hall sensor). Based on the emitted and recognized
information, the central control unit may identify particular types of handheld applicator of scanning
unit. The recognition may by alternatively provided by RFID, data communication and other known
methods. The central control unit may enable treatment parameters according to recognized
handheld applicator and scanning unit. Also, the central control unit 104 may limit treatment
parameters according to recognized zooming assembly and/or scanning unit 102. Sensors 202
together with emitter 203 may also ensure correct attachment of the handheld applicator 114 with
scanning unit 102 and/or zooming assembly. Method of operation may therefore include any human
perceptible signal and/or cease of treatment (represented e.g. by shutting of the optical waves
generating device) when the attachment is not correct.

[0439] Handheld applicator 114 may be connected to the scanning unit 102 via attaching
mechanism. Figure 23a shows separated handheld applicator 114 from scanning unit 102. Handheld
applicator 114 includes optical waveguide 201 guiding the optical waves (represented by arrow 212)
encased in the handheld applicator’s body 202. Furthermore, it contains at least one pin 301. In
shown exemplary embodiment, the handheld applicator includes two pins 301. Shown part of the
scanning unit 102 includes recesses 302 ready for insertion of pins 301, connector 303, sealing
element 304, at least one movement elements 305 (e.g. spring), scanning optical waveguide 306 and
scanning optics 111. Movement element 305 (e.g. spring) may be placed in dust-proof cylinder.
[0440] Figure 23b shows connection of the handheld applicator 114 to the scanning unit 102
by connector 303. The sealing element 304 may be moved inside the scanning unit 102 adjacent
and/or to direct contact with scanning optical waveguide 306. As a result, the sealing element 304 is
the part of the newly created optical wave path including optical waveguide 201, translucent element
204, sealing element 304 and scanning optical waveguide 306. The optical waves 205 may be
transmitted through the newly created wave path of the scanning optics. The movement of the
sealing element is provided by moving element 305 (shown as compressed springs). Alternatively,

the movement elements 305 may move the sealing element 304 aside from the optical waveguide.
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[0441] The handheld applicator is secured in the inserted position by the insertion of the pins
301 to the recesses 302 creating locked pins 307. In exemplary embodiment, handheld applicator
114 may be rotated during the insertion into the scanning unit 102 until the pins 301 meet the
recesses 302. During the release, rotating of the handheld applicator on the opposing side may
loosen the locked pins 307 and the movement elements 305 may provide assisted release of the
handheld applicator 114 from the scanning unit 102. Alternatively, the handheld applicator 114 may
be secured to scanning unit 102 by mechanism using magnetic forces, electromagnet, friction,
latching or other know ways.

[0442] The sealing element 304 may be e.g. glass, diamond, sapphire or plastic tightly
positioned in the connector 303 in the dust-proof cylinder. It may provide dust-proof barrier to the
scanning unit 102. Because it may not be removed during the connection between the handheld
applicator 114 and scanning unit 102, it may prevent transfer of any contamination and/or dust into
the scanning unit 102.

[0443] The device and method may provide correct distance control. Correct distance control
may ensure the predetermined distance between the treated tissue and scanning unit 102 and/or
handheld applicator 114. In an exemplary embodiment the distance may be measured by sound
reflection e.g. by ultrasound transmitter and detector placed on and scanning unit 102 and/or
handheld applicator 114. Measured distance may be provided to the central control unit 104 which
may change one or more treatment parameters according to measured distance. Ultrasound detector
may also measure temperature of the treated tissue and the central control unit 104 may change one
or more treatment parameters according to the measured temperature.

[0444] Temperature of the treated tissue may be measured by thermographic camera and/or
IR temperature sensor. Measured temperature may be communicated to the central control unit 104,
which may then change one or more treatment parameters according to measured temperature of the
treated tissue. Sensor measuring temperature may measure temperature as difference between the
beginning of the treatment and the current time of the treatment. The sensor may also cooperate with
calibration unit 107 and provide values of real temperature of the treated tissue.

[0445] The magnetic treatment and treatment by optical waves may include but is not limited
to skin (including epidermis, dermis, hypodermis and/or basement membrane), subcutaneous and/or
visceral adipose tissue, blood vessels, gingiva, tooth enamel, dentin, connective tissue, hair follicles,

hair papillae, pigmented lesion, muscle, cartilage, tendons, ligaments and/or sebaceous glands.
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Effects of treatments according to present invention include but are not limited to topical stimulation
of the biological tissue, healing, increased metabolism, analgesic reaction, bactericide, temporary
increase of blood circulation muscle relaxation, fat elimination, thermal damage (e.g. ablation or
coagulation), necrosis, apoptosis, pigment damage, collagen damage, neocollagenesis, elastin
damage, neoelastogenesis or damage of connective tissue.

[0446] Ablative laser skin resurfacing may cause thermal damage to the epidermis and/or
dermis. On the other hand, non-ablative laser skin resurfacing may avoid thermal damage in the
epidermis.

[0447] In one exemplary application the combined treatment may be used for treatment
including but not limited to Achilles tendonitis, ankle distortion, anterior tibial syndrome, arthritis of
the hand, arthrosis, bursitits, carpal tunnel syndrome, cervical pain, dorsalgia, epicondylitis, facial
nerve paralysis, herpes labialis, hip joint arthrosis, impingement syndrome/frozen shoulder, knee
arthrosis, knee distortion, lumbosacral pain, muscle relaxation, nerve repair, onychomycosis,
Osgood-Schlatter syndrome, pain relief, painful shoulders, patellar tendinopathy, plantar
fasciitis/heel spur, tarsal tunnel syndrome, tendinopathy and/or tendovaginitis. Other applications
may include treatment of open wound.

[0448] Further applications of the combined treatment may be used for aesthetic and
cosmetic methods e.g. reducing the volume and/or number of adipose cells, sagging skin reduction,
hyperhidrosis, cellulite treatment, elastin remodeling, elimination of stratum corneum, collagen
remodeling, acne treatment, skin rejuvenation, body contouring, skin tightening, wrinkle removal,
stretch mark removal, tattoo removal, treatment of rhinitis or circumferential reduction.
Embodiments of the present invention may be also used to treat vulvar laxity and/or hemorrhoids.
Some embodiments are also capable of at least partial removal of rosacea, dermatitis, eczema, café
au lait spots, aphthous stomatitis, halitosis, birthmarks, port-wine stains, pigment stains, skin tumors,
scar treatment and/or scar elimination, calcium deposits, herpes simplex, ulcers or other skin
diseases classified by the WHO. Some embodiment of the present invention may also be used for
general surgery, dentistry, stomatology or body modification e.g. scarification.

[0449] Treated parts of a human body may in some embodiments include, but are not limited
to, the face, neck, nose, mouth, arm, hand, torso, back, love handle, abdomen, limb, leg, head,

buttock, foot and/or thigh.
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[0450] The commonly targeted skin chromophores are hemoglobin, melanin, carbon or tattoo
ink. Alternatively, water may absorb the optical waves. Each chromophore has unique absorption
spectrum. The wavelength of the optical wave should match one of the absorption peaks of the
targeted chromophore. The lasers or laser diodes work usually in pulse regime in these applications.
The optical energy absorbed by the chromophore is converted to thermal energy thereby destroying
the targeted cells. Selection of the best adapted wavelength, power and pulse duration allows
achieving optimal effect on targeted biological structure with minimal effect on surrounding tissue.
[0451] The application of optical treatment may be improved by application of exogenous
chromophores to the target biological structure. The exogenous chromophores may be applied in
form of topical lotion, or may be delivered to the target biological structure by micro-invasive or
invasive way such as injected.

[0452] According to the parameters of the optical waves used, different layers of the skin and
different biological structures may be selectively treated. Various wavelengths, powers, pulse
durations and repetition rates of electromagnetic radiation are applicable to provide the advantage of
vast variability of penetration and absorption parameters. The operator may also adjust the optimum
treatment time for each wavelength and the time sequences of treatments by different wavelengths,
while some of them may overlap in time. In this way, a tailor-made solution for each patient and
each indication is available. The treatment may be highly selective to reduce or avoid damage of the
surrounding tissues.

[0453] Combinations of a plurality of optical waves generating devices allow performing the
treatment of plurality of target biological structures at the same time and/or treating the same target
tissue simultaneously by different means, which optimizes the doses of radiation applied. This
diversification may also eliminate the risk of overheating, as the optical treatment with parameters
leading to no or negligible thermic effect may be used. As a result, the risk of heat damage may be
considerably reduced.

[0454] If the patient has more imperfections to be treated situated in the same body areas, it
is also possible to treat them simultaneously by different types of electromagnetic waves. Each of the
electromagnetic waves may be adjusted to optimum parameters for the target biological structure
imperfection treatment. Thus the time of patient and of the operator is reduced, reducing the

treatment cost.
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[0455] The optical waves thermal effect may lead to temperature increase in the dermal and
the sub dermal tissues also affects the triple-helix structure of collagen fibers contained in such
tissues. This may result in remodeling and rejuvenation of collagen, increase of skin density and
dermal thickening based on neocollagenesis. Skin tightening may also be achieved. In one aspect,
the present methods selectively treat deep human tissue containing low volume of water, such as
adipose tissue. Optical energy is provided to the skin by optical waves generating device.
Remodeling and reducing the volume and/or number of adipocytes or skin tightening in the targeted
areas may change the overall appearance of the body. Therefore, it may be used for body contouring,
body shaping and cellulite treatment.

[0456] Optical energy may be provided to the skin by at least one optical waves generating
device in pulse or continuous mode. Optical energy is provided through the skin to the underlying
dermal and/or subdermal tissue, without contacting the skin. The radiant energy may be converted
inside the target tissue to heat. The radiant energy enables treating of the adipose tissue and/or
collagen tissue, accelerating apoptosis and/or cell lysis (e.g. adipose cell), based on amount of
energy transmitted to target biological structure. At the same time the triple helix structure of
collagen fibers may result in remodeling and/or rejuvenation of collagen, increase of skin density
and dermal thickening based on neocollagenesis. In an alternative embodiment the radiant energy
enables treating of target tissue resulting e.g. in neocollagenesis without adipose tissue reduction.
Target tissue may be remodeled and/or reduced and body contouring and/or skin tightening effect
may occur.

[0457] Cooling may also be used to modify and to optimally adjust the depth of optical
radiation penetration. Light penetration may be enhanced if cooling is used before phototherapy. The
effects of heating in terms of light penetration are the opposite.

[0458] In one aspect of the invention, cells may produce heat shock proteins in response to
rapid changes of thermic conditions by applied alternation of cooling and treating by optical waves.
It has been shown that heat shock proteins stimulate reparation processes in the cells. The principles
of cryolipolysis are also involved because adipocytes are more susceptible to cooling than other skin
cells. By alternating the steps of cooling and treating, the apoptosis and/or cell lysis (e.g. of adipose
cells) may be considerably improved.

[0459] Optical treatment may treat the same or different skin layers as the magnetic

treatment. As mentioned above, optical treatment may also be used for multiple rejuvenation and
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appearance enhancing applications. Another important indication is drug-free and addiction-free
pain relief in many conditions.

[0460] Non-limiting examples of optical therapies that may be preferably used in
combination with the treatment by magnetic field according to the present invention are: low level
light therapy (LLLT), photodynamic therapy (PDT), high power laser therapy (HPLT) or intense
pulsed light (IPL). However, the scope of the invention is not limited only to these particular optical
irradiation methods. Other electromagnetic waves may be used, e.g. a radiofrequency treatment.
[0461] Low-level light therapy may be one of the methods of non-invasive rejuvenation with
no or a very small thermal effect. LLLT may be effective throughout the visible, infrared and near
ultraviolet spectrum ranges. The term low level may refer the fact that the levels of energy or power
densities may be low compared to other forms of light treatment such as by lasers, which may be
applicable for cutting, thermal coagulation or thermal damage, such as ablation. Treatment energies
in LLLT may be limited to 0.1 - 20 or a few J/cm” and/or by a power of 1 mW to 500 mW per
optical waves generating device. The depth of penetration of the low level light radiation may
depend on parameters of the optical waves generating device such as wavelength, operating mode,
which may be pulse or continuous, the power output, the probe design and the treatment technique.
The depth of penetration where the light still may have therapeutic effects should match the depth of
the desired zone to be treated. The penetration depth may be lower than in HPTL, up to several tens
of mm approximately. Due to the low levels of absorbed energy, the treated and surrounding
biological structures may not be heated and may not be damaged. Although many wavelengths may
be used, it may be advantageous to use at least one beam in the visible spectrum so that the area of
application on the patient’s body may be easily determined by the operator.

[0462] LLLT may use either coherent optical waves generating devices such as lasers or laser
diodes or non-coherent light sources including incandescent lamps, gas filled lamps, filtered lamps
optimized for a particular wavelength, light-emitting diodes, etc. A combination of any types of
optical waves generating devices may be also used, as well as a plurality of optical waves generating
devices of the same type.

[0463] The photons emitted by the low level optical waves generating devices used in LLLT
therapy may be absorbed by endogenous mitochondrial chromophores in skin. Consequently, many
processes may be activated, e.g. electron transport, increased adenosine triphosphate (ATP)

production, enhanced blood micro-circulation, collagen production increase, dermal matrix

Attorney Docket No. 4387.0050007

LUMENIS EX1003
Page 88



-87-
remodeling etc. LLLT may thus successfully treat a multitude of conditions that may require
stimulation of healing, acute/chronic pain relief or restoration of function. It has been proved that
LLLT may have beneficial effects on wrinkles, scars including acne scars, stimulating the scalp in
hair treatment, healing of burns, skin tightening, anti-oedematous effects, regeneration after sport
etc. Inflammatory skin diseases such as psoriasis or acne may also be treated by the proposed
treatment. In pigmentation disorders such as vitiligo, LLLT may increase pigmentation by
stimulating melanocyte proliferation.

[0464] LLLT may influence also reduction of number and/or volume of adipose cells. It is
believed that the incident optical waves may produce transient pores in adipose cells, allowing lipids
to leak out into the interstitial space of adipose tissue. If the parameters are appropriate, the pores
may close upon cessation of the energy application and the cell membrane may return to contiguity.
The adipose cells may not be destroyed, but temporary opening within the cell's membrane induced
by the optical waves may provide a pathway for lipid to exit the cell and in the end also the patient’s
body. It may lead to the reduction of number and/or volume of adipose cells. This adipose cell
number and/or volume reduction may restore proper adipose cells function thereby acting as an anti-
diabetes mechanism.

[0465] It may be advantageous to combine LLLT and magnetic treatment for safe and
efficient target biological structure treatment.

[0466] While in LLLT the light may be absorbed by endogenous cellular chromophores,
PDT may be based on introduction of exogenous photosensitizers into the cells which may be then
irradiated with wavelengths of visible or near infra-red light. Photosensitizer drugs may become
activated by one or several types of optical waves. The optimal type of optical waves may depend on
the target biological structure and the absorption peak of the particular chromophore drug used. PDT
optical waves generating devices may include laser, intense pulsed light, light-emitting diodes or
many visible lights including natural sunlight, etc.

[0467] Unlike LLLT HPLT may cause thermic effects on the skin. HPLT lasers having an
output of 500 mW or greater may be used for this treatment, with energy densities greater than 10
J/em”. High power may allow extremely high penetration of the optical waves, in order of ten
centimeters or even more, ensuring that the right dose actually reaches the target biological structure
localized deep in the tissue. Laser may be precisely adjusted due to its monochromacy and

coherency. Therefore, its propagation and targeted biological structure may be finely pre-defined.
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Research shows that biological structures treated by HPLT may be irradiated to increase production
of adenosine triphosphate (ATP). Similarly to LLLT, the biological responses to increased ATP
production may include reduction of inflammation, reducing scars, increased cell metabolism,
improved vascular activity, and accelerated healing. It may improve regeneration after sport.
Significant improvements of many post-traumatic pathologies or osteoarthritis have been noted, as
well as temporary relief of stiffness and muscle spasms. It may be important to note that HPLT also
may provide the patients with drug-free and addiction-free acute and/or chronic mediation of pain,
by decreasing inflammation and/or swelling and by increasing the release of endorphins and
enkephalins. Moreover, if pulse regime is applied, the wavelength-specific photomechanical wave
generated in the tissue may stimulate free nerve endings, thus blocking pain pathways in the nervous
systems and bringing immediate pain relief.

[0468] High power lasers, laser diodes or intense pulse light sources (IPL) may be also used
for treating pigmented targets in the skin by selective photothermolysis. Such high power lasers
reaching sufficient power density to vaporize illuminated cells may be gas lasers such as CO2 or
excimer laser, solid-state lasers such as rubin, Nd:YAG or Er:YAG laser, semiconductor lasers, dye
lasers such as Rhodamin 6G laser etc.

[0469] The indications may include e.g. vascular lesions, varicose veins, acne, pigmented
lesions and mole marks or tattoos.

[0470] Similar principles may also be used for removal of excessive body hair. Light pulses
may target the hair follicle causing the hair to fall out and minimizing further growth. Alternatively,
light may be delivered to target biological structure continuously.

[0471] IPL may be used also for some other skin treatments with therapeutic or rejuvenating
effects, sharing some similarities with high power laser treatment. In both cases, optical waves may
be used to destroy the target by treating. But unlike lasers using a single wavelength of light which
may typically match only one chromophore, and only one condition, IPL may use a broad spectrum
of wavelengths. When used with filters, it may be adapted to treat various conditions. This may be
achieved when the IPL operator selects the appropriate filter that may match a specific chromophore.
Such filter may be represented by an optical material filtering e.g. 480 nm, 530 nm, 560 nm, 640 nm
or 690 nm.

[0472] The optical energy flux density of the IPL treatment may be in the range of 1 and 50
J/em?, preferably in the range of 2 to 40 J/cm”, more preferably at least 5 J/em®, or up to 100 J/em”.
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The optical waves may be applied continually or in pulses. Pulse width may be time duration that the
target is exposed to the optical waves. Pulse width may be measured in miliseconds. Pulse width
may be shorter than thermal relaxation time of the target, i.e. the pulse width may be long enough to
allow heating of the target but also short enough that the target may be able to cool so that there may
be no heat buildup in surrounding skin and tissue. The pulse width may be in the range of 1 to 300
ms, preferably in the range of 5 to 50 ms, most preferably up to 30 ms.
[0473] According to one application a combined treatment by optical waves and magnetic
field may be used for treatment of pelvic floor area disorders, e.g. gynaecologic and/or urologic
issues such as incontinence, or menorrhagia. One exemplary application may be inserting the optical
wave generating device into the body cavity, e.g. a vagina. The optical treatment may selectively
raise a temperature in the vagina to provide tightening effect. A suitable probe may be used for
inserting the optical waves generating device. The target biological structure may be tightened due to
increased temperature and/or improved collagenesis. Alternatively, the optical wave generating
device may be external to the body cavity and the optical waves may be delivered to target tissue by
optical delivery element.
[0474] An exemplary application of combined treatment by optical waves and magnetic
treatment may be application to enhancing appearance of genitalia, e.g. external female genitalia
such as labia minora, labia majora and/or clitoris. Furthermore, collagenesis may be improved in
vagina hence it may be smoother and/or firmer. Therefore, the combined treatment may enhance
physical pleasure during coitus.
[0475] Optimal wavelength of the optical waves may be in the range of 400 to 600 nm,
particularly around 500 nm. Energy density may be up to 25 J/em”, more preferably up to 10 J/em?,
most preferably in the range of 1 to 8 J/cm”. Treatment may be administered in continual or
preferably in pulsed mode.
[0476] The magnetic treatment may be targeted to the area of pelvic floor to treat pelvic floor
muscles. The repetition rate of the magnetic pulses may be in the range of 1 to 150 Hz, preferably up
to 100 Hz, more preferably in the range of 5 to 70 Hz, e.g. at least 30 Hz. Alternatively, the optical
treatment may provide biostimulation effect to promote neocollagenesis. The tightening effect may
be also promoted by at least muscle contraction. Hence the treatment of incontinence may be
provided by different energy types. The collagenesis may be improved by application of magnetic

treatment improving local metabolism by improved blood flow and/or at least muscle contraction.
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[0477] According to one application a combined treatment by optical waves and magnetic
field may be used for treating a pain. The pain relieving effect may be combined and significantly
improved due to different applied energies and different approaches of relieving the pain. The pain
relief is drug-free and may last up to several hours after the treatment. The pain relieving may be
applied for treatment of chronic and/or acute pain. Alternatively, the pain relieving effect caused by
magnetic and/or optical treatment may be used for improving acceptability of optical treatment
provided by high power density optical radiation, e.g. high power laser or IPL. The repetition rate of
magnetic pulses is at least 100 Hz, more preferably at least 140 Hz.

[0478] According to one application a combined treatment by optical waves and magnetic
field may be used for myorelaxation effect. High efficient relaxation may be caused by combined
influence optical and magnetic treatment on the biological structure. The target biological structure
may be relaxed by optical treatment, e.g. by increased temperature of the target biological structure,
and by magnetic treatment using repetition rate of the magnetic pulses of at least 100 Hz, preferably
at least 150 Hz or at least 180 Hz.

[0479] According to one application a combined treatment by optical waves and magnetic
field may be used for adipose cells reduction. The adipose cells may be heated by the optical
treatment above 37.5 °C, more preferably above 40 °C, most preferably in the range of 40 and 50 °C,
or up to 60 °C. The temperature increase may induce apoptosis and/or necrosis of the adipose cells.
The apoptosis of the adipose cells may be preferred effect due to reduced risk of inflammation
and/or panniculitis occurrence. The temperature increase may also liquefy the adipose tissue. The
magnetic treatment may contribute the optical treatment by inducing the at least muscle contraction
which may improve the local blood and/or lymph circulation and/or local metabolism. Hence the
death adipose cells may be removed faster from the human body. The apoptosis of the adipose cells
may be also contributed by the influence of the magnetic treatment to metabolism of Ca ions as was
described before. The optical waves may be in visible or in IR spectrum such as near-IR spectrum,
e.g. in the range of 600 to 2000 nm in a plurality of applicable bands e.g. in the range of 635 to 680
nm, particularly 658 nm; or in the range of 780 to 980 nm, particularly 800 nm or 940 nm; or in the
range of 1050 to 1100 nm, particularly 1060 nm due to relatively high penetration through the skin.
Alternatively, the optical waves may be in the range of 1300 to 1450 nm, particularly 1320 and 1440

nm may be applicable. Alternatively, wavelength of 2940 nm may also be used.
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[0480] The optical treatment may last up to 120 minutes, preferably in the range of 1 to 60
minutes, more preferably in the range of 20 to 40 minutes. The treatment time may be dependent on
BMI of the patient. The power flux density of the optical treatment may be up to 50 W/cm?,
preferably up to 25 W/cm?, more preferably in the range of 1 to 15 W/cm?, most preferably in the
range of 2 to 10 W/em” such as at least 5 W/cm®. In the preferred application power modulation may
be used.

[0481] The above mentioned methods may be combined and the improved treatment effect
may be induced. The treatment results may be achieved in shorted time period and may be more
significant.

[0482] According to one application a combined treatment by optical waves and magnetic
field may be used for cellulite treatment. Optical waves may penetrate the skin and increase the
temperature of adipose cells and thermally damage the adipose cells. Hence the optical treatment
may be used for reducing number and/or volume of adipose cells, remodeling treated body parts, or
improving the skin appearance. The target biological structure, e.g. adipose cells, may be exposed to
increased temperature. The temperature may be in the range of 37.5 to 60 °C, more preferably in the
range of 40 to 50 °C, most preferably in the range of 42 to 47 °C, or up 80 °C. The damaged adipose
cells may be removed by blood and/or lymphatic system to be metabolized. The heat generated in
the target biological structure may induce a production of growth factors and/or fibroblasts which
may improve collagen neogenesis and/or new vein formation to support the newly generated
collagen formations.

[0483] The adipose cells may be influenced by apoptosis and/or necrosis. Alternatively, the
adipose cells may be liquefied. The adipose cells metabolism may be contributed by the at least
muscle contraction. Furthermore, the application of optical treatment may heat the fibrous septae of
the cellulite. The heated septae may be straightened by the at least muscle contraction caused by the
magnetic treatment. Further the at least muscle contraction may remove the water from the cellulite
tissue to reduce the cellulite. Therefore, more significant results may be achieved in shorter time
periods. The above mentioned methods may be combined hence the enhanced effect may be
induced. Hence the results may be achieved in shorted time period and may be more significant.
[0484] Optimal wavelength should include low absorption within the skin, i.e. low
absorption of water and/or melanin, and high absorption within the adipose cells. The optical waves

may be in visible or in IR spectrum such as near-IR spectrum, e.g. in the range of 600 to 1500 nm in

Attorney Docket No. 4387.0050007

LUMENIS EX1003
Page 93



92 .
a plurality of applicable bands e.g. in the range of 635 to 680 nm, particularly 658 nm; or in the
range of 780 to 980 nm, particularly 800 nm or 940 nm; or in the range of 1050 to 1100 nm,
particularly 1060 nm due to relatively high penetration through the skin. Alternatively, the optical
waves may be in the range of 1300 to 1450 nm, particularly 1320 and 1440 nm may be applicable.
[0485] The optical treatment may last up to 120 minutes, preferably in the range of 1 to 60
minutes, more preferably in the range of 20 to 40 minutes. The treatment time may be dependent on
BMI of the patient. The power flux density of the optical treatment may be up to 50 W/cm?,
preferably up to 25 W/cm?, more preferably in the range of 1 to 15 W/cm?, most preferably in the
range of 2 to 10 W/em” such as at least 5 W/cm®. In the preferred application power modulation may
be used.

[0486] Optionally, an active cooling may be included. However, in many cases, auto
thermoregulation by sweating may be sufficient. The active cooling may be administered in
continual mode or in pulsed mode to maintain the skin temperature within physiologic temperature,
i.e. around or below 37 °C.

[0487] According to one application a combined treatment by optical waves and magnetic
field may be used for body shaping and/or improving muscle tonus. According to one application,
the muscle may be treated by the optical treatment to increase the temperature of the muscle.
Afterwards the heated muscle may be treated by magnetic treatment. The magnetic treatment may
achieve more significant results due to increased temperature of the muscle. The muscle may be
toned and/or strengthened more effectively. The toned and/or strengthened muscle may induce body
shaping effect to enhance visual appearance of the treated body part. Moreover, the results may be
achieved without hours spent by exercising of the muscle which may achieve unpredictable results
within different body parts. The effectiveness of the magnetic treatment may be enhanced by
preheating of the muscle by optical treatment. Magnetic treatment may be provided at repetition rate
of at least 0.1 Hz, more preferably at least 5 Hz, even more preferably at least 20 Hz, most
preferably at least 50 Hz, or up to 700 Hz. The magnetic treatment may be preferably modulated.
[0488] The above mentioned methods may be combined and the improved treatment effect
may be induced. The treatment results may be achieved in shorted time period and may be more
significant.

[0489] According to one application a combined treatment by optical waves and magnetic

field may be used for focused treating of specific muscle structures, e.g. buttock. The demand for
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enhancing visual appearance of the buttock has rapidly increased during last few years. The
combined treatment may enhance the visual appearance of the buttock by thermal effect caused by
optical treatment and/or by muscle exercising effect by focus magnetic treatment. The magnetic
treatment may be selectively focus to enhancing the visual appearance of the buttock by shredding
and/or toning of the buttock muscles such as gluteus maximus, medius and/or minimus.

[0490] Alternatively, the combined focused treatment may be used for causing breast lifting
effect by preheating effect of the Cooper’s ligament and following magnetic treatment with
increased effectiveness. The treatment may lift the breasts up.

[0491] The above mentioned methods may be combined and the improved treatment effect
may be induced. The treatment results may be achieved in shorted time period and may be more
significant.

[0492] According to one application a combined treatment by optical waves and magnetic
field may be used for skin rejuvenation. The optical treatment may be applied to cause micro-
damages within the skin to promote the increase production and/or regeneration of collagen fibers. It
may induce the enhanced visual appearance of the skin which may look well-toned, smoother and/or
firmer. The optical treatment may be contributed by magnetic treatment causing at least muscle
contraction which may induce the increase local metabolism and/or blood circulation. Hence the
sufficiency of nutrients may be delivered to the target biological structure to promote its regeneration
and/or production process.

[0493] Optical waves providing biostimulation effect may be of wavelength in the range of
about 400 nm to 1200 nm, more preferably in the range from 440 to 1100 nm most preferably in the
range from 450 to 1000 nm. Optical waves providing biostimulation effect may be coherent, non-
coherent, monochromatic and/or polychromatic.

[0494] The above mentioned methods may be combined hence the enhanced effect may be
induced. Hence the results may be achieved in shorted time period and may be more significant.
[0495] According to one application a combined treatment by optical waves and magnetic
field may be used for treating the scars and/or stretchmarks. The optical treatment may enhance the
visual appearance of scars and/or stretchmarks by providing improved the growth of collagen and/or
elastin fibers to provide the skin younger, firmer and/or smoother appearance. The optical treatment
may induce micro-damages to collagen and/or elastin fibers to promote their regeneration and/or

production. The optical treatment may be contributed by magnetic treatment causing at least muscle
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contraction which may induce the increase local metabolism and/or blood circulation. Hence the
sufficiency of nutrients may be delivered to the target biological structure to promote its regeneration
and/or production process. Furthermore, the at least muscle contraction may straighten the newly
produced collagen and/or elastin fibers by massaging effect.

[0496] The parameters of optical treatment may be similar as used for wrinkle treatment.
[0497] The above mentioned methods may be combined and the improved treatment effect
may be induced. The treatment results may be achieved in shorted time period and may be more
significant.

[0498] According to one application a combined treatment by optical waves and magnetic
field may be used for treating the wrinkles. The optical treatment may remove the wrinkles by
resurfacing of the skin. Different wavelength may promote the growth of collagen and/or elastin
fibers to provide the skin younger, firmer and/or smoother appearance. The optical treatment may be
contributed by magnetic treatment causing at least muscle contraction which may induce the
increase local metabolism and/or blood circulation. Hence the sufficiency of nutrients may be
delivered to the target biological structure to promote its regeneration and/or production process.
[0499] According to one application a combined treatment by optical waves and magnetic
field may be used for lip visual appearance enhancing effect. The optical treatment may improve the
growth of collagen and/or elastin fibers to provide younger, fuller, firmer and/or smoother
appearance. The optical treatment may be contributed by magnetic treatment causing at least muscle
contraction which may induce the increase local metabolism and/or blood circulation. Hence the
sufficiency of nutrients may be delivered to the target biological structure to promote its regeneration
and/or production process.

[0500] The above mentioned methods may be combined and the improved treatment effect
may be induced. The treatment results may be achieved in shorted time period and may be more
significant.

[0501] All the above mentioned methods may be used in various time sequences of optical
and/or magnetic treatment. The major time sequences are described below.

[0502] Alternatively, the application of optical waves may provide disinfection effect. Such
application may include application of UV light, e.g. UV-B and/or UV-C light. The wavelength of
the optical waves may be in the range of 200 to 300 nm, most preferably in the range of 250 to 270

nm. The optical radiation may destroy the DNA of microorganisms such as bacteria, or virus. The
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nucleic acid in DNA may form a covalent bond (such as thymine dimer) preventing unzipping
process during reproduction cycle. Hence the replication ability of the microorganism is disabled and
the microorganism may die and the infection may be treated. The power density may be up to 300
mW/cm®, preferably up to 200 mW/cm®, or in the range of 1 to 50 mW/cm”, more preferably in the
range of 5 to 25 mW/cm”. In one exemplary application the UV light may be in external flow-
chamber to provide disinfected air to the treated area.

[0503] Similar application of optical waves may be used for cleaning the skin of the patient.
[0504] Another application of optical treatment may be treatment of fungal infections of nails
and/or skin. Non-limiting examples of these infections may be athlete’s foot, jock itch, ringworm or
yeast infection. The skin and/or the nail suffering from these infections may change a color, get
thicker or it may hurt. The infection may be treated by optical radiation. Additionally, a pain may be
relieved by the optical treatment.

[0505] The method of treatment may include treatment of one or more treatment areas by one
or more treatment patterns. Treatment of the treatment area by one or more treatment areas may be
repeated more than one time. Treatment area may be defined as an area where the optical spot is
moved during treatment session, together with surroundings of this area. Treatment pattern may be
defined as shape of resulting surface trajectory of the optical spot on the treatment area during one
treatment cycle. The method of treatment during may include following steps:

[0506] Method of treatment may include following steps: choosing of body part to be treated,
mapping of the tissue problem by the sensor; proposing and modification of shape and dimensions of
one or more treatment area; selection of shape and dimension of one or more treatment patterns;
setting of threshold values of treatment parameters; setting of threshold ranges; choosing of
treatment mode; optical waves transfer to the tissue; measuring of treatment parameters and/or

specifications of the tissue problems (e.g. color, shape and/or depth); response to measurement.

[0507] Order of the steps may be changed. One or more steps may be omitted and/or
multiplied.
[0508] Body part to be treated may be chosen by patient, operator and/or device. Patient

and/or operator may choose the body part because of esthetic or medical reason. Device may choose
the body part according to information from one or more sensors. For example, the ultrasound sensor
may provide information about thickness of adipose tissue and/or camera may provide information

about presence of esthetic problems (e.g. cellulite).
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[0509] Mapping of the tissue problem may be provided by camera and/or ultrasound sensor.
In case of camera, tissue problem may be recognized by comparing the colors in the treatment area
with the color of reference tissue area. In case of ultrasound sensor, tissue problem may be
recognized by comparing the parameters (e.g. amplitude, frequency, period and/or reflection angle)
of reflected mechanical wave of treatment area with the parameters of reflected wave of reference
tissue area. Reference tissue area may be untreated tissue area chosen by the operator and/or device.
Color and/or parameters of reflected mechanical wave may be measured before and/or after the
mapping. The color and/or parameters of the reference tissue may be measured during the mapping
by the same sensor and/or different sensor.

[0510] Shape and dimension of the treatment area may be selected separately. Shapes may be
selected from predefined set of shapes or the shape may be created by the operator and/or device.
Additionally, shape may be proposed by device according to chosen body part. Shape of treatment
pattern may be created according to the picture of the tissue problem captured by camera. After the
selection, shape may be further modified by operator and/or patient by dividing the shape into
plurality of segments (e.g. smaller surface parts and/or borderlines) and their movement to another
shape. The creation of new shape, change of one or more dimensions, division of created shapes
and/or movement of segments may be executed using the user interface 106. Dimensions of the
treatment area may be in the range of 1x1 cm to 180x180 cm and may have area from 1 cm” to 32
400 cm?, 15 000 cm®, 10 000 cm” or 2500 cm?. Dimensions of the treatment pattern may be in the
range of 0.01 cm? to 5000 cm® or 0.1 em” to 2000 em” or 1 ¢cm? to 500 ecm”.

[0511] Examples of treatment patterns on the tissue surface shown on Figure 24 are linear
vertical 401, linear horizontal 402, linear diagonal 403, circular 404, rectangular 405, spiral 406,
zigzag 407, tooth-like shape 408 and/or S-shape 409. Treatment pattern may be delivered in defined
points and/or intervals, as shown on objects 410 and 411. Alternatively, the treatment patterns may
be created by optical inside the tissue.

[0512] Figure 25a shows treatment area 501 with treatment pattern S02. Treatment pattern
502 is shown to be large surface pattern, which may be allowed by absence of any substantial
unevenness. Figure 25b shows treatment area 501 with unevenness 502 and three treatment patterns
503a-c¢ contacting each other.

[0513] Setting of threshold value may include choosing one or more threshold values of one

or more treatment parameters for determining other treatment parameters. Threshold value may be
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temperature of the treated tissue. Alternatively, the threshold value may be distance between the
tissue and scanning unit or handheld applicator, total output of the optical waves to at least part of
the treated tissue area, optical flux transferred to at least part of the treatment area, scanning speed of
the scanning unit 102 and/or handheld applicator 114. Method may include increasing of one or
more threshold values until the patient and/or operator stop the increase. During the increase of the
threshold value the central control unit 104 may adapt at least one treatment parameter to increasing
threshold value. The threshold value may be set before treatment or it may be changed during
treatment according to measured parameters by sensor 113 (e.g. distance and/or temperature of the
treated tissue). When the one or more threshold values of treatment parameters are set, other
treatment parameters may be adapted by device.

[0514] Setting of threshold ranges may include setting of ranges around the threshold value,
which may be about 25 %, more preferably 20 %, even more preferably about 15 %, most preferably
10% around the threshold value. Method may include setting of ranges of other treatment
parameters, which have no set threshold value. Such range may prevent non-homogeneity of
treatment.

[0515] Choosing of treatment modes is related to interchangeability of treatment provided by
scanning unit 102 and manual treatment provided by handheld applicator 114. Large treatment areas
without any unevenness may be treated by using scanning unit 102 while treatment areas with
unevenness may be treated by handheld applicator 114. Scanning unit 102 may however be used to
treatment of treatment area with unevenness because device may include adjustment of treatment
parameters according to other steps of the method. It may be possible to combine use of scanning
unit 102 with handheld applicator 114. For example, treatment pattern 502 on Figure 25a may be
provided by scanning unit 102, while treatment patterns S03 on Figure 25b may be provided by
handheld applicator 114. The operator may use scanning unit for treatment of large areas of the
tissue while the handheld applicator may be used for treatment of the areas not affected by the
scanning unit. The change of the handheld applicator to more effective scanning unit by connection
of the former to the latter provides the operator versatile device for complex treatment. Both modes
of treatment may be provided by one device.

[0516] Optical waves transfer to the tissue may include irradiation of the tissue by the optical
waves. Also, camera may provide information about position of the optical spot on the surface of

tissue.
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[0517] Measuring of treatment parameters and/or specifications of the tissue problem may
include measurement provided by one or more sensors 113. Treatment parameter may be measured
continually or in distinct time intervals. Also, the measuring may include processing of the
measurement, preferably by providing the information from the sensor 113 to central control unit
104. Sensor 113 may measure treatment parameter with set threshold value and/or threshold range.
Measurement of the tissue temperature may be done by temperature sensor and measured tissue
temperature may be communicated to central control unit 104. Measurement of the specification of
the tissue problem may include measurement of its color, shape, depth and/or temperature on the
edge of the tissue problem. Specification of tissue problem may be measured by camera and/or
ultrasound sensor in similar way as the mapping of the color irregularity.

[0518] Response to measurement of treatment parameters may include continuation of
treatment, providing human perceptible signal, setting of new threshold value and/or threshold
range, cease of treatment, adjustment of one or more set treatment parameters to set threshold in
order to be in the range. For example, when the temperature of the treated tissue is out of threshold
temperature range, the central control unit 104 may cease the optical waves transfer and/or change
one or more treatment parameters (e.g. optical spot size, optical spot shape, duration of the
treatment, optical waves output, direction of the movement of the optical spot and/or scanning
speed) in order to bring the temperature of the treated tissue back to the set threshold value and/or
inside the threshold range.

[0519] In another example, the set threshold value may represent the distance of the treated
tissue from scanning unit or handheld applicator. Because the presence of unevenness on the treated
tissue may bring the scanning unit and/or handheld applicator closer to the treated tissue, the
response may include adjust the distance in order to keep the actual distance as close as possible to
the set threshold value, provide human perceptible signal, cease the treatment and/or change one or
more treatment parameters (e.g. optical waves output and/or optical spot size) in order to compensate
for change of distance. Change of one or more treatment parameters may lead to change of threshold
value. Change of one or more treatment parameters according to distance of treated tissue from
scanning unit or handheld applicator may be advantageous for treatment of less approachable curved
parts of the body (e.g. flanks, legs and/or hips).

[0520] In still another example two threshold values representing the temperature of the

treated tissue during the treatment and distance between the tissue and scanning unit or handheld
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applicator may be set. When the temperature of treated tissue and the distance are different from the
set threshold values (e.g. because of the presence of unevenness or non-homogeneity of optical
waves generating device), the response may include cease of operation, human perceptible signal,
change of one or more treatment parameters (e.g., optical waves output, optical spot size, scanning
speed, direction of the movement of the optical spot, treatment pattern, wavelength of the optical
waves, frequency and/or optical flux) in order to bring the measured parameters of the treated tissue
closer to the set threshold values and/or into the interval provided by threshold ranges.

[0521] Response to measured specification of the tissue problem and may include cease of
treatment and or change of more treatment parameters. For example, response may include
decreasing of scanning speed, change of treatment pattern and/or repeated movement of the optical
spot over the tissue problem when the tissue problem retains the color during treatment. In another
example when the optical spot is moved to differently colored part of tissue problem (e.g. tattoo), the
wavelength of the applied optical waves may be changed e.g. in order to provide treatment to
differently colored pigment and/or ink. In still another example response may include change of
output of the power, optical spot size, wavelength of the optical waves and/or distance between
tissue and scanning unit when at least part of the tissue problem is located deeper than anticipated
during initial mapping of the tissue problem. In still another example response may include change
of treatment pattern together with change of wavelength of applied optical waves. In such case,
when the color of already treated tissue problem changes during and/or after the treatment, the
optical spot may be repeatedly moved over the tissue problem, while the applied optical waves has
different wavelength matching the different color of the tissue problem.

[0522] Response to changing and/or unchanged shape of the tissue problem may include
cease of treatment and/or change of one or more treatment parameters. For example, when the shape
of the tissue problems is changed, the treatment parameter and/or optical spot size may be changed
in order to match newly shaped tissue problem. Also, the output power of the optical waves and/or
scanning speed may be changed.

[0523] Method of treatment may further include cease of operation of the device and/or
provide human perceptible signal according to the information from ultrasound sensor and/or
gyroscope if error occurs. Error may be movement of the patient sensed by ultrasound sensor. The
error may be a change of distance between scanning unit and tissue. The event may be change of

position of the scanning unit itself sensed by gyroscope. Ultrasound sensor and/or gyroscope may
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then provide such information to controller. The controller may process the information and cease
the operation of device and/or provide human perceptible signal (e.g. sound, change of scanning
color).

[0524] Other sensor 113 may be the sensor measuring oxygenation of the blood.
Oxygenation sensor which may be contact or preferably noncontact and it may be e.g. invasive Clark
electrode, RGB camera, spectrophotometer, one or more CCD cameras with specific filters (e.g. 520
nm and/or 660 nm) may provide information about blood flow and healing of the tissue. The
oxygenation of the tissue may also be measured by diffuse correlation spectroscopy flow-oximeter.
Method may include measurement of oxygenation of the blood in blood vessels in and/or close to the
treatment area. Measurement of oxygenation of the blood may be executed in blood vessels in and/or
close to the treatment pattern. Oxygenation sensor may provide information to the central control
unit 104. The central control unit 104 may include proportional controller which may cease the
transfer of optical waves when the blood oxygen level drop below oxygenation limit having value of
98 %, more preferably 96,5 %, most preferably 95 %. Also, the central control unit 104 may include
PD and/or PID controller which may adjust one or more treatment parameters. When the blood
oxygen level drops below the limit, operation may be ceased, optical waves output may decrease
and/or increase, wavelength may be changed and/or optical waves generating device may be
changed. Optical waves output may be decreased for decrease of temperature and/or level of tissue
damage (e.g. ablation, coagulation). Change of wavelength may include change to wavelength of or
close to red light, which may enhance blood oxygenation. Also, the response may include change of
one or more other optical treatment parameters.

[0525] The energy distribution of the optical waves in time may have triangular shape shown
on the Figures 26a-c. As shown on the Figure 26a, triangle distributions may follow closely to each
other. Alternatively, as shown on Figure 26b, the triangle distributions may be separated from each
other by intervals 601 of same and/or different length. Shown energy distribution is achieved by
multiple steps of increase and decrease, wherein the overall steps create triangular shape, as shown
on Figure 26¢.

[0526] Method of treatment may include autonomous treatment provided by the device
including following steps choosing of body part to be treated; mapping of the tissue problem by the
sensor; proposing and automatic modification of shape and dimensions of one or more treatment

area; selection of shape and dimension of one or more treatment patterns; setting of threshold values
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of treatment parameters; setting of threshold ranges; choosing of treatment mode; transfer of optical
waves to the tissue; measuring of treatment parameters and/or specifications of the tissue problems
(e.g. color, shape and/or depth); response to measurement.

[0527] Method of treatment may include autonomous treatment. When the autonomous
treatment is provided, almost all steps of the treatment may be provided by the device. Choosing of
body part to be treated may be executed by operator and/or patient. All other steps including
proposing and automatic modification of shape and dimensions of one or more treatment area,
selection of shape and dimension of one or more treatment patterns, setting of threshold values of
treatment parameters, setting of threshold ranges, transfer of optical waves to the tissue, measuring
of treatment parameters and/or specifications of the tissue problems and/or response to measurement
may be provided autonomously by the device, where the method may include correction and/or
modification of the operation by device itself according to the measured information from the
Sensors.

[0528] Method of treatment may include semiautonomous treatment. When the
semiautonomous treatment is provided, the device may provide autonomous treatment with possible
correction and/or modification of its operation by the operator and/or patient during the treatment.
The correction and/or modification of the operation may be done according to the measured
information from the sensors, patient’s needs and/or operator’s needs.

[0529] The method of treatment may include of time-shifted optical waves (e.g. second
laser). The scanning unit 102 may include crystal located in the way of the propagation of the second
laser beam, which may cause time-shift of optical waves propagation. The time-shifted laser optical
waves may be transmitted later than the first laser. Therefore, the both lasers, particularly in pulse
mode, may treat same optical spot (i.e. surface of tissue irradiated by optical spot). Such
arrangement may be used for providing improved healing and/or rejuvenation to treated tissue.
Similarly, using more than one optical beam may be used for removal of color irregularity, ablation
of tissue and/or skin tightening. The second optical waves with different wavelength may provide
healing effect.

[0530] Methods of treatment may also include application of a negative pressure before,
during and/or after treatment by the energy. An exemplary handheld applicator capable of providing
negative pressure is shown in Figure 27, where the handheld applicator may include one or more

cavities 213 formed by walls 207. The tissue 212 may be sucked into the cavity 213 by negative
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pressure generated by a source of negative pressure (not shown). Suitable sources of negative
pressure include a vacuum pump located inside the device and/or external to the device but fluidly
connected to cavity 213. Negative pressure may create a skin protrusion which may move the tissue
closer to the lens 210. Negative pressure may also provide an analgesic effect. The negative pressure
may be in the range of -100 Pa to -2 MPa, -3000 Pa to -400 kPa, or -4000 to -100 kPa. Deflection of
the tissue caused by negative pressure may be in the range of 0.2 mm to 8 mm or 0.5 mm to 60 mm
or 1 mm to 50 mm or 1.5 mm to 35 mm.

[0531] The negative pressure may be pulsed and/or continuous. Continuous pressure means
that the pressure amplitude is continually maintained after reaching the desired negative pressure.
Pulsed pressure means that the pressure amplitude varies, for example according to a predetermined
pattern, during the therapy. Use of pulsed pressure may decrease inconvenience related to negative
pressure by repeating pulses of tissue protrusions at one treated site, when the energy may be
applied. The duration of one pressure pulse may be in the range of 0.1 seconds to 60 seconds, more
preferably in the range of 0.1 seconds to 30 seconds, most preferably in the range of 0.1 seconds to
20 seconds wherein the pulse duration is measured between the beginnings of successive increases
or decreases of negative pressure values.

[0532] Optical treatment may selectively heat the target biological structure. Optical
treatment may remove and/or remodel e.g. adipose tissue. Before/after, with some overlap or
simultaneously the magnetic treatment of the target biological structure may induce a muscle
contraction within the target biological structure to remodel the adipose tissue by natural adipose
tissue catabolism. Adipose tissue catabolism may be caused by apoptosis and/or necrosis of the
adipocytes. The muscle contraction caused by induced eddy current may be equivalent to a natural
muscle contraction. The adipose tissue may be reduced in natural way. Additionally, the muscle may
be toned and/or shaped in a natural way. The treatment results may be significantly improved.
[0533] Preheating, precooling of the patient’s soft tissue (e.g. muscle or adipose cells) by at
least one treatment device may be done in temperature range from 25°C to 60°C or in range from
32°C to 50°C or in range from 36°C to 45°C.

[0534] Heating or cooling of the soft tissue during the treatment may be provided by any
treatment (e.g. RF adipose cells reduction) and may be combined with one or more any others
treatment therapies (e.g. cellulite treatment, massage treatment, rejuvenation by optical waves and/or

other).
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[0535] The temperature of the tissue may be in the range of 30°C to 105 °C, more preferably
in the range of 32 °C to 70 °C, even more preferably in the range of 34 °C and 55 °C, most
preferably in the range of 35 °C and 44.5 °C. Optionally, the temperature of the tissue may be
increased in the range 40.5 °C and 43.5 °C.
[0536] A cooling/heating mechanism may be used. In some embodiments air may be blown
on the patient skin and/or sucked from the patient skin and/or on a protecting layer in order to
control surface temperature, create a temperature gradient in the patient soft tissue, cool treatment
energy sources (e.g. RF electrodes), cool the patient surface, do micro lymph drainage, remove
moisture and/or make the treatment more comfortable. A cooling/heating function may be also
provided by flow of a liquid, by thermal diffusion provided through solid, liquid, gel, gaseous
material with good thermal conductivity and/or by thermoelectric method based on the Peltier effect.
[0537] Optical treatment may be applied before the magnetic treatment. The effect of the
optical treatment may be stimulating, e.g. increasing the temperature of the target biological
structure to prepare a target biological structure to be treated by magnetic treatment inducing at least
muscle contraction. To enhance the efficiency of the treatment in some indications, it may be
advantageous to preheat the tissue by infrared radiation prior to magnetic treatment or combined
magnetic and optical treatment.
[0538] The optical waves may be applied to the treated biological structure such as a muscle
or adipose cells for at least 1 minute, more preferably at least 5 minutes, even more preferably at
least 15 minutes, most preferably at least 30 minutes or up to 120 minutes. The optical waves may be
applied the treated biological structure in pulsed mode and/or in continually. The optical waves may
raise a temperature of the treated biological structure. The optical waves may liquefy adipose cells.
[0539] Alternatively, the effect caused by optical treatment may increase the temperature of
the target biological structure, e.g. adipose cell or fibrous septae. It may be contributed by magnetic
treatment causing at least muscle contraction. The at least muscle contraction may provide a
massage effect for biological structures within proximity of the target biological structure, improve
the blood and/or lymph circulation to improve local metabolism. Additionally, the at least muscle
contraction may reduce the number and/or volume of the adipose cells by energy used for the at least
muscle contraction itself. Moreover, homogenous temperature distribution may be provided due to
improved blood flow. Alternatively, the at least muscle contraction may provide massage effect for

promoting movement of fibrous septae.
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[0540] The time-varying magnetic field may be applied to the treated biological structure
with a repetition rate of at least 1 Hz, more preferably the repetition rate may be in a range of 0.1 to
700 Hz, even more preferably in the range of 0.5 to 200 Hz, or the range of 1 to 200 Hz, most
preferably in the range of 1 to 80 Hz.

[0541] Simultaneous application of combined magnetic and optical treatment may reach
more significant results than separate use of these treatments.

[0542] Simultaneous application of magnetic treatment and optical treatment may be
administered in two modes: a first mode may generate the magnetic pulses while optical treatment is
active or second mode may generate magnetic pulses while the optical treatment is not in an active
treatment period, i.e. the period of magnetic treatment and optical treatment alternates.

[0543] The simultaneous application of magnetic treatment and optical treatment to the target
biological structure may increase the peak magnetic component of the entire treatment resulting in
improved heating of the target biological structure containing higher water volume, e.g. skin.
Alternatively, the level of polarization of the optical radiation may be increased due to magnetic
field, or a plane of polarization may rotate, e.g. Faraday’s effect may occur. Due to increased
temperature of skin, the production and/or remodeling of collagen and/or elastin fibers may be
improved and the skin may be provided with a younger, smoother and enhanced appearance. The
effect of overheating the muscle is reduced by the improved blood flow.

[0544] Optical treatment may also be used to attenuate the pain. Alternatively, the repetition
rate of the magnetic treatment may attenuate pain as well.

[0545] The optical waves may be generated by high power lasers. The optical waves may be
applied to the treated biological structure. The time varying magnetic field may be applied to the
treated biological structure as well. A repetition rate of the time-varying magnetic field may be at
least 80 Hz, more preferably at least 100 Hz, most preferably at least 120 Hz. The repetition rate
may be in a range of 100 to 250 Hz, more preferably in the range of 120 to 200 Hz, most preferably
in the range of 140 to 185 Hz.

[0546] Alternatively, the repetition rate of the time-varying magnetic field may be up to 80
Hz in order to improve adipose cells reduction as taught above.

[0547] The optical waves and the time-varying magnetic field may be simultaneously applied
for at least 1 minute, more preferably at least 55 minutes, even more preferably at least 30 minutes,

most preferably at least 60 minutes or up to 240 minutes.
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[0548] Optical treatment may be applied after the magnetic treatment to provide contributing
effect such as analgesic effect or it may further improve local metabolism. The magnetic treatment
may induce at least muscle contraction or to stimulate a muscle structure to increase a muscular
tonus of the target biological structure. Both effects may provide a massage effect for biological
structures within the proximity of the target biological structure hence the blood and/or lymph
circulation may be improved to promote local metabolism. The temperature may be locally increased
by the improved blood flow and the target biological structure may accept the following optical
treatment at significantly higher efficiency. Hence the muscle may be heated at higher quality.
Additionally, the collagen and/or elastin fibers may be remodeled or restored and/or its neogenesis
may be improved to provide a younger, smoother and enhanced skin appearance.
[0549] Additionally, previous application of magnetic treatment may improve acceptability
of the optical treatment. The magnetic treatment may provide pain relieving effect for the biological
structure hence the thermic effect caused by the optical treatment may be more tolerable for the
patient.
[0550] Another benefit may be releasing the adipose cells from the muscle by at least muscle
contraction and/or by temperature increase causing improved metabolism of adipose cells. Still
another benefit of the at least muscle contraction may be mechanic breaking large adipose cells
bulks into smaller bulks which may be easier removed by the lymphatic and/or blood flow. The
liquidity of the smaller adipose bulks may be contributed by application of optical treatment. Due to
improved liquidity, improved metabolism and/or blood circulation the cellulite may be treated in a
short time and the visual effect on skin appearance may be significantly enhanced.
[0551] The treatment parameters of the magnetic field may vary as taught above. The
treatment parameters may be e.g. repetition rate or magnetic flux density. The time duration may
vary as well.
[0552] Optical waves may be also applied to attenuate the pain after the magnetic treatment.
[0553] The optical waves may be applied to the treated biological structure such as a muscle
or adipose cells for at least 1 minute, more preferably at least 5 minutes, even more preferably at
least 15 minutes, most preferably at least 30 minutes or up to 120 minutes. The optical waves may be
applied the treated biological structure in pulsed mode and/or in continually. The optical waves may

raise a temperature of the treated biological structure. The optical waves may liquefy adipose cells.
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[0554] Combined treatments may be applied to one target biological structure to provide
combined effect of magnetic and optical treatment. Alternatively, the treatment may be applied to
different target biological structures, e.g. optical treatment may be applied to at least adipose cell and
magnetic treatment may be applied to at least one muscle fiber to improve local and/or adipose cell
metabolism.
[0555] All applications of combined magnetic and optical treatment may amplify the
resulting effect of the treatment. Therefore, the results are achieved in significantly shorter time than
the same results achieved by separate applications of the optical and magnet treatments. The
treatment may be provided in various predefined treatment protocols focused on specific patient’s
needs, e.g. cellulite treatment, incontinence treatment, pain relieving etc. Each treatment parameter
may be adjusted in the treatment protocol by the operator following the patient’s needs.
Alternatively, the specific treatment may be designed by the operator for providing the most
effective treatment following the patient’s needs.
[0556] All the recited methods may be applied to a patient in a non-invasive and/or
contactless way. Therefore, the present methods provide an effective alternative approach of
enhancing the visual appearance with no need of invasive treatment or surgery. Furthermore, the
visual results are appreciable after several treatments. Additionally, the results include not only the
visual appearance enhancement but even the improvement of the muscle structures hence the patient
may feel firmer and tighter. The muscle structures may become toned with no need of any diet or
spending time by exercising in fitness.
[0557] All the recited methods may be combined together and may be provided in various
sequences to treat various issues during one treatment. Furthermore, each application may induce a
plurality of treatment effect, e.g. adipose cell reduction and/or reduction of cellulite.
[0558] The optical waves generating device may be placed in a distance up to 500 mm from
the skin of the patient mm. Particularly in a range of 0.01 to 150 mm, more preferably in the range of
0.1 to 100 mm, even more preferably 1 to 50 mm, most preferably in the range of 2 to 25 mm.
[0559] The scanning unit may move over the tissue and stop in one or more predefined
and/or random positions. Duration of the treatment may be in the range of 1 s to 90 min, more
preferably in the range of 10 s to 75 min, even more preferably in the range of 30 s to 60 min, most
preferably in the range of 1 to 30 minutes. The distance of the scanning unit from the tissue may be

in the range of 0.5 cm to 100 cm, 1 cm to 80 cm or 3 ¢cm to 65 cm. Scanning speed, defined as time
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change of distance of two focal point, may be in the range of 0.01 cm/s to 150 cm/s, more preferably
in the range of 0.05 cm/s to 100 cm/s, most preferably in the range of 0.1 cm/s to 80 cm/s.

[0560] Applied optical waves may be electromagnetic waves, e.g. UV radiation, light, IR
radiation, radiofrequency waves and/or microwave waves. Optical waves may be coherent, non-
coherent, depolarized, polarized, monochromatic or polychromatic. The wavelength of the optical
waves may be in the range of 200 nm to 15000 nm, more preferably in the range of 250 nm to 10000
nm, even more preferably in the range of 300 nm to 5000 nm, most preferably in the range of 400
nm to 3000 nm. The optical waves may be combined with the magnetic treatment, i.e. the optical
and the magnetic field may be applied to the patient.

[0561] Optical waves may be also applied in the narrower spectral band. Some of the spectral
bands may represent different colors of the visible part of the electromagnetic spectrum. The
wavelength of the applied optical waves may be close to 254 nm, 405 nm, 450 nm, 532 nm, 560 nm,
575 nm, 635 nm, 660 nm, 685 nm, 808 nm, 830 nm, 880 nm, 915 nm, 970 nm, 980 nm, 1060 nm,
1064 nm, 1320 nm, 1440 nm and/or 1470 nm. Term "close to" refers to deviation of 20 %, more
preferably 15 %, most preferably 10 % from the nominal wavelength. Optical waves in the range of
620 to 750 nm may be beneficial for local circulation enhancement and restoration of connective
tissue. Optical waves in the range of 400 to 500 nm may provide bactericidal effect; optical waves in
the range of 560 to 600 nm may stimulate tissue rejuvenation. Wavelength may be changed during
treatment. Method of treatment may include application aiming beam of any visible (e.g. red, blue,
green or violet) color, i.e. specific wavelength and/or spectra.

[0562] Optical waves may be applied in one or more beams. One beam may include optical
waves of more than one wavelength, e.g. when the optical waves are provided by more sources of
different intensity. One beam may provide an optical spot having an optical spot size defined as a
surface of tissue irradiated by one optical beam. One optical waves generating device may provide
one or more optical spots e.g. by splitting one beam to plurality of beams. The optical spot size may
be in the range of 0.001 cm” to 600 cm’, more preferably in the range of 0.005 ¢cm? to 300 cm”, most
preferably in the range of 0.01 cm” to 100 cm®. Optical spots of different and/or same wavelength
may be overlaid or may be separated. Optical spots may be separated by at least 1% of their
diameter; optical spots may closely follow each other and/or be separated by a gap ranging from 0.1

cm to 20 cm. Optical spot may have any shape, e.g. circular shape. In case of application of more
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than one optical beams, the controller may control the treatment parameters of every optical beams
independently.

[0563] Optical waves output may be up to 300, 250, 150 or 100 W. Optical waves may be
applied in continuous manner or in pulses. Pulse frequency may be in the range of 0.2 Hz to 100
kHz, more preferably in the range of 0.25 Hz ps to 40 kHz, most preferably in the range of 0.4 Hz to
25 kHz. The pulse width may be in the range of 0.1 pus to 10 s, more preferably in the range of 25 us
to 5 s, even more preferably in the range of 50 us to 2.5 s, most preferably in the range of 100 us to
1000 ms. Pauses between two pulses may last SOus to 1 s, more preferably in a range of 1 ms to 1s,
most preferably in the range of 1ms to 45 ms.

[0564] Pulse energy of the optical waves may be in the range of 0.1 mJ to 100 mJ, more
preferably in the range of 0.5 mJ to 75 mJ, most preferably in the range of 1 mJ to 50 mJ. Energy
density of the optical waves beam may be in the range of 0.1 J/cm” to 3000 J/cm?, more preferably in
the range of 1 J/cm? to 1500 J/cm?, most preferably in the range of 5 J/cm” to 1000 J/cm”.

[0565] The energy flux density of optical waves during the pulsed mode may be in range
between 0.05 mW/mm” to 13 W/mm”, more preferably in the range of 0.05 mW/mm? to 6 W/mm®,
even more preferably in the range of 0.05 mW/mm? to 2 W/mm®, most preferably in the range of
0.05 mW/mm?” to 0.6 W/mm®.

[0566] Applied optical waves may be high level light. In this case, the output of the optical
waves generating device may be in the range of 0.1 to 300 W, more preferably in the range of 0.2 to
75 W, even more preferably in the range of 0.35 W to 60 W, most preferably in the range of 0.5 to
50 W.

[0567] Energy flux density provided by optical waves in pulse mode may be in the range of
0.005 W/em” to 75 W/em®, more preferably in the range of 0.01 W/em” to 60 W/em” and most
preferably in the range of 0.01 W/cm® to 50 W/cm?®.

[0568] The energy flux density of optical waves during the continual mode may be in range
between 0.05 mW/mm” to 1.2 W/mm?, more preferably in the range of 0.05 mW/mm” to 0.63
W/mm?, even more preferably in the range of 0.05 mW/mm® to 0.4 W/mm®, most preferably in the
range of 0.05 mW/mm? to 0.2 W/mm®.

[0569] The magnetic treatment may be combined with mechanical treatment such as
application of mechanical waves and/or a pressure. The target biological structures may be treated

by the mechanical treatment and/or by the magnetic field simultaneously, alternating and/or in
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overlap. The application of mechanical waves may e.g. positively influence a metabolism of adipose
cells, alternatively massage effect may be provided by the mechanical treatment. The magnetic
and/or mechanical treatment may be applied by one treatment device generating the time-varying
magnetic field and the mechanical treatment, or the treatments may be applied by at least two
separate treatment devices.

[0570] The positive and/or negative pressure may be applied to the patient to promote at least
blood and/or lymph flow. The negative pressure refers to pressure below atmospheric pressure. The
positive pressure refers to pressure value above atmospheric pressure. Atmospheric pressure is
pressure of the air in a room during the treatment. The pressure may be provided by a vacuum, a
fluid flow or by a pressure changing element (e.g. a massaging element or pressure cells).

[0571] The mechanical treatment may cause synergic effects in combination with the
treatment by the magnetic field. Hence the combined treatment may provide improved effectivity of
the treatment and/or reduced treatment time. Further the visual results are achieved in shorter time
period.

[0572] Figures 10a and 10b illustrate an applicator/a device providing the combined
treatment to the body region of the patient 37.

[0573] Figure 10a illustrates a treatment device 38 including a connection to power source, a
magnetic field generating device 39 and mechanical waves and/or pressure generating device 40.
[0574] Alternatively, the treatment device may include at least one device generating both,
the magnetic field and the mechanical wave and/or pressure. Such a device may be the magnetic
field generating device, e.g. a magnetic field generating device, including a metal or ferromagnetic
material within proximity of the magnetic field generating device. The generated mechanical wave
may be shock wave generated by electromagnetic principle. Alternatively, the mechanical wave may
be a vibration.

[0575] Figure 10D illustrates alternative treatment applied to the patient 37 by two separate
treatment devices, i.e. by a device providing magnetic treatment 41 and a device providing
mechanical waves and/or pressure 42.

[0576] An applicator providing mechanical treatment to the patient may be separate from the
applicator including a magnetic field generating device. Alternatively, the mechanical treatment and
the time-varying magnetic field may be provided to the patient by a common applicator.

Alternatively, applicator providing mechanical treatment may be attached to the applicator providing

Attorney Docket No. 4387.0050007

LUMENIS EX1003
Page 111



-110 -

the time-varying magnetic field or vice versa. Alternatively, the mechanical applicator may be
separate from the magnetic applicator and both applicators may be removably attached to a common
mechanical fixture.

[0577] The treatment effect may be enhanced by applying negative pressure to the skin
below the applicator. The negative pressure may be in the range of 1 Pa to 50 kPa below the
atmospheric pressure, preferably in the range of 0.1 to 25 kPa below the atmospheric pressure, more
preferably in the range of 1 to 15 kPa below the atmospheric pressure, most preferably in the range
of 3 to 8 kPa below the atmospheric pressure. The skin may be pulled towards the inner surface of
the applicator. Hence a contact may be enabled by applying the negative pressure. Further the skin
may be stretched and a thickness of the skin may decrease. Alternatively, the blood and/or lymph
flow may be promoted.

[0578] The treatment effect may be enhanced by application of a positive pressure. The
dermal blood flow may also be limited and/or eliminated by applying a constant static pressure. The
pressure greater than systolic blood pressure may be used for temporary pushing the blood out of the
dermal and/or subcutaneous veins. Alternatively, the pressure application may provide correct
contact of the applicator with the patient’s skin.

[0579] Further the positive pressure may follow a predetermined pattern to provide a
massage effect. A varying pressure may increase the blood and/or lymph flow. The local metabolism
may be promoted. Alternatively, a regeneration of the treated body region may be promoted as well.
[0580] The pressure may be alternatively applied by an applicator designed to correspond to
the patient’s body shape. The applicator may include at least one pressure applying element, more
preferably a plurality of pressure applying elements may be used. An exemplary device may be e.g.
a massage roller. A movement of the roller may follow a predetermined trajectory.

[0581] Alternatively, the positive pressure may be applied by a flexible applicator which may
be shaped to fit the patient’s body, e.g. in a shape of a compression bag, a sleeve, trousers, shorts, a
shirt, a jacket or other garment. The device may treat one or multiple body parts. The patient’s body
part such as a limb may not be entirely within or under the applicator. The plurality of body parts
may be treated simultaneously.

[0582] One or more applicators may treat the body part individually and/or may be

interconnected and may cooperate. Massage units may be designed for providing lymph drainage.
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[0583] A correct placement of the compression sleeve may be provided by anatomical design
of the applicator and/or at least one sensor. The correct placement may be important for improving a
flow and/or propelling the lymph to lymphatic nodes.

[0584] The applicator may include at least one pressure changing element, such as a pressure
cell or a rigid member, providing a massage to the patient. The at least one pressure changing
element may move with respect to the patient. The movement may be rotational and/or translational.
A plurality of pressure changing elements may create a pressure gradient.

[0585] The applicator may include at least one sensor for providing feedback. A treatment
protocol may be adjusted automatically based on the feedback, semiautomatically and/or manually
by the operator. Semiautomatically may be interpreted in the sense that a control system may
provide a recommended adjustment of the treatment protocol which may be confirmed by the
operator.

[0586] The device may be automatically controlled hence continual monitoring by the
operator is not needed. It may reduce time duration and/or costs of the treatment. The operator may
supervise more than one treated patient. Self-operated or automated devices may prevent mistakes
during the treatment caused by human factors. Further benefit of the self-operated device may be an
absence of the need for a skilled operator as when using a manual device.

[0587] A number of pressure changing elements may be up to 6000, preferably in the range
of 1 to 1000, more preferably in the range of 8 to 80, even more preferably in the range of 2 to 40,
most preferably in the range of 4 to 32.

[0588] A size and/or the shape of the pressure changing element may fit to the patient’s
body. One pressure changing element may apply the pressure to the patient’s skin in an area of at
least 0.1, 1, 10, 100, 1000 cm” or up to 2 m*. In an exemplary application the area may be in the
range of 1 cm” to 1 m?, more preferably in the range of 10 cm” to 1000 cm?, even more preferably in
the range of 40 cm” to 800 cm”, most preferably in the range of 150 cm” to 600 cm”.

[0589] At least one pressure changing element may continually change the applied pressure.
Alternatively, the pressure may be changed in intervals, e.g. in the range of 5 ms to 10 s, more
preferably in the range of 0.1 to 5 s, most preferably in the range of 0.5 to 2 s. A plurality of pressure
changing elements may provide the pressure simultaneously and/or sequentially, i.e. the pressure

changing elements may be switched in applying the pressure.
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[0590] The method may change the positive and/or the negative pressure in time. A pressure
change may be linear, exponential, logarithmic or sinusoidal. The pressure applied may be changed.
Alternatively, the applied pressure may create a pressure gradient. The pressure gradient may vary
within the treatment. In preferred application the pressure gradient may propel the lymph to
lymphatic nodes. Alternatively, the pressure gradient may propel the lymph in reverse direction to
physiologic lymph flow. A treatment protocol may influence the treated biological structure and/or a
layer of the skin. The treatment protocol may be predefined and/or adjustable by the operator
following the patient’s needs.
[0591] The pressure gradient may arise between at least two pressure changing elements. The
pressure gradient may be in the range of 0 to 100 %, preferably in the range of 0 to 95 %, more
preferably in the range of 0 to 70 %, most preferably in the range of 0 to 50 %. In an exemplary
application the pressure gradient may be 1 %, i.e. the applied pressure between current and following
pressure value decreases and/or increases with the pressure gradient of 1 %. In an exemplary
application the current pressure value may be 5 kPa and the following pressure value may be 5.05
kPa if the gradient increases or 4.95 kPa if the gradient decreases.
[0592] Cycles of the treatment, e.g. repeated pulse sequences, treatment patterns, repeated
parts of the treatment protocols and/or its duration may vary following the patient’s needs. A
treatment pattern may be a line or a matrix. The pressure changing element may move in trajectories
including linear, circular and/or curvilinear motion. Alternatively, the motion may correspond to the
patient’s lymphatic system. A motion speed of the pressure changing element may vary. The speed
be in the range of 0.1 and 50 cm/s, more preferably in the range of 1 to 30 cm/s, most preferably in
the range of 5 to 15 cm/s.
[0593] The method may be applied to different body regions such as arms, legs, buttock,
hips, torso or abdomen. The treated area may be at least 0.1 mm?, 1 mm%, 1 ecm?, 10 em?, 25 cm?, 50
cm” or more. The treated area may be in range 0.1 mm” to 2 m”, preferably in the range of 1 mm” to
1 m*, more preferably in the range of 1 cm” to 500 cm”, most preferably in the range of 2 cm” to 100
cm”,
[0594] The applied pressure may be at least 0.1, 0.5, 1, 10, 60, 200 kPa or up to 400 kPa. The
applied pressure may be in the range of 10 Pa to 30 kPa, more preferably in the range of 100 Pa to
20 kPa, even more preferably in the range of 500 Pa to 19 kPa, most preferably in the range of 1 kPa
tol5 kPa.
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[0595] The patient’s skin may deflect by the applied positive pressure applied of at least 0.1,
0.5,1,2,5, 10, 50, 100 mm or more. In the case of negative pressure applied the skin may be
deflected oppositely.
[0596] The applied pressure may last at least 1 ms, at least 0.5, 1, 5 or 30 s. Alternatively, the
pressure may be applied for 1, 5, 10, 20, 30, 45, 60 minutes or up to 2 hours. In exemplary
applications the pressure may be applied for a time period in the range of 1 s to 5 min or in the range

of 2 to 30 s. Values of applied pressure may vary during the cycles.

[0597] The following table illustrates exemplary treatment protocols
Recommended o
Recommended Characteristic and effects of the
Name pressure range ‘ ‘
time [min] program
[kPa]
The pressure cells are inflated and
Massage 5-11 30 deflated in succession. The effect is
similar to manual massage.
) ) Contributes a rehabilitation of the
Physiological 35-95 30
vascular system.
_ Treatment of body's tissues before
Preparation 35-95 20 )
further lymphatic treatment.
Similar to manual lymphatic
Lymph .
‘ 35-95 45 massage. The most suitable program
drainage . ..
for aesthetic medicine.
The pressure cells are inflated in
Elephantiasis 3.5-11 45 succession and remain inflated.
Improve lymph flow.
The program for increasing blood
Venopress 25-7 30 flow in peripheries. Helps to prevent
vascular problems.
Sequential inflating of single
Embrocation 35-95 45 pressure cell in order to ensure
careful removing of lymphatic fluid.
Reversed 35-95 45 Pressure cells are inflated in preset
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combi pattern. Successively pushing the

lymphatic mass proximally.

[0598] The combined treatment using the magnetic field and application of pressure to the
patient may provide a massage effect, improve blood and/or lymph circulation or provide anti-
edematous effect. A removing of the adipose cells, local metabolism including the local metabolism
of the adipose cells, elastogenesis and/or neocollagenesis may be accelerated. The adipose cells may
be reduced by natural catabolism. Due to improved blood and/or lymph circulation a panniculitis
may be prevented. Erythema may also be reduced.

[0599] The skin tightening effect may occur. Hence the skin appearance may obtain younger
and smoother appearance.

[0600] Further improved regeneration of the treated biological structure such as a muscle
may be promoted hence a muscle fatigue may occur after longer time period and the treatment may
last longer. Enhanced results may be achieved compared to the treatment by single methods.

[0601] The magnetic treatment may be combined with application of mechanical waves. One
type of mechanical waves may be shock waves and/or acoustic waves which are characterized by
steep pressure amplitude growth in comparison to the surrounding pressure. The shock wave is
further characterized by non-linearity during the propagation. The positive peak pressure is above
0.1 MPa, more preferably 3 MPa, even more preferably at least 7 MPa, most preferably at least 15
MPa or up to 150 MPa. The pulse duration of the shock wave (based on the time the pressure
exceeds a half value of peak positive pressure) may be preferably in the range of hundreds of
nanoseconds to tens of microseconds, e.g. shock wave pulse may last in a range of 200 ns to 30 s,
preferably in the range of 400 ns to 15 ps, more preferably in the range of 400 ns to 2.5 us, most
preferably in the range of 800 ns to 1.5 us.

[0602] The pulse width of a shock wave pulse positive phase may be in a range of 0.1 us to
30 us, preferably in the range of 0.5 us to 10 ps, even more preferably in the range of 0.7 usto 5 s,
most preferably in the range of 0.8 us to 2 ps. The rise time of a shock wave pulse may be in a range
of 50 ns to 2000 ns, preferably in the range of 60 ns to 1000 ns, more preferably in the range of 70 ns
to 700 ns, even more preferably in the range of 80 ns to 500 ns, most preferably in the range of 100

ns to 400 ns.
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[0603] An energy of one energy pulse may be in a range of 1 to 1000 mJ, preferably in the
range of 5 to 700 mJ, more preferably in the range of 10 to 500 mJ, even more in the range of 25 to
350 mJ, most preferably in the range of 50 to 200 mJ. The energy of the pulse may be adjustable by
the operator.

[0604] Shock waves may propagate naturally non-focused/radial, planar or moderately
focused. Non-focused/radial, planar shock waves are characterized by smooth/soft propagation and
therefore these waves are preferred. A pneumatic principle of generating shock waves may be
performed by pressurized gas vibrating a percussion guide or by ballistic shock waves which may be
generated by striking of a bullet inside a guiding tube to a percussion guide. The bullet may be
accelerated by pressurized gas, electric field, magnetic field, spring or other technique. The
applicator including the shock waves generator may be preferably positioned in a direction
perpendicular to the skin of the patient.

[0605] Shock waves may differ from ultrasound waves. The difference may be in waveform
and/or in its propagation. Significant differences may also be in physical effect of ultrasound and
shock waves on the treated tissue, particularly a cavitation effect. Shock waves may reduce the
cavitation and the violent break up of cells resulting from the cavitation.

[0606] The treatment method may use the magnetic treatment and the treatment by shock
waves enabling improvement of the biological structure such as soft tissue, e.g. a connective tissue
in the skin area such as collagen, elastin and/or adipose cells in epidermis, dermis, hypodermis
and/or in peritoneal cavity. The structures below the skin such as a muscle may remain untreated
and/or unharmed. Alternatively, the treatment may also create micro-disruptions of the treated tissue,
create a movement, rotation or polarization of particles by the magnetic field. The improvement of
the connective tissue may be promoted by collagen and/or elastin generation and/or remodeling.
Alternatively, the adipose cells may be reduced. The blood and/or lymph flow may increase. The
shock waves may be applied to a body region in a range of 1 cm” to 2 m?, more preferably in the
range of 50 cm” to 1.75 m”*, most preferably in the range of 100 cm” to 1.5m”.

[0607] The combined treatment may result in increased cell membrane permeability, which
may result in increased liquefying of adipose cells or lipolysis. Combination of both treatment
methods may highly reduce a risk of adipose cells inflammation.

[0608] The combined treatment may improve lymph and/or blood flow. Further the treatment

by shock waves may provide a pain relief and/or myorelaxation effect. Similar effects may also be
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provided by the treatment methods using the magnetic field hence the effect may be provided by two
different synergic treatments. The results achieved by combined treatment are more significant than
results achieved by single method application.
[0609] The shock waves may be applied to the patient prior, during and/or after applying the
magnetic field to the patient.
[0610] The shock waves applied prior the application of magnetic field may mechanically
disrupt larger clusters of adipose cells to smaller clusters which may be better treated by the
magnetic field.
[0611] Treatment may be applied to the patient, particularly to the body region including
calf, thigh, saddlebag, buttock, abdomen, love handle, bra fat region, arm, face, neck, breast,
shoulder and/or thorax. The present method may be used for treatment of sexual issues such as
erectile dysfunction. Treatment may be targeted to the cavities of the body, e.g. mouth, vagina or
anus.
[0612] The applicator may be moved along the lymphatic vessels. The treatment may
increase the velocity of lymph flow in lymph vessels. Proper movement of the applicator may be
performed by the operator via direct or indirect control and/or by a robotic system. The applicator
may be moved in continuous longitudinal movements. Alternatively, the movement may be of any
shape e.g. a loop, circular and/or random. The applicator may also be moved in straight line. The
movement of the applicator may be in a direction from the center of the treated body part to its
periphery. Movement of the applicator may also be in the direction from the periphery of the treated
body part towards the body. Continuous movement may be directed to one or more lymph nodes e.g.
lymph nodes in the groins. Exemplary treatments may be found in US Patent Application No.
15/471,946.
[0613] A cream or a lotion may be topically applied on the skin of the patient in order to
prevent friction forces which may occur between the skin and the applicator including the energy
delivery element. The cream or lotion may be preferentially applied prior to the application of shock
waves. The cream or lotion may include any substance for enhancing treatment effect. At least a
contact part of the applicator, e.g. energy delivery element, may be cover by a sleeve or tip in order
to prevent damaging the applicator by the cream or lotion applied onto the skin in the body region.
The sleeve or tip may be preferably made of fluid resistant material such as silicone or any other

biocompatible material.
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[0614] Alternatively, skin may be manually folded and shock waves may be applied to the
skin fold.
[0615] A repetition rate of the shock waves may be in the range of 0.1 to 100 Hz, more

preferably in the range of 0.5 to 50 Hz, most preferably in the range of 1 to 40 Hz. The shock waves
may be applied in burst mode. Each burst may include one train of subsequent shock waves and a
time period of no shock waves application. The burst duty cycle may be in a range of 1 to 99 %,
preferably in the range of 2 to 90 %, more preferably in the range of 5 to 75 %, even more preferably
in the range of 10 to 60 %, most preferably in the range of 15 to 50 %. Exemplary train may include
at least two shock waves, preferably 4, 8, 12, 16 or 20 shock waves. The number of shock waves
within the train may be independent on the repetition rate of the shock waves. One treatment session
may include applying a plurality of shock waves to the body region. A total number of the waves
within one treatment session may be at least 250, preferably at least 500, more preferably at least
1000, even more preferably at least 2000, most preferably at least 5000 or up to 20000. The
treatment session may last in order of seconds, e.g. 5, 10, 15, 30 or 45 seconds, or preferably in order
of minutes such as 2, 5, 10, 15, 20, 30 or more minutes.

[0616] An energy flux density of the shock wave may be in the range of 0.001 and 160
mW/mm?, more preferably in the range of 0.001 to 100 mW/mm®, most preferably in the range of
0.001 to 50 mW/mm®,

[0617] Methods may include a direct contact of the applicator with the tissue which may
result in a deflection of the tissue by the applicator. The deflection may be in the range of 0.01 to 30
mm, 0.02 to 20 mm or 0.05 to 10 mm.

[0618] A surface of an energy delivery element providing shock waves may be at least 0.01
cm?, preferably in the range of 0.05 to 50 cm”, more preferably in the range of 0.75 to 40 cm” most
preferably in the range of 0.1 to 35 cm”.

[0619] The direct contact of the applicator with the tissue may form a recess in the tissue
during the treatment. The recess may be in the range of 0.01 to 80 mm, 0.1 to 60 mm, 0.5 to 40 mm
or 0.1 to 35 mm.

[0620] The magnetic field and shock waves may be applied with a ratio which may provide
significant results, optimal treatment and minimal adverse effects. The ratio between the repetition
rate of the magnetic field and the frequency of shock waves (Hz/Hz) may be in the range of 0.001 to
50, more preferably in the range of 0.02 to 30, most preferably in the range of 0.06 to 15.
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[0621] The time-varying magnetic field may be applied to a body region simultaneously with
the shock waves. Alternatively, the time-varying magnetic field may be applied to the body region
separately, i.e. prior or after shock waves. Alternatively, the shock waves may be applied to first
body region and the time-varying magnetic field may be applied to second body region different
from the first body region. Alternatively shock waves may be applied to first location of the body
region and the time-varying magnetic field may be applied to second location of the same body
region, e.g. applying shock waves to left abdominal area and applying the time-varying magnetic
field to right abdominal area or vice versa.
[0622] The shock wave treatment may be preferably repeated at least two time, more
preferably at least five time, most preferably ten times or more. A repetition of the treatments by
shock waves may be once a day, two to five times a week, once a week, once in two-weeks or once a
month. Alternatively, at least one treatment by time-varying magnetic field may alternate with the
shock wave treatment, e.g. a plurality of treatments by time-varying magnetic field may be applied
to the patient between the subsequent treatments by shock waves.
[0623] Another type of mechanical waves may be ultrasound waves. Ultrasound waves are
characterized by periodic pressure oscillation during propagation and possible cavitation effect
within the target biological structure, e.g. in adipose tissue.
[0624] A cavitation is a formation of gas bubbles in a fluid environment which occurs during
a negative pressure wave in a liquid. Ultrasonic cavitation bubbles represent acoustic inhomogeneity
in which incoming acoustic energy is absorbed and dissipated. Due to high frequency of the
ultrasound waves, the acoustic energy may cause rapid growth of cavitation bubbles and cavitation
effects, with breakup of the bubbles and violent damage of the surrounding tissue, e.g. adipose cells.
[0625] A rate of generating such microdamages may be in the range of 1 to 1 000 per second,
preferably in the range 5 to 800 per second, even more preferably in the range 10 to 750 per second,
most preferably in the range of 50 to 500 or up to 10 000 per second. Alternatively, the rate of
generation the microdamages may be higher.
[0626] The ultrasound waves may be focused, unfocused or weakly focused.
[0627] Generally, the ultrasound waves are generated in a frequency range from 100 kHz to
100 MHz, preferably in the range of 1 to 20 MHz, more preferably in the range of 2 to 12 MHz, even
more preferably in the range of 3 to 10 MHz, most preferably in the range of 4 to 7 MHz. The
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frequency of the generated ultrasound waves may vary depending on an application, a depth of
penetration and/or a target biological structure.

[0628] Ultrasound waves of power density up to 1 W/cm” and frequency in the range of 1 to
20 MHz may be used for medical imaging. Imaging ultrasound waves may be used for targeting the
target biological structure which may be treated. Imaging ultrasound waves avoid heating and/or the
cavitation effect due to low power density.

[0629] A power of the treatment ultrasound waves used for the present method may be in the
range of 0.1 to 200 W, preferably in the range of 0.5 to 100 W, more preferably, even more in the
range of 1 to 50 W, most preferably in the range of 2 to 20 W, or up to 10 kW.

[0630] A power density of the ultrasound waves may be in the range of 0.1 W/cm® to 1
kW/cm®, more preferably in the range of 10 to 500 W/cm?, most preferably in the range of 20 to 100
W/em’.

[0631] Energy applied to the target biological structure may be 0.1, 1, 10, 50, 100, 500 J or
more. An exemplary applied energy may be in the range of 0.1 J to 1 kJ, preferably in the range of 1
to 500 J, more preferably in the range of 5 to 250 J, most preferably in the range of 10 to 100 J.
[0632] A frequency of the ultrasound waves used for an aesthetic treatment may be in the
range of at least 100 kHz, e.g. in the range of 0.5 to 100 MHz, preferably in the range of 1 to 50
MHz, more preferably in the range of 2 to 30 MHz, even more preferably in the range of 3 to 20
MHz, most preferably in the range of 5 to 15 MHz. The frequency may vary within one treatment. A
plurality of ultrasound waves of different frequency may be applied to achieve different treatment
effects such as ablation, coagulation, cavitation or non-thermal effect.

[0633] The ultrasound waves may be applied in pulses. Time duration of the pulses may be
in the range of 1 ps to 60 s, more preferably in the range of 1 to 5000 ms, even more preferably in
the range of 5 to 750 ms, most preferably in the range of 50 to 500 ms. Alternatively, the ultrasound
pulses may be applied in bursts including a plurality of subsequent ultrasound pulses. A time period
between two subsequent ultrasound pulses may be in a range of 5 ms to 120 s, more preferably in the
range of 10 ms to 5 s, most preferably in the range of 20 ms to 2 s. Alternatively the ultrasound
waves may be applied continuously.

[0634] A repetition rate of the pulses may be at least 0.1, 5, 10, 25, 50, 100 Hz, or more. The
high repetition rate of the pulses in order of kHz may also be used, e.g. 1 or 5 kHz.
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[0635] Further, ultrasound waves may generate heat within the target biological structure,
e.g. adipose cells. A temperature of the target biological structure may be e.g. in the range of 37 to
60 °C or in the range of 43 to 48 °C. Apoptosis of the adipose cells may be induced. The treatment
device may include a temperature sensor for adjusting the power of the ultrasound waves to maintain
the target biological structure within optimal temperature range.

[0636] The treatment may last at least 5 seconds, preferably at least 1, 5, 10, 20, 30, 60
minutes or up to 240 minutes.

[0637] An applicator may be moveable. A motion of the applicator may follow a
predetermined trajectory, e.g. scanning motion may be used. Alternatively, zig-zag, curvilinear or
circular motion may be used.

[0638] The treatment device may calculate a correct speed of the motion. Further the speed
of the motion may be monitored by at least one sensor and the treatment device may provide
information to the operator. A human machine interface may notify the operator in a human
perceptible form that the speed of the motion is incorrect. A notification may be visual, e.g. flashing
light or light change; audible such as beep; or mechanically perceptible form such as vibration of the
applicator. The speed may be adjusted following the patient’s needs.

[0639] Following the speed of the motion the pulses may be spaced apart in distances in the
range of 0.01 to 25 mm, more preferably in the range of 0.1 to 10 mm, even more preferably in the
range of 0.5 to 5 mm, most preferably in the range of 1 to 3 mm.

[0640] The target biological structure such as adipose cells in a fat layer may be targeted by
imaging ultrasound. The imaging ultrasound may be used for adjusting the frequency, focus and/or
energy of the treatment ultrasound. The ultrasound energy may be delivered to the target biological
structure where the cavitation effect or heat may be generated.

[0641] A specific depth of the fat layer may be treated due to specific penetration depth
and/or the focus which may be adjusted by the operator. The specific depth may be at least 1, 5, 10,
25, 50, 100, 150 mm or more. Exemplary depth may be in the range of 0 to 150 mm, more
preferably in the range of 1 to 100 mm, even more preferably in the range of 5 to 50, most preferably
in the range of 5 to 30 mm.

[0642] Alternatively, the treatment method may be applied to shallow layers of the skin such

as in the depth up to several millimeters, e.g. in the range of 0.01 to 20 mm, more preferably in the
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range of 0.1 to 10 mm, even more preferably in the range of 0.2 to 5 mm, most preferably in the
range of 0.75 to 3 mm.

[0643] An ultrasound waves generating element may be coupled to the patient’s skin.
Alternatively, the ultrasound waves generating element may be in the applicator in mechanical
waves transmitting medium, e.g. a fluid such as water or oil, alternatively rigid transmitting medium
may be used. The ultrasound waves transmission from the applicator to the patient may be enabled
by ultrasound gel.

[0644] The treatment method may be used for reducing adipose cells in number and/or in
volume, further the method may reduce cellulite appearance. The treatment may cause lipolysis,
preferably apoptosis of the adipose cells. Adipose cell metabolism may also be increased. Further
blood and/or lymph flow or local metabolism may increase.

[0645] The treatment by ultrasound waves may be preferably combined with another
mechanical treatment which may provide physical damage of large adipose cells cluster to smaller
clusters to provide enhanced results. Further the combined mechanical treatment method may move
and/or stretch the fibrous septae hence the cellulite appearance may also be reduced.

[0646] Alternatively, the method may be used for enhancing a visual appearance of a skin.
Enhancing the visual appearance of the skin may be interpreted as an increase of skin elasticity or
collagen and/or elastin production; reduction of adipose cells in number and/or volume, scars, stretch
marks, wrinkles or circumferential reduction. Enhancing the visual appearance of the skin may result
in skin rejuvenation or skin tightening effect, skin laxity may also be reduced.

[0647] The treatment may be applied to the face of the patient. The skin compartments, e.g.
elastic fibers such as collagen or elastin may be remodeled and/or a new production of the elastic
fibers may be promoted. Non-invasive treatment method reduces downtime for recovery comparing
to currently used invasive methods. Further the method may be comfortable for the patient.

[0648] In general, the mechanical treatment may be applied prior, during or after the
treatment by magnetic field. The blood and/or lymph flow may be increased, and metabolism may
be improved. Further collagen and/or elastin production may increase.

[0649] Shock, acoustic and/or ultrasound waves may break large clusters of adipose cells into
smaller clusters which may be better metabolized. The shock wave may also provide a relaxation
effect for the treated body region hence the treated body region may be prepared for the following

magnetic treatment.
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[0650] Alternatively shock waves may be applied after the magnetic treatment to promote
lipolysis and/or adipose cells apoptosis influencing ER stress which may result from the applied
magnetic field prior the shock waves application.
[0651] Alternatively, the positive and/or negative pressure application may prepare a
metabolism for the treatment by magnetic field.
[0652] The ultrasound waves applied prior the magnetic field may cause damages to adipose
cells, e.g. a disruption. Further the ultrasound waves may heat the adipose cell and/or liquefy the
adipose tissue. The adipose cells may be metabolized at higher quality by the following magnetic
treatment promoting local metabolism, blood and/or lymph flow. Further the applied magnetic field
may promote a lipolysis by the muscle contraction.
[0653] Exemplary application of a combined treatment may be application of ultrasound
waves for damaging the adipose cells followed by the magnetic treatment. The shock waves may be
subsequently applied to promote a lymph circulation and/or enhance metabolism of the treated
adipose cells.
[0654] Another exemplary application may be application of positive and/or negative
pressure simultaneously with the magnetic field. The local metabolism, blood and/or lymph flow
may be improved as well. Further skin tightening effect may be achieved.
[0655] The time-varying magnetic field may treat biological structures below the skin such
as a muscle. Induced muscle contraction may move the skin layer. On the other hand, the mechanical
treatment may influence the skin, the layers below the skin may be less influenced due to dissipation
of the pressure within the skin layers. Combination of the mechanical treatment and the magnetic
treatment may provide a complex treatment method enhancing visual appearance of the patient’s
body by, e.g. reducing adipose cells or cellulite appearance; providing smoother skin and/or
increasing skin elasticity or shaping the muscle. The combined treatment may achieve the treatment
effect in significantly shorter time periods compared to single treatment methods.
[0656] The magnetic field may be combined with application of heat and/or cold. The body
region may be heated/cooled. The target biological structures may be selectively treated due to
different tolerance of various biological structures to heating/cooling. Applying of heat/cold may
improve metabolism of the biological structure, alternatively a reduction of the biological structure

may occur.
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[0657] The magnetic treatment may be combined with optical treatment. The optical
treatment may be used for remodeling, reducing the volume and/or number of adipose cells, body
contouring or tightening skin, skin rejuvenation, wrinkles and/or stretch mark reduction, mole mark
removal, tattoo removal, enhanced skin tightening, hair removal, treatment of vascular lesions, acne
treatment, sweating reduction and other appearance improving and/or pain relief treatment without
contacting the skin. The treatment may optionally be performed simultaneously or consecutively
during the same session.
[0658] Optical treatment may selectively heat the target biological structure. Optical
treatment may remove and/or remodel e.g. adipose tissue. Before/after, with some overlap or
simultaneously the magnetic treatment of the target biological structure may induce a muscle
contraction within the target biological structure to remodel the adipose tissue by natural adipose
tissue catabolism. Adipose tissue catabolism may be caused by apoptosis and/or necrosis of the
adipocytes. The muscle contraction caused by induced eddy current may be equivalent to a natural
muscle contraction. The adipose tissue may be reduced in natural way. Additionally, the muscle may
be toned and/or shaped in a natural way. The treatment results may be significantly improved.
[0659] Combined applications of optical waves and magnetic field may be used. The optical
treatment may include treatment by optical waves. The magnet treatment may be provided by
permanent magnets, electromagnetic devices generating a static magnetic field or preferably by
magnetic devices generating time-varying magnetic field. In the preferred application the method
may combine treatment by a pulsed magnetic field and optical treatment. The application is not
limited by the recited combination so the combined method may include magnetic treatment and any
treatment by electromagnetic field such as radiofrequency waves, e.g. microwaves, short waves or
long waves.
[0660] Various biological structures have a different tolerance to heating/cooling. Hence
target biological structures may be remodeled, e.g. adipose cells may be selectively reduced. The
cells different from adipose cells such as epidermal cells, are not reduced by the heating/cooling.
The selective reduction of adipose cell may be caused by e.g. crystallization within adipose cells.
The heating/cooling of the adipose cell may reduce the number and/or volume of adipose cells by

lipolysis, apoptosis and/or necrosis.
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[0661] Although the following exemplary treatment describes applying cold to the patient,
the treatment method is not limited to the exemplary application. The method may include heating
the patient instead of cooling the patient.

[0662] The cooling treatment may be used for treatment of structures in the epidermis,
dermis, subcutaneous tissue such as adipose cells, muscle, nerve tissue, etc.), hair follicles,
sebaceous glands, sweat glands, nerves, blood vessels, collagen, elastin fibers, acne, hyperhidrosis,
wrinkles, fine lines, pores, moles, freckles, port wine stains, and other vascular issues, or the like.
Additionally, or alternatively, treatments may be used for skin rejuvenation, skin resurfacing or pain
relief.

[0663] The cooling may be provided by cooling means. The cooling means may be a cooling
element and/or a cooling media. The cooling may be provided in a contact, indirect contact and/or
non-contact manner. Contact cooling may be provided by a cooling element placed to the proximity
of the treated body region, e.g. a thermally conductive material such as metal, gel or ice may be
used. Indirect contact may be provided by a flow of cooling media within a layer of flexible and/or
rigid material, e.g. cooling media such as glycerol, saline or water solution may be used. The cooling
element may include a plurality of passages which the cooling media may flow in. Non-contact
cooling may be provided by radiant cooling. Alternatively cooling media may be applied directly on
the body region. The cooling media used for non-contact heating/cooling may be preferably a fluid,
e.g. a gas or liquid. The gas may be applied in form of a spray, e.g. cold air, CO; or N; may be used.
The cooling media may be at a predetermined temperature which may be controlled by the device to
induce selective treatment of the target biological structure.

[0664] The cooling may cool epidermis, dermis and hypodermis such as adipose cells. In an
exemplary application the adipose cells may be selectively treated by cooling. Cooling means may
be applied to the body region. A reduction of adipose cell may be induced by cooling the adipose
cell. Disruption of adipose cells may occur. The cells different from adipose cells may not be
reduced by the cooling, i.e. the cells may be unimpeded by irreversible changes such as disruption.
[0665] The temperature of the cooling media and/or element may be less than the
temperature of the patient’s body. The temperature of cooling media may be at least -196 °C. The
temperature of the cooling media may be in a range of -90 to +20 °C, preferably in the range of -60
to 10 °C, more preferably in the range of -45 to 5 °C, most preferably in the range of -20 to 0 °C.

Alternatively a cooling media may be chilled by the treatment device providing cooling treatment.
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The cooling media may be preferably ambient air chilled by treatment device. The ambient air may
be chilled by a coolant in the treatment device. The coolant may be rigid, e.g. a Peltier device, solid
state refrigerator or thermoelectric cooler. Fluid coolants may be gases such as helium, carbon
dioxide or sulfur hexafluoride. Two-phase coolants may be halomethanes, haloalkanes, anhydrous
ammonia etc. Liquid coolant may be e.g. water with organic antifreeze additives such as ethylene
glycol, propylene glycol etc. The coolant temperature may be in a range of -100 to 10 °C, preferably
in the range of -75 to 5 °C, more preferably in the range of -60 to 0 °C, most preferably in the range
of -50 to -5 °C. A flow rate of the cooling media cooling the patient may be regulated by the
treatment device, e.g. the flow rate may be in a range of 0.1 to 50 I/s, preferably in the range of 0.5 to
35 I/s, more preferably in the range of 1 to 20 1/s, most preferably in the range of 5 to 15 I/s. The
cooling media may be applied to the body region by a hose for directing the cooling media from the
treatment device to the body region. The hose may alternatively include at least one nozzle/jet for
targeting the cooling media flow onto small body region.

[0666] The applicator including at least one cooling element may contact a flat surface up to
1000 cm?, preferably in a range of 1 to 750 cm”, more preferably in the range of 10 to 500 cm”, most
preferably 350 cm”. The cooling element may be preferably made of thermally conductive material
such as metal or alloy. A shape of cooling element may preferably correspond with a shape of the
applicator. Each cooling element may preferably include a contact plate for contacting the patient’s
skin.

[0667] The cooling element may be a Peltier device. Alternatively, the cooling element may
be passively cooled by coolant flowing inside the cooling element. Alternatively, the cooling
element may include an inner tubing for directing a coolant within the coolant inside the cooling
element in order to cool the cooling element. The coolant may be a phase change medium or
precooled coolant of specific heat capacity. The specific heat capacity may be preferably high.
[0668] The temperature of the cooling element may be preferably in the range of 40 to -40
°C, more preferably in the range of 20 to -20 °C, even more preferably in the range of 10 to -15 °C
or in the range of 5 to -10 °C. The cooling element may have cooling power in a range of up to 100
W, preferably in a range of 1 to 75 W, more preferably in a range of 5 to 50 W, most preferably in
the range of 10 to 35 W.

[0669] According to another embodiment an applicator including the magnetic field

generating device may by cooled by a cooling media. A temperature of the cooling media may be
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sufficient to cool down the casing of the applicator in order to be a cooling means and to cool the
skin.
[0670] A cryoprotectant may be applied to the skin prior to cooling the skin in order to
prevent irreversible damages to epidermis by applying the cooling to the body region.
[0671] The cryoprotectant may have a freezing temperature in a range of -40 to 0 °C. The
freezing temperature should be suitable with the temperature of the cooling element. The
cryoprotectant may be applied onto epidermis and/or the cooling element. Alternatively, the
cryoprotectant may be on a mesh or fabric and it may be placed between the cooling element/media
and patient’s skin. The cryoprotectant may reduce the freezing temperature of body fluids below 0
°C, e.g to-2, -5, -10 or -15 °C. The cryoprotectant may be a paste, gel, hydrogel or liquid. The
cryoprotectant should be thermoconductive and biocompatible. Examples of cryoprotectants are well
known in state of the art.
[0672] A temperature of the adipose cells may be above a freezing point of water to prevent a
reduction of cells including water. The temperature of the hypodermis, e.g. adipose cells, may be
preferably in the range of 37 to -10 °C, more preferably in the range of 20 to -4 °C, even more
preferably in the range of 15 to -2 °C or around 4 °C. The temperature of epidermis may be at least -
40, -20, -10, 15, 20, 35 °C, more preferably the temperature of epidermis may be in the range of
around 5 to -5 °C. A temperature of dermis may be higher than temperature of epidermis. The
temperature of dermis may be in a range of -15 to 20 °C, preferably in the range of -10 to 15 °C,
more preferably in the range of -8 to 10 °C, even more preferably in the range of -4 to 5 °C, most
preferably in the range of -2 to 3 °C. The term around may be interpreted to mean in the range of 10
% of the particular value.
[0673] The temperature of adipose cells may vary during the treatment. The temperature of
the adipose cells may oscillate around a predetermined temperature. The temperature of the adipose
cells may also follow a temperature profile in a predefined temperature range. The temperature
and/or the temperature range may be adjusted following the patient’s needs.
[0674] Alternatively, the adipose cells may be heated prior, during and/or after cooling. The
term “heat prior” refers to preheating the adipose cells before cooling treatment. The term “heat
during” refers to cyclically changing periods of cooling and heating the adipose cells during the
treatment. The treatment may also include passive periods between heating and/or cooling. The term

“passive period” refers to applying neither heating nor cooling. The term “heat after” refers to
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applying heat after the cooling treatment. The periods of heating/cooling and/or passive periods may
be adjusted following by the patient’s need.

[0675] The cooling may be applied for at least 10 seconds. Time duration of cooling the body
region may be in the range of 1 to 240 minutes, more preferably in the range of 5 to 120 minutes,
even more preferably 10 to 60 minutes, most preferably in the range of 15 to 30 minutes.

[0676] The cooling element and/or media may be applied continuously and/or in pulses.
Continuous application may be used for a cooling element and/or media at a temperature above 0 °C.
Pulsed mode may be used for application of fluids below 0 °C. The cooling may be provided
cyclically for short periods in order of milliseconds, e.g. N> may be applied cyclically to prevent
damage to epidermis/dermis. The cooling element and/or media may be applied preferably non-
invasively, e.g. by topical application. Alternatively, the cooling element and/or media may be
applied subcutaneously, e.g. injected.

[0677] The cooling element may correspond with the body region. The cooling element may
be adjustable in shape to fit the body region. The cooling element may be made of flexible material
to be modified in shape to follow the shape and/or contour of the body region. A fitting of the
cooling element may provide homogenous treatment and/or temperature distribution. Further the
heat transfer may be optimized at the contacted surface. Alternatively, an applicator may apply a
negative pressure to the treated body region in order to provide contact between the applicator
including the cooling element and patient’s skin.

[0678] According to an exemplary application the treated body region may be cleaned prior
the cooling treatment. The cooling treatment may be applied to the patient by positioning the
applicator including the cooling element to direct or indirect contact with the patient. The applicator
may preferably include a handle for user-friendly maneuvering and positioning the applicator onto
the body region. Static position of the applicator with respect to the patient may be provided by
fixing the applicator to the patient by a positioning member such as length adjustable belt or by
negative pressure. The cooling treatment may start and heat transfer between hypodermis and the
cooling element may start. After the treatment the treated body region may be preferably treated by
mechanical treatment such as manual massage.

[0679] According to another exemplary application the applicator delivering the cooling
media may be placed proximate to the treated body region. The cooling media may be applied to the

body region. The applicator may be preferably moved over the treated body region in order to
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prevent thermal damages to the skin. During the treatment the cooling treatment parameters may be
adjusted manually or automatically. The cooling treatment parameters may be cooling media
temperature, cooling media flow or distance of the applicator from the skin of the patient.

[0680] A treatment may induce a thermal gradient in the body region, i.e. the shallow layer of
the skin such as epidermis and/or dermis may have a lower temperature than the deeper layer such as
adipose tissue. The effect of cooling may be improved by limiting and/or eliminating dermal blood
flow. The dermal blood flow may be limited by applying vasoconstrictive medicine, preferably
topically administered.

[0681] A thermal gradient may be also a temperature difference between the cooling element
and/or media and biological structure such as hypodermis. A temperature difference AT1 may be
between cooling element and the hypodermis. A temperature difference AT2 may be between the
cooling media and the hypodermis.

[0682] Absolute values of the temperature difference AT1 may be in the range of 0 to 70 °C,
preferably in the range of 2 to 50 °C, even more preferably in the range of 5 to 25 °C, most
preferably in the range of 10 to 15 °C.

[0683] Absolute values of temperature difference AT2 may be in a range of 0 to 200 °C,
preferably in the range of 5 to 100 °C, more preferably in the range of 10 to 75 °C, most preferably
in the range of 20 to 40 °C.

[0684] The cooling may cool down the hypodermis up to 15 c¢cm, preferably in a range of 0.01
to 10 cm, more preferably in the range of 0.05 to 7.5 ¢cm, most preferably in the range of 0.1 to 5 cm.
A volume of frozen tissue may be up to 2500 cm’, more preferably in a range of 10 to 1500 ¢cm’,
more preferably in the range of 25 to 1000 cm®, most preferably in the range of 50 to 500 cm’.
[0685] The device may comprise one or more sensors providing feedback information to
control unit, user interface and/or to an individual controlling system. Based on evaluated feedback
information, cooling treatment parameters may be adjusted by control unit, by a user and/or by any
controlling mechanism. A sensor may be located in a heat exchanger, cooling element and/or in the
applicator. Sensors in the device may measure: pressure under the applicator, temperature, viscosity
of heat transmitter, flow of the heat transmitter, impedance, capacity, permittivity, conductivity,
susceptibility of any part of the device and/or patient's body, sensors analyzing backscattered signal,
infrared radiated spectrum and its intensity, heat capacity, voltage, electric current, phase shift of

delivered and backscattered signal of treatment energy, pulse of the patient and any other biological,
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biochemical and/or physical parameter e.g.: skin tension, muscle tension, level of muscle
contraction, amount of perspiration etc.
[0686] Temperature of the soft tissue may be measured by a sensor directly evaluating
temperature as a physical quantity (e.g. thermometer, thermal imager, etc.) Another method to
evaluate temperature may be by measuring a different physical quantity other than temperature,
wherein the physical quantity is thermally dependent (e.g. by measuring impedance of the soft tissue
beneath the epidermis and counting soft tissue temperature based on a correlation function that
describes such soft tissue dependence of impedance on temperature). Indirect methods of measuring
soft tissue temperature may be beneficial to evaluate noninvasively temperature of the soft tissue
under the epidermis, dermis and/or hypodermis.
[0687] The above described sensors may be used for feedback preventing occurrence of
frostbites. In order to prevent occurrence of the frostbites cryoprotectants may be used, cooling
temperature and/or treatment time may be adjusted. Alternatively, a distance between skin and the
cooling element may be adjusted. Cooling media flow rate or a distance between the skin and the
applicator directing the cooling media to the body region may be adjusted as well.
[0688] The dermal blood flow may also be limited and/or eliminated by applying a pressure.
The pressure greater than systolic blood pressure may be used for pushing the blood out of the
dermal and/or subcutaneous veins. The deeper adipose cells may be cooled and/or the cooling of the
adipose cells to the temperature sufficient to reducing the adipose cells may be reached in shorter
time period. Furthermore, appropriate contact of the cooling element may be provided by the
pressure in case of contact treatment.
[0689] The treatment effect may also be enhanced by applying negative pressure to the skin
below the applicator, e.g. a convex applicator including the cooling element may be used. The skin
may be pulled towards the inner surface of the cooling element. Hence the contact may be enabled
by applying negative pressure. The skin pulled inside the applicator by the negative pressure may be
cooled by the cooling element. Alternatively, the folded tissue may be pinched by two or more
cooling elements and the cooling may be applied to the tissue, particularly to adipose cells. Further
the skin may be stretched and a thickness of the skin may decrease. Skin thickness decrease may
promote improved heat transfer to/from adipose cells. Alternatively, the negative pressure may be
applied cyclically, i.e. in pulsed mode. The cyclically applied negative pressure may pulse with a

repetition rate of pulses in a range of 0.1 to 10 Hz, more preferably in the range of 0.5 to 7 Hz, most
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preferably in the range of 1 to 5 Hz. The cyclically applied negative pressure may promote lymph
and/or blood circulation within the treated body region. Hence the cyclic negative pressure may be
preferentially applied during last few seconds or minutes of the treatment.
[0690] The cooling may be applied with application mechanical treatment such as acoustic,
ultrasound, and/or shockwave treatment to enable more homogenous treatment effect. The adipose
cells reduction may also be promoted by physical movement of the body region by e.g. massaging,
or vibrations. The pressure applied to the body region may vary to improve the results.
[0691] An apoptotic index may increase after cooling the body region. The apoptotic index
refers to a percentage of apoptotic cells in specimen. The apoptotic index may increase due to
cooling up to ten times greater value compared with the value prior the cooling.
[0692] Based on the apoptotic index a treatment combining various methods may be
designed as a tailor-made solution following the patient’s need. The cooling may be applied to the
body region of the patient prior, during and/or after applying a magnetic field to the patient. Cooling
may be applied to the patient by one treatment device, i.e. the treatment device may apply to the
patient the cooling and the time-varying magnetic field by at least one applicator. Alternatively, the
cooling may be provided by one applicator and the time-varying magnetic field may be applied by
another applicator.
[0693] A pain relieving medicament may be provided during the treatment if the patient is
more sensitive to decreased temperature. A topical application may be preferred. The pain relief
effect may be provided by a magnetic field of repetition rate at least 100 Hz, more preferably 120
Hz, even more preferably at least 140 Hz or at least 180 Hz. The pain relieving effect may be
provided before, during or after the treatment.
[0694] Cooling the body region prior to applying the magnetic field may influence a
metabolism of adipose cells. Alternatively, the cooling of the adipose cells may induce apoptosis,
lipolysis, autophagy and/or disruption of the adipose cells. A release of FFA from adipose cells may
induce ER stress as recited above. The application of the magnetic field may cause at least muscle
contraction reducing the adipose cells. Furthermore, the released FFA from adipose cells influenced
by cooling may be used as energy source for muscle work. Hence the cooling may be followed by
treating a patient by magnetic field inducing at least muscle contraction. Due to the combined effect

of cooling and magnetic treatment the adipose cells may be reduced in number and/or volume.
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Moreover, the muscles may be shaped, tightened, strengthened and/or the volume of the muscle may
increase. Additionally, the cellulite appearance may be reduced due to muscle work.

[0695] The magnetic treatment may provide a massage effect. Hence blood and/or lymph
flow may be improved. Additionally, cooled tissue may be relaxed.

[0696] Alternatively, at least one cooling treatment may cause significant adipose cells
reduction. This cooling treatment or a plurality of cooling treatments may be followed by at least one
treatment by magnetic field in order to treat the muscle and/or reduce the adipose cells. The muscle
may obtain tone, strength and/or volume. The at least one treatment by magnetic field may follow
the at least one cooling treatment immediately or after a time period lasting at least 0.01, 0.05, 0.1,
0.5, 1 or up to 10 hours, more preferably at least one day, even more preferably around one week or
up to one month. The period between the cooling treatment may be up to 6 months, preferably 1 day
to 3 months, more preferably 1 week to 2 months, most preferably 2 to 6 weeks.

[0697] The combined magnetic treatment may be applied immediately after an auxiliary
treatment method, more preferably around 0.01 to 24 hours after an auxiliary treatment, e.g. 1,2, 8
or 20 hours. The combined treatment may be applied periodically. Alternatively, an auxiliary
treatment method and/or magnetic field may be applied separately, e.g. treatments may alternate in
appropriate periods. The period between two treatments may last from 12 hours to 1 month or
longer, more preferably from 1 day to 2 weeks, most preferably from 3 days to 1 week.

[0698] In an exemplary application of the treatment method a patient’s body region may be
cooled by a cooling element for e.g. at least 20 minutes up to 1 hour. After stopping the cooling, the
body region may be treated by magnetic field for e.g. 15 to 45 minutes.

[0699] In another exemplary application of combined treatment methods, the body region
may be treated by cooling. After cooling, multiple treatments by time-varying magnetic field may
follow. Alternatively cooling may be repeated after a period of 2 to 6 weeks.

[0700] Cooling the body region may be applied simultaneously while the body region is
treated by magnetic field within one treatment.

[0701] The cooling may be provided to the patient while the patient is being treated by
magnetic field.

[0702] Alternatively, cooling may alternate with treatment by magnetic field, i.e. the
magnetic field is applied when cooling is not provided to the patient or vice versa. Periods of

alternating cooling and magnetic treatment may vary.
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[0703] The magnetic field may be preferably applied in burst mode. Each burst contains train
of magnetic impulses and a period of no magnetic treatment. The train may include a plurality of
magnetic impulses. A number of magnetic impulses may vary in the range of at least 1 to 10000
impulses, more preferably in the range of at least 10 to 1000 impulses. The time duration of the train
and/or the period of no magnetic treatment may vary in order of milliseconds to order of seconds,
e.g. in the range of 100 milliseconds to 100 seconds, more preferably in the range of 1 to 30 seconds,
most preferably in the range of 5 to 15 seconds.
[0704] In one exemplary application the body region may be cooled for a period of e.g. at
least 5 minutes. After stopping the cooling, the body region may be treated by a magnetic field for a
period of e.g. at least S minutes. After stopping the magnetic treatment, the body region may be
cooled.
[0705] The cooling may also be applied after magnetic treatment. The treatment by magnetic
field may provide stimulation, pain relief and/or a myorelaxation effect for the treated body area
before cooling. The cooling applied with pressure may be better accepted by the adipose tissue when
the muscle below the adipose cells is relaxed. Alternatively, the magnetic treatment may provide a
temporary pain relief effect hence a patient suffering from a lower pain threshold, e.g. cool
sensitivity, may be treated.
[0706] Further the adipose cells within the body region treated by the time-varying magnetic
field may tend to be more prone to cooling induced apoptosis.
[0707] In an exemplary application the body region may be treated by a magnetic field for a
period of e.g. at least 15, 20 or 30 minutes. After stopping the magnetic treatment, the body region
may be cooled.
[0708] The cooling may be applied immediately after magnetic treatment, more preferably
around 1 to 24 hours after magnetic treatment, e.g. 1, 2, 8 or 20 hours after magnetic treatment. The
combined treatment may be applied periodically.
[0709] In an exemplary application of the treatment method a patient’s body region may be
treated by magnetic field for e.g. at least 20 minutes up to 1 hour. After stopping the magnetic
treatment, the body region may be treated by cooling for e.g. 15 to 45 minutes.
[0710] In the previously described exemplary treatment methods the cooling of the patient
may be replaced by heating the patient.
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[0711] Figures 11a and 11b illustrate a device/devices providing the combined treatment to
the body region of the patient 43.
[0712] Figure 11a illustrates a treatment device 44 including a connection to power source, a
magnetic field generating device 45 and means for providing heating/cooling 46, e.g. RF source or
cooling element. In an alternative embodiment the treatment device may include at least one
magnetic field generating device which is also able to provide radiofrequency waves.
[0713] Figure 11b illustrates alternative treatment applied to the patient 43 by two separate
treatment devices, i.e. by a device providing magnetic treatment 47 and a device providing
heating/cooling 48.
[0714] All the recited combined treatment methods may be provided by at least one
applicator. The applicator may provide cooling and magnetic treatment. Alternatively, one applicator
may provide cooling and second applicator may provide magnetic treatment. Alternatively cooling
and magnetic treatment may be provided by separate treatment devices, i.e. one treatment device for
cooling the patient and second device for applying the time-varying magnetic field to the patient.
Cooling and time-varying magnetic field may be applied to the patient by one applicator
independently, i.e. simultaneously or prior/after each other.
[0715] The target structure may be treated by combined methods which may be used for
remodeling the adipose tissue, body shaping and/or contouring, muscle toning, skin tightening, skin
rejuvenation, wrinkle removing, reducing stretchmarks, breast lifting, lip enhancement or treatment
of cellulite in general by application of electromagnetic radiation to target structure to selectively
heat the target tissue to remove and/or remodel adipose tissue from the target tissue. The second
approach is to transmit a magnetic treatment to the target structure, inducing at least muscle
contraction within the target structure to remodel the adipose tissue by natural adipose tissue
catabolism. Adipose tissue catabolism may be caused by apoptosis or necrosis of the adipocytes. The
muscle contraction caused by induced eddy current is the same as a natural contraction. The adipose
tissue may be reduced in natural way. Additionally, the muscle may be shredded in a natural way.
Therefore, the effect resulting in body shaping and/or contouring may be significantly improved.
[0716] The combination of the recited method may improve currently used applications in
various aspects and the effect of the treatments may be significantly enhanced. The application of a
radiofrequency electromagnetic field may be combined with application of a magnetic field applied

before, simultaneously or after the radiofrequency treatment. The application of a magnetic field
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may induce many benefits for radiofrequency treatment, such as applications inducing at least
muscle contraction, myorelaxation effect or analgesic effect. The perfusion or metabolism may be
improved as well.

[0717] The at least muscle contraction may induce enhanced effects on adipose tissue
reduction by catabolism of the adipose tissue and burning energy from adipose tissue. The total
adipose tissue reduction effect may be enhanced by radiofrequency treatment.

[0718] Additionally, the at least muscle contraction may improve a blood flow and/or
perfusion in the treated body region. The improved blood flow may be caused by activation of
muscle pump and/or by the muscle necessity of more oxygen due to the at least partial contraction.
The blood flow may increase rapidly and it may last temporarily, preferably up to 1 hour, more
preferably up to 45 minutes, most preferably up to 30 minutes. Due to increased blood flow and/or
local perfusion, the risk of overheated muscle may be limited or even eliminated. Further the
homogeneity of the thermal field induced by thermal effect of radiofrequency treatment may be
significantly enhanced and/or the temperatures may be well-balanced/compensated in the target
body region. Still another benefit may be prevention of creation any hot spot caused by steep thermal
gradient.

[0719] Due to improved blood flow, perfusion and/or lymph flow the metabolism may be
improved. Additionally, the effect of radiofrequency treatment may be enhanced by improved
metabolism, e.g. cellulite treatment, body shaping and/or contouring, skin tightening or skin
rejuvenation. Further benefit may be 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 the removing of the adipocytes.
The removing of the adipocytes may be promoted by higher number of cells phagocytosing the
adipocytes as well. Synergic effects of magnetic and RF treatment may significantly improve
metabolism. Therefore, the possibility of adverse event occurrence may be limited and treatment
results induced by the present invention may be reached in shorter time period.

[0720] Further the at least muscle contraction may improve the movement of lymphatic
vessel and the lymph flow may be improved.

[0721] In the preferred application the RF and/or magnetic field may be modulated. In the
most preferred application both treatments are modulated. The magnetic treatment may be

modulated in the magnetic flux density domain, repetition rate domain, or impulse duration domain,
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to provide different treatment effects and to prevent adaptation of the target biological structure. The
radiofrequency treatment may be modulated in the frequency domain, intensity domain and/or time
domain to reach the most complexity and/or efficiency of the target treated biological structure. The
modulation in the time domain may be changing the active and passive periods of treatment, e.g. the
radiofrequency treatment may include period with no stimulation, i.e. the radiofrequency treatment
may be not continual but the treatment may be provided in pulses. The periods of no stimulation may
vary and may be adjusted by the operator. Due to modulation during the treatment, different target
biological structures may be treated in the different depth.
[0722] The application may be contact or in the preferred application the treatment may be
applied contactless. Contactless application may avoid all biocompatibility factors which may occur
during contact treatment. In the most preferred application the treatment may be provided by self-
operated device. Hence the applicator and/or magnetic field generating device needn’t to be guided
by the operator. The applicator may be positioned on the patient in static position or it may
dynamically move and provide therapy in predetermined pattern. The device, the applicator and/or
the magnetic field generating device needn’t to be operated by the operator or needn’t be under
continual operator’s surveillance for at least 5, 10, 30, 60, 240 seconds or longer with no risk to the
patient. The applicator may be fixed in sufficient distance from the patient’s skin enabling the safe
treatment for the patient. Self-operated treatment may be provided by a hand-held applicator or the
applicator may be fixed to stand-alone device. The self-operated treatment may be also enabled
using various types of sensors in communication with the device for monitoring the treatment and/or
the patient. The at least one sensor may be e.g. reactive sensor, electrochemical sensor, biosensor,
biochemical sensor, temperature sensor, sorption sensor, pH sensor, voltage sensor, sensor for
measuring distance of applicator from the patient surface and/or from the treated area, position
sensor, motion detector, photo sensor, camera, sound detector, current sensor, sensor for measuring
of specific human/animal tissue and/or any suitable sensors measuring biological parameters and/or
combination thereof such as sensor for measuring dermal tensile forces, sensor for measuring the
activity of the muscle, muscle contraction forces, tissue impedance or skin elasticity.
[0723] Further the homogeneity of the treatment may be improved by several approaches. A
first approach may be represented by a moveable applicator providing the dynamic treatment to a
large target area. The dynamic treatment may improve the homogeneity of applied treatment energy

and additionally due to large area the effect is uniform and/or well balanced. Static positioning of the
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applicator may be used as well. Another approach of improving homogeneity may be represented by
using a bolus. The bolus may provide improved transmittance of the electromagnetic energy to the
treated biological structures. Additionally, the bolus may prevent occurrence of hot spots within the
treated area; the bolus may provide constant temperature to the target treated surface area; or the
bolus may increase the homogeneity of the radiofrequency waves application by providing a
homogenous medium for electromagnetic waves propagation not being influenced by the interface of
the target treated area and an air. The bolus may profile the electromagnetic field to enhance the
effect of the treatment. In still another approach an air gap may be between the applicator and the
patient.

[0724] The treatment by magnetic and/or electromagnetic field may be in continuous or
discrete mode. In one application the magnetic treatment may be applied in continual mode with no
pauses and the electromagnetic treatment may be applied in pulsed mode to provide improved
adipose tissue reduction caused by natural process and by the increased temperature. In another
application the electromagnetic treatment may be applied continuously with no pauses and the
magnetic treatment may be applied in pulsed mode to provide improved thermal reduction of
adipose tissue and by improved metabolism due to improved blood flow. Both modes may be
combined in various treatment sequences.

[0725] The application of electromagnetic waves may lead to heating of the tissue. Energy
flux provided by radiofrequency waves may be in the range of 0.001 W/cm” to 1500 W/cm?”, more
preferably in the range of 0.01 W/cm” to 1000 W/cm”*, most preferably in the range of 0.5 W/em” to
500 W/em”.

[0726] The sum of energy flux density of the radiofrequency waves and the optical waves
applied to the patient during the therapy, where the therapy means simultaneous, successive or
overlap treatment or treatments, may last up to 120 minutes, more preferably up to 60 minutes, most
preferably up to 30 minutes, is in the range of 0.03 mW/mm” and 1,2 W/mm?, more preferably in the
range of 0.05 mW/mm? and 0.9 W/mm”, most preferably in the range of 0.01 mW/mm? and 0.6
W/mm?. The energy flux density of optical waves constitutes at least 1 %, more preferably at least 3
% and most preferably at least 5 % of the sum of energy flux density.

[0727] In the preferred application the treatment may be started at the moment when the
target biological structure reaches the predetermined temperature. The temperature in the target

tissue may be up to 80 °C, more preferably in the range of 37 to 60 °C, even more preferably in the
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range of 40 to 45 °C. The temperature may be adjusted based on the intended use, e.g. adipose tissue
reduction, collagen production or muscle contraction. In an alternative application the intended use
may be coagulation and/or ablation. The temperature in the target biological structure may be
measured by invasive method, e.g. using an invasive probe; or by contact method, e.g. using
thermocouple sensor; or by contactless method, e.g. using infrared sensor or camera. The
temperature of the target biological structure may be determined by a mathematic method. The
sensor for measuring the temperature in the target biological structure may be attached to the
applicator.
[0728] A benefit of the application of magnetic treatment and electromagnetic treatment may
be causing an analgesic effect of the application and providing a possibility of treating a patient with
higher sensitivity for thermal effects induced by electromagnetic treatment, i.e. patients with any
predisposition inducing increased thermal sensitivity. The analgesic effect may be induced by
magnetic treatment by suitable repetition rates and it may be induced immediately during the
magnetic treatment. The analgesic effect may last up to several hours after magnetic treatment. The
magnetic flux density of the magnetic treatment may preferably reach at least motor-threshold
intensity inducing at least muscle contraction therefore the homogeneity of the thermal field may be
significantly enhanced.
[0729] Another benefit of application the magnetic treatment may be causing a
myorelaxation effect. The magnetic treatment may be applied on spastic muscle structures to relieve
the hypertonus of the muscle and improving the blood and/or lymph flow. Therefore, relieving the
hypertoned muscle may contribute to the analgesic effect and contribute to the acceptability of the
treatment by the patient.
[0730] The blood and/or lymph flow may be limited in the spastic muscles and the
metabolism may be limited as well, meaning that the risk of clustering the treated target structures
may be higher and possible adverse events may occur. The recited risks may be eliminated by the
used of magnetic treatment.
[0731] In one aspect of the invention, the treatment by magnetic field may be applied to the
target structure before the radiofrequency treatment to prepare the target structure for following
treatment by radiofrequency field. The effect of magnetic treatment may be to induce at least muscle
contraction or to treat a muscle structure to increase a muscular tonus of the target structure. Both

effects may provide a massage effect for the structure within the proximity of the target structure
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hence the blood and/or lymph circulation may be improved to promote local metabolism. The
temperature may be locally increased by the improved blood flow and the target structure may
accept the following radiofrequency treatment at significantly higher quality. Additionally, the
collagen and/or elastin fibers may be remodeled or restored and/or its neogenesis may be improved
to provide a younger, smoother, firmer and enhanced skin appearance.

[0732] Additionally, previous application may improve acceptability of the electromagnetic
field by increasing the temperature of the skin and the transmittance of the electromagnetic field may
be improved due to less value of skin impedance. Further the radiofrequency may penetrate deeper
target structures relative to treatment without a preceding magnetic treatment of the target structure
and/or area.

[0733] Another benefit may be releasing the adipose tissue in the muscle by muscle
contraction and/or by temperature increase causing better liquidity of adipose tissue. Still another
benefit of the at least muscle contraction may be mechanical breaking large adipose tissue bulks into
smaller bulks which may be easier metabolized and/or the smaller adipose tissue bulks may be
removed faster by the lymphatic and/or blood flow. Due to improved metabolism and/or circulation
the cellulite may be treated in a short time and the visual effect on skin appearance may be
significantly enhanced.

[0734] In another aspect of the invention, the treatment by magnetic field may be applied to
the target structure simultaneously with the radiofrequency treatment to improve effects of the
electromagnetic treatment inducing heat in the target structure.

[0735] The simultaneous application of magnetic treatment and radiofrequency treatment
may be in two modes: a first mode may generate the magnetic impulses while radiofrequency
treatment is active or another mode may generate radiofrequency treatment while the magnetic
treatment is not in an active treatment period, i.e. the period of magnetic treatment and
radiofrequency treatment alternates. Both modes amplify the resulting effect of the treatment.
Therefore, the results may be achieved in significantly shorter time than the same results achieved by
separate applications of the radio frequency and magnetic treatments.

[0736] The simultaneous method of magnetic treatment and radiofrequency treatment of the
target tissue may increase the peak magnetic component of the entire treatment resulting in improved
heating of the target structure including containing higher water volume, e.g. skin. Due to increased

temperature of skin, the production and/or remodeling of collagen and/or elastin fibers may be
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improved and the skin may be provided with a younger, smoother, firmer and enhanced appearance.
The effect of overheating the muscle may be reduced by the improved blood flow.
[0737] In still another aspect of the invention, the treatment by magnetic field may be applied
to the target structure after the treatment by electromagnetic field to enhance and/or contribute to the
effects of radiofrequency treatment by influencing the target structure by magnetic field.
[0738] The magnetic field may treat the target structure to cause at least muscle contraction
proximate to the target structure to improve blood flow and provide homogenous temperature
distribution at high quality after creating a temperature distribution at lower quality by
radiofrequency treatment.
[0739] All of the methods may be provided by the above recited technical solutions. The
above mentioned methods may be used separately or in any combination.
[0740] The method may cause the circumferential reduction i.e. a reduction of the size of the
treated body region. The method may be mostly indicated for the regions with cellulite, especially
for buttock, saddlebag, love handle, abdomen, hip, thigh or arm. However, the indication is not
limited to the mentioned regions and the method may be used for treatment of any other body region.
[0741] The at least one applicator may include at least one magnetic field generating device.
The plurality of magnetic field generating devices may be positioned in isolated locations of the at
least one applicator. Alternatively, the magnetic field generating devices may be positioned next to
each other, in an array or matrix, in a pattern or in randomized locations of the at least applicator.
[0742] The magnetic field generating devices may be positioned and/or moved in the at least
one applicator in one plane; in at least two mutually tilted planes defined by a convex or concave
angle, or perpendicular to each other; or in at least two parallel planes with the at least one magnetic
field generating device in each parallel plane. The movement of the at least one magnetic field
generating device may be translational and/or rotational, constant or accelerated. The movement may
follow a predetermined, random or predefined trajectory, such as a pattern, array or matrix. The
movement of the at least one applicator may be handled in similar manner as the movement of the at
least one magnetic field generating device. The angles of the planes and/or the movement of the at
least one magnetic field generating device may be adjusted by an operator following the patient’s
needs. The positioning may be provided by mechanical holder, enabling tilting, distancing and
positioning magnetic field generating device in various planes. In an alternative embodiment the

patient may be positioned in the intersection of the magnetic fields generated by the plurality of
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magnetic field generating devices. In the preferred application the at least one applicator may be
movable and the movement may be circular.

[0743] The plurality of magnetic field generating devices may be positioned within one
applicator having form of mechanical holder. The shape of the applicator having form of mechanical
holder may be adjustable, e.g. the applicator may include at least one moveable part. In a preferred
embodiment the applicator having form of mechanical holder may provide spatial arrangement of
the energy delivery elements in one axis, two axes or three axes and/or provide tilting and/or
rotation. The applicator having form of mechanical holder may provide fixation of the at least one
magnetic field generating device in one position. The moveable parts may be connected by sliding
mechanism and/or by a joint mechanism. An exemplary embodiment of such an applicator may be
found in U.S. patent No. 9,468,774, incorporated herein by reference. The applicator may be
adjustable following the body region and/or biological structure.

[0744] The present methods may also induce muscle contraction to reduce effect of skin
laxity. Skin laxity may be caused by e.g. aging process or increasing number and/or volume of
adipose cells which pulls down the skin by gravity, rapid weight loss or skin stretching during the
pregnancy. The muscles may be treated by the induced electric current to contract. Repetitive
contractions may cause the muscles to obtain the tonus and flexibility. Therefore, the skin
appearance may be enhanced by treating the flabby muscles. The effect of skin tightening may be
achieved. The method also may promote the collagen and elastin fibers in the layers subtending the
epidermis hence the skin may obtain enhanced visual appearance. The method may be widely
applied but not limited to application to the regions of neck, breasts, arms or abdomen. The method
may provide the smoother and younger appearance of the skin to the patient.

[0745] Similar methods of the muscle structure treatment by time-varying magnetic field for
inducing the at least muscle contraction may be used for treatment of wrinkles as well. Wrinkles are
results of extrinsic and intrinsic factors. Nowadays, wrinkles are considered to be negative effect of
natural aging process which decreases the production of collagen and elastin fibers and weakens the
skin which becomes thinner. As the muscle treatment by the magnetic flux density may induce at
least muscle contraction, the collagen and elastin fibers neogenesis may be improved. Additionally,
the muscles subtending the treated region may be toned and the skin may obtain a younger and

enhanced visual appearance. Therefore, the effect of skin tightening may be achieved.
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[0746] Wrinkles may be prevented or reduced by practicing facial exercises which may cause
a massage effect to the facial tissues, improving blood and lymph circulation. Additionally, the facial
muscles may be relaxed and toned after the exercise. A similar effect as facial exercise may be
achieved by non-invasive and/or contactless method of treating the facial muscles by magnetic flux
density. Further additional advantage of the present method may be the improvement of restoration
of the collagen and elastin fibers, more effective toning and strengthening of the facial muscles.
[0747] The present methods may improve the neogenesis and remodeling of collagen fibers
in the lips to reach a full, plump and firmer appearance. The magnetic flux density may be applied to
the lips by an applicator. Therefore, the lips may become fuller and firmer without any need of
invasive method such as injection of the synthetic fillers, permanent makeup or the facial implants.
The present method may promote the remodeling and/or neogenesis of collagen fibers in a natural
way. Additionally, the collagen is natural substance of the human body which may provide the
elasticity to the structure.
[0748] The present methods may be used for enhancing the visual appearance of breasts.
Cooper’s ligament may be treated, improved and/or firmed by the at least muscle contraction. The
treatment may induce the elevation of the breast tissue. Additionally, the breast tissue may be treated
to be modified in a shape, wherein the shape includes the size and/or the contour of the breast tissue.
Therefore, the visual appearance may be enhanced and breasts may be more attractive for the
patient. The present method may be a non-invasive alternative for current aesthetic surgery method
for the treatment of sagging breast tissue. The present method may provide a patient a method of
breast visual appearance enhancement without surgery. Therefore, the method lacks post-surgery
complications such as scars, postoperative pain or long recovery period. Various treatment protocols
may be used.
[0749] Following the recited methods, the treatment may be but is not limited to continuous,
pulsed, randomized or burst. The impulse may be but not limited to monophasic, polyphasic,
biphasic and/or static magnetic field. In the preferred application the magnetic impulse may be in
biphasic regime, i.e. it is consisted of two phases, preferably positive and negative.
[0750] Repetition rate and/or magnetic flux density may vary during the treatment protocol.
Further the treatment may include several periods of different repetition rates, therefore the
modulation may be in repetition rate domain. The treatment may include several periods of different

magnetic flux densities, therefore the modulation may be in magnetic flux density domain.
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Alternatively, the treatment may include different impulse durations, therefore the modulation may
be in impulse duration domain. In yet another approach the treatment may be modulated by any
combinations thereof.

[0751] In one embodiment the repetition rate may be modulated during one treatment
protocol. In one example the train may refer to a plurality of pulses wherein the at least two
following pulses in the train are applied to the patient with the first repetition rate and wherein the
train includes at least two different following pulses applied to the patient with the second repetition
rate. Wherein the first repetition rate may be in the range of 10 to 100 Hz or 11 to 80 Hz or 12 to 50
Hz and wherein the second repetition rate may be in the range 0.1 to 30 Hz or 0,5 to 25 Hz or 1 to 20
Hz or 1 to 12 Hz. According to the same example the pulses of the first and the second repetition
rates may be applied in order to provide incomplete tetanus contraction of the treated muscle or
complete tetanus contraction of treated muscle. According to the same example the pulses of the first
repetition rate may be applied in order to provide incomplete tetanus contraction of the treated
muscle or complete tetanus contraction of treated muscle. In still another example the train may
refer to a plurality of pulses including more than two different repetition rates.

[0752] Various envelopes and/or waveforms, e.g. pulse, sinusoidal, rectangular, square,
triangular, saw-tooth, trapezoidal, exponential etc. for the purpose of muscle treatment may also be
used, and are not limited to recited shapes.

[0753] The values of magnetic flux density and repetition rate are cited in several preferred
applications since the perception of the treatment is subjective. Nevertheless, the magnetic flux
density and repetition rates are not limited by the recited values. A person skilled in the physical
therapy is able to repeat and apply the treatment methods adjusting the magnetic flux density and/or
repetition rate following the patient’s sensitivity or needs.

[0754] The present method is not limited to be used independently. For enhancing the results,
the methods may be used in combination with other auxiliary treatment method.

[0755] A combined treatment may improve the blood flow, create micro-disruptions of
treated tissue such as adipose cells, and/or create movement, rotation or polarization of particles by
induced current and/or magnetic field which increase the temperature of treated tissue. The
combined treatment may result in increased cell membrane permeability resulting in increased

liquefying of clusters of adipose cells and/or lipolysis. The combined treatment highly reduces the
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risk side effect associated with currently used treatment methods such as occurrence of e.g.
panniculitis or swelling.

[0756] An exemplary application of the combined treatment method may use application of
cold, mechanical treatment, heating and magnetic field. Such application may be cooling the body
region and maintaining the adipose cells to the temperature in the range of 15 to -2 °C. Cooling may
cool the adipose cells and the adipose cells may be at least partially damaged. Further the
mechanical treatment may be applied to the body region to break large clusters to smaller clusters of
adipose cells. Further the body region may be heated by e.g. radiofrequency treatment. The smaller
clusters of adipose cells may be heated by the radiofrequency waves more homogenously compared
to heating of the large adipose cells cluster. Finally, the time-varying magnetic field may be applied
to the body region. The induced muscle contraction may improve blood and/or lymph flow. The
treated adipose cells may be better metabolized and/or removed from the treated body region.
Further the muscle contraction may metabolize released FFA as a primary energy source.

[0757] Another exemplary application may use heating the adipose cells by radiofrequency
waves. Alternatively, the adipose cells may be heated by ultrasound waves or light. Additionally, the
cavitation may induce disruption of the adipose cells. Further the magnetic treatment may cause the
muscle contraction increasing blood and/or lymph flow. The muscle contraction may metabolize
released FFA as a primary energy source. Further the mechanical treatment may provide the
massage effect for the treated body region for better regeneration and/or faster removing lactate
and/or metabolic products. Alternatively, the exemplary application may include cooling the body
region after applying mechanical treatment to improve reducing of the adipose cells.

[0758] Still another exemplary application may use heating the adipose cells by
radiofrequency waves. Alternatively, the adipose cells may be heated by ultrasound waves or light.
Further the shock waves may be applied to the body region to break large clusters to smaller clusters
of adipose cells and/or improve the blood and/or lymph flow to prepare the treated body region for
treatment by magnetic field. The following magnetic field may cause muscle contraction, metabolize
released FFA. Finally, the shock waves may provide the massage effect for the treated body region
for better regeneration and/or faster removing lactate and/or metabolic products.

[0759] The combined treatment may be applied for at least 10 seconds. Time duration of the

combined treatment of the body region may be in the range of 1 to 240 minutes, more preferably in
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the range of 5 to 120 minutes, even more preferably 10 to 60 minutes, most preferably up to 30
minutes.

[0760] Each treatment method of the combined treatment, e.g. magnetic, mechanic or
thermal treatment, may be applied immediately after a precedent treatment method, more preferably
around 1 to 24 hours after the precedent treatment method, e.g. 1, 2, 8 or 20 hours after the precedent
treatment method. The combined treatment may be applied periodically.

[0761] Alternatively, the combined treatment may be applied separately, e.g. treatments may
alternate in appropriate periods. The period may last from 12 hours to 1 month, more preferably
from 1 day to 2 weeks, most preferably from 3 days to 1 week.

[0762] All the recited methods may be applied to a patient in a non-invasive and/or
contactless way. Therefore, the present methods provide an effective alternative approach of
enhancing the visual appearance with no need of invasive treatment or surgery. Further, the visual
results are appreciable after several treatments. Additionally, the results include not only the visual
appearance enhancement but even the improvement of the muscle structures, hence the patient feels
firmer and tighter. The muscle structures become toned with no need of any diet or spending time by
exercising in fitness.

[0763] The patient may feel firmer and/or tighter. The skin may be also tighter. Additionally,
adipose tissue reduction may occur. Furthermore, cellulite may be reduced as well.

[0764] Alternatively, the combined treatment may influence a sport performance. The
combined treatment may be used for regeneration after sport performance and/or for recovering of
the athletes after injuries by regenerating the muscles, improving local metabolism, preventing
atrophy and/or by selective training of correct motion patterns. Hence a muscle memory and/or
motion coordination of the athlete may be improved as well.

[0765] All the recited method may be combined together and may be provided in various
sequences to treat various issues during one treatment. Furthermore, each application may induce a
plurality of treatment effect, e.g. adipose cell reduction, intramuscular fat decrease and/or reduction
of cellulite.

[0766] Thus, novel systems and methods have been described. Various changes and
substitutions may of course be made 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.
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[0767] The following U.S. Patent Applications and their combinations with this patent
application are incorporated herein by reference: Provisional U.S. Patent Application No.
62/357,679; Provisional U.S. Patent Application No. 62/587,716; U.S. Patent Application No.
15/678,915; U.S. Patent Application No. 15/786,303; U.S. Patent Application No. 15/478,943; U.S.
Patent Application No. 15/471,946, now U.S. Patent No. 10,080,906; U.S. Patent Application No.
16/134,116; U.S. Patent Application No. 15/584,747; U.S. Patent Application No. 16/205,401; U.S.
Patent Application Nos. 16/218,735 and 16/217,724; U.S. Patent Application Nos. 16/196,798 and
16/196,837; U.S. Patent Application No. 16/042,093; U.S. Patent Application No. 15/344,811; U.S.
Patent Application Nos. 16/034,752 and 16/034,793; U.S. Patent Application No. 15/954,783; U.S.
Patent Application No. 15/862,410; U.S. Patent Application No. 15/860,443; U.S. Patent
Application No. 15/677,371; U.S. Patent Application No. 15/446,951; U.S. Patent Application No.
15/396,073; U.S. Patent Application No. 15/178,455; U.S. Patent Application No. 15/151,012; U.S.
Patent Application No. 15/099,274; U.S. Patent Application No. 15/073,318; U.S. Patent
Application No. 14/951,093; U.S. Patent Application No. 14/926,365; U.S. Patent Application No.
14/789,156; U.S. Patent Application No. 14/789,658; U.S. Patent Application No. 15/601,719; U.S.
Patent Application No. 15/473,390; U.S. Patent Application No. 15/404,384; U.S. Patent
Application No. 16/194,800; Provisional U.S. Patent Application No. 62/440,912; Provisional U.S.
Patent Application No. 62/440,936; Provisional U.S. Patent Application No. 62/440,940; and
Provisional U.S. Patent Application No.62/441,805; U.S. Patent Application No.14/412,875.

[0768] All the above-listed applications are incorporated herein by reference in their

entireties.
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WHAT IS CLAIMED IS:

A method for toning muscles of a patient using a treatment device that generates time-
varying magnetic fields.

A treatment device for toning muscles of a patient using time-varying magnetic fields.
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ABSTRACT

Combined methods for treating a patient using time-varying magnetic field are described.
The treatment methods combine various approaches for aesthetic treatment. The methods are

focused on enhancing a visual appearance of the patient.
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Doc Code: TRACK1.REQ
Document Description: TrackOne Request

PTO/SB/424 (12-11)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

::niilsetnl;loarr:ned Tomé.S SC HWARZ Er?gvsrrs:visional Application Number (if TO Be Assigned
e AESTHETIC METHOD OF BIOLOGICAL STRUCTURE TREATMENT BY MAGNETIC FIELD

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i), the prioritized examination fee set forth in 37
CFR 1.17(c), and if not already paid, the publication fee set forth in 37 CFR 1.18(d) have been
filed with the request. The basic filing fee, search fee, examination fee, and any required
excess claims and application size fees are filed with the request or have been already been
paid.

2. The application contains or is amended to contain no more than four independent claims and
no more than thirty total claims, and no multiple dependent claims.

3. The applicable box is checked below:

I.  iZ Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed oath or declaration under 37 CFR 1.63 is filed with the application.

1. Ui Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

sinature /RICArd D. Coller 111/ sae NOVEMber 4, 2019
neme ey ichard D. Coller [l Practioner - oer 60,390

Note: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required in accordance with
37 CFR 1.33 and 11.18. Please see 37 CFR 1.4(d)} for the form of the signature. If necessary, submit multiple forms for more than one
signature, see below™.

1
*Total of one (1) forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

Page 2

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/673,683 11/04/2019 Toméds SCHWARZ 4387.0050007 6820
26111 7590 12/18/2019 | A AMINGR |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005
| ART UNIT | PAPER NUMBER |
3791
| NOTIFICATION DATE | DELIVERY MODE |
12/18/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

e-office @sternekessler.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/673,683 SCHWARZ et al.
Decision Granting Request for
Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
KIMBERLY A INABINET ~ [OPET Yes

1. THE REQUEST FILED 04 November 2019 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. OJ for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

I o mmo O

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to KIMBERLY INABINET at (571)
272-4618. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/{KIMBERLY A INABINET/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: SCHWARYZ ef al. Confirmation No.: 6820
Applicant: BTL Medical Technologies SR.O. Art Unit: 3791

Application No.: 16/673,683 Examiner: To Be Assigned
(Continuation of Appl. No. 16/266,494; Filed: Atty. Docket: 4387.0050007
February 4, 2019}

Filing Date: November 4, 2019

Title: AESTHETIC METHOD OF BIOLOGICAL STRUCTURE TREATMENT

Preliminary Amendment Under 37 C.FR. § 1.115
Mail Stop Amendment

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commniissioner:

In advance of prosecution, Applicant submits the following amendments and remarks.

It is not believed that extensions of time are required bevond those that may otherwise be
provided for in documents accompanying this paper. However, if additional extensions of time are
necessary to prevent abandonment of this application, then such extensions of time are hereby
petitioned under 37 CF.R. § 1.136(a), and any additional fees required to continue prosecution or
appeal of this application (including issue fee, fees tor net addition of claims or forwarding to

appeal} are hereby authorized to be charged to our Deposit Account No. 19-0036.
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

» i 10 resnon P

Applicatio

n Numbe

U.S. Pate
. P

PTO/SB21 {(07-06)

Approved for use through 11/30/2020. OMB 0651-0031

18/873,683

<

nt and Trademark Office; U.S. DEPARTMENT OF COMMERCE

calid OB co

goer

TRANSMITTAL Filing Date

November 4, 2018

F@RM First Named Inventor

Tomés SCHWARZ

At Unit

3781

Examiner Name
(’i’O be used for alf COiTeS‘pOndeﬂCe after initial filing,
Y

To Be Assigned

Attorney Docket Number
Total Number of Pages in This Submission

4387.00500C7

J

ENCLOSURES {Check all that appiyv)

E::} Fee Transmittal Form {::] Drawing(s)
[:} Fee Attached

Amendment/Reply

[::} After Final

D Affidavits/declaration(s)

Licensing-related Papers

Petition
Petition to Convertio a
Provisional Application

N

Exiension of Time Reguest Terminal Disclaimer

Express Abandonment Request Request for Refund

L0 B

information Disclosure Staternant CD, Number of CD(s)

Power of Attorney, Revocation
Change of Correspondence Address

i:l {andscape Table on CD

LD o

After Allowance Communicationto TC
Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
{Appeal Notice, Brief, Reply Brief}

Proprietary Information

Status Letter

Cther Enclosure(s) (please Identify

below):

Cedtlified Copy of Priosity Remarks

0 DO

under 37 CFR 1.52 or 1.53

Deposii Account 18-0036.

Document(s) Conf. No. 6820

Reply to Missing Paris/

incomplete Application Excess independent claims fee: § 460.00
Reply {o Missing Paits Excess fotal claims fee: § 1,000.00

The Office may charge any fee deficiency for any submission made with this transmittal to

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
Sierne, Kessler, Goldstein & Fox P.LL.C.

Signature /Richard D. Coller 11/

Printed name i . )
Richard D. Coller ili

Date December 18, 2019

Reg. No. 60 390

-

CERTIFICATE OF TRANSMISSION/MAILING

'\

the date shown below:

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Palents, P.O. Box 1450, Alexandiia, VA 22313-1450 on

Sighature

Wg}ed or printed name

Date

S

This collection of information is required by 37 CFR 1.5. The information is required to cbtain or retain a benefit by the public which is to file (and by the USPTO to
process)y an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimaied to 2 hours to compleie, inciuding
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandrig, VA 22313-14530. DC NCT SEND FEES OR COMPLETED FORMS T THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-8189 and seiect oplion 2.
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Privacy Act Statement

The Privacy Act of 1874 {P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: {1} the general authority for the
collection of this information is 35 U.3.C. 2(b)(2); (2) furnishing of the informatlion solicited is voluntary;
and (33 the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is 10 process and/or examine your submission related to a patent application or patent. f you do
not furnish the requested information, the U.S. Palent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

The information on this form will be treated confidentially to the extent allowed under the
Freedom of information Act (5 U.8.C. 552) and the Privacy Acl (5 U.8.C 352a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disciosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disciosed, as a routine use, in the course of
presenting evidence {0 a couri, magistrale, or adminisirative tribunal, including disclosures o
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, 1o a Member of
Congress submilting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect {o the subject matlier of the
record.

A record in this system of records may be disclosed, as a rouling use, {0 a contracior of the
Agency having need for the information in order {o perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1874, as
amended, pursuant io 5 U.S.C. 552a{m).

A record related o an Intemational Application filed under the Patent Cooperation Treaty in
this system of records may be disclosad, as a routine use, o the Inlernational Bureau of the
World intellectual Properly Organization, pursuant {o the Palent Cooperation Trealy.

A record in this system of records may be disclosed, as a routine use, io ancther federsl
agency for purposes of National Securily review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.5.C. 218(0)).

A record from this system of records may be disclosad, as a routine use, o the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authorily of 44 U.8.C. 2804 and 2806, Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (e, GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, o the public after
either publication of the application pursuant 1o 35 U.8.C. 122(b} or issuance of a patent
pursuant o 35 U.S.C. 151, Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a rouline use, 1o the public if the record was filed in an application which
became abandonad or in which the proceedings were terminated and which application is
referenced by either a published application, an appilication open {o public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, Siate,
or jocal law enforcement agency, if the USPTO becomes aware of a violation or potential
viclation of law or regulation.
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Remuarks
Upon entry of the foregoing amendment, claims 3-32 are pending in the application, with
claims 3, 10, 17, and 25 being the independent claims. Claims 1 and 2 are canceled without
prejudice or disclaimer. New claims 3-32 are added. These changes introduce no new matter, and

their entry is respectfully requested.

Conclusion

Prompt and favorable constderation of this Preliminary Amendment is respectfully
requested. Applicant believes the present application is in condition for allowance. If the Office
believes, for any reason, that personal communication will expedite prosecution of this application,

the Office is invited to telephone the undersigned at the number provided.

Respecttully submitted,

STERNE, KESSLER, GOLDSTEMN & FOXPL.L.C

D A

Richard D. Coller I

Attorney for Applicant

Registration No. 60,390
Date: __ December 18, 2019

1100 New York Avenue, N'W.
Washington, D.C. 20005-3934
(202) 371-2600

14320897.1

Atty. Dkt. No. 43870050007
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Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the application.

I. {Canceled).

o

(Canceled).

3. {New) A method for toning muscles of a patient using a treatment device that generates
time-varying magnetic fields, the method comprising:

charging a first energy storage device and a second energy storage device;

discharging the first energy storage device to a first magnetic field generating cotl disposed in a first
applicator, and discharging the second energy storage device to a second magnetic field
generating coil disposed iu a second applicator;

cooling the first magnetic field generating cotl and the second magnetic field generating coil by oil;

placing the first applicator and the second applicator in contact with the patient’s skin or clothing at
a body region, the body region comprising the patient’s buttocks or abdomen;

causing the first magnetic tield generating coil to generate an impulse of a first time-varying
magnetic field, and causing the second magnetic field generating coil to generate an impulse
of a second time-varying magnetic field, the first ime-varying magnetic field and the second
time-~varying maguetic field have a magnetic flux density 10 a range of 0.5 to 7 Tesla at
surfaces of the first and second magnetic field generating coils, wherein each impulse of the
first time-~varying magnetic field and each irpulse of the second time-varying magnetic
field is biphasic and sinusoidal;

generating a plurality of impulses of the first ime-varying magnetic field and a plurality of impulses
of the second time-varying magnetic field with a repetition rate in a range of 1 to 300 Hz,

establishing a pulse of the first time-varying magnetic field, wherein the pulse of the first time-
varying magnetic field comprises the impulse of the first time-varying magnetic field and

wherein the pulse of the first time-varying magnetic tield lasts a time period between a

Atty. Dkt. No. 43870050007
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beginning of the impulse of the first time-varying magnetic field and a beginning of
consecutive impulse of the first time-varying magnetic field;

generating the impulse of the second time-varying magnetic tield during the first pulse of the first
time-varying magnetic field; and

applying the plurality of impulses of the first time-varying magnetic field and the plurality of
impuises of the second time-varying magnetic field to muscle fibers, neuromuscular plates,
or nerves innervating muscle fibers in the body region such that muscles of the body region

are caused to contract.

4. {(New) The method of claim 3, further comprising:

positioning the first applicator independently on the second applicator.

S. {New) The method of claim 4, further comprising:
coupling the first and second applicators to the patientsuch that the first applicator is coupled to a
first area of the body region and the second applicator 1s coupled to a second area of the

body region, wherein the first body region is different from the second.

6. {New) The method of claim 4, further comprising:
simultaneously applying the first ime-varying magnetic field to a first muscle and the second time-
varying magnetic field to a second muscle,

wherein the first muscle i1s different from the second muscle.

7. {(New) The method of claim 3, further comprising:

directing the oil into the first applicator and into the second applicator.

8. {New) The method of claim 3, wherein the first magnetic field generating coil has same
inductance as the second magnetic field generating coil and wherein the first time-varying
magnetic field and the second time-varying magnetic field are generated with an impulse

duration in a range of 3 pus to 3 ms.
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9. {(New) The method of claim &, further comprising:

applying the first and second time-varying magnetic fields to cooperating muscles.

10. {(New) A method for toning muscles of a patient using a treatinent device that generates
time-~varying maguetic fields, the method comprising:

placing a first applicator comprising a first magnetic field generating cotl disposed in a first
applicator in contact with the patient’s skin or clothing;

placing a second applicator comprising a second magnetic field generating coil disposed in a second
applicator in contact with the patient’s skin or clothing;

attaching the first applicator and the second applicator to the patient’s buitocks or abdomen with a
belt so that the belt holds the first applicator and the second applicator to the patient’s skin
or clothing at the buttocks or abdomen, wherein the first applicator is positioned
independently on the second applicator, and wherein the first applicator is positioned in a
different area than the second applicator;

charging a first capacitor and a second capacitor,

discharging the first capacitor to the first magnetic tield generating coil such that the first magnetic
field generating coil generates a first time-varying magnetic field, wherein the first time-
varving magnetic field is sinusoidal and biphasic;

establishing a first pulse, wherein the first pulse comprises one impulse of the first time-varying
magnetic field, wherein the impulse of the first time-varying magnetic field has an impulse
duration in a range of 3 usto 3 ms;

discharging the second capacitor to the second magnetic field generating coil such that the second
magnetic field generating coil generates a second time-varying magnetic field with an
impulse duration 1n a range of 3 us to 3 ms;

establishing a second pulse, wherein the second pulse comprises one impulse of the second time-
varying magnetic field, wherein the first time-varying magnetic field is sinusoidal and
biphasic, wherein the impulse of the first ime-varving magnetic field has an impulse

duration in a range of 3 ps to 3 ms;

Atty. Dkt. No. 43870050007
LUMENIS EX1003
Page 182



-5 - SCHWARY ef al.
Application No. 16/673,683

assembling a first plurality of impulses of the first time-varying magnetic field and a plurality of
impulses of the second time-varying magnetic field into a first plurality of impulses having a
tirst pulse repetition rate;

assembling a second plurality of impulses of the first ime-varying magnetic field and a plurality of
impulses of the second time-varying magnetic field into a second plurality of impulses
having a second pulse repetition rate, wherein the second repetition rate differs from the first
repetition rate; and

applying a plurality of imopulses of the first and the second time-varying roagunetic fields to a muscle
group comprising one of a gluteus maximus, a gluteus medius, a gluteus mintmus, a rectus
abdominis, an abdominal internal oblique, an abdominal external oblique, a transverse
abdominal, or a pyramidalis to cause a muscle contraction such that the patient is treated by

the first and the second time-varying magnetic fields at the same time.

It {(New) The method of claim 10, further comprising:

placing the first and the second applicators in contact with the patient’s skin or clothing in a body
region such that the first time-varving magnetic field is applied to muscle fibers,
neuromuscular plates, or nerves innervating muscle fibers of a first muscle and such that the
second time-varying magnetic field is applied to muscle fibers, neuromuscular plates, or
nerves innervating muscle fibers of a second muscle, wherein the first muscle differs trom

the second muscle.

12. {(New) The method of claim 10, further comprising:

cooling the first magnetic field generating coil and the second magnetic field generating coil; and

assembling a third plurality of imopulses of the first time-varying magnetic field and a plurality of
impulses of the second time-varying magnetic field into a third plurality of impuises having
a third pulse repetition rate,

wherein the third repetition rate differs from the first repetition rate and from the second repetition

rate.
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{(New) The method of claim 12, wherein the first plurality of respective impulses, the
second plurality of respective impulses, or the third plurality of respective impulses

establishes a trapezoidal envelope.

14,  {New) The method of claim 10, further comprising:
directing a fluid cooling media into the first applicator and into the second applicator such that the
tirst magnetic tield generating coil and the second magnetic field generating coil are cooled

by the fluid cooling media.

5. {(New) The method of claim 14, wherein the first magnetic field generating cotl and the

second magnetic field generating cotl have the same inductance.

6. {New) The method of claim 15, further comprising
initiating a treatment protocol using a touchscreen graphical user interface,
wherein the treatment protocol comprises a set of predetermined treatment sequences having

predetermined repetition rates applied for a predetermined time period.

17 {(New} A treatment device for toning muscles of a patient using time-varying magnetic
fields, the treatment device comprising:

a control unit;

a first energy storage device;

a second energy storage device;

a first applicator, the first applicator comprising:
a first casing; and
a first magnetic field generating coil disposed within the first casing;

a first connecting tube coupling the first applicator to the control unit, wherein the first connecting
tube includes a first fluid conduit for directing cooling media to the first magnetic field
generating device;

a second applicator, the second applicator comprising:

Atty. Dkt. No. 43870050007
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a second casing; and
a second magnetic field generating coil disposed within the second casing;

a second connecting tube coupling the second applicator to the control unit, wherein the second
connecting tube includes a second fluid conduit for directing cooling media to the second
magnetic field generating device;

a first switching device configured to enable discharge of the first energy storage device to the first
magnetic field generating coil; and

a second switching device configured to enable discharge of the second energy storage device to the
second magnetic field generating coil,

wherein the first and the second switching devices are coupled to the control unit, wherein the
control unit enables the first and the second switching devices to be synchronously switched,

wherein the treatment device is configured so that the first energy storage device is discharged to
the first magnetic field generating coil such that the first magnetic field generating coil
generates an impulse of a first time-varying magnetic field with magnetic flux densities in a
range of 0.5 to 7 Tesla, and the second energy storage device is discharged to the second
magnetic field generating coil such that the second magnetic field generating cotl generates
a second time-varying magnetic field with magnetic flux densities in a range of 0.5 to 7
Tesla, wherein each impulse of the first and the second time-varying magnetic fields is
biphasic,

wherein the first applicator and the second applicator are configured to be placed in contact with the
patient’s skin or clothing at a body region, the body region comprising the patient’s buttocks
or abdomen, and

wherein the treatment device is further configured so that the first and second time-varying
magnetic fields are applied in trains of magnetic pulses to muscle fibers, neuromuscular
plates, or nerves innervating muscle fibers in the body region, the magnetic pulses having a
repetition rate in a range of 1 to 300 Hz, such that muscles of the body region are caused to

contract.
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(New) The treatment device of claim 17, wherein the first magnetic field generating cotl and

the second magnetic field generating coil have the same inductance.

{New) The treatment device of claim 18, wherein the first magnetic field generating coil i3
configured to generate same treatment parameters with the second magnetic field generating

coil,

{(New) The treatment device of claim 17, wherein the first applicator and the second
applicator are coupled to the body region by a belt and wherein the first applicator is

moveable along the belt independently on the second applicator.

{(New) The treatment device of ¢claim 17, wherein the first applicator 1s configured to be
positioned to a first area of the body region and the second applicator 1s configured to be
positioned to a second area of the body region, wherein the first area differs from the second

arca.

{(New) The treatment device of claim 18, wherein the first magnetic field generating coil and

the second magnetic field generating coil are flat.

{(New) The treatment device of claim 22, wherein the first ttime-varying magnetic field and
the second time-varying magnetic field are generated with an tmpulse duration in a range of

3 ps to 3ms.

(New) The treatment device of claim 17, wherein the treatment device further comprises a

touchscreen coupled to the control unit,

{(New} A treatment device for toning muscles of a patient using time-varying magnetic

fields, the treatment device comprising:

a control unit;
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a first energy storage device;

a second energy storage device,

a first applicator, the first applicator comprising:

a first casing; and
a first magnetic field generating coil disposed within the first casing;

a first connecting tube coupling the first applicator to the control unit, wherein the first connecting
tube comprises a first fluid conduit coupled a source of oil wherein the first fluid conduit is
configured to direct the ol to the first magnetic field generating coil such that the first
magnetic field generating coil is cooled by the oil;

a second applicator, the second applicator comprising:

a second casing; and
a second magnetic field generating coil disposed within the second casing; and

a second connecting tube coupling the second applicator to the control unit, wherein the second
connecting tube comprises a second fluid conduit coupled the source of oil wherein the
second fluid conduit 1s configured to direct the ol to the second magnetic field generating
coil such that the second magnetic field generating coil is cooled by the ail,

wherein the treatment device is configured so that the first energy storage device is discharged to
the first magnetic field generating cotl to generate an impulse of a first time-varying
magnetic field, and the second energy storage device is discharged to the second magnetic
field generating coil to generate an impulse of a second time-varying magnetic field,
wherein each impulse is biphasic and sinusoidal,

wherein the first applicator and the second applicator are configured to be coupled to a body region
by a belt, wherein the body region comprising the patient’s buttocks or abdomen,

wherein each applicator is configured to be positioned independently along the belt such that two
different areas of the body region are treated during one treatment,

wherein the first and second magnetic field generating coils are configured to generate time-varying
magnetic fields with a repetition rate in a range of 1 to 300 Hz and a magnetic flux densities

in a range of 0.5 to 7 Tesla at surfaces of the first and second magnetic field cotls,
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wherein the control unit regulates energy provided to the first magnetic field generating coil such
that the first magnetic field generates a plurality of impulses of the first time-varying
magnetic field with a constant repetition rate such that trapezoidal envelope is generated,

wherein the control unit regulates energy provided to the second magnetic field generating coil such
that the second magnetic tield generates a plurality of impulises of the second time-varying
magnetic field with a constant repetition rate such that trapezoidal envelope 1s generated,
and

wherein the treatment device is configured so that the plurality of impulses of the first ime-varying
magnetic field and the plurality of impulses of the second time-varying magunetic field are
applied in to muscle fibers, neuromuscular plates, or nerves innervating muscle fibers in the

body region such that muscles of the body region are caused to contract.

26, {New) The treatment device of claim 25, wherein the ol circulates in the first casing and the

second casing.

27. {(New) The treatment device of claim 25, wherein the first magnetic field generating cotl
and the second magnetic field generating coil have the same inductance, and wherein the

first magnetic field generating coil and the second magnetic field generating coil are flat.

28. {(New} The treatment device of claim 25, wherein the first applicator is configure to be
coupled to a first area of the body region and wherein the second applicator is configured to
be coupled to a second area of the body region, wherein the first area differs from the second
area, and

wherein the control unit 1s configure to provide energy to the first magnetic field generating coil and

1o the second magnetic field generating coil such that both magnetic field generating cotls

assemble a first plurality of respective impulses with a first repetition rate, a second plurality

of respective impulses with a second repetition rate and a third plurality of respective

impulses with a third repetition rate, wherein the first repetition rate differs from the second
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repetition rate and the third repetition rate and wherein the second repetition rate differs

from the third repetition rate.

{New) The treatment device of claim 28, wherein the first ime-varying magnetic field and

the second time-varying magnetic tield are generated with same treatment parameters.

{(New) The treatment device of claim 29, wherein the first magnetic field generating coil and
the second magnetic field generating coil are flat and circular, and
wherein the treatment device is configured to apply first ime-varying magnetic field and the

second time-varving magnetic field simultaneously to the patient.
{(New) The treatment device of claim 25, wherein each impulse of the first ime-varying
magnetic field and each impulse of the second time-varying magnetic field is symmetric and

wherein each impulse has an impulse duration in a range of 3 pus to 3 ms.

{(New) The treatment device of claim 25, wherein each applicator is configured to be

replaced by another applicator.
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DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Specification
2. The lengthy specification has not been checked to the extent necessary to determine the
presence of all possible minor errors. Applicant’s cooperation is requested in correcting any
errors of which applicant may become aware in the specification.
Claim Objections
3. Claims 1-3, 5, 8, 19, 21, 25, and 28-30 are objected to because of the following
informalities:
e Claim 3, line 22: “beginning of consecutive impulse” should read --beginning of a
consecutive impulse—.
e Claim 5, line 2: “patientsuch” should read —patient such—.
e C(Claim 5, line 4: “from the second.” should read —from the second body region--.
e (laim 8, line 1: “coil has same” should read —coil has the same--.
e Claim 19, line 2: “generate same treatment parameters with the” should read —
generate the same treatment parameters as the--.
e Claim 21, lines 2-3: “positioned to a” should read —positioned on a--.
e Claim 25, line 26: “region comprising” should read —region comprises--.
e Claim 25, lines 34 and 37: “such that trapezoidal” should read —such that a
trapezoidal--.

e Claim 25, line 41: “applied in to muscle” should read —applied to muscle--.
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e Claim 28, lines 1 and 5: “configure” should read —configured--.
e (Claim 29, line 2: “with same” should read —with the same--.

e Claim 30, line 3: “apply first” should read —apply the first--.
Appropriate correction is required.

Claim Interpretation

4. The following is a quotation of 35 U.S.C. 112(f):

(f) Element in Claim for a Combination. — An element in a claim for a combination may be expressed
as a means or step for performing a specified function without the recital of structure, material, or acts
in support thereof, and such claim shall be construed to cover the corresponding structure, material, or
acts described in the specification and equivalents thereof.

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph:

An element in a claim for a combination may be expressed as a means or step for performing a
specified function without the recital of structure, material, or acts in support thereof, and such claim
shall be construed to cover the corresponding structure, material, or acts described in the specification
and equivalents thereof.

5. The claims in this application are given their broadest reasonable interpretation using the
plain meaning of the claim language in light of the specification as it would be understood by
one of ordinary skill in the art. The broadest reasonable interpretation of a claim element (also
commonly referred to as a claim limitation) is limited by the description in the specification
when 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is invoked.

As explained in MPEP § 2181, subsection I, claim limitations that meet the following
three-prong test will be interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth
paragraph:

(A)  the claim limitation uses the term “means” or “step” or a term used as a substitute for

“means” that is a generic placeholder (also called a nonce term or a non-structural term

having no specific structural meaning) for performing the claimed function;
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(B)  theterm “means” or “step” or the generic placeholder is modified by functional language,
typically, but not always linked by the transition word “for” (e.g., “means for”) or another
linking word or phrase, such as “configured to” or “so that”; and

(C)  theterm “means” or “step” or the generic placeholder is not modified by sufficient
structure, material, or acts for performing the claimed function.

Use of the word “means” (or “step”) in a claim with functional language creates a
rebuttable presumption that the claim limitation is to be treated in accordance with 35 U.S.C.
112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph. The presumption that the claim limitation is
interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is rebutted when
the claim limitation recites sufficient structure, material, or acts to entirely perform the recited
function.

Absence of the word “means” (or “step”) in a claim creates a rebuttable presumption that
the claim limitation is not to be treated in accordance with 35 U.S.C. 112(f) or pre-AIA 35
U.S.C. 112, sixth paragraph. The presumption that the claim limitation is not interpreted under
35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is rebutted when the claim
limitation recites function without reciting sufficient structure, material or acts to entirely
perform the recited function.

Claim limitations in this application that use the word “means” (or “step”) are being
interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, except as
otherwise indicated in an Office action. Conversely, claim limitations in this application that do
not use the word “means” (or “step”) are not being interpreted under 35 U.S.C. 112(f) or pre-

ATA 35 U.S.C. 112, sixth paragraph, except as otherwise indicated in an Office action.

LUMENIS EX1003
Page 194



Application/Control Number:16/673,683 Page 5
Art Unit:3791

This application includes one or more claim limitations that do not use the word “means,”
but are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth
paragraph, because the claim limitation(s) uses a generic placeholder that is coupled with
functional language without reciting sufficient structure to perform the recited function and the
generic placeholder is not preceded by a structural modifier. Such claim limitation(s) is/are:

e energy storage device in claims 1, 17, and 25
e control unit in claims 17, 24, and 25
e switching device in claim 17

Because this/these claim limitation(s) is/are being interpreted under 35 U.S.C. 112(f) or
pre-AIA 35 U.S.C. 112, sixth paragraph, it/they is/are being interpreted to cover the
corresponding structure described in the specification as performing the claimed function, and
equivalents thereof.

If applicant does not intend to have this/these limitation(s) interpreted under 35 U.S.C.
112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the claim
limitation(s) to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112,
sixth paragraph (e.g., by reciting sufficient structure to perform the claimed function); or (2)
present a sufficient showing that the claim limitation(s) recite(s) sufficient structure to perform
the claimed function so as to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA
35 U.S.C. 112, sixth paragraph.

Claim Rejections - 35 USC § 112

6. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the invention, and
of the manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to
make and use the same, and shall set forth the best mode contemplated by the inventor or joint inventor
of carrying out the invention.
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The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any person
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the
same, and shall set forth the best mode contemplated by the inventor of carrying out his invention.

7. Claims 4-6, 10-16, and 20 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-
ATA), first paragraph, as failing to comply with the enablement requirement. The claim(s)
contains subject matter which was not described in the specification in such a way as to enable
one skilled in the art to which it pertains, or with which it is most nearly connected, to make
and/or use the invention. Claim 4 recites the limitation “positioning the first applicator
independently on the second applicator”. Claim 10 recites the limitation “wherein the first
applicator is positioned independently on the second applicator, and wherein the first applicator
is positioned in a different area than the second applicator”. Claim 20 recites “the first applicator
is moveable along the belt independently on the second applicator”. The original specification
describes a plurality of applicators that may be moved independently, and may be secured in
position via a belt. However, applicant’s original specification fails to describe first and second
applicators configured such that the first applicator is positioned independently on the second
applicator, and further wherein each applicator is positioned in a different area. Accordingly,
claims 4, 10, and 20 contain subject matter which was not described in the specification in such a
way as to enable one of ordinary skill in the art to make and/or use the invention.

8. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.
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9. Claims 3-32 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AlA the applicant regards as the
invention.

Claim 3 recites “an impulse” and “a plurality of impulses” of the first and second time-
varying magnetic fields, and subsequently recites “wherein the pulse of the first time-varying
magnetic field comprises the impulse of the first time-varying magnetic field” and “generating
the impulse of the second time-varying magnetic field”. It is unclear whether the limitations
“wherein the pulse of the first....comprises the impulse of the first...” and “generating the
impulse of the second...” reference the initially recited “impulse” or one of “the plurality of
impulses”.

Claim 6 recites “applying...to a first muscle and...to a second muscle” while parent
claim 3 recites “such that muscles of the body region are caused to contract”. It is unclear
whether the first and second muscles of claim 6 are intended to be the same or different than the
muscles of parent claim 3.

Claim 9 recites “cooperating muscles” while parent claim 3 recites “such that muscles of
the body region are caused to contract”. It is unclear whether the cooperating muscles of 3 are
intended to be the same or different than the muscles of claim 6.

Claim 10 recites “a first applicator” and subsequently recites “a first applicator”. It is
unclear whether applicant intends to reference the same first applicator.

Claim 10 recites “a second applicator” and subsequently recites “a second applicator”. It

is unclear whether applicant intends to reference the same second applicator.
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Claim 10 recites “wherein the first pulse comprises one impulse of the first time-varying
magnetic field, wherein the impulse of the first time-varying magnetic field and has an impulse
duration in a range of 3 us to 3 ms” and subsequently recites “wherein the impulse of the first
time-varying magnetic field has an impulse duration in a range of 3 pus to 3 ms”. It is unclear
whether applicant intends to reference the first time-varying magnetic field in both limitations.

Claim 10 recites “a first plurality” and “a second plurality” of each of the first and second
time-varying magnetic fields, and subsequently recites “applying a plurality of impulses of the
first and the second time-varying magnetic fields”. It is unclear whether the limitation “applying
a plurality of impulses” is intended to reference the same previously recited pluralities of
impulses of the respective first and second fields.

Claim 11 recites “a first muscle” and “a second muscle” while parent claim 10 recites “a
muscle group”. It is unclear whether the first and second muscles are the same or different than
those of the previously recited muscle group.

Claim 13 recites “the first plurality of respective impulses, the second plurality of
respective impulses, and the third plurality of respective impulses”. It is unclear which first,
second, and third pluralities of impulses applicant intends to reference from parent claims 10 and
12.

Claim 17 recites the limitations “the first magnetic field generating device” in lines 10-11
and “the second magnetic field generating device” in lines 16-17. There is insufficient antecedent
basis for these limitations in the claim.

Claim 17 recites “generating an impulse of a first time-varying magnetic field with

magnetic flux densities” and “generating an impulse of a second time-varying magnetic field
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with magnetic flux densities”. It is unclear how “an impulse” can have a plurality of “densities”,
thus it is unclear whether applicant intends to claim one or a plurality of magnetic flux densities.

Claim 25 recites “wherein the first and second magnetic field generating coils are
configured to generate time-varying magnetic fields...and a magnetic flux densities...at surfaces
of the first and second magnetic coils”. It is unclear whether applicant intends to claim one or a
plurality of flux densities.

Claim 29 recites “the first time-varying magnetic field and the second time-varying
magnetic field are generated with same treatment parameters”, while parent claim 28 recites first,
second, and third repetition rates. It is unclear how the first and second magnetic fields have the
“same treatment parameters”, yet pulses from each coil have different repetition rates.

Allowable Subject Matter
10. Claims 3-32 would be allowable if rewritten or amended to overcome the rejection(s)
under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), 1st paragraph and 35 U.S.C. 112(b) or
35 U.S.C. 112 (pre-AlA), 2nd paragraph, respectively, set forth in this Office action.
11. The following is a statement of reasons for the indication of allowable subject matter:

No prior art of record teach and/or fairly suggest a method for toning muscles of a patient
using a treatment device that generates time-varying magnetic fields of claim 1, comprising:
placing first and second applicators, each including respective first and second magnetic field
generating coils, in contact with the patient’s skin or clothing at a body region comprising the
patient’s buttocks or abdomen; causing the first and second magnetic field generating coils to
respectively generate a biphasic and sinusoidal impulse of the first and second time-varying
magnetic fields having a magnetic flux density in a range of 0.5 to 7 Tesla; cooling the coils via

oil; generating a plurality of impulses of the first and second time-varying magnetic fields with a
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repetition rate in a range of 1 to 300 Hz, wherein an impulse of the second time-varying
magnetic field is generated during the duration of an impulse of the first time-varying magnetic
field; and applying the plurality of impulses of each of the first and second time-varying
magnetic fields to muscle fibers, neuromuscular plates, or nerves innervating muscle fibers in the
body region such that muscles of the body region are caused to contract; within the context of the
remainder of claim 3.

No prior art of record teach and/or suggest the method for toning muscles of a patient
using a treatment device that generates time-varying magnetic fields the method comprising:
placing first and second applicators, each including respective first and second magnetic field
generating coils, in contact with the patient’s skin or clothing and attaching the first and second
applicators to the patient’s buttocks or abdomen with a belt, the applicators positioned in
different areas; discharging a first capacitor to the first magnetic field generating coil to generate
a first time-varying magnetic field that is biphasic and sinusoidal, and establishing a first pulse
comprising one impulse of a duration in a range of 3 us to 3 ms; discharging a second capacitor
to the second magnetic field generating coil to generate a second time-varying magnetic field
that is biphasic and sinusoidal, and establishing a second pulse comprising one impulse of a
duration in a range of 3 us to 3 ms; and applying a plurality of impulses of the first and second
time-varying magnetic fields to a muscle group comprising one of a gluteus maximus, a gluteus
medius, a gluteus minimus, a rectus abdominis, an abdominal internal oblique, an abdominal
external oblique, a transverse abdominal, or a pyramidalis to cause a muscle contraction such
that the patient is treated by the first and the second time-varying magnetic fields at the same

time, within the context of the remainder of claim 10.
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No prior art of record teach and/or suggest the treatment device for toning muscles of a
patient using time-varying magnetic fields of claim 17, the treatment device comprising: a
control unit; first and second energy storage devices; a first applicator including a first magnetic
field generating coil disposed within a first casing, further including a first connecting tube
having a fluid conduit for directing cooling media to the first coil, wherein the first connecting
tube couples the first applicator to the control unit; a second applicator including a second
magnetic field generating coil disposed within a second casing, further including a second
connecting tube having a fluid conduit for directing cooling media to the second coil, wherein
the second connecting tube couples the second applicator to the control unit; first and second
switching devices configured to enable discharge of the first and second energy storage devices
to the first and second coils, respectively, and wherein the switching devices are coupled to the
control unit and configured to be synchronously switched; wherein the treatment device is
configured such that the first and second energy storage devices are discharged to the respective
first and second coils such that each coil generates a time-varying magnetic field in a magnetic
flux density in a range of 0.5 to 7 Tesla, and each impulse of each field is biphasic; wherein the
applicators are configured to be placed in contact with the patient’s skin or clothing on the
patient’s buttocks or abdomen; and wherein the first and second magnetic fields are each applied
in trains of pulses to muscle fibers, neuromuscular plates, or nerves innervating muscle fibers of
the buttocks or abdomen, the pulses having a repetition rate of 1 to 300 Hz, such that muscles of
the buttocks or abdomen are caused to contract, within the context of the remainder of claim 17.

No prior art of record teach and/or suggest the treatment device for toning muscles of a
patient using time-varying magnetic fields of claim 25, the treatment device comprising: a

control unit; first and second energy storage devices; a first applicator including a first magnetic
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field generating coil disposed within a first casing, further including a first connecting tube
having a fluid conduit for directing oil to the first coil to cool the coil via the oil, wherein the first
connecting tube couples the first applicator to the control unit; a second applicator including a
second magnetic field generating coil disposed within a second casing, further including a
second connecting tube having a fluid conduit for directing oil to the second coil to cool the coil
via the oil, wherein the second connecting tube couples the second applicator to the control unit;
wherein the treatment device is configured such that the first and second energy storage devices
are discharged to the respective first and second coils such that each coil generates a time-
varying magnetic field in a magnetic flux density in a range of 0.5 to 7 Tesla, and each impulse
of each field is biphasic and sinusoidal; wherein the applicators are configured to be coupled via
a belt to the patient’s buttocks or abdomen, and wherein the applicators are independently
movable along the belt; and wherein the first and second magnetic fields are each applied in
trains of pulses to muscle fibers, neuromuscular plates, or nerves innervating muscle fibers of the
buttocks or abdomen, the pulses having a repetition rate of 1 to 300 Hz, magnetic flux densities
of 0.5 to 7 Tesla at each coil surface, and generate a trapezoidal envelope, such that muscles of
the buttocks or abdomen are caused to contract, within the context of the remainder of claim 25.
The closest prior art of record, Sokolowski (US 2015/0157873), teaches a method of
causing muscle contraction for toning by generating a plurality of time-varying magnetic field
pulses proximate a patient’s abdomen having a variety of magnetic field parameters (abstract;
[0003]; [0009]; [0022]; [0050]; [0062]-[0063]; claim 14; Figure 1). Sokolowski does not teach
the applicator and/or the magnetic field generating coil is placed in contact with the patient or
held in place via a belt, and does not disclose the use of a plurality of magnetic field generating

coils.
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Conclusion
12. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CARRIE R DORNA whose telephone number is (571)270-7483.
The examiner can normally be reached on 8am-5pm.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Marmor, II can be reached on 571-272-4730. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/CARRIE R DORNA/
Primary Examiner, Art Unit 3791
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111 US-20010031906-A1 10-18-2001 ISHIKAWA:; Norio et al.

112 US-20020049483-A1 04-25-2002 KNOWLTON; Edward W.

113 US-20030158585-A1 08-21-2003 BURNETT:; Daniel R.

114 US-20030220674-A1 11-27-2003 ANDERSON; Richard Rox et al.

115 US-20040073079-A1 04-15-2004 ALTSHULER; Gregory B. ef al.

116 US-20040102768-A1 05-27-2004 CLUZEAU; Christian et al.

117 US-20040210287-A1 10-21-2004 GREENE; Judy L.

118 US-20050090814-A1 04-28-2005 LALONDE; Jean-Pierre et al.

119 US-20050251120-A1 11-10-2005 ANDERSON; Richard R. et al.

120 US-20060152301-A1 07-13-2006 ROHWEDDER; Arnim

121 US-20060187607-A1 08-24-2006 MO; Seung-Kee

122 US-20060287566-A1 12-21-2006 ZANGEN; Abraham et al.

123 US-20070010861-A1 01-11-2007 ANDERSON; Richard R. et al.

124 US-20070088413-A1 04-19-2007 WEBER; Bryan ef al.

125 US-20070198071-A1 08-23-2007 TING; Joseph et al.

126 US-20070255362-A1 11-01-2007 LEVINSON; Mitchell E. ef a/.

127 US-20070270925-A1 11-22-2007 LEVINSON; Mitchell

128 US-20080077201-A1 03-27-2008 LEVINSON; Mitchell et al.

129 US-20080077202-A1 03-27-2008 LEVINSON; Mitchell E.

130 US-20080077211-A1 03-27-2008 LEVINSON; Mitchell et al.

131 US-20080103565-A1 05-01-2008 ALTSHULER; Gregory B. ef al.

132 US-20080188915-A1 08-07-2008 MILLS; Richard et al.
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133 US-20080249350-A1 10-09-2008 MARCHITTO:; Kevin S. et al.

134 US-20080262287-A1 10-23-2008 DUSSAU; Alain

135 US-20080287839-A1 11-20-2008 ROSEN; Jesse N. et al.

136 US-20080306325-A1 12-11-2008 BURNETT:; Daniel R. et al.

137 US-20080306326-A1 12-11-2008 EPSTEIN; Charles M.

138 US-20090005631-A1 01-01-2009 SIMENHAUS; Zidkiyahu et al.

139 US-20090018384-A1 01-15-2009 BOYDEN; Edward S. ef al.

140 US-20090018623-A1 01-15-2009 LEVINSON; Mitchell E. ef a/.

141 US-20090018624-A1 01-15-2009 LEVINSON; Mitchell E. ef a/.

142 US-20090018625-A1 01-15-2009 LEVINSON; Mitchell E. ef a/.

143 US-20090018626-A1 01-15-2009 LEVINSON; Mitchell E. ef a/.

144 US-20090018627-A1 01-15-2009 LEVINSON; Mitchell E. ef a/.

145 US-20090024193-A1 01-22-2009 ALTSHULER; Gregory B. ef al.

146 US-20090108969-A1 04-30-2009 SIMS; James Rae ef al.

147 US-20090118722-A1 05-07-2009 EBBERS; Edward A. ef al.

148 US-20090149929-A1 06-11-2009 LEVINSON; Mitchell E. ef a/.

149 US-20100036368-A1 02-11-2010 ENGLAND; Laura ef al.

150 US-20100081971-A1 04-01-2010 ALLISON; John W.

151 US-20100087699-A1 04-08-2010 PETERCHEV; Angel Vladimirov

152 US-20100121131-A1 05-13-2010 MATHES; Richard A.

153 US-20100152522-A1 06-17-2010 ROTH; Yiftach ef al.

154 US-20100152824-A1 06-17-2010 ALLISON; John W.
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155 US-20100160712-A1 06-24-2010 BURNETT; Daniel Rogers et al.

156 US-20100179372-A1 07-15-2010 GLASSMAN; Harry A.

157 US-20100222629-A1 09-02-2010 BURNETT:; Daniel Rogers et al.

158 US-20100280582-A1 11-04-2010 BAKER; Mark et al.

159 US-20100309689-A1 12-09-2010 COULSON; David

160 US-20100331603-A1 12-30-2010 SZECSI; Johann

161 US-20110021863-A1 01-27-2011 BURNETT:; Daniel Rogers et al.

162 US-20110066216-A1 03-17-2011 TING; Joseph et al.

163 US-20110077451-A1 03-31-2011 MARCHITTO:; Kevin S. et al.

164 US-20110087312-A1 04-14-2011 SHANKS; Charles et al.

165 US-20110130618-A1 06-02-2011 RON; Edoute Oded et al.

166 US-20110224761-A1 09-15-2011 MANSTEIN; Dieter

167 US-20110238050-A1 09-29-2011 ALLISON; John W. ef al.

168 US-20110238051-A1 09-29-2011 LEVINSON; Mitchell E. ef a/.

169 US-20110263925-A1 10-27-2011 BRATTON; Charles

170 US-20110300079-A1 12-08-2011 MARTENS; Paul W. ef al.

171 US-20120022518-A1 01-26-2012 LEVINSON; Mitchell E.

172 US-20120053449-A1 03-01-2012 MOSES; Elisha et al.

173 US-20120197361-A1 08-02-2012 GONZALES: Donald A. et al.

174 US-20120215210-A1 08-23-2012 BROWN; Stephen ef al.

175 US-20120239123-A1 09-20-2012 WEBER; Bryan ef al.

176 US-20120302821-A1 11-29-2012 BURNETT:; Daniel R.
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177 US-20120310033-A1 12-06-2012 MUNTERMANN; Axel

178 US-20130030239-A1 01-31-2013 WEYH; Thomas et al.

179 US-20130053620-A1 02-28-2013 SUSEDIK; Michael Edward ef al.

180 US-20130066309-A1 03-14-2013 LEVINSON; Mitchell E.

181 US-20130079684-A1 03-28-2013 ROSEN; Jesse N. et al.

182 US-20130103127-A1 04-25-2013 MUELLER; Stefan et al.

183 US-20130116758-A1 05-09-2013 LEVINSON; Mitchell E. ef a/.

184 US-20130116759-A1 05-09-2013 LEVINSON; Mitchell et al.

185 US-20130123568-A1 05-16-2013 HAMILTON; Marilyn J. ef al.

186 US-20130123764-A1 05-16-2013 ZARSKY: Jan ef al.

187 US-20130123765-A1 05-16-2013 ZARSKY: Jan ef al.

188 US-20130131764-A1 05-23-2013 GROVE; Peric

189 US-20130137918-A1 05-30-2013 PHILLIPS; James William et al.

190 US-20130150653-A1 06-13-2013 BORSODY:; Mark Klingler

191 US-20130158440-A1 06-20-2013 ALLISON; John W.

192 US-20130158634-A1 06-20-2013 RON; Edoute Orit et al.

193 US-20130158636-A1 06-20-2013 TING; Joseph et al.

194 US-20130190744-A1 07-25-2013 AVRAM; Matthew M. ef al.

195 US-20130238061-A1 09-12-2013 RON; Edoute Oded et al.

196 US-20130245731-A1 09-19-2013 ALLISON; John W.

197 US-20130253384-A1 09-26-2013 ANDERSON; Richard Rox et al.

198 US-20130253493-A1 09-26-2013 ANDERSON; Richard Rox et al.
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199 US-20130253494-A1 09-26-2013 ANDERSON; Richard Rox et al.

200 US-20130253495-A1 09-26-2013 ANDERSON; Richard Rox et al.

201 US-20130253496-A1 09-26-2013 ANDERSON; Richard Rox et al.

202 US-20130317281-A1 11-28-2013 SCHNEIDER; Mbret et al.

203 US-20130331637-A1 12-12-2013 GREFF; Daniel

204 US-20140005760-A1 01-02-2014 LEVINSON; Mitchell E. ef a/.

205 US-20140018767-A1 01-16-2014 HARRIS; Jason L. et al.

206 US-20140025033-A1 01-23-2014 MIRKOV; Mirko G. et al.

207 US-20140046423-A1 02-13-2014 RAJGURU; Amit et al.

208 US-20140067025-A1 03-06-2014 LEVINSON; Mitchell E. ef a/.

209 US-20140081359-A1 03-20-2014 SAND; Bruce J.

210 US-20140148870-A1 05-29-2014 BURNETT:; Daniel R.

211 US-20140257443-A1 09-11-2014 BAKER; Mark William et al.

212 US-20140277219-A1 09-18-2014 NANDA; Gurvinder Singh

213 US-20140277302-A1 09-18-2014 WEBER; Bryan J. et al.

214 US-20140303696-A1 10-09-2014 ANDERSON; Richard Rox et al.

215 US-20140303697-A1 10-09-2014 ANDERSON; Richard Rox et al.

216 US-20140316393-A1 10-23-2014 LEVINSON; Mitchell E.

217 US-20140330067-A1 11-06-2014 JORDAN; Michael

218 US-20140364841-A1 12-11-2014 KORNSTEIN; Andrew

219 US-20140371515-A1 12-18-2014 JOHN; Michael Sasha

220 US-20150025299-A1 01-22-2015 RON; Edoute Oded et al.
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221 US-20150080769-A1 03-19-2015 LOTSCH; Friedemann
222 US-20150088105-A1 03-26-2015 FATEMI; Afschin
223 US-20150112412-A1 04-23-2015 ANDERSON; Richard Rox ef al.
224 US-20150119849-A1 04-30-2015 ARONHALT; Taylor W. ef al.
225 US-20150123661-A1 05-07-2015 YUI; Masao ef al.
226 US-20150127075-A1 05-07-2015 WARD:; Terry ef al.
227 US-20150133717-A1 05-14-2015 GHIRON; Kenneth Marc et al.
228 US-20150157873-A1 06-11-2015 SOKOLOWSKI; Tobias
229 US-20150165232-A1 06-18-2015 ALTSHULER; Gregory B. ef al.
230 US-20150216719-A1 08-06-2015 DEBENEDICTIS; Leonard C. et al.
231 US-20150216720-A1 08-06-2015 DEBENEDICTIS; Leonard C. et al.
232 US-20150216816-A1 08-06-2015 O'NEIL; Michael P. ef al.
233 US-20150223975-A1 08-13-2015 ANDERSON; Richard Rox ef al.
234 US-20150272776-A1 10-01-2015 GONZALES; Donald A. et al.
235 US-20150297909-A1 10-22-2015 PEASHOCK; Thomas J.
236 US-20150328077-A1 11-19-2015 LEVINSON; Mitchell E.
237 US-20150328475-A1 11-19-2015 KIM; Jung Hoe ef al.
238 US-20150342780-A1 12-03-2015 LEVINSON; Mitchell E. et al.
239 US-20150367141-A1 12-24-2015 GOETZ; Stefan M. et al.
240 US-20160030763-A1 02-04-2016 MIDORIKAWA; Masamichi et al.
241 US-20160051401-A1 02-25-2016 YEE; Peter et al.
242 US-20160051827-A1 02-25-2016 RON; Edoute Oded ef al.
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243 US-20160066994-A1 03-10-2016 SHANKS; Steven C.

244 US-20160089550-A1 03-31-2016 DEBENEDICTIS; Leonard C. et al.

245 US-20160175193-A1 06-23-2016 JUNG; Sung Jae

246 US-20160250494-A1 09-01-2016 SAKAKI; Takuya ef al.

247 US-20160270951-A1 09-22-2016 MARTINS; Jean-Patrick et al.

248 US-20160317346-A1 11-03-2016 KOVACH; Dennis

249 US-20160317827-A1 11-03-2016 SCHWARZ; Tomas ef al.

250 US-20160324684-A1 11-10-2016 LEVINSON; Mitchell E. ef a/.

251 US-20160354237-A1 12-08-2016 GONZALES: Donald A. et al.

252 US-20170001024-A1 01-05-2017 PROUZA; Ondra

253 US-20170001025-A1 01-05-2017 SCHWARZ; Tomas ef al.

254 US-20170001026-A1 01-05-2017 SCHWARZ; Tomas ef al.

255 US-20170001027-A1 01-05-2017 LADMAN; Jakub et al.

256 US-20170001028-A1 01-05-2017 LADMAN; Jakub et al.

257 US-20170001029-A1 01-05-2017 PRIBULA; Ondrej et al.

258 US-20170001030-A1 01-05-2017 PRIBULA; Ondrej et al.

259 US-20170007309-A1 01-12-2017 DEBENEDICTIS; Leonard et al.

260 US-20170072212-A1 03-16-2017 LADMAN; Jakub et al.

261 US-20170105869-A1 04-20-2017 FRANGINEAS; Jr George

262 US-20170106201-A1 04-20-2017 SCHWARZ; Tomas ef al.

263 US-20170120067-A1 05-04-2017 PROUZA; Ondra

264 US-20170156907-A1 06-08-2017 HARRIS; Jason L. et al.
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265 US-20170173347-A1 06-22-2017 SCHWARZ; Tomas et al.
266 US-20170182334-A1 06-29-2017 ALTSHULER; Gregory B. ef al.
267 US-20170182335-A1 06-29-2017 ALTSHULER; Gregory B. ef al.
268 US-20170196731-A1 07-13-2017 DEBENEDICTIS; Leonard C. et al.
269 US-20170239079-A1 08-24-2017 ROOT; Austin ef al.
270 US-20170319378-A1 11-09-2017 ANDERSON; Richard Rox ef al.
271 US-20170325992-A1 11-16-2017 DEBENEDICTIS; Leonard C. et al.
272 US-20170325993-A1 11-16-2017 JIMENEZ; Lozano Joel N. ef al.
273 US-20170326042-A1 11-16-2017 ZENG,; Like et al.
274 US-20170326346-A1 11-16-2017 JIMENEZ; Lozano Joel N. ef al.
275 US-20170348143-A1 12-07-2017 ROSEN; Jesse et al.
276 US-20180001106-A1 01-04-2018 SCHWARZ; Tomas
277 US-20180001107-A1 01-04-2018 SCHWARZ; Tomas et al.
278 US-20180125416-A1 05-10-2018 SCHWARZ; Tomas et al.
279 US-20180153736-A1 06-07-2018 MILLS; Richard et al.
280 US-20180153760-A1 06-07-2018 ROSEN; Jesse Nicasio ef al.
281 US-20180161197-A1 06-14-2018 BAKER; Mark William ef al.
282 US-20180185081-A1 07-05-2018 O'NEIL; Michael P. ef al.
283 US-20180185189-A1 07-05-2018 WEBER; Bryan J. ef al.
284 US-20180214300-A1 08-02-2018 ANDERSON; Richard Rox ef al.
285 US-20180228646-A1 08-16-2018 GONZALES; Donald A. et al.
286 US-20180236254-A1 08-23-2018 SCHWARZ; Tomas et al.
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287 US-20180250056-A1 09-06-2018 AVRAM; Matthew M. et al.
288 US-20180263677-A1 09-20-2018 HILTON; Tamara Lynn ef al.
289 US-20180271767-A1 09-27-2018 JIMENEZ; Lozano Joel N. ef al.
290 US-20180310950-A1 11-01-2018 YEE; Peter et al.
291 US-20190000524-A1 01-03-2019 ROSEN; Jesse et al.
292 US-20190000663-A1 01-03-2019 ANDERSON; Richard Rox ef al.
293 US-20190029876-A1 01-31-2019 ANDERSON; Richard Rox ef al.
294 US-20190053941-A1 02-21-2019 SAMSON; Herbert
295 US-4850959-A 07-25-1989 FINDL; Eugene
296 US-5067940-A 11-26-1991 LIBOFF et al.
297 US-5782743-A 07-21-1998 RUSSELL; John J.
298 US-6099459-A 08-08-2000 JACOBSON; Jerry I.
299 US-20070083237-A1 04-12-2007 TERUEL; Elberto Berdut
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001 CN-201906360-U 07-27-2011 MINGZHOQU LI, et al. O
ELECTROCORE
002 JP-2017518857-A 07-13-2017 LIMITED LIABILITY O
COMPANY.
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003 | WO-2015179571-A1 11-26-2015 EJLSE]CTROCORE LLC O
004 | AU-2011265424-B2 07-31-2014 IZ,\'IEC';T'Q AESTHETICS O
005 | AU-2012244313-B2 11-27-2014 IZ,\'IEC';T'Q AESTHETICS O
006 | AU-2013207657-B2 11-19-2015 IZ,\'IEC';T'Q AESTHETICS O
007 | AU-2014203094-B2 07-23-2015 IZ,\'IEC';T'Q AESTHETICS O
008 CA-2604112-C 07-05-2016 m';?'D'AN COLTD O
009 CA-3019140-A1 10-12-2017 deSQ]PROD & CHEM O
ZELTIQ AESTHETICS
010 CA-3023821-A1 11-16-2017 ING [US] O
GUANGZHOU BECO
ELECTRONIC
011 CN-102319141-A 01-18-2012 TEGHNOLOGY CO X
LTD.
GUANGZHOU BECO
ELECTRONIC
012 CN-102319141-B 08-13-2014 TEGHNOLOGY CO X
LTD.
013 CN-107613914-A 01-19-2018 NCBIO CO LTD. X
AIR PRODUCT &
014 CN-108882992-A 11-23-2018 CHEMIGAL. X
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015 CN-109310516-A 02-05-2019 IZ,\'IEC';T'Q AESTHETICS <
016 DE-69318706-T2 01-14-1999 E:ETON'C MEDICAL <
017 DK-0633008-T3 03-15-1999 E:ETON'C MEDICAL <
DAW GRAEME
018 EP-0209246-A1 01-21-1987 ERNEST. O
019 EP-0633008-A1 01-11-1995 E:ETON'C MEDICAL <
020 EP-0633008-B1 05-20-1998 E:ETON'C MEDICAL <
021 EP-1917935-B1 01-12-2011 EJEST HOSPITAL CORP O
022 EP-2676700-A2 12-25.2013 | QUANTENMEDICINE <
AG [LI]
GUANGZHOU BECO
ELECTRONIC
023 EP-2749259-A1 07-02-2014 TECHNOLOGY CO O
LTD [CN]
024 EP-2856986-A1 04-08-2015 CLINIPRO S L [ES] O
LOAP SARIN
025 EP-3342379-A1 07-04-2018 SUVADDHANA [FR] O
026 ES-2118925-T3 10-01-1998 CRYONIC MEDICAL. X
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027 ES-2300569-T3 06-16-2008 GEN HOSPITAL CORP. X
028 | ES-2359581-T3 05-24-2011 EJEST HOSPITAL CORP X
029 ES-2533145-A2 04-07-2015 CLINIPRO S L [ES] X
030 ES-2533145-B1 07-12-2016 CLINIPRO S L. X
031 ES-2533145-R1 10-08-2018 CLINIPRO S L. X
032 FR-3041881-A1 04-07-2017 DELEO SAS [FR] X
033 FR-3061012-A1 06-29-2018 DELEO [FR] X
034 GB-2286660-A 08-23-1995 THORNER DAVID [GB] O
035 | GR-3027678-T3 11-30-1998 E:ETON'C MEDICAL X
036 JP-2006130055-A 05-25-2006 UNIV TOHOKU. X
037 | JP-2010533054-A 10212010 | AELTIAAESTHETICS X
038 JP-4324673-B2 09-02-2009 TOHOKU UNIV. X
039 | KR-101650155-B1 08-22-2016 ﬁfé)]NG SEONG JAl X
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040 KR-101794269-B1 11-08-2017 NC BIO CO., LTD. X
041 KR-20150106379-A 09-21-2015 SONG JAE HOON [KR] X
042 KR-20170107603-A 09-26-2017 NCBIO CO LTD [KR] X
ZELTIQ AESTHETICS
043 KR-20190005981-A 01-16-2019 INC [US] X
044 MX-2012012158-A 04-02-2014 PAEZ LILIANA [US] X
045 | WO-0044346-A1 08-03-2000 }‘L'JAS?SLER GERARD O
046 | WO-0225675-A1 03-28-2002 | HAVELPETERIDE] ef X
GEN HOSPITAL CORP
047 WO-03078596-A2 09-25-2003 [US]. et al. O
MCUBETECHNOLOGY
048 WO-03090863-A1 11-06-2003 COLTD [KR], et al. O
049 WO-2004087255-A1 10-14-2004 MO SEUNG-KEE [KR] O
FINSTERWALD P
050 WO-2008109058-A1 09-12-2008 MICHAEL [US] O
ZELTIQ AESTHETICS
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Applicant reserves the right to establish the patentability of the claimed invention over any
of the information provided herewith, and/or to prove that this information may not be prior art,
and/or to prove that this information may not be enabling for the teachings purportedly offered.

This statement should not be construed as a representation that a search has been made, or
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Application No. 16/266,494 in accordance with MPEP 2001.06(b), and indicate in the next
communication from the office that the art cited in the earlier prosecution history has been reviewed
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It is respectfully requested that the Examiner initial and return a copy of the enclosed IDS

Forms, and indicate in the official file wrapper of this patent application that the documents have

been considered.

Date:  January 22, 2020

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934
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Amendments to the Specification

Please add new paragraphs [0053] — [0058], as set forth below, following paragraph [0052],
and please renumber the remaining paragraphs accordingly.

[0053] Fig. 28 illustrates an operation mode when impulses are generated by the plurality of
magnetic field generating devices at one time within a pulse.

[0054] Fig. 29 illustrates an operation mode when impulses are generated by the plurality of
magnetic field generating devices at plurality of different times within a pulse.

[0055] Fig. 30 illustrates an exemplary embodiment of a magnetic stimulation device
including a plurality of magnetic field generating devices generating time dependent impulses.

[0056] Fig. 31 illustrates an exemplary embodiment of a magnetic stimulation device
including a plurality of magnetic field generating devices generating time independent impulses.

[0057] Figure 32 illustrates a detail of a stimulation signal.

[0058] Figure 33 illustrates an envelope generation by magnetic flux density modulation.

Please add new paragraphs [0154] — [0161], as set below, following paragraph [0155], and
please renumber the remaining paragraphs accordingly.

[0154] The treatment by the magnetic stimulation device may be in different operation
modes. One operation mode may generate a plurality of impulses 2801 at one time within the pulse
2802 as illustrated in Fig. 28. Another operation mode may generate a plurality of the impulses 1 at
different times within the pulse 2802 as illustrated in Fig. 29. Both operation modes may be
combined.

[0155] The magnetic stimulation device may generate a plurality of the impulses 2801 by
the magnetic field generation devices Lj, L,, ... Ly at one time within the pulse 2802. This
operation mode is illustrated in Fig. 28. As shown in Fig. 30, a magnetic stimulation device may
include at least one energy source 3003, one energy storage device 3004, N magnetic field
generating devices 3005-3007 and N+1 switching devices 3008-3011, wherein N is positive integer
greater than 1. This exemplary embodiment includes a minimum of hardware components. The
value of inductance of each magnetic field generating device may be constant, however in an

alternative embodiment different values of inductance may be used.
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[0156] The switching devices 3009-3011 may be switched separately, with the magnetic
field generated by separate magnetic field generating devices.

[0157] The magnetic flux density of the stimulation is proportional to the number and/or the
inductance of active magnetic field generating devices 3009-3011. The active magnetic field
generating devices are the magnetic field generating device in the closed loop of the electric circuit.
For example if the number of active magnetic field generating devices is 2 and the inductances of
the magnetic field generating devices are the same, then the value of magnetic flux density for each
magnetic field generating device is one half of the magnetic flux density which would be reached
by one active magnetic field generating device with the same parameters and conditions, e.g.
inductance, resistance, frequency, voltage. The total equivalent inductance of the magnetic
stimulation device may be changed by switching a plurality of switching devices into a closed
electric circuit. Therefore the impulse duration may be adjusted by adjusting the inductance. The

value of total equivalent inductance (L) may be determined by Equation 1.

1 1

:l+Ll+...+ Equation 1
2

Liotar  Ln Ly

[0158] The magnetic stimulation device may generate a plurality of impulses 2801
generated by the magnetic field generation devices L, Ly, ... Ly at different times within the pulse
2802. This operation mode is illustrated in Fig. 29. This operation mode may multiply the repetition
rate perceived by the patient, e.g. when the number of magnetic field generation device is 3 and the
repetition rate of each magnetic field generating device is 100 Hz, then the patient may perceive the
repetition rate 300 Hz. In an alternative example, this operation mode may be used for treatments of
high repetition rate when the magnetic stimulation devices are switched to reach such repetition
rates which may be sufficiently cooled.

[0159] In the example of Fig. 31 a magnetic stimulation device includes at least one energy
source 3003, N energy storage devices 3012-3014, N magnetic field generating devices 3015-3017
and 2xN switching devices 3018-3023, wherein N is positive integer greater than 1. The at least one
energy storage device 3012-3014 may be selectively charged by the energy source 3003 by
selectively switching the switching devices 3018, 3020, 3022 and the impulses may be selectively

generated by selectively switching the switching devices 3019, 3021, 3023.
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[0160] The benefit of this exemplary embodiment is the time independency of the impulses
generated by the separate magnetic field generating devices. However, the switching devices may
be synchronized to generate the impulses at one fixed time within the pulse or both operation modes
may be combined using this embodiment. Another benefit of this embodiment is the possibility of
providing various treatments by a plurality of magnetic field generating devices. Various treatments
may provide various effects for the patient, e.g. stimulation, such as myostimulation, pain
alleviation or myorelaxation.

[0161] The magnetic stimulation device may include a plurality of applicators. The
applicator includes at least one magnetic field generating device which may be movable. The
benefit of this embodiment is that the movement and/or positioning of the plurality of the
applicators may be independent. Hence different parts of the patient’s body may be treated
simultaneously. Therefore the total treatment time is reduced and patient’s downtimes are reduced
as well. The movement of the at least one applicator may be automatic so that manual manipulation
may not be needed. The movement of the at least one applicator may follow a predetermined
trajectory or it may be random. In an alternative embodiment the movement of the plurality of

applicators may be synchronized.

Please add new paragraph [0162], as set forth below, following original paragraph [0161],
and please renumber the remaining paragraphs accordingly.

[0162] Using a plurality of magnetic field generating devices provides faster treatment.
Large and/or different areas may be treated in shorter time. Using a plurality of applicators allows

different areas and/or target biological structures to be stimulated at the same time.

Please add new paragraph [0204], as set forth below, following paragraph [0203], and please
renumber the remaining paragraphs accordingly.

[0204] Magnetic flux density derivative is related to a rate of magnetic flux density change
in time. In an exemplary sinusoidal magnetic field pulse, the magnetic field is characterized by
peak-to-peak value of magnetic flux density (herein after as MFDpp) and by magnetic flux density

derivative.
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Please add new paragraphs [0253] and [0254], as set forth below, following [0252], and
please renumber the remaining paragraphs accordingly.

[0253] According to one aspect of application, envelope may be generated by time-varying
magnetic field of varying peak magnetic flux density hence the process is called magnetic flux
density modulation (MFDM). The principle of MFDM is described in Figure 33. The repetition rate
of the time-varying magnetic field is constant hence the period of the pulse is constant. The impulse
duration remains constant as well. However, the magnetic flux density of each impulse 3315 varies
with respect to the preceding impulse 3315, as in Fig. 33. Therefore each impulse magnetic flux
density is different from magnetic flux density of the preceding impulse.

[0254] According to still another aspect of the application, envelope may be generated in
impulse duration domain. The principle of impulse duration modulation is shown in Figures 32
where the magnetic flux density and the repetition rate of time-varying magnetic field remains

constant. However, the impulse 3210 duration of each pulse varies as shown Fig. 32.
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Amendments to the Drawings

Please add the attached New Sheets of drawings, which include Figures 28-33. No new
matter is added by the new Drawing Sheets.
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Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the application.

1. (Canceled)

2. (Canceled)

3. (Currently Amended) A method for toning muscles of a patient using a treatment device that
generates time-varying magnetic fields, the method comprising:

charging a first energy storage device and a second energy storage device;

discharging the first energy storage device to a first magnetic field generating coil disposed
in a first applicator, and discharging the second energy storage device to a second magnetic field
generating coil disposed in a second applicator;

cooling the first magnetic field generating coil and the second magnetic field generating
coil[[ by]] with an oil,

placing the first applicator and the second applicator in contact with-the-patients—skin-or
elothing-at a body region_of the patient, the body region_of the patient comprising[[ the]]_a buttocks
of the patient or an abdomen of the patient-patient s-buttocks-or-abdomen;

causing the first magnetic field generating coil to generate an impulse of a first time-varying

magnetic field, and causing the second magnetic field generating coil to generate an impulse of a
second time-varying magnetic field, the first time-varying magnetic field and the second time-
varying magnetic field each having-have a magnetic flux density in a range of 0.5_Tesla to 7 Tesla
at surfaces of the first and second magnetic field generating coils, respectively,
wherein each impulse of the first time-varying magnetic field and each impulse of
the second time-varying magnetic field is biphasic and sinusoidal[[;]].

wherein the impulse of the first time-varying magnetic field is one of a first plurality

of consecutive impulses generated by the first time-varying magnetic field,

wherein the impulse of the second time-varying magnetic field is one of a second

plurality of consecutive impulses generated by the second time-varying magnetic field, and
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wherein each of the first plurality of impulses and the second plurality of impulses

comprises a repetition rate in a range of 1 Hz to 300 Hz:

establishing a pulse of the first time-varying magnetic field, wherein the pulse of the first

time-varying magnetic field comprises the impulse of the first time-varying magnetic field and
wherein the pulse of the first time-varying magnetic field lasts a time period between a beginning of

the impulse of the first time-varying magnetic field and a beginning of a consecutive impulse_within

the first plurality of consecutive impulses generated by[[ of]] the first time-varying magnetic field;
wherein-generating the impulse of the second time-varying magnetic field_is
generated during the first pulse of the first time-varying magnetic field; and
applying the plurality of consecutive impulses of the first time-varying magnetic field and
the plurality of consecutive impulses of the second time-varying magnetic field to muscle fibers,
neuromuscular plates, or nerves innervating muscle fibers in the body region such that-museles a

first muscle and a second muscle of the body region are caused to contract.

4. (Currently Amended) The method of claim 3, further comprising:

independently positioning the first applicator_on the body region with respect to

tndependently-on the second applicator.

5. (Currently Amended) The method of claim 4, further comprising:
coupling the first and second applicators to the-patientsueh patient such that the first
applicator is coupled to a first area of the body region and the second applicator is coupled to a

second area of the body region, wherein the first-bedyregton area is different from the second_area.

6. (Currently Amended) The method of claim 4, further comprising:
simultaneously applying the first time-varying magnetic field to-a the first muscle and the
second time-varying magnetic field to-a_the second muscle,

wherein the first muscle is different from the second muscle.
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7. (Previously Presented) The method of claim 3, further comprising:

directing the oil into the first applicator and into the second applicator.

8. (Currently Amended) The method of claim 3, wherein the first magnetic field generating
coil has a first inductance, wherein the second magnetic field generating coil has a second
inductance, wherein the first inductance and the second inductance are equal-same-tnduetance-as-the
second-magnetic-freld-generating—eott, and wherein the first time-varying magnetic field and the

second time-varying magnetic field are generated with an impulse duration in a range of 3 us to 3

ms.

0. (Currently Amended) The method of claim 8, fuﬁher—eem-pﬂﬁmg—

. wherein the first muscle and

the second muscle are cooperating muscles.

10. (Currently Amended) A method for toning muscles of a patient using a treatment device
that generates time-varying magnetic fields, the method comprising:

plaetng coupling a first applicator, the first applicator comprising a first magnetic field
generating coil disposed-afirst-applieator therein +eentaetwith to a body region of the patient’s
skin-or-clothing;

plaetne coupling a second applicator, the second applicator comprising a second magnetic
field generating coil disposed-i-a-second-applicator therein,+tr-contact-with to the body region of
the patient’s-skin-orclothing,

wherein the body region comprises a first muscle and a second muscle of the patient;

attaching fixing the first applicator and the second applicator to-the-patients-buttecksor
abdemen the body region with a belt[[ so]]_such that the belt holds the first applicator and the
second applicator to-the-patients-skin-or-clothing-at-the buttocks-or-abdomen the body region,

wherein the first applicator is_independently positioned-independenthyen with
respect to the second applicator, and
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wherein the first applicator is positioned in a different area_of the body region than
the second applicator;
charging a first capacitor and a second capacitor;
discharging the first capacitor to the first magnetic field generating coil such that the first
magnetic field generating coil generates a first time-varying magnetic field,
wherein the first time-varying magnetic field is sinusoidal and biphasic;
establishing a first pulse, wherein the first pulse comprises[[ one]]_an impulse of the first
time-varying magnetic field, wherein the impulse of the first time-varying magnetic field has an
impulse duration in a range of 3 us to 3 ms;
discharging the second capacitor to the second magnetic field generating coil such that the
second magnetic field generating coil generates a second time-varying magnetic field with an
impulse duration in a range of 3 us to 3 ms;

wherein the second time-varying magnetic field is sinusoidal and biphasic;

establishing a second pulse, wherein the second pulse comprises[[ one]]_an impulse of the
second time-varying magnetic field, wheretn-the-firsttime-varying-masnetie-feldts-sinusetdal-and
biphaste; wherein the impulse of the-fi+st second time-varying magnetic field has an impulse
duration in a range of 3 us to 3 ms;

assembling a first plurality of impulses of the first time-varying magnetic field, the first

R AN A4

plurality of impulses of the first time-varying magnetic field having a first repetition rate;

assembling a first plurality of impulses of the second time-varying magnetic field, the first

plurality of impulses of the second time-varying magnetic field having a second repetition rate,

wherein the first repetition rate and the second repetition rate are equal-and-a

assembling a second plurality of impulses of the first time-varying magnetic field, the

second plurality of impulses of the first time-varying magnetic field having a third repetition rate;

assembling and a_second plurality of impulses of the second time-varying magnetic field, the

second plurality of impulses of the second time-varying magnetic field having a fourth repetition
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wherein the third repetition rate and the fourth repetition rate are equal, and

wherein the first repetition rate and the second repetition rate are each different from

each of the third repetition rate and the fourth repetition rate;

applying- the

first plurality of impulses of the first time-varying magnetic field to the first muscle to cause a

muscle contraction, and applying the first plurality of impulses of the second time-varying magnetic

field to the second muscle to cause a muscle contraction:

wherein the first plurality of impulses of the first time-varying magnetic field and the
first plurality of impulses of the second time-varying magnetic field are applied simultaneously; and

applying the second plurality of impulses of the first time-varying magnetic field to the first

muscle to cause a muscle contraction, and applying the second plurality of impulses of the second

time-varying magnetic field to the second muscle to cause a muscle contraction after applying the

first plurality of impulses of the first time-varying magnetic field to the first muscle and the first

plurality of impulses of the second time-varying magnetic field to the second muscle ,

wherein the second plurality of impulses of the first time-varying magnetic field and

the second plurality of impulses of the second time-varying magnetic field are applied

simultaneously. and

te-a wherein each of the first and second muscles-ereup-compristre—one comprises one or

more of a gluteus maximus, a gluteus medius, a gluteus minimus, a rectus abdominis, an abdominal

internal oblique, an abdominal external oblique, a transverse abdominal, or a pyramidalis te-eause-a

11.  (Currently Amended) The method of claim 10, furthercomprising:
plaetng wherein coupling the first and the second applicators-tn-contact-with-thet-patient’s
ski-orelethingina to the body region_further comprises placing the first and the second applicators

such that the first time-varying magnetic field is applied to muscle fibers, neuromuscular plates, or
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nerves innervating muscle fibers of[[ a]]_the first muscle and such that the second time-varying
magnetic field is applied to muscle fibers, neuromuscular plates, or nerves innervating muscle fibers
of[[ a]]_the second muscle,

wherein the first muscle differs from the second muscle.

12. (Currently Amended) The method of claim 10, further comprising:

cooling the first magnetic field generating coil and the second magnetic field generating
coil; and

assembling a third plurality of impulses of the first time-varying magnetic field, the third

[

plurality of impulses of the first time-varying field having a fifth repetition rate;

assembling -and a third plurality of impulses of the second time-varying magnetic field, the
third plurality of impulses of the second time-varying field having a sixth repetition rate-nte-a-third

Luralityof -mpulses havi ird ol » ’

wherein the fifth repetition rate and the sixth repetition rate are each different from each of

the first repetition rate, the second repetition rate, the third repetition rate, and the fourth repetition

13. (Currently Amended) The method of claim 12, wherein the first plurality of-respeetive
impulses of the first time-varying magnetic field, the second plurality of-respeettve impulses of the
first time-varying magnetic field, and the third plurality of impulses of the first time-varying
magnetic field together establish a_first trapezoidal envelope, and

wherein the first plurality of impulses of the second time-varying magnetic field, the second
plurality of impulses of the second time-varying magnetic field, and the third plurality of impulses

of the second time-varying magnetic field together establish a_second trapezoidal envelope-erthe

14.  (Previously Presented) The method of claim 10, further comprising:
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directing a fluid cooling media into the first applicator and into the second applicator such
that the first magnetic field generating coil and the second magnetic field generating coil are cooled

by the fluid cooling media.

15.  (Previously Presented) The method of claim 14, wherein the first magnetic field generating

coil and the second magnetic field generating coil have the same inductance.

16. (Currently Amended) The method of claim 15, further comprising:
initiating a treatment protocol using a touchscreen graphical user interface, wherein the
treatment protocol comprises a set of predetermined treatment sequences having predetermined

repetition rates_configured to be applied for a predetermined time period.

17.  (Currently Amended) A treatment device for toning muscles of a patient using time-varying
magnetic fields, the treatment device comprising:
a control unit;
a first energy storage device;
a second energy storage device;
a first applicator, the first applicator comprising:
a first casing; and
a first magnetic field generating coil disposed within the first casing;
a first connecting tube coupling the first applicator to the control unit, wherein the first

connecting tube includes a first fluid conduit-fer-direeting configured to direct cooling media to the

first magnetic field generating-devitee coil;
a second applicator, the second applicator comprising:
a second casing; and
a second magnetic field generating coil disposed within the second casing;
a second connecting tube coupling the second applicator to the control unit, wherein the

second connecting tube includes a second fluid conduit-fer-direetinng configured to direct cooling

media to the second magnetic field generating-devtee coil;
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a first switching device configured to enable discharge of the first energy storage device to
the first magnetic field generating coil; and
a second switching device configured to enable discharge of the second energy storage
device to the second magnetic field generating coil,
wherein the first and the second switching devices are coupled to the control unit,
wherein the control unit enables the first and the second switching devices to be
synchronously switched,

wherein-the-treatment-device-is-configured-so-that the first energy storage device is

configured to be discharged to the first magnetic field generating coil such that the first

magnetic field generating coil generates an impulse of a first time-varying magnetic field
with_a magnetic flux-densitres density in a range of 0.5_Tesla to 7 Tesla,[[ and]]

wherein the second energy storage device is_configured to be discharged to the

second magnetic field generating coil such that the second magnetic field generating coil
generates_an impulse of a second time-varying magnetic field with_a magnetic flux-denstties
density in a range of 0.5 Tesla to 7 Tesla,

wherein each impulse of the first and the second time-varying magnetic fields is
biphasic,

wherein the first applicator and the second applicator are configured to be placed in
contact with-the-patient’s-skin-or-eclothingat a body region_of the patient, the body region
comprising-the-pattent s a buttocks of the patient or an abdomen_of the patient, and
wherein-the-treatment-devicets-furthereconfieured-se-that the first and second time-varying

magnetic fields are_configured to be applied in trains of magnetic pulses to muscle fibers,

neuromuscular plates, or nerves innervating muscle fibers in the body region, the_trains of magnetic
pulses_each having a repetition rate in a range of 1_Hz to 300 Hz, such that muscles of the body

region are caused to contract.

18.  (Previously Presented) The treatment device of claim 17, wherein the first magnetic field

generating coil and the second magnetic field generating coil have the same inductance.
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19.  (Currently Amended) The treatment device of claim 18, wherein the first magnetic field
generating coil is configured to generate the same treatment parameters-with as the second magnetic

field generating coil.

20.  (Currently Amended) The treatment device of claim 17, wherein the first applicator and the
second applicator are coupled to the body region by a belt, and wherein the first applicator is

moveable along the belt independently[[ on]]_of the second applicator.

21.  (Currently Amended) The treatment device of claim 17, wherein the first applicator is
configured to be positioned[[ to]]_on a first area of the body region and the second applicator is
configured to be positioned[[ to]].on a second area of the body region, and wherein the first area_of

the body region differs from the second area of the body region.

22.  (Previously Presented) The treatment device of claim 18, wherein the first magnetic field

generating coil and the second magnetic field generating coil are flat.

23. (Currently Amended) The treatment device of claim 22, wherein the first time-varying
magnetic field and the second time-varying magnetic field are each generated with an impulse

duration in a range of 3 us to 3ms.

24.  (Previously Presented) The treatment device of claim 17, wherein the treatment device

further comprises a touchscreen coupled to the control unit.

25.  (Currently Amended) A treatment device for toning muscles of a patient using time-varying
magnetic fields, the treatment device comprising:

a control unit;

a first energy storage device;

a second energy storage device;

a first applicator, the first applicator comprising:
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a first casing; and

a first magnetic field generating coil disposed within the first casing;
a first connecting tube coupling the first applicator to the control unit,

wherein the first connecting tube comprises a first fluid conduit coupled_to a source
of oil, and

wherein the first fluid conduit is configured to direct the oil to the first magnetic field
generating coil such that the first magnetic field generating coil is cooled by the oil;
a second applicator, the second applicator comprising:

a second casing; and

a second magnetic field generating coil disposed within the second casing; and
a second connecting tube coupling the second applicator to the control unit,

wherein the second connecting tube comprises a second fluid conduit coupled_to the
source of oil_and

wherein the second fluid conduit is configured to direct the oil to the second
magnetic field generating coil such that the second magnetic field generating coil is cooled
by the oil,

wherein-the-treatment-device-is-configured-so-that the first energy storage device is

configured to be discharged to the first magnetic field generating coil to generate[[ an]]_a

first impulse of a first time-varying magnetic field, and the second energy storage device is

configured to be discharged to the second magnetic field generating coil to generate[[ an]]_a

first impulse of a second time-varying magnetic field, wherein each_of the first impulse_of

the first time-varying magnetic field and the first impulse of the second time-varying

magnetic field is biphasic and sinusoidal,

wherein the first applicator and the second applicator are configured to be coupled to
a body region by a belt, wherein the body region-eempsising comprises a buttocks of the
patient or an abdomen of the patient-the-patient’s-buttocks-orabdomen,

wherein each_of the first applicator_and the second applicator is configured to be

positioned independently with respect to each other along the belt such that a first area of the
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26.

body region and a second area of the body region-twe-differentareas-of the-bodyregton are

treated during one treatment,

wherein the first and second magnetic field generating coils are each configured to
generate_a time-varying magnetic-ftelds field with a repetition rate in a range of 1_Hz to 300
Hz and a magnetic flux-denstties_density in a range of 0.5 _Tesla to 7 Tesla at_a surface
surfaees of the first magnetic field generating coil and_the second magnetic field-eets

generating coil, respectively,

wherein the control unit_is configured to regulate-regutates energy provided to the

first magnetic field generating coil such that the first magnetic field generates a first

plurality of impulses of the first time-varying magnetic field, the first plurality of impulses

of the first time-varying magnetic field including the first impulse of the first time-varying

magnetic field, with a constant repetition rate such that a first trapezoidal envelope is

generated,

wherein the control unit_is configured to regulate-regutates energy provided to the

second magnetic field generating coil such that the second magnetic field generates a _first

plurality of impulses of the second time-varying magnetic field, the first plurality of

impulses of the second time-varying magnetic field including the first impulse of the second

time-varying magnetic field, with a constant repetition rate such that a second trapezoidal

envelope is generated, and

wherein-the-treatment-devieets-confisured se-that the plurality of impulses of the

first time-varying magnetic field and the plurality of impulses of the second time-varying

magnetic field are_configured to be applied[[ in]] to muscle fibers, neuromuscular plates, or

nerves innervating muscle fibers in the body region such that muscles of the body region are

caused to contract.

(Currently Amended) The treatment device of claim 25, wherein the oil_is configured to

circulate through-eirenlates+a the first casing and the second casing.
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27. (Previously Presented) The treatment device of claim 25, wherein the first magnetic field
generating coil and the second magnetic field generating coil have the same inductance, and

wherein the first magnetic field generating coil and the second magnetic field generating coil are
flat.

28.  (Currently Amended) The treatment device of claim 25, wherein the first applicator is
eonfigure configured to be coupled to[[ a]] the first area of the body region,[[ and]]
wherein the second applicator is configured to be coupled to[[ a]].the second area of the

body region, wherein the first area of the body region differs from the second area_of the body

region,[[ and]]
wherein the control unit is-eenfteure_configured to provide energy to the first magnetic field

generating coil and to the second magnetic field generating coil such that-beth each of the first and

second magnetic field generating coils-assemble assembles a first plurality of respective impulses
with a first repetition rate, a second plurality of respective impulses with a second repetition rate
and a third plurality of respective impulses with a third repetition rate,

wherein_each of the first repetition—+ate rates of the first impulses of the first and second

magnetic field generating coils differs from_each of the second repetition-+ate rates of the first and

second magnetic field generating coils, respectively, and_each of the third repetition-rate rates of the

first and second magnetic field generating coils. respectively. and

wherein_each of the second repetition-rate rates of the first and second magnetic field

generating coils differs from the third repetition-rate rates of the first and second magnetic field

generating coils. respectively.

29. (Currently Amended) The treatment device of claim 28, wherein the first time-varying
magnetic field and the second time-varying magnetic field are generated with_the same treatment

parameters.

30.  (Currently Amended) The treatment device of claim 29, wherein the first magnetic field

generating coil and the second magnetic field generating coil are flat and circular, and
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wherein the treatment device is configured to_simultaneously apply_the first time-

varying magnetic field and the second time-varying magnetic field-simultaneeusty to the patient.

31.  (Currently Amended) The treatment device of claim 25, wherein each impulse_within the

first plurality of impulses of the first time-varying magnetic field and each impulse within the first

plurality of impulses of the second time-varying magnetic field is symmetric and-wherein-each

tmpulse has an impulse duration in a range of 3 ps to 3 ms.

32.  (Previously Presented) The treatment device of claim 25, wherein each applicator is

configured to be replaced by another applicator.
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Remarks
Reconsideration of this Application is respectfully requested.
Upon entry of the foregoing amendment, claims 3-32 are pending in the application. Claims
3, 10, 17, and 25 are the independent claims. Claims 3-6, 8-13, 16, 17, 19-21, 23, 25, 26, 28, 30, and
31 are amended. These changes introduce no new matter, and their entry is respectfully requested.
Based on the above amendment and the following remarks, Applicant respectfully requests

that the Examiner reconsider all outstanding objections and rejections and that they be withdrawn.

Objection to the Specification
The Specification is objected to because it “has not been checked to the extent necessary to
determine the presence of all possible minor errors,” and the Office requests that Applicant corrects
“any errors of which applicant may become aware in the specification.” Office Action, p. 2.
Applicant has reviewed the Specification, and is presently unaware of any errors.

Accordingly, Applicant respectfully requests that the objection to the Specification be withdrawn.

Amendments to the Specification

New paragraphs [0053]-[0056], [0154]-[0156], [0157]-[0160], [0161], and [0162]
correspond to paragraphs [0013]-[0016], [0036]-[0038], [0040]-[0043], [0046], and [0010],
respectively, of U.S. Application No. 15/178,455, which is incorporated by reference in its entirety
via paragraph [0767] of the Specification as-filed.

New paragraphs [0057] and [0254] correspond to paragraphs [0019] and [0046],
respectively, of U.S. Application No. 15/404,384, which is incorporated by reference in its entirety
via paragraph [0767] of the Specification as-filed.

New paragraphs [0058] and [0253] correspond to paragraphs [0019] and [0059],
respectively, of U.S. Application No. 15/073,318, which is incorporated by reference in its entirety
via paragraph [0767] of the Specification as-filed.

New paragraph [0204] corresponds to paragraph [0324] of U.S. Application No. 15/677,371,

which is incorporated by reference in its entirety via paragraph [0767] of the Specification as-filed.

Atty. Dkt. No. 4387.0050007
LUMENIS EX1003
Page 260



-21 - SCHWARZ et al.
Reply to Office Action of January 8, 2020 Application No. 16/673,683

Amendments to the Drawings

New Figures 28-33 are added.

New Figures 28-31 correspond to Figures 1-4, respectively, of U.S. Application No.
15/178,455, which is incorporated by reference in its entirety via paragraph [0767] of the
Specification as-filed.

New Figure 32 corresponds to Figure 5a of U.S. Application No. 15/404,384, which is
incorporated by reference in its entirety via paragraph [0767] of the Specification as-filed.

New Figure 33 corresponds to Figure 3a of U.S. Application No. 15/073,318, which is

incorporated by reference in its entirety via paragraph [0767] of the Specification as-filed.

Claim Objections
Claims 1-3, 5, 8, 19, 21, 25, and 28-30 are objected to for alleged informalities.

Claims 1 and 2

Claims 1 and 2 were previously canceled in the Preliminary Amendment filed on December
18, 2019, rendering their objections moot. Accordingly, Applicant respectfully requests that the

objections to previously canceled claims 1 and 2 be withdrawn.

Claim 3
Without acquiescing to the propriety of the objection, claim 3 is amended to recite, inter
alia, “beginning of a consecutive impulse.” Accordingly, Applicant respectfully requests that the

objection to claim 3 be withdrawn.

Claim 5
Without acquiescing to the propriety of the objection, claim 5 is amended to replace the term
“patientsuch” with the phrase “patient such,” and to recite, “from the second area.” Accordingly,

Applicant respectfully requests that the objection to claim 5 be withdrawn.

Claim 8
Without acquiescing to the propriety of the objection, claim 8 is amended to recite, inter

alia, “wherein the first magnetic field generating coil has a first inductance, [and] wherein the
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second magnetic field generating coil has a second inductance.” Accordingly, Applicant

respectfully requests that the objection to claim 8 be withdrawn.

Claim 19
Without acquiescing to the propriety of the objection, claim 19 is amended to recite, infer
alia, “wherein the first magnetic field coil is configured to generate the same treatment parameters.”

Accordingly, Applicant respectfully requests that the objection to claim 19 be withdrawn.

Claim 21

Without acquiescing to the propriety of the objection, claim 21 is amended to recite, infer
alia, “wherein the first applicator is configured to be positioned on a first area of the body region
and the second applicator is configured to be positioned on a second area of the body region.”

Accordingly, Applicant respectfully requests that the objection to claim 21 be withdrawn.

Claim 25

Without acquiescing to the propriety of the objection, claim 25 is amended to recite, infer
alia, “such that a first trapezoidal envelope is generated . . . [and] such that a second trapezoidal
envelope is generated,” and “wherein . . . the plurality of impulses of the second time-varying
magnetic field are configured to be applied to muscle fibers.” Accordingly, Applicant respectfully

requests that the objection to claim 25 be withdrawn.

Claim 28
Without acquiescing to the propriety of the objection, claim 28 is amended to replace the
term “configure” with the term “configured.” Accordingly, Applicant respectfully requests that the

objection to claim 28 be withdrawn.

Claim 29

Without acquiescing to the propriety of the objection, claim 29 is amended to recite
“wherein the first time-varying magnetic field and the second time-varying magnetic field are
generated with the same treatment parameters.” Accordingly, Applicant respectfully requests that

the objection to claim 29 be withdrawn.
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Claim 30
Without acquiescing to the propriety of the objection, claim 30 is amended to recite
“wherein the treatment device is configured to simultaneously apply the first time varying magnetic

field.” Accordingly, Applicant respectfully requests that the objection to claim 29 be withdrawn.

Claim Interpretation

The Office Action includes a section titled “Claim Interpretation,” which notes that several
claim limitations are being interpreted by the Office in a certain way under 35 U.S.C. 112. This
section does not include any objections or rejections. Accordingly, Applicant takes no position on

these claim interpretations, and does not necessarily agree with them.

Rejections under 35 U.S.C. §112
Claims 4-6, 10-16, and 20 are rejected under 35 U.S.C. 112 as allegedly failing to comply
with the enablement requirement.

Claims 3-32 are rejected under 35 U.S.C. 112 as allegedly being indefinite.

Claims 4-6, 10-16, and 20

The Office alleges that the “original specification fails to describe first and second
applicators configured such that the first applicator is positioned independently on the second
applicator,” as recited in claims 4, 10, and 10. Office Action, p. 6.

Without acquiescing to the propriety of the rejection, claims 4, 10, and 20 are each amended
to clarify that the first applicator is positioned on the body independently of, or with respect to, the
second applicator. Accordingly, Applicant respectfully requests that the rejections of claims 4, 10,

20, and their similarly-rejected dependent claims be withdrawn.

Claim 3
The Office alleges that “[i]t is unclear whether the limitations ‘wherein the first pulse of the
first . . . comprises the impulse of the first . . .” and ‘generating the impulse of the second . .
reference the initially recited ‘impulse’ or one of the ‘plurality of impulses’.” Office Action, p. 7.
Without acquiescing to the propriety of the rejection, claim 3 is amended to recite, infer alia,

“wherein the impulse of the first time-varying magnetic field is one of a first plurality of
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consecutive impulses generated by the first time-varying magnetic field, [and] wherein the impulse
of the second time-varying magnetic field is one of a second plurality of consecutive impulses
generated by the second time-varying magnetic field.” Accordingly, Applicant respectfully requests

that the rejection of claim 3 and its similarly-rejected dependent claims be withdrawn.

Claim 6
The Office alleges that “[i]t is unclear whether the first and second muscles of claim 6 are
intended to be the same or different than the muscles of parent claim 3.” Office Action, p. 7.
Without acquiescing to the propriety of the rejection, claim 3 is amended to recite, infer alia,
“a first muscle and a second muscle of the body region,” which makes clear that the first and second
muscles of claim 6 are intended to be the same as the first and second muscles of claim 3.

Accordingly, Applicant respectfully requests that the rejection of claim 6 be withdrawn.

Claim 9

The Office alleges that “[i]t is unclear whether the cooperating muscles of [claim] 3 are
intended to be the same or different than the muscles of claim 6.” Office Action, p. 7.

Without acquiescing to the propriety of the rejection, claim 9 is amended to recite “wherein
the first muscle and the second muscle are cooperating muscles.” As explained above with regard to
claim 6, claim 3 is amended to recite “a first muscle and a second muscle.” Therefore, Applicant
respectfully asserts that the subject matter of claim 9 is clear, and respectfully requests that the

rejection of claim 9 be withdrawn.
Claim 10

The Office alleges that the terms “a first applicator” and “a second applicator” appear twice
in claim 10, and are therefore unclear. See Office Action, p. 7. The Office further alleges that it is
unclear whether the second recitation of “wherein the impulse of the first time-varying magnetic
field has an impulse duration in a range of 3 us to 3 ms” is actually meant to reference the first

time-varying magnetic field. /d. at p. 8. Finally, the Office alleges that “[i]t is unclear whether the
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limitation ‘applying a plurality of impulses’ is intended to reference the same previously recited
pluralities of impulses of the respective first and second fields.” /d.
Without acquiescing to the propriety of the rejection, claim 10 is amended to recite, inter
alia:
e “coupling a first applicator, the first applicator comprising a first magnetic field coil
disposed therein;”
e “coupling a second applicator, the second applicator comprising a second magnetic field
generating coil disposed therein;”
e “wherein the impulse of the second time-varying magnetic field has an impulse duration in a
range of 3 ps to 3 ms;” and
e “assembling a first plurality of impulses of the first time-varying magnetic field[,] . . .
assembling a first plurality of impulses of the second time-varying magnetic field[,] . . .
assembling a second plurality of impulses of the first time-varying magnetic field[,] . . .
assembling a second plurality of impulses of the second time-varying magnetic field[,] . . .
applying the first plurality of impulses of the first time-varying magnetic field to the first
muscle to cause a muscle contraction, and applying the first plurality of impulses of the
second time-varying magnetic field to the second muscle to cause a muscle contraction[,] . .
. applying the second plurality of impulses of the first time-varying magnetic field to the
first muscle to cause a muscle contraction, and applying the second plurality of impulses of
the second time-varying magnetic field to the second muscle to cause a muscle contraction.”
Accordingly, Applicant respectfully requests that the rejection of claim 10 and its similarly-

rejected dependent claims be withdrawn.

Claim 11

The Office alleges that “[i]t is unclear whether the first and second muscles [recited in claim
11] are the same or different than those of the . . . muscle group [recited in claim 10].” Office
Action, p. 8.

Without acquiescing to the propriety of the rejection, claim 10 is amended to remove the
term “muscle group,” and to recite “first and second muscles,” which makes clear that the first and

second muscles of claim 11 are intended to be the same as the first and second muscles of claim 10.
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Claim 13

The Office alleges that “[i]t is unclear which first, second, and third pluralities of impulses
[recited in claim 13] applicant intends to reference from parent claims 10 and 12.” Office Action, p.
8.

Without acquiescing to the propriety of the rejection, claims 10 and 12 have been amended
to more clearly define “a first plurality of impulses of the first time-varying magnetic field,” “a
second plurality of impulses of the first time-varying magnetic field,” “a third plurality of impulses
of the first time-varying magnetic field,” “a first plurality of impulses of the second time-varying
magnetic field,” “a second plurality of impulses of the second time-varying magnetic field,” and “a
third plurality of impulses of the second time-varying magnetic field.” Additionally, claim 13 is
amended to remove the term “respective.” Accordingly, it is clear as to which “first, second, and
third pluralities of impulses” claim 13 refers, and Applicant respectfully requests that the rejection

of claim 13 be withdrawn.

Claim 17

The Office alleges that there is insufficient antecedent basis for the phrases “the first
magnetic field generating device,” and “the second magnetic field generating device,” recited in
claim 17. See Office Action, p. 8. The Office further alleges that “it is unclear whether applicant
intends to claim one or a plurality of magnetic flux densities.” /d. at p. 9.

Without acquiescing to the propriety of the rejection, claim 17 is amended to recite, inter
alia, “the first magnetic field generating coil” and “the second magnetic field generating coil.”
Claim 17 is further amended to recite, infer alia, “a first time-varying magnetic field with a
magnetic flux density in a range of 0.5 Tesla to 7 Tesla,” and “a second time-varying magnetic field
with a magnetic flux density in a range of 0.5 Tesla to 7 Tesla.” Accordingly, Applicant respectfully

requests that the rejection of claim 17 and its similarly-rejected dependent claims be withdrawn.

Claim 25
The Office alleges that “[i]t is unclear whether applicant intends to claim one or a plurality

of flux densities.” Office Action, p. 9.
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Without acquiescing to the propriety of the rejection, claim 25 is amended to recite, inter
alia, “wherein the first and second magnetic field generating coils are each configured to generate a
time-varying magnetic field with . . . a magnetic flux density in a range of 0.5 Tesla to 7 Tesla at a
surface of the first magnetic field generating coil and the second magnetic field generating coil,
respectively.” Accordingly, Applicant respectfully requests that the rejection of claim 25 and its

similarly-rejected dependent claims be withdrawn.

Claim 29

The Office alleges that “[i]t is unclear how the first and second magnetic fields have the
‘same treatment parameters’, yet pulses from each coil have different repetition rates.” Office
Action, p. 9.

Without acquiescing to the propriety of the rejection, claim 28, from which claim 29
depends, is amended to recite “wherein the control unit is configured to provide energy to the first
magnetic field generating coil and the second magnetic field generating coil such that each of the
first and second magnetic field generating coils assembles a first plurality of respective impulses
with a first repetition rate, a second plurality of respective impulses with a second repetition rate
and a third plurality of respective impulses with a third repetition rate, wherein each of the first
repetition rates of the first impulses of the first and second magnetic field generating coils differs
from each of the second repetition rates of the first and second magnetic field generating coils,
respectively, and each of the third repetition rates of the first and second magnetic field generating
coils, respectively, and wherein each of the second repetition rates of the first and second magnetic
field generating coils differs from the third repetition rates of the first and second magnetic field
generating coils, respectively.”

With this amendment, it is clear that claim 28 defines the first repetition rates of each of the
first and second magnetic field generating coils as being different from the second and third
repetition rates of each of the first and second magnetic field generating coils, but does not define
the first repetition rates of each of the first and second magnetic field generating coils as being
different with respect to each other, and similarly defines the second repetition rates of each of the
first and second magnetic field generating coils as being different from the third repetition rates of

each of the first and second magnetic field generating coils, but not as different with respect to each
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other. Accordingly it is possible, although not necessary, for each of the first, second, and third
repetition rates of the first magnetic field generating coil to be equal to each of the first, second, and
third repetition rates of the second magnetic field generating coil, respectively. Therefore, it is
possible for the first time-varying magnetic field and the second time-varying magnetic field,
recited in claim 29, to be generated with the same treatment parameters. Accordingly, Applicant

respectfully requests that the rejection of claim 29 be withdrawn.

Allowable Subject Matter

Applicant thanks Examiner Dorna for indicating that claims 3-32 would be allowable if
rewritten or amended to overcome the rejection under § 112. See Office Action, p. 9. With the
present Amendment, Applicant believes that all § 112 rejections have been accommodated, and that

the claims are in condition for allowance.
Conclusion

All of the stated grounds of objection and rejection have been properly traversed,
accommodated, or rendered moot. Applicant therefore respectfully requests that the Examiner
reconsider all presently outstanding objections and rejections and that they be withdrawn. Applicant
believes that a full and complete reply has been made to the outstanding Office Action and, as such,
the present application is in condition for allowance. If the Examiner believes, for any reason, that
personal communication will expedite prosecution of this application, the Examiner is invited to

telephone the undersigned at the number provided.
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Prompt and favorable consideration of this Amendment and Reply is respectfully requested.

Date:  January 22. 2020

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934
(202) 371-2600

14424095 _1.docx

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.

D .

Richard D. Coller I1I
Attorney for Applicant
Registration No. 60,390
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gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandrig, VA 22313-1453. DC NCT SEND FEES OR COMPLETED FORMS T THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-8189 and seiect oplion 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

16/673,683 11/04/2019 Toméds SCHWARZ 4387.0050007 6820
26111 7590 01/23/2020 | A AMINGR |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W. DORNA, CARRIE R
WASHINGTON, DC 20005

| ART UNIT | PAPER NUMBER |

3791
| NOTIFICATION DATE | DELIVERY MODE |
01/23/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

e-office @sternekessler.com

PTOL-90A (Rev. 04/07)
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Application Applicant(s)
No. SCHWARZ et al.
16/673,683
Applicant-/nitiated Interview Summary Examiner Art AlA (First Inventor Page
CARRIE R Unit to File) Status

All participants (applicant, applicants representative, PTO personnel):

1. CARRIE R DORNA (Primary Examiner); Telephonic 2. lan Soule (Attorney); Telephonic

Date of Interview: 14 January 2020

Amendment proposed: Applicant's representative proposed amendments to simplify claim language.

Issues Discussed:

Proposed Amendments:

Applicant's representative proposed amending each instance of "in contact with a patient's skin or clothing” to
instead read --in contact with a body region of a patient—- to simplify claim language without negatively
impacting allowability. Agreement was reached that such an amendment would be sufficient and would not
negate allowability.

/CARRIE R DORNA/
Primary Examiner, Art Unit 3791

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. 01/01/2015) Interview Summary Paper No. 20200117

Applicant recordation instructions: The formal written reply to the last Office action must include the substance
of the interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is
given a non-extendable period of the longer of one month or thirty days from this interview date, or the mailing
date of this interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A
complete and proper recordation of the substance of an interview should include the items listed in MPEP 713.04
for complete and proper recordation including the identification of the general thrust of each argument or issue
discussed, a general indication of any other pertinent matters discussed regarding patentability and the general
results or outcome of the interview, to include an indication as to whether or not agreement was reached on the
issues raised.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

26111 7590 02/19/2020 | EXAMINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. DORNA, CARRIE R
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 | ART UNIT PAPER NUMBER |
3791
DATE MAILED: 02/19/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/673,683 11/04/2019 Tomas SCHWARZ 4387.0050007 6320

TITLE OF INVENTION: AESTHETIC METHOD OF BIOLOGICAL STRUCTURE TREATMENT BY MAGNETIC FIELD

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/19/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

26111 7590 02/19/2020 Certificate of Mailing or Transmission
STERNE. KESSLER. GOLDSTEIN & FOX PL.L.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ i States Postal Service with sufficient postage for first class mail in an envelope
1100 NEW YORK AVENUE, N.W. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
WASHINGTON, DC 20005 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/673,683 11/04/2019 Tomds SCHWARZ 4387.0050007 6820

TITLE OF INVENTION: AESTHETIC METHOD OF BIOLOGICAL STRUCTURE TREATMENT BY MAGNETIC FIELD

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/19/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DORNA, CARRIER 3791 600-014000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. L‘QM l'%F %ngé
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/673.683 11/04/2019 Toméds SCHWARZ 4387.0050007 6820
26111 7590 02/19/2020 | EXAMINER |
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C. DORNA, CARRIE R
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005 | ART UNIT PAPERNUMBER |

3791

DATE MAILED: 02/19/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, Stal;e,LM&M l§/ EX1003
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulationPage 282



Application No. Applicant(s)
) o 16/673,683 SCHWARZ et al,
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
CARRIE R DORNA 3791 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the amendment filed 22 January 2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 3-32 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.(¥) Interview Summary (PTO-413),
Paper No./Mail Date. 20200207 .
/CARRIE R DORNA/
Primary Examiner, Art Unit 3791

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200207
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Application/Control Number: 16/673,683 Page 2
Art Unit: 3791

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Information Disclosure Statement
2. The information disclosure statement filed 22 January 2020 fails to comply with the
provisions of 37 CFR 1.97, 1.98 and MPEP § 609 because each non-patent literature reference
has not been provided with a publication date. It has been placed in the application file, but the
lined-through information referred to therein has not been considered as to the merits. Applicant
is advised that the date of any re-submission of any item of information contained in this
information disclosure statement or the submission of any missing element(s) will be the date of
submission for purposes of determining compliance with the requirements based on the time of
filing the statement, including all certification requirements for statements under 37 CFR 1.97(e).
See MPEP § 609.05(a).
3. Applicant should note that the large number of references in the attached IDS
document(s) have been considered by the examiner in the same manner as other documents in
Office search files are considered by the examiner while conducting a search of the prior art in a
proper field of search. See MPEP 609.05(b). Applicant is invited to point out any particular
references in the submitted IDS documents which they believe may be of particular relevance to

the instant claimed invention in response to this Office action.
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Application/Control Number: 16/673,683 Page 3
Art Unit: 3791

Response to Arguments
4. Applicant’s arguments, see pages 20-28, filed 22 January 2020, with respect to the claim
objections and rejections under 35 U.S.C. 112 have been fully considered and are persuasive in
light of the amendments to the claims. The objections and rejections of 8 January 2020 have
been withdrawn. The examiner notes new paragraph [0254] added to U.S. Application
15/404,384, incorporated by reference, corresponds to paragraph [0051] of the ‘384 application
rather than paragraph [0046] as noted in applicant’s remarks (page 20).
EXAMINER’S AMENDMENT
5. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.
6. Authorization for this examiner’s amendment was given in an interview with Ian Soule
on 7 February 2020.
7. The application has been amended as follows:
1. At claim 10 line 41, change “assembling and a second” to read —assembling a second--.

2. At claim 11 line 2, change “applicators t to” to read —applicators to--.

Conclusion
8. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CARRIE R DORNA whose telephone number is (571)270-7483.

The examiner can normally be reached on 8am-5pm.
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Application/Control Number: 16/673,683 Page 4
Art Unit: 3791

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Marmor, II can be reached on 571-272-4730. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/CARRIE R DORNA/
Primary Examiner, Art Unit 3791
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Application Applicant(s)
No. SCHWARZ et al.
16/673,683
Examiner-/nitiated Interview Summary | Examiner Art AIA (First Inventor Page
CARRIE R Unit to File) Status

All participants (applicant, applicants representative, PTO personnel):

1. CARRIE R DORNA (Primary Examiner); Telephonic 2. lan Soule (Attorney); Telephonic

Date of Interview: 07 February 2020

Claims Discussed: 10 and 11.

Amendment proposed: The examiner proposed amendments to overcome outstanding typographical errors.

Issues Discussed:

Formalities:
Agreement was reached to enter the attached examiner's amendment to overcome outstanding typographical
errors to place the case in condition for allowance.

/CARRIE R DORNA/
Primary Examiner, Art Unit 3791

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. 01/01/2015) Interview Summary Paper No. 20200207

Applicant recordation instructions:it is not necessary for applicant to provide a separate record of the substance of interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A
complete and proper recordation of the substance of an interview should include the items listed in MPEP 713.04
for complete and proper recordation including the identification of the general thrust of each argument or issue
discussed, a general indication of any other pertinent matters discussed regarding patentability and the general
results or outcome of the interview, to include an indication as to whether or not agreement was reached on the
issues raised.
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001 US-RE43007-E 12-06-2011 LALONDE; Jean-Pierre et al.
002 US-3658051-A 04-25-1972 MACLEAN; Kenneth Sheldon et al.
003 US-3915151-A 10-28-1975 KRAUS; Werner et al.
004 US-4237898-A 12-09-1980 WHALLEY:; Wilfrid B.
005 US-4315503-A 02-16-1982 RYABY; John P. et al.
006 US-4454883-A 06-19-1984 FELLUS; Victor M.
007 US-4456001-A 06-26-1984 PESCATORE; Eugene A.
008 US-4665898-A 05-19-1987 COSTA,; Jonathan L. et al.
009 US-4674505-A 06-23-1987 PAULLI; Karlheinz et al.
010 US-4993413-A 02-19-1991 MCLEOD; Kenneth J. et al.
011 US-5085626-A 02-04-1992 FREY; Guy
012 US-5334181-A 08-02-1994 RUBINSKY:; Boris et al.
013 US-5401233-A 03-28-1995 ERICKSON; John H. et al.
014 US-5674218-A 10-07-1997 RUBINSKY:; Boris et al.
015 US-5718662-A 02-17-1998 JALINOUS; Reza
016 US-5766124-A 06-16-1998 POLSON; Michael John Ross
017 US-5807232-A 09-15-1998 ESPINOZA; Fausto Leal et al.
018 US-5908444-A 06-01-1999 AZURE; Larry
019 US-5984854-A 11-16-1999 ISHIKAWA; Norio et al.
020 US-6017337-A 01-25-2000 PIRA; Luc
021 US-6032675-A 03-07-2000 RUBINSKY:; Boris
022 US-6063108-A 05-16-2000 SALANSKY; Norman et al.
Examiner Date
Signature /CARRIE R DORNA/ Considered 02/07/2@20

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
h 2
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6
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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023 US-6086525-A 07-11-2000 DAVEY:; KentR. et al.
024 US-6117066-A 09-12-2000 ABRAMS:; Richard Stephen ef al.
025 US-6141985-A 11-07-2000 CLUZEAU; Christian et al.
026 US-6179769-B1 01-30-2001 ISHIKAWA; Norio ef al.
027 US-6179770-B1 01-30-2001 MOQULD; Stephen
028 US-6213933-B1 04-10-2001 LIN; Vernon Wen-Hau
029 US-6223750-B1 05-01-2001 ISHIKAWA,; Norio ef al.
030 US-6350276-B1 02-26-2002 KNOWLTON; Edward W.
031 US-6402678-B1 06-11-2002 FISCHELL; Robert E. et al.
032 US-6418345-B1 07-09-2002 TEPPER; John C. et al.
033 US-6527694-B1 03-04-2003 ISHIKAWA,; Norio ef al.
034 US-6569078-B2 05-27-2003 ISHIKAWA, Norio ef al.
035 US-6605080-B1 08-12-2003 ALTSHULER; Gregory B. et al.
036 US-6635053-B1 10-21-2003 LALONDE: Jean-Pierre et al.
037 US-6749624-B2 06-15-2004 KNOWLTON; Edward W.
038 US-6889090-B2 05-03-2005 KREINDEL; Michael
039 US-6939287-B1 09-06-2005 ARDIZZONE; Vincent et al.
040 US-6960202-B2 11-01-2005 CLUZEAU; Christian et al.
041 US-7030764-B2 04-18-2006 SMITH; Toby E. et al.
042 US-7041100-B2 05-09-2006 KREINDEL; Michael
043 US-7217265-B2 05-15-2007 HENNINGS; David R. et al.
044 US-7276058-B2 10-02-2007 ALTSHULER; Gregory B. et al.
Examiner Date
Signature /CARRIE R DORNA/ Considered 02/07/2020
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indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
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37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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045 US-7318821-B2 01-15-2008 LALONDE; Jean-Pierre et al.
046 US-7351252-B2 04-01-2008 ALTSHULER; Gregory B. et al.
047 US-7367341-B2 05-06-2008 ANDERSON; Richard Rox ef al.
048 US-7520849-B1 04-21-2009 SIMON; Bruce J.
049 US-7601115-B2 10-13-2009 RIEHL; Mark Edward
050 US-7608035-B2 10-27-2009 FARONE; William
051 US-7740574-B2 06-22-2010 PILLA; Arthur A. ef al.
052 US-7744523-B2 06-29-2010 EPSTEIN; Charles M.
053 US-7785358-B2 08-31-2010 LACH; Elliot
054 US-7854754-B2 12-21-2010 TING; Joseph et al.
055 US-7946973-B2 05-24-2011 PETERCHEYV; Angel Vladimirov
056 US-7998053-B2 08-16-2011 AHO; Matti
057 US-8088058-B2 01-03-2012 JULIANA; Vincent A. et al.
058 US-8192474-B2 06-05-2012 LEVINSON; Mitchell
059 US-8275442-B2 09-25-2012 ALLISON; John W.
060 US-8285390-B2 10-09-2012 LEVINSON; Mitchell E. ef al.
061 US-8337539-B2 12-25-2012 TING; Joseph et al.
062 US-8366756-B2 02-05-2013 TUCEK; Kevin B. et al.
063 US-8523927-B2 09-03-2013 LEVINSON; Mitchell E. ef al.
064 US-8603073-B2 12-10-2013 ALLISON; John W.
065 US-8676338-B2 03-18-2014 LEVINSON; Mitchell E.
066 US-8702774-B2 04-22-2014 BAKER; Mark et al.
Examiner Date
Signature /CBRRIE R DORNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
h 2
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sto. oy or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
6
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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067 US-8771326-B2 07-08-2014 MYEONG; Hyeon Seong et al.
068 US-8834547-B2 09-16-2014 ANDERSON; Richard Rox et al.
069 US-8840608-B2 09-23-2014 ANDERSON; Richard R. et al.
070 US-8915948-B2 12-23-2014 ALTSHULER; Gregory B. et al.
071 US-8932338-B2 01-13-2015 LIM; Susan M L. ef al.
072 US-8979727-B2 03-17-2015 RON; Edoute Oded et al.
073 US-8998791-B2 04-07-2015 RON; Edoute Oded et al.
074 US-9002477-B2 04-07-2015 BURNETT; Daniel R.
075 US-9028469-B2 05-12-2015 JONES; Christopher J. et al.
076 US-9044595-B2 06-02-2015 ARAYA; Heidi et al.
077 US-9078634-B2 07-14-2015 GONZALES; Donald A. et al.
078 US-9132031-B2 09-15-2015 LEVINSON; Mitchell et al.
079 US-9149650-B2 10-06-2015 SHANKS:; Steven C. ef al.
080 US-9308120-B2 04-12-2016 ANDERSON; Richard R. et al.
081 US-9314368-B2 04-19-2016 ALLISON; John W. et al.
082 US-9358068-B2 06-07-2016 SCHOMACKER; Kevin T. et al.
083 US-9358149-B2 06-07-2016 ANDERSON; Richard Rox ef al.
084 US-9375345-B2 06-28-2016 LEVINSON; Mitchell et al.
085 US-9398975-B2 07-26-2016 MULLER; Stefan et al.
086 US-9408745-B2 08-09-2016 LEVINSON; Mitchell E. ef al.
087 US-9439805-B2 09-13-2016 GONZALES:; Donald A. et al.
088 US-9545523-B2 01-17-2017 NANDA; Gurvinder Singh
Examiner Date
Signature /CARRIE R DORNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
i 2
considered. Include copy of this form with next c;,ommunication to applicant. Applicant’s unique citation designation number (optional).A See Kinds Codes of USPTO Patent
Documents at wwwi.uspto.gov or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
6
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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089 US-9586057-B2 03-07-2017 LADMAN; Jakub et al.
090 US-9610429-B2 04-04-2017 HARRIS; Jason L. et al.
091 US-9636519-B2 05-02-2017 LADMAN; Jakub et al.
092 US-9649220-B2 05-16-2017 ANDERSON; Richard Rox ef al.
093 US-9655770-B2 05-23-2017 LEVINSON; Mitchell E. ef al.
094 US-9737434-B2 08-22-2017 ALLISON; John W.
095 US-9844460-B2 12-19-2017 WEBER; Bryan J. et al.
096 US-9844461-B2 12-19-2017 LEVINSON; Mitchell E. ef al.
097 US-9855166-B2 01-02-2018 ANDERSON; Richard Rox ef al.
098 US-9861421-B2 01-09-2018 O'NEIL; Michael P. et al.
099 US-9861520-B2 01-09-2018 BAKER; Mark William et al.
100 US-9919161-B2 03-20-2018 SCHWARZ; Tomas et al.
101 US-9937358-B2 04-10-2018 SCHWARZ; Tomés et al.
102 US-9974519-B1 05-22-2018 SCHWARZ; Tomas et al.
103 US-9974684-B2 05-22-2018 ANDERSON; Richard Rox ef al.
104 US-9980765-B2 05-29-2018 AVRAM; Matthew M. ef al.
105 US-10092346-B2 10-09-2018 LEVINSON; Mitchell E.
106 US-10111770-B2 10-30-2018 HARRIS; Jason L. et al.
107 US-10111774-B2 10-30-2018 GONZALES:; Donald A. et al.
108 US-10124187-B2 11-13-2018 SCHWARZ; Tomas et al.
109 US-10201380-B2 02-12-2019 DEBENEDICTIS; Leonard C. et al.
110 US-10245439-B1 04-02-2019 SCHWARZ; Tomés et al.
Examiner Date
Signature /CARRIE R DORNA/ Considered | $2/07/2020
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h 2
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sto. oy or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
6
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111 US-20010031906-A1 10-18-2001 ISHIKAWA,; Norio ef al.
12 US-20020049483-A1 04-25-2002 KNOWLTON; Edward W.
113 US-20030158585-A1 08-21-2003 BURNETT; Daniel R.
114 US-20030220674-A1 11-27-2003 ANDERSON; Richard Rox et al.
115 US-20040073079-A1 04-15-2004 ALTSHULER; Gregory B. et al.
116 US-20040102768-A1 05-27-2004 CLUZEAU: Christian et al.
17 US-20040210287-A1 10-21-2004 GREENE; Judy L.
118 US-20050090814-A1 04-28-2005 LALONDE:; Jean-Pierre et al.
119 US-20050251120-A1 11-10-2005 ANDERSON; Richard R. ef al.
120 US-20060152301-A1 07-13-2006 ROHWEDDER; Arnim
121 US-20060187607-A1 08-24-2006 MO; Seung-Kee
122 US-20060287566-A1 12-21-2006 ZANGEN; Abraham et al.
123 US-20070010861-A1 01-11-2007 ANDERSON; Richard R. ef al.
124 US-20070088413-A1 04-19-2007 WEBER; Bryan et al.
125 US-20070198071-A1 08-23-2007 TING; Joseph et al.
126 US-20070255362-A1 11-01-2007 LEVINSON; Mitchell E. ef al.
127 US-20070270925-A1 11-22-2007 LEVINSON; Mitchell
128 US-20080077201-A1 03-27-2008 LEVINSON; Mitchell et al.
129 US-20080077202-A1 03-27-2008 LEVINSON; Mitchell E.
130 US-20080077211-A1 03-27-2008 LEVINSON; Mitchell et al.
131 US-20080103565-A1 05-01-2008 ALTSHULER; Gregory B. ef al.
132 US-20080188915-A1 08-07-2008 MILLS; Richard et al.
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133 US-20080249350-A1 10-09-2008 MARCHITTO; Kevin S. et al.
134 US-20080262287-A1 10-23-2008 DUSSAU; Alain
135 US-20080287839-A1 11-20-2008 ROSEN; Jesse N. et al.
136 US-20080306325-A1 12-11-2008 BURNETT; Daniel R. et al.
137 US-20080306326-A1 12-11-2008 EPSTEIN; Charles M.
138 US-20090005631-A1 01-01-2009 SIMENHAUS; Zidkiyahu et al.
139 US-20090018384-A1 01-15-2009 BOYDEN; Edward S. et al.
140 US-20090018623-A1 01-15-2009 LEVINSON; Mitchell E. et al.
141 US-20090018624-A1 01-15-2009 LEVINSON; Mitchell E. ef al.
142 US-20090018625-A1 01-15-2009 LEVINSON; Mitchell E. et al.
143 US-20090018626-A1 01-15-2009 LEVINSON; Mitchell E. ef al.
144 US-20090018627-A1 01-15-2009 LEVINSON; Mitchell E. et al.
145 US-20090024193-A1 01-22-2009 ALTSHULER; Gregory B. et al.
146 US-20090108969-A1 04-30-2009 SIMS; James Rae et al.
147 US-20090118722-A1 05-07-2009 EBBERS; Edward A. ef al.
148 US-20090149929-A1 06-11-2009 LEVINSON; Mitchell E. ef al.
149 US-20100036368-A1 02-11-2010 ENGLAND; Laura et al.
150 US-20100081971-A1 04-01-2010 ALLISON; John W.
151 US-20100087699-A1 04-08-2010 PETERCHEV; Angel Vladimirov
152 US-20100121131-A1 05-13-2010 MATHES; Richard A.
153 US-20100152522-A1 06-17-2010 ROTH; Yiftach et al.
154 US-20100152824-A1 06-17-2010 ALLISON; John W.
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155 US-20100160712-A1 06-24-2010 BURNETT; Daniel Rogers ef al.
156 US-20100179372-A1 07-15-2010 GLASSMAN; Harry A.
157 US-20100222629-A1 09-02-2010 BURNETT; Daniel Rogers ef al.
158 US-20100280582-A1 11-04-2010 BAKER; Mark et al.
159 US-20100309689-A1 12-09-2010 COULSON; David
160 US-20100331603-A1 12-30-2010 SZECSI; Johann
161 US-20110021863-A1 01-27-2011 BURNETT; Daniel Rogers ef al.
162 US-20110066216-A1 03-17-2011 TING:; Joseph et al.
163 US-20110077451-A1 03-31-2011 MARCHITTO; Kevin S. et al.
164 US-20110087312-A1 04-14-2011 SHANKS; Charles et al.
165 US-20110130618-A1 06-02-2011 RON; Edoute Oded et al.
166 US-20110224761-A1 09-15-2011 MANSTEIN; Dieter
167 US-20110238050-A1 09-29-2011 ALLISON; John W. et al.
168 US-20110238051-A1 09-29-2011 LEVINSON; Mitchell E. et al.
169 US-20110263925-A1 10-27-2011 BRATTON; Charles
170 US-20110300079-A1 12-08-2011 MARTENS; Paul W. ef al.
171 US-20120022518-A1 01-26-2012 LEVINSON; Mitchell E.
172 US-20120053449-A1 03-01-2012 MOSES; Elisha ef al.
173 US-20120197361-A1 08-02-2012 GONZALES:; Donald A. et al.
174 US-20120215210-A1 08-23-2012 BROWN; Stephen et al.
175 US-20120239123-A1 09-20-2012 WEBER; Bryan et al.
176 US-20120302821-A1 11-29-2012 BURNETT; Daniel R.
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177 US-20120310033-A1 12-06-2012 MUNTERMANN; Axel
178 US-20130030239-A1 01-31-2013 WEYH; Thomas ef al.
179 US-20130053620-A1 02-28-2013 SUSEDIK; Michael Edward et al.
180 US-20130066309-A1 03-14-2013 LEVINSON; Mitchell E.
181 US-20130079684-A1 03-28-2013 ROSEN; Jesse N. et al.
182 US-20130103127-A1 04-25-2013 MUELLER; Stefan et al.
183 US-20130116758-A1 05-09-2013 LEVINSON; Mitchell E. ef al.
184 US-20130116759-A1 05-09-2013 LEVINSON; Mitchell et al.
185 US-20130123568-A1 05-16-2013 HAMILTON; Marilyn J. et al.
186 US-20130123764-A1 05-16-2013 ZARSKY; Jan et al.
187 US-20130123765-A1 05-16-2013 ZARSKY:; Jan et al.
188 US-20130131764-A1 05-23-2013 GROVE; Peric
189 US-20130137918-A1 05-30-2013 PHILLIPS; James William et al.
190 US-20130150653-A1 06-13-2013 BORSODY; Mark Klingler
191 US-20130158440-A1 06-20-2013 ALLISON; John W.
192 US-20130158634-A1 06-20-2013 RON; Edoute Orit ef al.
193 US-20130158636-A1 06-20-2013 TING; Joseph et al.
194 US-20130190744-A1 07-25-2013 AVRAM; Matthew M. ef al.
195 US-20130238061-A1 09-12-2013 RON; Edoute Oded ef al.
196 US-20130245731-A1 09-19-2013 ALLISON; John W.
197 US-20130253384-A1 09-26-2013 ANDERSON; Richard Rox et al.
198 US-20130253493-A1 09-26-2013 ANDERSON; Richard Rox et al.
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199 US-20130253494-A1 09-26-2013 ANDERSON; Richard Rox ef al.
200 US-20130253495-A1 09-26-2013 ANDERSON; Richard Rox et al.
201 US-20130253496-A1 09-26-2013 ANDERSON; Richard Rox ef al.
202 US-20130317281-A1 11-28-2013 SCHNEIDER; Mbret ef al.
203 US-20130331637-A1 12-12-2013 GREFF; Daniel
204 US-20140005760-A1 01-02-2014 LEVINSON; Mitchell E. ef al.
205 US-20140018767-A1 01-16-2014 HARRIS; Jason L. et al.
206 US-20140025033-A1 01-23-2014 MIRKQOV; Mirko G. et al.
207 US-20140046423-A1 02-13-2014 RAJGURU; Amit et al.
208 US-20140067025-A1 03-06-2014 LEVINSON; Mitchell E. et al.
209 US-20140081359-A1 03-20-2014 SAND:; Bruce J.
210 US-20140148870-A1 05-29-2014 BURNETT; Daniel R.
211 US-20140257443-A1 09-11-2014 BAKER; Mark William et al.
212 US-20140277219-A1 09-18-2014 NANDA; Gurvinder Singh
213 US-20140277302-A1 09-18-2014 WEBER; Bryan J. et al.
214 US-20140303696-A1 10-09-2014 ANDERSON; Richard Rox et al.
215 US-20140303697-A1 10-09-2014 ANDERSON; Richard Rox ef al.
216 US-20140316393-A1 10-23-2014 LEVINSON; Mitchell E.
217 US-20140330067-A1 11-06-2014 JORDAN; Michael
218 US-20140364841-A1 12-11-2014 KORNSTEIN; Andrew
219 US-20140371515-A1 12-18-2014 JOHN; Michael Sasha
220 US-20150025299-A1 01-22-2015 RON; Edoute Oded et al.
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221 US-20150080769-A1 03-19-2015 LOTSCH; Friedemann
222 US-20150088105-A1 03-26-2015 FATEMI; Afschin
223 US-20150112412-A1 04-23-2015 ANDERSON; Richard Rox ef al.
224 US-20150119849-A1 04-30-2015 ARONHALT; Taylor W. et al.
225 US-20150123661-A1 05-07-2015 YUI; Masao ef al.
226 US-20150127075-A1 05-07-2015 WARD:; Terry ef al.
227 US-20150133717-A1 05-14-2015 GHIRON; Kenneth Marc et al.
228 US-20150157873-A1 06-11-2015 SOKOLOWSKI; Tobias
229 US-20150165232-A1 06-18-2015 ALTSHULER; Gregory B. ef al.
230 US-20150216719-A1 08-06-2015 DEBENEDICTIS; Leonard C. ef al.
231 US-20150216720-A1 08-06-2015 DEBENEDICTIS; Leonard C. ef al.
232 US-20150216816-A1 08-06-2015 O'NEIL; Michael P. et al.
233 US-20150223975-A1 08-13-2015 ANDERSON; Richard Rox ef al.
234 US-20150272776-A1 10-01-2015 GONZALES; Donald A. et al.
235 US-20150297909-A1 10-22-2015 PEASHOCK; Thomas J.
236 US-20150328077-A1 11-19-2015 LEVINSON; Mitchell E.
237 US-20150328475-A1 11-19-2015 KIM; Jung Hoe ef al.
238 US-20150342780-A1 12-03-2015 LEVINSON; Mitchell E. ef al.
239 US-20150367141-A1 12-24-2015 GOETZ; Stefan M. ef al.
240 US-20160030763-A1 02-04-2016 MIDORIKAWA; Masamichi et al.
241 US-20160051401-A1 02-25-2016 YEE; Peter ef al.
242 US-20160051827-A1 02-25-2016 RON; Edoute Oded et al.
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243 US-20160066994-A1 03-10-2016 SHANKS; Steven C.
244 US-20160089550-A1 03-31-2016 DEBENEDICTIS; Leonard C. et al.
245 US-20160175193-A1 06-23-2016 JUNG; Sung Jae
246 US-20160250494-A1 09-01-2016 SAKAKI; Takuya ef al.
247 US-20160270951-A1 09-22-2016 MARTINS; Jean-Patrick ef al.
248 US-20160317346-A1 11-03-2016 KOVACH; Dennis
249 US-20160317827-A1 11-03-2016 SCHWARZ; Tomés et al.
250 US-20160324684-A1 11-10-2016 LEVINSON; Mitchell E. ef al.
251 US-20160354237-A1 12-08-2016 GONZALES; Donald A. et al.
252 US-20170001024-A1 01-05-2017 PROUZA; Ondra
253 US-20170001025-A1 01-05-2017 SCHWARZ; Tomés et al.
254 US-20170001026-A1 01-05-2017 SCHWARZ; Tomas et al.
255 US-20170001027-A1 01-05-2017 LADMAN; Jakub ef al.
256 US-20170001028-A1 01-05-2017 LADMAN; Jakub et al.
257 US-20170001029-A1 01-05-2017 PRIBULA; Ondrej et al.
258 US-20170001030-A1 01-05-2017 PRIBULA; Ondrej ef al.
259 US-20170007309-A1 01-12-2017 DEBENEDICTIS; Leonard ef al.
260 US-20170072212-A1 03-16-2017 LADMAN; Jakub et al.
261 US-20170105869-A1 04-20-2017 FRANGINEAS; Jr George
262 US-20170106201-A1 04-20-2017 SCHWARZ; Tomas et al.
263 US-20170120067-A1 05-04-2017 PROUZA; Ondra
264 US-20170156907-A1 06-08-2017 HARRIS; Jason L. et al.
Examiner Date
Signature /CRRRIE R DORNWA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next c;,ommunication to applicant. 1Applicant’s unique citation designation number (optional).j See Kinds Codes of USPTO Patent
Documents at wwwi.uspto.gov or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the

document under WIPO Standard ST.16 if possible. eApplicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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265 US-20170173347-A1 06-22-2017 SCHWARZ; Tomés et al.
266 US-20170182334-A1 06-29-2017 ALTSHULER; Gregory B. et al.
267 US-20170182335-A1 06-29-2017 ALTSHULER; Gregory B. et al.
268 US-20170196731-A1 07-13-2017 DEBENEDICTIS; Leonard C. ef al.
269 US-20170239079-A1 08-24-2017 ROOT; Austin et al.
270 US-20170319378-A1 11-09-2017 ANDERSON; Richard Rox et al.
271 US-20170325992-A1 11-16-2017 DEBENEDICTIS; Leonard C. ef al.
272 US-20170325993-A1 11-16-2017 JIMENEZ; Lozano Joel N. ef al.
273 US-20170326042-A1 11-16-2017 ZENG; Like et al.
274 US-20170326346-A1 11-16-2017 JIMENEZ; Lozano Joel N. et al.
275 US-20170348143-A1 12-07-2017 ROSEN; Jesse et al.
276 US-20180001106-A1 01-04-2018 SCHWARZ; Tomas
277 US-20180001107-A1 01-04-2018 SCHWARZ; Tomés et al.
278 US-20180125416-A1 05-10-2018 SCHWARZ; Tomas et al.
279 US-20180153736-A1 06-07-2018 MILLS; Richard et al.
280 US-20180153760-A1 06-07-2018 ROSEN; Jesse Nicasio ef al.
281 US-20180161197-A1 06-14-2018 BAKER; Mark William et al.
282 US-20180185081-A1 07-05-2018 O'NEIL; Michael P. et al.
283 US-20180185189-A1 07-05-2018 WEBER; Bryan J. ef al.
284 US-20180214300-A1 08-02-2018 ANDERSON; Richard Rox et al.
285 US-20180228646-A1 08-16-2018 GONZALES:; Donald A. et al.
286 US-20180236254-A1 08-23-2018 SCHWARZ; Tomés et al.
Examiner Date
Signature /CARRIE R DORMNA/ o rsidered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
h 2
considered. Include copy of this form with next c;,ommunication to applicant. Applicant’s unique citation designation number (optional).A See Kinds Codes of USPTO Patent
sto. oy or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
6
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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287 US-20180250056-A1 09-06-2018 AVRAM; Matthew M. ef al.
288 US-20180263677-A1 09-20-2018 HILTON; Tamara Lynn ef al.
289 US-20180271767-A1 09-27-2018 JIMENEZ; Lozano Joel N. ef al.
290 US-20180310950-A1 11-01-2018 YEE; Peter et al.
291 US-20190000524-A1 01-03-2019 ROSEN; Jesse et al.
292 US-20190000663-A1 01-03-2019 ANDERSON; Richard Rox ef al.
293 US-20190029876-A1 01-31-2019 ANDERSON; Richard Rox ef al.
294 US-20190053941-A1 02-21-2019 SAMSON; Herbert
295 US-4850959-A 07-25-1989 FINDL; Eugene
296 US-5067940-A 11-26-1991 LIBOFF et al.
297 US-5782743-A 07-21-1998 RUSSELL; John J.
298 US-6099459-A 08-08-2000 JACOBSON; Jerry .
299 US-20070083237-A1 04-12-2007 TERUEL; Elberto Berdut
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials™ . Date Applicant of Cited Document Where Relevant Passages
ﬁg% MM-DD-YYYY Or Relevant Figures Appear | T°
Country Code> Number*Kind Code?® (if known)
001 CN-201906360-U 07-27-2011 MINGZHOU LI, et al. O
ELECTROCORE
002 JP-2017518857-A 07-13-2017 LIMITED LIABILITY O
COMPANY.
Examiner Date
Signature /CARRIE R BORNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next c;,ommunication to applicant. 1Applicant’s unique citation designation number (optional).j See Kinds Codes of USPTO Patent
Documents at wwwi.uspto.gov or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the

document under WIPO Standard ST.16 if possible. eApplicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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003 WO-2015179571-A1 11-26-2015 EJL;CTROCORE LLe |
004 | AU-2011265424-B2 07-31-2014 IZNEéT[Q AESTHETICS O
005 | AU-2012244313-B2 11-27-2014 IZNEéT[Q AESTHETICS O
006 | AU-2013207657-B2 11-19-2015 IZ,\'IE(';T'Q AESTHETICS O
007 | AU-2014203094-B2 07-23-2015 IZ,\%T'Q AESTHETICS O
008 | CA-2604112-C 07-05-2016 B’lER?'D'AN COLTD O
009 | CA-3019140-At 10-12-2017 ﬁJ'FS*]PROD & CHEM O
ZELTIQ AESTHETICS
010 CA-3023821-A1 11-16-2017 INC [US] O
GUANGZHOU BECO
ELECTRONIC
011 CN-102319141-A 01-18-2012 TEGHNOLOGY CO X
LTD.
GUANGZHOU BECO
ELECTRONIC
012 CN-102319141-B 08-13-2014 TECHNOLOGY CO X
LTD.
013 CN-107613914-A 01-19-2018 NCBIO CO LTD. X
AIR PRODUCT &
014 CN-108882992-A 11-23-2018 CHEMIGAL. X
Examiner Date
Signature /CARRIE R DORNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next c;,ommunication to applicant. 1Applicant’s unique citation designation number (optional).j See Kinds Codes of USPTO Patent
Documents at wwwi.uspto.gov or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the

document under WIPO Standard ST.16 if possible. eApplicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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Application Number 16/673,683
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First Named Inventor Tomas SCWARZ
STATEMENT BY APPLICANT il o
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Examiner Name Carrie R. DORNA
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FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
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No.
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015 CN-109310516-A 02-05-2019 IZ,\'%T'Q AESTHETICS X
016 | DE-69318706-T2 01-14-1999 E:F;TON'C MEDICAL X
017 | DK-0633008-T3 03-15-1999 [?:F;TON'C MEDICAL [
DAW GRAEME
018 EP-0209246-A1 01-21-1987 ERNEST. |
019 | EP-0633008-Af 01-11-1995 E:RRTON'C MEDICAL [
020 | EP-0633008-B1 05-20-1998 EJFF;{TON'C MEDICAL [
021 EP-1917935-B1 01-12-2011 EJEST HOSPITAL CORP O
022 | EP-2676700-A2 12-25-2013 | QUANTENMEDICINE [
AG [LI]
GUANGZHOU BECO
ELECTRONIC
023 EP-2749259-A1 07-02-2014 TEGHNOLOGY CO O
LTD [CN]
024 EP-2856986-A1 04-08-2015 CLINIPRO S L [ES] O
LOAP SARIN
025 EP-3342379-A1 07-04-2018 SUVADDHANA [FR] O
026 ES-2118925-T3 10-01-1998 CRYONIC MEDICAL. X
Examiner Date
Signature /CARRIE R DORNA/ Considered 02 /07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
h 2
considered. Include copy of this form with next c;,ommunication to applicant. Applicant’s unique citation designation number (optional).A See Kinds Codes of USPTO Patent
sto. oy or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
6
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
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FOREIGN PATENT DOCUMENTS
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ﬁgei MM-DD-YYYY Or Relevant Figures Appear T6
Country Code* Number*Kind Code? (if known)
027 ES-2300569-T3 06-16-2008 GEN HOSPITAL CORP. X
028 | ES-2359581-T3 05-24-2011 [%EST HOSPITAL CORP X
029 ES-2533145-A2 04-07-2015 CLINIPRO S L [ES] X
030 ES-2533145-B1 07-12-2016 CLINIPRO S L. X
031 ES-2533145-R1 10-08-2018 CLINIPRO S L. X
032 FR-3041881-A1 04-07-2017 DELEO SAS [FR] X
033 FR-3061012-A1 06-29-2018 DELEO [FR] X
034 GB-2286660-A 08-23-1995 THORNER DAVID [GB] O
035 | GR-3027678-T3 11-30-1998 E;RRTON'C MEDICAL X
036 JP-2006130055-A 05-25-2006 UNIV TOHOKU. X
037 JP-2010533054-A 10-21-2010 ﬁ\ll%TIQ AESTHETICS X
038 JP-4324673-B2 09-02-2009 TOHOKU UNIV. X
039 | KR-101650155-B1 08-22-2016 ‘[JKEQNG SEONG JAl X
Examiner Date
Signature /CARRIE R DORNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
h 2
considered. Include copy of this form with next c;,ommunication to applicant. Applicant’s unique citation designation number (optional).A See Kinds Codes of USPTO Patent
sto. oy or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
6
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.D/ 02/07/2020
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Application Number 16/673,683
INFORMATION DISCLOSURE Filing Date November 4, 2019
First Named Inventor Tomas SCWARZ
STATEMENT BY APPLICANT it o
(Use as many sheets as necessary) .
Examiner Name Carrie R. DORNA
\_ Sheet | 18 [ of | 32 Attorney Docket Number  [4387.0050007
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials™ . Date Applicant of Cited Document Where Relevant Passages
C'tei MM-DD-YYYY Or Relevant Figures Appear T6
No.
Country Code* Number*Kind Code? (if known)
040 KR-101794269-B1 11-08-2017 NC BIO CO., LTD. X
041 KR-20150106379-A 09-21-2015 SONG JAE HOON [KR] X
042 KR-20170107603-A 09-26-2017 NCBIO CO LTD [KR] X
ZELTIQ AESTHETICS
043 KR-20190005981-A 01-16-2019 INC [US] X
044 MX-2012012158-A 04-02-2014 PAEZ LILIANA [US] X
045 | WO-0044346-A1 08-03-2000 EJAS?SLER GERARD O
046 | WO-0225675-A1 03-28-2002 | HAVELPETER[DE], et X
GEN HOSPITAL CORP
047 WO-03078596-A2 09-25-2003 [US], et al. O
MCUBETECHNOLOGY
048 WO-03090863-A1 11-06-2003 CO LTD [KR], et al. O
049 WO-2004087255-A1 10-14-2004 MO SEUNG-KEE [KR] O
FINSTERWALD P
050 WO-2008109058-A1 09-12-2008 MICHAEL [US] O
ZELTIQ AESTHETICS
051 WO-2009011708-A1 01-22-2009 INC [US], et al. O
VENUS
052 WO-2010007614-A2 01-21-2010 TECHNOLOGIES LTD O
[IL], et al.
Examiner Date
Signature /CARRIE R DORMNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
i 2
considered. Include copy of this form with next c;,ommunication to applicant. Applicant’s unique citation designation number (optional).A See Kinds Codes of USPTO Patent
Documents at wwwi.uspto.gov or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
6
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.D/ 02/07/2020

LUMENIS EX1003
Page 308



Receipt date: 01/22/2020 16/873,683 ~ GAU: 3781

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

_ Complete if Known )
Substitute for form 1449/PTO
Application Number 16/673,683
INFORMATION DISCLOSURE i Date November 4, 2019
First Named Inventor Tomas SCWARZ
STATEMENT BY APPLICANT it o
(Use as many sheets as necessary) .
Examiner Name Carrie R. DORNA
\_ Sheet | 19 [ of | 32 Attorney Docket Number  [4387.0050007
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials™ . Date Applicant of Cited Document Where Relevant Passages
C'tei MM-DD-YYYY Or Relevant Figures Appear T6
No.
Country Code* Number*Kind Code? (if known)
053 WO-2010135425-A1 11-25-2010 leJtNaIIV COLUMBIA [US]. O
GUANGZHOU BECO
ELECTRONIC
054 W0O-2013026393-A1 02-28-2013 TECHNOLOGY CO X
LTD [CN], et al.
055 WO-2013191699-A1 12-27-2013 PAEZ LILIANA [US] O
056 WO-2014109653-A1 07-17-2014 gﬁllj?_?YSTEM SPZ0 O
ROMAT
057 WO-2015012672-A1 01-29-2015 PHARMACEUTICAL X
COMPANY LTD [KZ]
058 WO-2015137733-A1 09-17-2015 SONG JAE HOON [KR] X
059 WO-2017159959-A1 09-21-2017 NCBIO CO LTD [KR] X
060 WO-2017160097-A3 09-07-2018 CLASSYS INC [KR] X
061 WO-2017176621-A1 10-12-2017 [AL‘E]PROD & CHEM (|
ZELTIQ AESTHETICS
062 WO-2017196548-A1 11-16-2017 INC [US] O
MASSACHUSETTS
063 WO-2018044825-A1 03-08-2018 GEN HOSPITAL [US] O
LOAP SUVADDHANA
064 WO-2018121998-A2 07-05-2018 SARIN [FR] O
Examiner Date
Signature /CARRIE R DORNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next c;,ommunication to applicant. 1Applicant’s unique citation designation number (optional).j See Kinds Codes of USPTO Patent
Documents at wwwi.uspto.gov or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the

document under WIPO Standard ST.16 if possible. eApplicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.D/ 93/07/2020

LUMENIS EX1003
Page 309



Receipt date: 01/22/2020 16/873,683 ~ GAU: 3781

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

_ Complete if Known )
Substitute for form 1449/PTO
Application Number 16/673,683
INFORMATION DISCLOSURE Fing Date November 4, 2019
First Named Inventor Tomas SCWARZ
STATEMENT BY APPLICANT it o
(Use as many sheets as necessary) .
Examiner Name Carrie R. DORNA
\_ Sheet | 20 [ of | 32 Attorney Docket Number  [4387.0050007
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials™ . Date Applicant of Cited Document Where Relevant Passages
C'tei MM-DD-YYYY Or Relevant Figures Appear T6
No.
Country Code* Number*Kind Code? (if known)
065 WO-2018122535-A1 07-05-2018 DELEO [FR] X
066 DE-1118902-B 12-07-1961 Dr. Hans NEMEC X
067 DE-3205048-A1 08-25-1983 Kraus WERNER X
068 DE-3610474-A 10-09-1986 TODOROV et al. X
069 EP-0459101-A1 12-04-1991 Kraus WERNER X
070 WO-03/103769-A1 12-18-2003 MIKHNEVICH et al. O
Examiner Date
Signature /CARRIE R DORNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
i 2
considered. Include copy of this form with next c;,ommunication to applicant. Applicant’s unique citation designation number (optional).A See Kinds Codes of USPTO Patent
Documents at wwwi.uspto.gov or MPEP 901.04.  Enter Office that issued the document, by the two-letter cosde (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
6
document under WIPO Standard ST.16 if possible. Applicant is to place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.D/ 02/07/2020

LUMENIS EX1003
Page 310



Receipt date: 01/22/2020 16/873,683 ~ GAU: 3781

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

_ Complete if Known )
Substitute for form 1449/PTO

Application Number 16/673,683

INFORMATION DISCLOSURE Filing Date November 4, 2019
First Named Inventor Tomas SCWARZ

STATEMENT BY APPLICANT AU 3701

(Use as many sheets as necessary) -
Examiner Name Carrie R. DORNA
\_ Sheet | 21 [ of | 32 Attorney Docket Number  [4387.0050007

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author(in CAPITAL LETTERS) title of the article(when appropriate), title of
Initials* No. the item (book,magazine,journal,serial, symposium,catalog,etc.),date,page(s),volume-issue T2
number(s),publisher, city and/or country where published.

001 ABULHASAN, J.F., et al., "Peripheral Electrical and Magnetic Stimulation to Augment Resistance Training," Journal of |
Functional Morphology and Kinesiology, 1(3):328-342, (September 2016).

002 BACHASSON, D., et al., "Quadriceps Function Assessment Using an Incremental Test and Magnetic Neurostimulation: O
a Reliability Study," Journal of Electromyography and Kinesiology, 23(3):649-658, Elsevier, England, (June 2013).

003 BARKER, A.T, "An Introduction to the Basic Principles of Magnetic Nerve Stimulation," Journal of Clinical O
Neurophysiology, 8(1):26-37, Lippincott Williams & Wilkins, United States, (January 1991).

864 Basie-Rreteeehet-GalusrTFalentwith-ireentinense-cheinr-REMED-4+page- =

005 BEHRENS, M., ef al., "Repetitive Peripheral Magnetic Stimulation (15 Hz RPMS) of the Human Soleus Muscle did not
Affect Spinal Excitability," Journal of Sports Science and Medicine, 10(1):39-44, Dept. of Sports Medicine, Medical O
Faculty of Uludag University, Turkey (March 2011).

006 BEILIN, G., et al., "Electromagnetic Fields Applied to the Reduction of Abdominal Obesity," Journal of Cosmetic & Laser |
Therapy, 14(1):24-42, Informa Healthcare, England, (February 2012).

007 BUSTAMANTE, V., ef al., "Muscle Training With Repetitive Magnetic Stimulation of the Quadriceps in Severe COPD O
Patients," Respiratory Medicine, 104(2):237-245, Elsevier, England, (February 2010).

008 BUSTAMANTE, V., ef al., "Redox Balance Following Magnetic Stimulation Training in the Quadriceps of Patients With O
Severe COPD," Free Radical Research, 42(11-12):939-948, Informa Healthcare, England, (November 2008).

009 CARESS, J.B., et al., "A Novel Method of Inducing Muscle Cramps Using Repetitive Magnetic Stimulation," Muscle 0
Nerve, 23(1):126-128, John Wiley & Sons, United States, (January 2000).

N10, Glinical. Annlication.of Electia Maagnetic . Stimulati ionSALLISTALENT Kaorea Saciety.ofinterventional Muscle s.and.Soft
Tissue Stimulation Therapy, CR Technology, 141 pages. =

011 Course in Physical Therapy, Presentation, 4 January 2013, 156 pages. O

Examiner Date
Signature /CARRIE R DORNA/ Considered 02/07/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.D/ 02/07/2020

LUMENIS EX1003
Page 311



Receipt date: 01/22/2020 16/873,683 ~ GAU: 3781

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Complete if Known )

Application Number 16/673,683

INFORMATION DISCLOSURE LI November 4, 2019
STATEMENT BY APPLICANT i e

(Use as many sheets as necessary) 3791

Examiner Name Carrie R. DORNA
\_ Sheet | 22 [ of | 32 Attorney Docket Number  [4387.0050007

Substitute for form 1449/PTO

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author(in CAPITAL LETTERS) title of the article(when appropriate), title of
Initials* No. the item (book,magazine,journal,serial,symposium,catalog,etc.),date, page(s),volume-issue T2
number(s),publisher, city and/or country where published.

012 CR Technology, SALUS-TALENT, Technical File of Electro-magnetic Stimulator, Document Number: TF-C05, 2008, O
241 pages.

013 CR Technology, Technology for Health and Business for Human Being, investor relations, 2008, 21 pages.

014 DuoMAG Magnetic Stimulator, Alien Technik User Manuel, 06/26/2012, 48 pages, Version 2.1.

015 Effective PEMF Magnetic Fat Reduction Slimming Body Beauty Salon Machine (PEMF Star), Wolfbeauty 1980, PEMF

STAR, China, Retrieved from the Internet: (URL: https://www.ec21.com/product-details/Effective-PEMF-Magnetic-Fat- O
Reduction--8928746.html), 2019, 5 pages.

Q16 ko DPricg nffar o~ 101 24 nanoe D
017 GOETZ, S.M., et al., "Coil Design for Neuromuscular Magnetic Stimulation Based on a Detailed 3-D Thigh Model," IEEE O
TRANSACTIONS ON MAGNETICS, 50(6):10, IEEE, (JUNE 2014).
018 GORODNICHEV, R.M., "Magnetic Stimulation of Muscles as New Method to Enhance Their Strength, " Velikie Luki |
State Academy of Physical Culture and Sport, Velikie Luki, 2016, 5 pages.
019 HAMNEGARD, C.H., ef al., "Quadriceps Strength Assessed by Magnetic Stimulation of the Femoral Nerve in Normal O
Subjects," Clinical Physiology and Functional Imaging, 24(5):276-280, Blackwell, England, (September 2004).
020 HAN, T.R,, et al., "Magnetic Stimulation of the Quadriceps Femoris Muscle: Comparison of Pain With Electrical
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6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord fromthis system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904
and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records
for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to
make determinations about individuals.

8. Arecord fromthis system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuantto 35 U.S.C. 122(b) or issuance of a patent pursuantto 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an issued patent.

9. Arecord fromthis system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

14357645_1
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

26111 7590 02/19/2020 Certificate of Mailing or Transmission
STERNE. KESSLER. GOLDSTEIN & FOX P.LL.C I hereby certify that this Fee(s) Transmittal is being deposited with the United
i ’ e States Postal Service with sufficient postage for first class mail in an envelope
1100 NEW YORK AVENUE, N.W. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
WASHINGTON., DC 20005 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/673.,683 11/04/2019 Tomds SCHWARZ 4387.0050007 6820
TITLE OF INVENTION: AESTHETIC METHOD OF BIOLOGICAL STRUCTURE TREATMENT BY MAGNETIC FIELD
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/19/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
DORNA, CARRIE R 3791 600-014000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Richard D. Coller IIl/ Date Febru ary 1 9, 2020
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: SCHWARZ et al. Confirmation No.: 6820
Applicant: BTL Medical Technologies S.R.O. Art Unit: 3791

Application No.: 16/673,683 Examiner: Carrie R. DORNA
Filing Date: November 4, 2019 Atty. Docket: 4387.0050007

Title: AESTHETIC METHOD OF BIOLOGICAL STRUCTURE TREATMENT

Statement of Substance of Interview
In Accordance With 37 C.F.R. § 1.133(b) and M.P.E.P. § 713.04

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

In reply to the Interview Summaries (Form PTOL-413) mailed by the U.S. Patent &
Trademark Office on January 23", 2020, and February 19, 2010, respectively, Applicant submits
herewith the following Statement of Substance of the Interview held with Examiner Dorna, on
January 14", 2020 and February 7, 2020, regarding the above captioned application in accordance
with37 CFR. § 1.133(b) and M.P.EP. § 713.04.

A summary of the interviews are as follows:

On January 14" certain amendments to the claims were discussed, and agreement was
reached such that the amendment would not negate allowability of the claims.

On February 7" a proposed Examiner’s Amendment was discussed and was agreed to.
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Date:  February 21. 2020

1100 New York Avenue, N.W.

Washington, D.C. 20005-3934
(202) 371-2600

14596533.1

-2- SCHWARZ et al.
Application No. 16/673,683

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOXP.L.L.C.

D .

Richard D. Coller I1I
Attorney for Applicant
Registration No. 60,390
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/673,683 04/28/2020 10632321 4387.0050007 6820
26111 7590 04/08/2020

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.
1100 NEW YORK AVENUE, N.W.
WASHINGTON, DC 20005

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

BTL Medical Technologies S.R.O., Prague 6, CZECHIA;
Tomas SCHWARZ, Prague, CZECHIA;
Ondra PROUZA, Ricany u Prahy, CZECHIA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PTO/SB/26a (02-14)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)
TERMINAL DISCLAIMER IN A PATENT OR PROCEEDING
IN VIEW OF ANOTHER PATENT 4387.0050007

Application/Control Number: 1 6/673,683

Filing Date: 11/04/2019

First Named Inventor: Tomas SCHWARZ

Title: Aesthetic Method of Biological Structure Treatment by Maanetic Field
Patent No.. 10.632.321

The patentee, BTL Medical Technoloagies S.R.O. , owner of 100 percent interest in the instant patent hereby
disclaims, except as provided below, the terminal part of the statutory term of the instant patent which would extend beyond the expiration
date of the full statutory term of patent No. | 0 6%5 575 (the “reference patent”), as the term of said reference patent is presently
shortened by any terminal disclaimer. The patentee hereby agrees that the instant patent shall be enforceable only for and during such period
that the instant patent and the reference patent are commonly owned. This agreement runs with the instant patent and is binding upon the
grantee, its successors or assigns.

In making the above disclaimer, the patentee does not disclaim the terminal part of the instant patent that would extend to the expiration date
of the full statutory term of the reference patent, “as the term of said reference patent is presently shortened by any terminal disclaimer,” in
the event that said reference patent later: expires for failure to pay a maintenance fee; is held unenforceable; is found invalid by a court of
competent jurisdiction; is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims canceled by a
reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its full statutory term as shortened by any
terminal disclaimer.

I. Check either box 1, 2, or 3 below, as appropriate, if there is an assignment:

1. D The current ownership was established by the filing of a statement under 37 CFR 3.73 during prosecution of the application that
issued as the instant patent.

2. The instant patent was issued from an application filed on or after September 16, 2012, and the current patent owner was the
applicant under 37 CFR 1.46.

3. D A statement under 37 CFR 3.73 is attached herewith. Form PTO/SB/96 or PTO/AIA/96, as appropriate, may be used.

1. Authorization for Terminal Disclaimer - Check either box 1 or 2 below, if appropriate:

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not
more than five (5) years, or both.

1. D For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency, etc.), the
undersigned is empowered to act on behalf of the business/organization.

2. The undersigned is an attorney or agent of record. Reg. No. 60390

/Richard D. Coller IlI/ March 17, 2021
Signature Date
Richard D. Coller llI 202-371-2600
Typed or printed name Telephone number

Z‘ The terminal disclaimer fee under 37 CFR 1.20(d) is included.
NOTE: Submit multiple forms if more than one signature is required, see below.*

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public, which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/SB/26a (02-14)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)
TERMINAL DISCLAIMER IN A PATENT OR PROCEEDING
IN VIEW OF ANOTHER PATENT 4387.0050007

Application/Control Number: 1 6/673,683

Filing Date: 11/04/2019

First Named Inventor: Tomas SCHWARZ

Title: Aesthetic Method of Biological Structure Treatment by Maanetic Field
Patent No.. 10.632.321

The patentee, BTL Medical Technoloagies S.R.O. , owner of 100 percent interest in the instant patent hereby
disclaims, except as provided below, the terminal part of the statutory term of the instant patent which would extend beyond the expiration
date of the full statutory term of patent No. | 0 6%5 57 6 (the “reference patent”), as the term of said reference patent is presently
shortened by any terminal disclaimer. The patentee hereby agrees that the instant patent shall be enforceable only for and during such period
that the instant patent and the reference patent are commonly owned. This agreement runs with the instant patent and is binding upon the
grantee, its successors or assigns.

In making the above disclaimer, the patentee does not disclaim the terminal part of the instant patent that would extend to the expiration date
of the full statutory term of the reference patent, “as the term of said reference patent is presently shortened by any terminal disclaimer,” in
the event that said reference patent later: expires for failure to pay a maintenance fee; is held unenforceable; is found invalid by a court of
competent jurisdiction; is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims canceled by a
reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its full statutory term as shortened by any
terminal disclaimer.

I. Check either box 1, 2, or 3 below, as appropriate, if there is an assignment:

1. D The current ownership was established by the filing of a statement under 37 CFR 3.73 during prosecution of the application that
issued as the instant patent.

2. The instant patent was issued from an application filed on or after September 16, 2012, and the current patent owner was the
applicant under 37 CFR 1.46.

3. D A statement under 37 CFR 3.73 is attached herewith. Form PTO/SB/96 or PTO/AIA/96, as appropriate, may be used.

1. Authorization for Terminal Disclaimer - Check either box 1 or 2 below, if appropriate:

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not
more than five (5) years, or both.

1. D For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency, etc.), the
undersigned is empowered to act on behalf of the business/organization.

2. The undersigned is an attorney or agent of record. Reg. No. 60390

/Richard D. Coller IlI/ March 17, 2021
Signature Date
Richard D. Coller llI 202-371-2600
Typed or printed name Telephone number

Z‘ The terminal disclaimer fee under 37 CFR 1.20(d) is included.
NOTE: Submit multiple forms if more than one signature is required, see below.*

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public, which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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