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Description
FIELD OF THE DISCLOSED TECHNIQUE

[0001] The disclosed technique relates to an appara-
tus for reducing body perimeter, fat, and cellulite.

BACKGROUND OF THE DISCLOSED TECHNIQUE

[0002] Cellulite is a condition present in around 90%
of post-adolescentwomen irrespective of obesity or thin-
ness, and rarely appearing to the same extent in men.
Cellulite is characterized by unsmooth skin spotted with
dimples and ridges, leaving the skin with a texture re-
sembling an orange peel. Occasionally, stretch marks
may result as well. Cellulite occurs mainly in the regions
of the thighs, knees, buttocks, abdomen, and arms. The
condition can be attributed to the buildup pattern of fat
cells in superficial pockets of trapped fat, leading to mod-
ifications in the surrounding connective tissues and to an
altered blood and lymph circulation.

[0003] Contemporary research provides support to
theories for the formation of cellulite fat, as briefly de-
scribed below. The skin structure and underlying layers
in the human body can be seen in the illustration of Figure
1 (disclosed in the following website: http://iwww.cellu-
lite.com/what is cellulite.htm, © 2002 Cellulite Formu-
la™). Under the dermis and epidermis layers of the skin
are two layers of fat, an upper fat layer and a lower fat
layer. Cellulite develops in the upper fat layer, known as
the upper hypodermis or subcutaneous fat layer. The fat
in this area is organized into chambers, or fat lobes, held
in place by collagen fibers of fascia, a connective tissue
that anchors the skin to the muscle. As the fat in these
chambers increases, the fascia does not stretch; fat
therefore accumulates in the chambers and the dimpling
cellulite effect results. The weakened fascia allows the
fat mass, normally contained in well organized chambers,
to project upward into the dermis layer.

[0004] The connective tissue in the subcutaneous lay-
er of the skin is surrounded by fat cells. A proper supply
of nutrients and oxygen in the blood supply keeps the
fatty tissue well nourished, and a good drainage system
by the veins and the lymph channels constantly removes
waste products. Normal fatty tissue is smooth, well nour-
ished, and free from toxins and excess fluid; but if the
blood supply or drainage system becomes disrupted or
constricted, then a gradual build-up of toxins and fluid
within the fatty tissue may occur. As a result, the body
does not succeed in breaking down the accumulated fat
and to remove it from the system. This fat is not properly
absorbed into the blood, and swells up with excess fluids
to produce pockets of cellulite, thus stretching the con-
nective tissues and leaving a lumpy appearance on the
skin. As the cellulite condition worsens, the vertical con-
nective tissue thickens and hardens, creating ridges and
accentuating the dimpled skin appearance. As one ages,
the layer of skin thins, resulting in the rippling cellulite

10

15

20

25

30

35

40

45

50

55

effect.

[0005] On the whole, the cellulite formation process is
believed to involve several propagating mechanisms.
The lumping of fat further constricts the dermal capillary
network, which results in poor blood and lymph circula-
tion. The tissues are starved of oxygen and nutrients and
there is insufficient removal of waste products from the
system as the connective tissue thickens and hardens
and cellulite develops.

[0006] There are severalfactors that may be attributed
to contribute to the development of cellulite. These are
thought to include, amongst others:

* genetics - some people are more hereditarily predis-
posed to acquire cellulite than others;

* improper eating habits - certain ingredients such as
alcohol, caffeine, and spicy foods produce an abun-
dance of toxins that get trapped in the fatty tissue;
also saturated fats clog the arteries preventing prop-
er waste elimination;

* bad dieting - during crash diets, the body "thinks" it
is starving and tries to compensate by assisting in
cellulite formation;

¢ insufficient intake of water - water helps the waste
system by flushing out toxins from the body;

* smoking - smoking weakens the skin by constricting
the capillaries and damaging connective tissue;

¢ tension and stress -stress can cause connective tis-
sue to seize up and block the tissue, thereby hinder-
ing proper waste elimination;

¢ lack of physical exercise - exercise improves muscle
tone and circulation, breaks blocked tissue and as-
sists with purification;

* medication - certain medicines such as diet pills,
sleeping pills, and diuretics can disturb the purifica-
tion system and other natural processes in the body;
and

* hormonal problems - an improper balance between
estrogen and progesterone levels influences the
amount of fat stored or released by the body; also
estrogen enlarges fat cells and leads to water reten-
tion that inhibits the body from flushing out toxins,
as well as weakens the vertical connective tissue
making it unable to contain the fatin organized cham-
bers and allowing fat lobes to move up into the dermis
layer.

[0007] In general, the ascribed causes of cellulite can
be grouped into those that relate to weight problems, to
poor circulation, and to insufficient drainage of waste el-
ements in the bloodstream.

[0008] Cellulite is more common in females, partially
perhaps because the fat storage chambers in male sub-
cutaneous fat layers are arranged in smaller, diagonal
units which store smaller quantities of fat and are less
likely to contribute to cellulite formation. Another possible
factor is hormones, which would explain why cellulite of-
ten appears in women during periods of hormonal



3 EP 1 603 507 B1 4

change such as puberty, pregnancy, menopause, pre-
menstrual syndrome, and during the initial months being
on birth control pills. Hormone features explain why wom-
en tend to store fat in the lower halves of their body, and
are more prone to poor circulation and fluid retention.
[0009] Cellulite poses primarily a cosmetic problem.
The dimpled appearance of the skin is unattractive and
undesirable. Nevertheless, people who display a lot of
cellulite may be overweight and should be aware of the
health risks associated with obesity, including heart dis-
ease and diabetes. Unlike fat, which acts as an insulator
for the body and cushions the muscles, organs, and
nerves, cellulite is thought to provide no substantial pad-
dingandis believed to be deprived of a beneficial purpose
in modern life.

[0010] There are several existing approaches for the
treatment of cellulite. These mainly include:

1. A surgical procedure where a small incision is
made through which a tube is inserted and extrane-
ous fat is pumped out.

2. A drug called Tornatil is injected into the subcuta-
neous tissues, and attempts to improve the blood
flow within the capillaries between the fatty cells.

3. A device generates a vacuum that massages and
kneads the skin and its subcutaneous layers, similar
to "suction cup" treatments. The suction process re-
sults in an improvement in the blood flow and is sup-
posed to rebuild the connecting tissues between the
skin and the fatty layers, and to trigger the formation
of collagen in the body.

4. Softening the skin via ultrasound waves.

5. Massaging the body by manual or mechanical
means, the purpose of which is to improve blood flow
and enhance purification and waste removal.

6. A massage technique based on suctioning and
compressing at varying degrees. The suction and
compression process is intended to improve blood
flow and enhance purification and waste removal.
7. Creams and ointments that purportedly penetrate
the skin layer and dissolve the fatty globules.

8. Capsulesingestedorally that purportedly enhance
purification and waste removal.

[0011] Many of these treatments have only a tempo-
rary effect. Most provide only minimal cellulite reduction.
The current ultrasound treatments can also be painful
and inefficient.

[0012] U.S. Patent No. 3,735,756 to Richards et al.,
entitled "Duplex ultrasound generator and combined
electrical muscle stimulator”, discloses a dual electro-
ultrasound medical therapy apparatus. The apparatus in-
cludes a pair of ultrasound generators and an integrated
electrical pulse generator. The ultrasound generators in-
dependently produce ultrasonic pulses, which are con-
verted to mechanical vibrations via respective ultrasonic
transducers that can be applied to opposing ("antagonis-
tic") muscles. Electrical muscle stimulation may be sup-
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plied to the treatment area simultaneously, through con-
ductive electrode pads or in combination with the trans-
ducers, for reducing pain or other therapeutic purposes.
[0013] U.K. Patent Application No. 2,303,552 to
Lewis., entitled "Ultrasound apparatus for non-invasive
cellulite reduction", discloses an ultrasound based cellu-
lite reduction apparatus. Ultrasound vibrations are gen-
erated and transferred to the treatment surface on the
body via an applicator. The ultrasonic vibrations are pro-
duced at a predetermined frequency, preferably approx-
imately 3.3 MHz. A majority of the transferred ultrasonic
vibrations are absorbed within a predetermined depth
from the skin surface, preferably about 1.27-2.54cm. An
operator controls the level of ultrasonic energy at the ap-
plicator head using energy level control means.

[0014] P.C.T. Patent Application Publication No. WO
02/092168 to Smith, entitled "Method and kit for the treat-
ment or prevention of cosmetic skin conditions", disclos-
es a treatment system for reducing body perimeter at a
region of treatment, wherein said treatment system com-
prises an ultrasound apparatus, for transmitting ultra-
sound waves to said region of treatment; and a pressure
exertion apparatus, for applying pressure exertion to said
region of treatment, said pressure exertion apparatus
comprising an electrical stimulation apparatus, for apply-
ing electrical stimulation to said region of treatment si-
multaneously with said transmission of ultrasound
waves. It also discloses a method for treating cosmetic
skin conditions, particularly regional fat deposits includ-
ing cellulite. Aselected skin area is exposed to ultrasound
at a power density of 0.15-2.0 W/cm? (preferably 0.2-0.5
Wicm?2) and a frequency above 1.1 MHz (preferably
about 1.1-3.5 MHZz). A topical composition may be ap-
plied at, or adjacent to, the selected area, where the com-
position includes an agent or active ingredient that pro-
motes healthy skin tissue growth.

[0015] U.S. Patent No. 4,124,030 to Roberts, entitled
"Electro-therapeutic faradic currentgenerator”, discloses
a device for therapeutic muscle and nerve stimulation,
particularly for treating cellulite in the legs. A faradic cur-
rent generator is connected to electrode paddles that are
applied to the body region. The generator produces suc-
cessive bursts of alternating current at a variable frequen-
¢y, which stimulates contraction of the muscles in the
vicinity of the electrodes. The alternating current desira-
ble frequencies are based on the type of muscle to be
stimulated. The muscle contractions cause rearrange-
ment of fatty deposits in the body region, which has a
smoothing effect on the skin.

SUMMARY OF THE DISCLOSED TECHNIQUE

[0016] According to the invention, a treatment system
as claimed in claim 1 is provided.

[0017] There is thus provided a treatment system for
reducing body perimeter at a region of treatment, includ-
ing an ultrasound apparatus, wherein pressure exertion
is applied to the region of treatment. The reduction of
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body perimeter comprises reducing or eliminating cellu-
lite or reducing body fat, in humans, mammals, and an-
imals. Possible treatment regions include legs, thighs,
knees, buttocks, abdomen, stomach, and arms. The sys-
tem can also be utilized to reduce or eliminate stretch
marks, sagging skin, and skin affected by cellulite, render
the general appearance of skin to look and feel smooth,
or return the appearance of skin to a smooth state it
looked like before sagging. The ultrasound apparatus is
operated at a frequency ranging between 1 to 4 MHz,
and at an intensity ranging between 1.5 to 3 W/cm?2, em-
ployed for 40 to 45 minutes per session. The range of
2.5 to 3.5 MHz is dedicated primarily for reduction and
elimination of cellulite, preferably at about 3 MHz. The
range of 0.9 to 1.6 MHz is dedicated primarily for reduc-
tion of body fat, preferably at about 1 MHz. The minimum
suggested intensity is of 1.5 W/cm2. The ultrasound
wavelength is varied over time. The system includes
pressure exertion apparatuses for applying the pressure
exertion on the region of treatment simultaneously with
the ultrasound apparatus up to 30 minutes after using
the ultrasound apparatus. The pressure exertion appa-
ratus features the transducer head of the ultrasound ap-
paratus, which may thus be used to provide a massaging
action to the area of treatment. The massaging action
may include moving the transducer head in ways such
as small circular motions all the while keeping the wrist
straight, and tilting and moving the wrist in different di-
rections repetitively. The pressure exertion apparatus
may include mechanical or manual massaging means,
as weak as a massage given by bare hands. The pres-
sure exertion apparatus includes the electrical stimula-
tion apparatus capable of providing electrical stimulation
to muscles surrounding the area of treatment, preferably
operational in an intensity range between 5 to 90 mA,
and in a frequency range between 5 to 150 Hz. Electrical
stimulation techniques include Interferential Stimulation.
The stimulation techniques can be used in a pattern var-
iation, wherein the pattern variation lasts varying times,
and wherein the pattern variation consists of changing
the stimulation technique during atreatmentsession. The
frequency of operation of the electrical stimulation appa-
ratus is varied over time within the frequency range, such
as by applying a specific frequency for a fixed amount of
time before switching to another frequency, gradually
changing the frequency from one extreme to another over
various time durations, and only using extreme frequen-
cies within the range intermittently. A rate of change of
avariation of an operational wavelength of the ultrasound
apparatus is inversely proportional to a rate of change of
a variation of the electrical stimulation apparatus opera-
tional frequency. The ultrasound apparatus may be used
in conjunction with a gel rubbed on an area of treatment.
The system may also include a camera, a processor, and
a measuring apparatus with a pressure gauge. There is
also disclosed a treatment method for reducing body pe-
rimeter including the procedures of applying ultrasound
waves to an area of treatment, and exerting pressure on
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the area of treatment. The method may be used for re-
ducing or eliminating cellulite, reducing body fat, for the
body of humans, mammals, and animals, for legs, thighs,
knees, buttocks, abdomen, stomach, and arms. The
method may be used for reducing and eliminating post-
pregnancy stretch marks, sagging skin, making the gen-
eral appearance of skin look and feel smooth, returning
the appearance of skin to the smooth state it looked like
before sagging, having stretch marks on it, and being
affected by cellulite.

[0018] A complementary measuring method is also
disclosed, including standing a patient in an upright po-
sition, with the patient’s arms down, measuring and re-
cording the height of a region of treatment from the floor.
The method further includes measuring the region of
treatment using a measuring apparatus with a pressure
gauge attached to it, measuring the region of treatment
in a horizontal fashion, such that the measuring appara-
tus is placed around the region of treatment in parallel to
the floor. The method further includes measuring the re-
gion of treatment using the measuring apparatus with the
pressure gauge attached to it with a specific pressure
exerted on the region of treatment and recording the
measurement, and measuring the region of treatment a
subsequenttime using the measuring apparatus with the
pressure gauge attached to it at the height of the region
of treatment from the floor with the specific pressure ex-
erted on the region of treatment, with the measuring ap-
paratus being horizontal to the floor while measuring the
region of treatment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Thedisclosedtechnique willbe understood and
appreciated more fully from the following detailed de-
scription taken in conjunction with the drawings in which:

Fig. 1 is a schematic cross-section illustration of the
skin structure and underlying layers in the human
body;

Fig. 2 is a schematic illustration of physical process-
es that occur during operation of the disclosed tech-
nique;

Fig. 3 is a schematic illustration of a system, con-
structed and operative in accordance with an em-
bodiment of the disclosed technique;

Fig. 4 is a schematic illustration of a system, con-
structed and operative in accordance with another
embodiment of the disclosed technique;

Fig. 5is a schematicillustration of a method for treat-
ing cellulite and/or non-cellulite fat, operative in ac-
cordance with the disclosed technique; and
Figs.6A and 6B are graphs depicting examples of
the variation of ultrasound wave frequency as afunc-
tion of time used in conjunction with an embodiment
of the disclosed technique.

Fig. 7 is a schematic illustration of a method for ac-
curately and repetitively measuring the regions of
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treatment of a patient undergoing the ultrasound
treatment of the disclosed technique used in con-
junction with the disclosed technique.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0020] The following is a discussion of guiding princi-
ples for how the disclosed technique is effective in re-
ducing body perimeter, in reducing or removing cellulite
from the body, and in reducing fat from the body. It is
noted that the disclosed technique was developed pri-
marily for treating human beings, but it is also applicable
to any mammal or other animal inflicted by cellulite or
excessive fat.

[0021] Cellulite is located under the dermis and epi-
dermis layers of the skin. It is characterized by swollen
fatty lobules or globules filled with fat, fluids, and toxins,
enclosed by the collagen fiber walls. These swollen fatty
globules are arranged in several lobes or compartments
separated from one another by collagen fibers, generat-
ing a pattern that resembles a cluster of grapes. It is to
be noted that these globules and compartments can also
be described as capsules or chambers, and these terms
are used interchangeably herein. The formation of cellu-
lite results from the gradual thickening of the subcutane-
ous fatty cells that capture fluids and toxins in the dermis
and epidermis. In an absence-of-cellulite state, the blood
supplies oxygen and nutrients to the tissues, while the
lymphatic system removes waste products and extrane-
ous fat. However in a cellulite state, due to the thickening
of the fat into clumps, the arteries and capillaries become
congested, as illustrated in the 'unhealthy tissue’ drawing
of Figure 1. This congestion leads to a reduction in the
rate of blood circulation. This in turn leads to a situation
where the tissues receive less oxygen and nutrients,
which results in a sharp decline in the waste removal and
tissue regeneration processes. As a result of this pro-
gression, the body is unable to break down the accumu-
lated compressed fat and to get rid of it. Therefore, it is
a goal of the present technique to break down and dis-
solve cellulite fat through the collagen fibers which en-
close it, allowing it to be drained by the lymphatic system.
It is also desirable to accelerate blood circulation rate at
the treated region, creating thereby a situation where the
tissues receive increased oxygen and nutrients, which
improves tissue regeneration and the drainage of extra-
neous fat. The disclosed technique constructively con-
tributes to promote these goals.

[0022] It is conjectured that the disclosed technique
embodies a mechanism by which the breakdown and
dissolution of cellulite can be achieved through the ap-
plication of ultrasound in a particular manner. It will be
appreciated that the disclosed technique refers to the
reduction of body perimeter in general, which may be
attributed to the reduction or elimination of cellulite as
well as the reduction of body fat. However, the disclosed
technique may also be effective on other tissues, such
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as skin, and the like.

[0023] Reference is now made to Figure 2, which is a
schematic illustration of physical processes that occur
during operation of the disclosed technique. Ultrasound
waves 202 are very high frequency sound waves that
generate heat and create changes in the density and
pressure of the medium through which the waves pass.
The ultrasound waves 202 are longitudinal waves made
up of high pressure regions ("Compression") and low
pressure regions ("Rarefaction"). When a wave strikes a
material, the particles of that material begin to oscillate
and gradually generate heat. Thus energy is transferred
from the ultrasound wave into thermal energy of the im-
pacted material.

[0024] One effect of ultrasound application to an im-
pacted medium is micro-massage. Micro-massage re-
fers to a massage-like process within the molecules of
the impacted medium. When ultrasonic waves 202 pass
through the interior of the fat capsules or chambers 204,
waves 202 cause the fat molecules to vibrate. This vi-
bration generates heat that can break down and dissolve
the fat, which also endures compression within the en-
closing capsules 204.

[0025] The ultrasound waves 202 can trigger an addi-
tional phenomenon called cavitation, whereby hydrogen
bubbles 205 are formed as a result of the accumulation
of dissolved gas within the medium of capsules’ 204.
When ultrasound waves 202 are applied atrelatively high
frequencies, the hydrogen bubbles 205 become unstable
and burst quickly, releasing a large amount of energy. It
is commonly recommended in the art to refrain from ap-
plying such high frequencies and to avoid cavitation, in
fear of damaging healthy body tissue. However, by ap-
plying the present novel technique, it was found that cav-
itation has several, possibly relevant, consequences in
the context of the disclosed technique. It was found that
fatty clumps enclosed within the collagen fibers which
heated up and at the same time broke down because of
cavitation, also dissolved, and even dispersed. The dis-
solving and dispersing of fatty clumps enclosed within
the collagen fibers can be attributed to cavitation. It is
further conjectured that the burst hydrogen bubbles cre-
ate a high pressure chamberwithin the collagen capsules
204, which causes cracks and tears to form in the colla-
gen envelope of capsules 204. These cracks and tears
appeartoallow the dissolved fat molecules to bereleased
out of the collagen walled capsules 204, as represented
by arrows 206. Consequently, the dissolved fat can then
be drained from the body by the lymphatic system.
[0026] Followingextensiveresearch,itwasdiscovered
that the release of fat molecules from the capsules 204
appears at certain frequencies and intensities of ultra-
sound waves 202. Conventional treatments operate at
frequencies around 1 MHz and at intensities of up to
1.5-2.1 watts per square centimeter (W/cm?) for a max-
imum duration of 10-15 minutes. At this range, it is con-
jectured that bubbles formed through cavitation are sta-
ble, the micro-massage effect takes place, and healthy
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tissue is not harmed. The disclosed technique emits ul-
trasound waves at a frequency of 1 to 4 MHz and at in-
tensities varying from 1.5 to 3 W/cm? for a preferable
duration of up to about 40-45 minutes. The recommend-
ed frequency for the reduction or elimination of cellulite
fatis 3 MHz, though that number can be varied, preferably
between 2.5-3.5 MHz, depending on the person being
treated. The frequency should not be raised higher than
amaximum of 4 MHz, around which point bubbles formed
through cavitation are believed to become unstable. Low-
er frequencies should be used when treating cellulite in
particularly fat organs to allow deeper penetration. A min-
imal intensity of 1.5 W/cm? is required to produce cavi-
tation to an extent necessary for inducing fat dissolution
and cracks in the collagen fibers. Frequencies below 3
MHz should be used to reduce non-cellulite fat. The rec-
ommended frequency for the reduction of non-cellulite
fatis 1 MHz, though that number can be varied, preferably
between 0.9-1.6 MHz, depending on the person being
treated. If the patient experiences a burning sensation,
then the intensity is reduced or the ultrasound transducer
is moved more quickly in order to shorten exposure time
to ultrasound waves.

[0027] Whilethe ultrasound waves 202 are being emit-
ted, the process can be dramatically enhanced by sub-
jecting the treated region to a strong mechanical pres-
sure. A mechanical pressure can be applied from above
the skin or below the treated region, during the ultrasound
emission or sufficiently promptly (without substantial de-
lay) after the ultrasound emission. The pressure may be
applied, for example, by a massage action, which may
be comfortably applied by part of the ultrasound appara-
tus itself (with an operator or mechanical means exerting
pressure), such as transducer 210, with its head in con-
tact with the treated region. A kneading motion and the
pressure applied to the treated region by the head of
transducer 210 squeezes against the collagen capsules
or chambers 204, which now contain dissolved fat. The
internal pressure in these chambers 204 becomes great-
er than the external pressure (similar to a balloon). The
pressure generated by the massage of the transducer
210 during the dissolving of the fat inside, compresses
the chambers 204, squeezes the dissolved fat and ex-
tracts it out of the collagen capsules 204, through rup-
tures and cracks in the walls of the chambers 204. It is
noted that the kneading action or the pressure exertion,
according to the disclosed technique, deviates from the
general practice of applying ultrasound waves. The gen-
eral practice discourages any forceful contact between
an ultrasound transducer and the skin.

[0028] According to another measure that can be ap-
plied to the treated region, this time from below, electrical
stimulation using electrodes can be used to cause the
muscles in muscle layer 208 to alternately contract and
relax. Current is applied through the electrodes at fre-
quencies ranging from 5-150 Hz and at intensities rang-
ing from 5 to 90 mA, preferably with, but not limited to,
Interferential, Premodulated and other techniques, fur-
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ther elaborated below. The rapid contraction-relaxation
movement repetitively presses against the collagen
structures 204 from below which house the dissolved fat,
represented by pressure arrows 209, and squeezes the
dissolved fat outside thereof in an extracting action. Elec-
trical stimulation is applied while the ultrasound waves
are being emitted, thereby making the fat extraction proc-
ess more effective as it also subjects the treated region
to a strong mechanical pressure from below. In addition,
application of pressure after exposure to ultrasound treat-
ment is likewise effective for extracting fat, as the cracks
and ruptures in the capsules already exist as long as the
fat is still dissolved. This applies to the period of time
starting immediately after the ultrasound treatment and
for a while afterwards. It was found effective for at least
half an hour after an intensive ultrasound treatment.
[0029] Afurthermeasureto exertpressureonthe treat-
ed region is by amanual or mechanical external massage
from above, such as by massaging means 212, as well
as by bare hands. A most practical and simple massaging
means is the mere massaging by the hands of a treating
person. However, other mechanical massaging means
are effectively applicable. The massage presses down-
wards, as represented by arrows 214, against the colla-
gen structures 204 which house the dissolved fat, and
thereby squeezes the dissolved fat outside of structures
204. Throughout the course of the process, a massage
212 also improves blood flow and operation of the lym-
phatic system. As with the electrical stimulation of the
muscles, the massage can be applied effectively while
the ultrasound treatment is provided or for a while there-
after.

[0030] The application of one or any combination of
any of the four pressure increasing measures detailed
above (micro-massage, ultrasound transducer knead-
ing, electrical stimulation, and manual/mechanical mas-
sage), can exert sufficient and suitable pressure on the
treated region from above and from below that contrib-
utes to an effective treatment. It was found that the more
(and preferably all) of the measures that are applied, the
more substantial and irrefutable reduction and eventual
elimination of cellulite occurs, as well as the reduction of
non-cellulite fat, and the reduction in body perimeter. The
micro-massage is an outcome of the ultrasound applica-
tion. The ultrasound transducer kneading, the electrical
stimulation, and the manual/mechanical massage are
applied simultaneously with the ultrasound application,
as well as for a while thereafter. It is conjectured that the
exertion of pressure from above the treated region (by
ultrasound transducer kneading and/or manual/mechan-
ical massage) and from below the treated region (by elec-
trical simulation) together aids most effectively in squeez-
ing out the dissolved fats of structures 204.

[0031] In addition, an improvement in the circulatory
system of the body is anticipated to result from the treat-
ment. Due to the dissolution of the fat, the arteries and
capillaries in the blood between cellulite capsules that
were constricted before are now freed. The blood circu-
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lation is then accelerated, and the tissues receive more
oxygen and nutrients. This in turn improves the purifica-
tion process and tissue regeneration in the body. As a
result, the blood system and lymphatic system return to
their normal states. This development helps remove the
extraneous fat from the body and makes the skin appear
smoother. It will be appreciated that the effect of the dis-
closed technique is not necessarily limited to cellulite and
non-cellulite fat and may well be effective in reducing
body contour and smoothing skin due to its effect with
other tissue such as the skin, perhaps even muscles, and
the like.

[0032] According to another aspect of the disclosed
technique, a gel that is rubbed onto the skin is preferably
water-based to conform to the ultrasound conductive me-
dium required by ultrasound applications. Preferable gels
can include ingredients such as: hydroxyl acids, plant
extracts, wheat proteins, macadamia oil, chamomile,
zinc, salicylic acid, and caffeine. The gel has several pur-
poses. Firstly, it effectively conducts the ultrasonicwaves
between the ultrasound transducer and the skin tissues.
In addition, the gel lubricates the skin and prevents fric-
tion and scrapes to the skin, especially in circumstances
where the head of the ultrasound transducer is strongly
rubbed in a kneading or similar motion to provide a mas-
sage to the treated region. Also, drugs and active ingre-
dients, ifadded to the gel, are absorbed into the epidermis
layer more effectively because of the ultrasound waves,
the heated fluids and tissue material, and the appearance
of ruptures or cracks in the treated tissue. This absorption
is further enhanced by the ultrasound transducer head
forcefully rubbing the gel against the skin. These drugs
or active ingredients that are absorbed can catalyze
blood flow, and transmitinto the skin surface and perhaps
beneath thereof the minerals and nutrients the skin lacks
due to insufficient blood flow and poor purification at the
cellulite inflicted region. The application of the nutrients
can also substantially improve the skin appearance.
Throughout the course of the process, the massage ac-
tion that rubs the gel into the skin improves blood flow
and operation of the lymphatic system.

[0033] In summary, efficient removal of the dissolved
cellulite and non-cellulite fat can be achieved by a com-
bination of factors. The ultrasound waves result in micro-
massage and in cavitation. This causes an increase in
the internal pressure of fat structures 204 and in heat in
the cellulite fat layer and/or the fat layer, as well as the
development of hydrogen bubbles. The pressure in-
crease pushes the dissolved fat against the collagen
walls and the fat molecules are diffused through the col-
lagen membrane that was cracked from the burst hydro-
gen bubbles. Differentmeasures can augmentfat extrac-
tion. Measures that are immediately available include:
micro-massage, ultrasound transducer kneading mas-
sage, manual or mechanical massaging action, and elec-
trical stimulation.

[0034] Reference is now made to Figure 3, which is a
schematic illustration of a system, generally referenced
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300, constructed and operative in accordance with an
embodiment of the disclosed technique. System 300 in-
cludes a computer or processor 302, patient measure-
ment apparatus 304, a camera 306, muscle stimulation
apparatus 308, a manual/mechanical massaging device
310, and an ultrasound apparatus 312. Processor 302 is
coupled with and controls patient measurement equip-
ment 304, camera 306, muscle stimulation apparatus
308, manual/mechanical massaging device 310, and ul-
trasound apparatus 312. Patient measurement appara-
tus 304 measures physical parameters of the patient
such as; weight, interior or exterior contour of a body part,
body fat ratio, and the like. These measurements are
taken before, during and/or after the treatment. Proces-
sor 302 records these measurements or provides it to an
external memory (not shown). Camera 306 records the
treatment process; the recording can be stored with proc-
essor 302 or in an external memory, to provide subse-
quent evidence, additional or alternative measuring
means, and to assist for future treatment improvements.
Muscle stimulation apparatus 308 includes electrodes
that attach to the patient to provide electrical stimulation
of the muscles of the patient. Manual/mechanical mas-
saging device 310 massages the patient at the cellulite
inflicted treatment region or the fat reduction region. Ul-
trasound apparatus 312, typically consisting of a signal
generator unitand atransducer unit, transmits ultrasound
waves at the cellulite inflicted region or the fat reduction
region. Preferably, therewith, ultrasound apparatus 312
is designed to allow simultaneous kneading of the skin
of the patient. It will be appreciated that in this embodi-
ment, measurement apparatus 304, camera 306, and
massaging device 310 are optional. Also processor 302
can be eliminated if ultrasound apparatus 312 and mus-
cle stimulation apparatus 308 include or are supported
by the necessary means to provide the relevant power,
intensities and frequencies required for their operation.
Massaging device 310 can be eliminated when manual
massaging is applied. Muscle stimulation apparatus 308
is preferably not eliminated, unless substantial pressu-
rizing means (such as device 310 or a massaging head
of ultrasound apparatus 312) can provide the sufficient
pressure to extract the cellulite fat and/or the non-cellulite
fat.

[0035] Reference is now made to Figure 4, which is a
schematic illustration of a system, generally referenced
400, constructed and operative in accordance with an-
other embodiment of the disclosed technique. A proces-
sor 402 controls the activity of a camera 404, electrodes
406, and an ultrasound transducer 410. Camera 404
films the treatment process, to provide subsequent evi-
dence, for measurement, and to assist for future treat-
ment improvements. Electrodes 406 attach to the patient
to provide electrical stimulation of the muscles of the pa-
tient. Gel 408 is applied to the patient at the cellulite in-
flicted treatment region or the fat reduction region. Mas-
sage of the patient at the treatmentregion is represented
by hands 412, and can be substituted or assisted by a
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massaging apparatus (not shown). Ultrasound transduc-
er 410 simultaneously kneads the skin of the patient and
transmits ultrasound waves at the treatment region. It
should be noted that the ultrasound waves penetrate the
skin surface until the cellulite fat layer 414, where they
proceed to affect that region. The ultrasound waves fade
as they penetrate deeper into the body of the patient, and
their intensity and frequency is selected to preventreach-
ing the layer of muscle tissues 416 further below, which
would be painful and may perhaps harm these healthy
tissues. A typical cross-section of effective ultrasound
penetration is represented by perforated line 418, dem-
onstrating its covering of the entire cellulite layer 414,
with possible penetration into the fat layer 420. If reduc-
tion of fat in fat layer 420 is sought, the penetration rep-
resented by perforated line 418 can be extended to cover
most or all of fat layer 420. If the effective ultrasound
penetration reaches the muscle layer 416, as represent-
ed by dotted line 422, this can impose pain in the muscles
and perhaps even damage thereto. Further aspects of
the embodiment shown in Figure 4 are analogous to the
aspects described in reference to Figure 3 and are there-
fore not elaborated.

[0036] Reference is now made to Figure 5, which is a
schematic illustration of a method for treating cellulite
and/or non-cellulite fat, operative in accordance with an
embodiment of the disclosed technique. In procedure
500, the initial measurements of the patient are taken
and recorded. First, the patient is weighed before each
session, and his/her weight is recorded. The patient is
asked to maintain the same approximate weight over the
duration of the treatment, or in other words, not to go on
a diet or any other means that would reduce the patient’'s
body weight, in order to prove that the eventual reduction
of body organ perimeter results from the ultrasound treat-
ment rather than from mere weight loss. Normally, a loss
of 1-4 kg, depending on the size and fatness of the pa-
tient, will not be noticed in the measurements. The meas-
urements of the patient are taken as follows. Once the
region to be treated is decided upon, the borders of the
area are indicated with an erasable marker, as illustrated
for example by the perforated straight lines on the skin
in Figure 4. This region is divided into separate sections
at intervals of 5 cm, and each section is numbered and
marked off with a horizontal line. This is done to facilitate
treatment so the person giving the treatment knows
which regions have been treated so far. One simple and
accurate method for repeated measurements can in-
volve standing the patient and measuring distances from
each region to the ground, with simple metering means.
The interior contour of the treated organ, for example
thigh, leg, arm, and the like, is measured at each section.
Then the overall perimeter of the body at each section is
measured as best as possible. For example, this can
involve measuring the complete contour of the waist or
the contour of two thighs when the legs are pressed to-
gether.

[0037] Reference is now made to Figure 7, which is a
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schematic illustration of a method for accurately and re-
petitively measuring the regions of treatment of a patient
undergoing the ultrasound treatment of the disclosed
technique used in conjunction with an embodiment of the
disclosed technique. In procedure 700, the patient is
stood in an upright position, with the patient’s arms down.
In procedure 702, the height of the region of treatment
is then measured from the floor and recorded. This is
done so that repeated measurements of the same area
can be done accurately as a person’s height will not
change due to the treatment. In procedure 704, a meas-
uring apparatus with a pressure gauge attached to it is
used to measure the region of treatment. In procedure
708, the region of treatment is measured in a horizontal
fashion, meaning the measuring apparatus is placed
around the region of treatment such that it is parallel to
the floor. In procedure 708, the region of treatment is
measured with a specific pressure exerted on it and the
measured value is recorded. In procedure 710, the same
specific pressure is used at the recorded height of the
region of treatment each time a measurement is made
of the region of treatment. This is to guarantee that the
measurement is accurate and does not reflect a change
in pressure of the measuring apparatus around the region
of treatment or a change in the height of the region of
treatment being measured. In reference to Figure 3, pa-
tient measurement apparatus 304 is utilized for measur-
ing the patient’s physical parameters before, during and
after the treatment. After all the measurements have
been taken, the patient is instructed to lie down on the
bed.

[0038] Referring back to Figure 5, in procedure 502,
the muscles of the patient are stimulated using elec-
trodes. In reference to Figure 4, electrodes 406 are at-
tached to the patient’s body at the treated region. Elec-
trodes are attached to the skin, with the aid of attaching
means such as adhesive patches, at the beginning and
end of the muscle fibers that cross the treated area. Cur-
rent is applied through the electrodes at frequencies
ranging from 5-150 Hz to stimulate intermittent contrac-
tions of the muscles. These contractions create a tense
bedding of muscle against the cellulite and/or fat layer.
Such tense bedding provides a counter wall for the press-
ing of the cellulite tissue and/or fat tissue being treated.
The trembling motion of the muscles applies periodic
squeezing to the cellulite tissue and/or fat tissue, espe-
cially if external pressure from above is mechanically ap-
plied to the region as well. It is believed that periodic
application of pressure pulses with alternating relief in-
termissions is preferable over constant pressure appli-
cation with respect to the tenability of living organictissue,
especially in circumstances of force accompanying an
aggressive treatment.

[0039] The electrical stimulation of the muscles is done
with Interferential stimulation, as known in the art of elec-
trode stimulation. The electrical stimulation is applied at
intensities ranging from 5 to 90 mA. Electrode stimulation
is known in the field of muscle buildup treatment as is
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found in the fields of physiotherapy and sports. The In-
terferential technique uses two alternating currents orig-
inating atdifferent channels, each at slightly different car-
rier frequencies. These currents will meet at the treat-
ment area and create interference (constructive or de-
structive), producing aresultant beatfrequency. The beat
frequency is the difference between the actual frequen-
cies provided by each pair. For example, a frequency of
100 Hz is yielded by 3,900 Hz in one electrode pair and
4,000 Hz in the other electrode pair. Accordingly, the re-
sultantwave is a 3,900-4,000 Hz carrier wave modulated
atan envelope amplitude frequency of 100 Hz. The dom-
inant carrier frequency depends on the geometrical lo-
cations of the electrodes. Interferential stimulation is al-
most exclusively delivered with the quad-polar tech-
nique, in which four independent pads are placed in such
a way as to achieve the desired effect. Typically, two
pairs of electrodes are arranged around the treatment
area, with each pair perpendicular to the other. Bipolar
electrode placement may also be used, where the inter-
ference occurs within the generator rather than within the
tissues, thereby requiring only one pair of electrodes to
be used. The Premodulated technique involves super-
imposing a signal with the effective frequency onto a con-
tinuously transmitted carrier wave, for instance, a 4000
Hz carrier wave modulated at an envelope amplitude fre-
quency of 100 Hz. The modulation occurs before appli-
cation thereof to a single pair of electrodes, rendering
another pair of electrodes unnecessary. The electrical
stimulation of muscles during treatment does not need
to be done with one particular type of electrical stimulation
technique. Multiple techniques can be used in various
combinations in terms of which techniques are used, in
what order they are used, and how long they are used
before another technique is used. For example, electrical
stimulation during treatment may involve using the IF
Vectorial technique first for 10 minutes, then switching
to the Interferential technique for 5 minutes, then to the
Premodulated technique for an additional 5 minutes, then
to the Biophasica technique for another 10 minutes, then
cycling back through this process again. According to
another example, electrical stimulation during treatment
may involve using the Interferential technique first for 8
minutes, then switching to the IF Vectorial technique for
2-3 minutes, then switching to the Premodulated tech-
nique for 6 minutes, then to the Biophasica technique for
7 minutes, then switching to the MF stimulation for 5-10
minutes then cycling back through this process again. It
was found that the Interferential, IF Isoplanar, IF Vecto-
rial, and Premodulated techniques work best, with the IF
Vectorial technique being the most effective in terms of
stimulating muscles to contract to aid in squeezing out
fat in the cellulite and fat layers. While each technique is
applied the carrier wave frequency is preferably changed
(hopped) at least once, thus avoiding adaptation of the
living body to the stimulation (thereby ceasing to react
with intermittent contractions), and saving the need to
increase the stimulation intensity. For example, while
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each technique is applied, the carrier wave may be
hopped from a 4,000 Hz carrier wave to a 2,400-2,500
Hz carrier wave. Similarly, the envelope or beat frequen-
cy (where relevant) is changed gradually or hopped be-
tween selected frequencies.

[0040] During the initial treatment session, it is prefer-
able to use lower intensities, starting with 3-5 mA, as a
high current intensity can be agitating and can frighten
an inexperienced patient. In more advanced treatments,
it is possible to apply the more effective higher intensities
in the range of 5-90 mA. The effective frequencies are
between 5-150 Hz. It is noted that in using the different
electrical stimulation techniques mentioned above, for
example Interferential, Premodulated, and the like, the
muscles do not react (with intermittent contractions) to
frequencies above 250 Hz. At higher frequencies the vi-
brations are so frequent that the muscles can remain
constantly tense. At lower frequencies, the vibrations are
slower but much stronger. Since the muscle adapts to a
specific frequency, it is therefore advisable to alter the
frequency of the electrical stimulation throughout the du-
ration of the treatment, and even during a specific stim-
ulation technique. Apart from using a specific frequency
and/or altering the frequency manually or arbitrarily, four
other patterns for altering frequency are common: (1) ap-
plying a specific frequency for a fixed amount of time
before switching to another frequency; (2) gradual
change, such as going from 5 to 150 Hz and back (such
as in a sinusoidal cycle); (3) like (2), but remaining for a
longer duration (such as 1 sec) at the extreme levels; (4)
only the extreme frequencies are used, intermittently.
Other patterns for altering the frequency may also be
used.

[0041] In procedure 504, gel is applied to the region of
treatment. In reference to Figure 4, gel 408 is applied to
the skin at the treated region. Referring back to Figure
5, the gel improves non-abrasive contact between the
ultrasound transducer and the skin. The gel is also de-
signed to provide for good conduction and smooth pen-
etration ofthe ultrasound waves to the underlying tissues.
The gel may include drugs and active ingredients that
are absorbed into the skin surface. These drugs and ac-
tive ingredients may catalyze blood circulation and may
replenish the skin with minerals and nutrients lacking due
to insufficient blood flow and poor purification at the cel-
lulite inflicted region. Further effects of gel application are
elaborated with respect to Figure 4.

[0042] |In procedure 506, an ultrasound apparatus
emits ultrasound waves and preferably also massages
the skin. In reference to Figure 4, ultrasound transducer
410 is utilized for transmitting ultrasound waves and pref-
erably for kneading the treated region. Referring back to
Figure 5, the ultrasound transducer is applied to the body
at the marked off region. The ultrasound apparatus emits
ultrasonic waves at a frequency of 1 to 3.5 (or 4) MHz
and at intensities varying from 1.5 to 3 W/cm?2. The min-
imal intensity of 1.5 W/cm? is required to produce cavi-
tation necessary for inducing both fat dissolution and
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cracks in the collagen fibers. The frequency as well as
the wavelength of the ultrasound apparatus can be
changed over the course of the treatment. A change in
wavelength will allow different types of fat located at dif-
ferent depths in a patient to be targeted for reduction and
elimination. Shorter wavelengths need to be used to
reach the shallower cellulite fat layer whereas longer
wavelengths need to be used to reach the deeper fat
layer. In terms of varying the wavelength with regard to
the type of fat being targeted, the treatment should con-
sist of first treating one type of fat and only then moving
on to a different type of fat. In other words, for example,
first the cellulite fat should be treated and then the non-
cellulite fat should be treated, or vice-versa. A change in
frequency over the course of treatment appears to be
effective in reducing and eliminating cellulite and fat and
can also affect a patient’s pain level. Therefore, the fre-
quency may have to be altered within a desired range if
a patient experiences pain at a particular frequency in
the range.

[0043] Reference is now made to Figs.6A and 6B
which are graphs depicting examples of the variation of
ultrasound wave frequency as a function of time used in
conjunction with an embodiment of the disclosed tech-
nique. With reference to figures 6A and 6B, two possible
ways of altering the frequency of the ultrasound waves
emitted over the course of time of the treatment are
shown. For example, referring to Figure 6A, the frequen-
cy can be altered over the course of the treatment from
1 MHz to 3 MHz and back again to 1 MHz, cyclically, at
steps of 200 KHz lasting 5 seconds. The steps can also
last a shorter or longer time period, for example 3 sec-
onds or 10 seconds, and can be larger or smaller in step
size, for example 100 KHz or 500 KHz. Referring to Fig-
ure 6B, the frequency can also be altered sharply, in a
stepwise manner, between 1 MHz and 3 MHz and back
again to 1 MHz, cyclically, where a given frequency is
applied for 5 minutes. The duration of time a particular
frequency is applied can also last a shorter or longer time
period, for example 3 minutes, 10 minutes, or 20 minutes.
The frequency should not be raised higher than 4 MHz,
as the results obtained from such high frequencies are
not optimal.

[0044] Referring back to Figure 5, the treated region
of the skin, which is preferably smeared with a gel in
procedure 504, is preferably subjected to the ultrasound
treatment at the same time as electrode stimulation trig-
gers the intermittent contractions of the muscle fibers in
procedure 502, in order to increase the extraction of fat
from the capsules and from the fat layer. However, pro-
cedure 502 can be performed after procedure 506 or both
during and after procedure 506. Whether procedure 502
is performed after procedure 506 or both during and after
procedure 5086, if the frequency or intensity of the elec-
trical stimulation of procedure 502 is varied rapidly, it is
then suggested that the frequency or wavelength of ul-
trasound wave production of procedure 506 be varied
slowly; and vice-versa, if the frequency or intensity of the
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electrical stimulation of procedure 502 is varied slowly,
it is then suggested that the frequency or wavelength of
ultrasound wave production of procedure 506 be varied
rapidly. In other words, it is suggested that the rate of
varying the parameters related to electrical stimulation
of procedure 502 (frequency and intensity) should be in-
versely proportional to the rate of varying the parameters
related to ultrasound wave production of procedure 506
(frequency and wavelength).

[0045] The ultrasound transducer is moved slowly and
gradually across the entire length and width of the region,
all the while preferably executing small circular massage
motions with the arm, all the while keeping the wrist
straight. The ultrasound transducer is forcefully applied
to the patient’s body to generate substantial pressure.
The ultrasound apparatus is preferably designed to allow
both the forceful massage action and the penetration of
ultrasound waves into the body. The changing force of
the massaging action, which provides for periodic relief
intermissions between the presses, is believed to con-
tribute to the tenability of the organic tissue to an aggres-
sive treatment. The ultrasound transducer can be also
tilted in all directions (left, right, front and back) over the
course of the massaging. This is achieved by tilting and
moving the wrist in different directions repetitively, for
example left-right-left, front-back-front, and left-front-
right-back (circular motion using the wrist as opposed to
circular motion using the arm). This way, the ultrasound
waves penetrate deeper into the body of the patient, as
the surface area of the head in contact with the skin is
made smaller by the tilting. The massaging motion in
general, and in particular that of the ultrasound transduc-
er, is believed to help squeeze fat out of the cellulite fat
layer and the fat layer. Therefore, the massaging motion
does not need to be restricted to only one particular way.
For example, small circular massage motions can be in-
terspersed with left-right-left tilting massage motions, or
any combination of the above mentioned massage tech-
niques, or any other massage techniques.

[0046] In procedure 508, a massage is performed by
manual or mechanical means. Preferably, this massage
is applied to the treated area concurrently with the elec-
trode stimulation (procedure 502) and the ultrasound ap-
plication (procedure 506), but can also be applied after
the ultrasound treatment in procedure 506. The intensity
of the massage is dependent on the amount of cellulite
(or fat) that is desired to be removed. More cellulite (or
fat) present means a more intense massage is needed.
It was found that it is most advisable to simultaneously
apply the massaging action to the very same area sub-
jected to the ultrasonic waves for achieving optimal ef-
fect. Itis believed that the ultrasound softens the cellulite
(or fat) tissue and allows the fat squeezing action
achieved by the massaging to take place. An ultrasonic
apparatus, such as one including a transducer head de-
signed for both functions of ultrasonic transmission and
massaging or pressure application, is a successful tool
for achieving this goal.
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[0047] The duration of the aforementioned treatment
preferably varies from 30 to 45 minutes. Several treat-
ments may be required to achieve satisfactory results.
In summary, the treatment is a combination of several
elements: application of a gel, application of ultrasound
waves, ultrasound transducer kneading, electrode stim-
ulation of the muscles, and manual or mechanical mas-
sage.

[0048] If procedures 502 or 508 are carried out after
the ultrasound treatment in procedure 504, they are pref-
erably carried out simultaneously, irrespective of the fact
that any of procedures 502 and/or procedure 508 was
already applied or not applied also during the ultrasound
treatment of procedure 504. A post-ultrasound massage
(procedure 508) or muscle stimulation (procedure 502)
or the preferable combined massage and muscle stimu-
lation in a post-ultrasound stage, requires 20-30 minutes.
Further preferably, massage (procedure 508) or muscle
stimulation (procedure 502) is carried out both during and
after the ultrasound treatment of procedure 506. Most
preferably, both the massage (procedure 508) and the
muscle stimulation (procedure 502) are applied together
both during and after the ultrasound treatment of proce-
dure 506. In reference to the time consumed, the 20-30
minutes of post-ultrasound stage (procedures 502 and
508) follows the initial 45 minutes stage devoted to a
combined ultrasound, massage and stimulation stage
(procedures 502, 506 and 508).

[0049] In procedure 510, the final measurements of
the patientare taken and recorded using any of the meas-
uring techniques described above. A final measurement
is carried out after the completed treatment to determine
how much body contour or organ perimeter was reduced
in the patient.

[0050] The above mentioned systems and method, de-
scribed and shown in Figures 2 to 6B, are not only effec-
tive in reducing or elimination cellulite fat, and in reducing
fat in the fat layer, but have been found effective in other
areas. The above mentioned systems and methods have
been found to work for reducing cellulite and non-cellulite
fat in the stomach region of a patient. For treatment of
the stomach region, the ultrasound waves used for treat-
ment should have an optimal frequency of 1 MHz for the
reduction of fat in the stomach area, and 3 MHz for the
reduction of cellulite fat in the stomach area, as men-
tioned above. With regards to treating the stomach re-
gion, the above mentioned systems and method have
also been found to be effective inreducing and even elim-
inating the appearance of post-pregnancy stretch marks
on the stomachs and mid-sections of women. In about
half the cases the stretch marks were visibly reduced,
and in some cases completely disappeared. It is noted
that no other technique substantially reduces or elimi-
nates stretch marks on the stomach thatresult from preg-
nancy to a similar extent. The above mentioned systems
and method have also further been found effective in
reducing and eliminating sagging upper arm skin, usually
found in older women. Sagging upper arm skin refers to
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the skin located on the underside of the upper arm, po-
sitioned between the elbow and the armpit. The above
mentioned systems and method may also be effective in
reducing or eliminating sagging skin in other parts of the
body. It is noted that current methods for reducing sag-
ging skin using techniques of plastic surgery do not give
seamless results, whereby there is no evidence of some
technique performed on the sagging skin. Furthermore,
the above mentioned systems and method were also
found effective in making the general appearance of skin,
whether it be sagging skin, skin having stretch marks, or
skin showing varying degrees of cellulite, look and feel
smooth, returning the appearance of the skin to the
smooth state it looked like before sagging, having stretch
marks on it, or being affected by cellulite.

[0051] It will be appreciated by persons skilled in the
art that the disclosed technique is not limited to what has
been particularly shown and described hereinabove.
Rather the scope of the disclosed technique is defined
only by the claims, which follow.

Claims

1. Atreatment system (300, 400) for reducing body pe-
rimeter at a region of treatment, wherein said treat-
ment system comprises:

an ultrasound apparatus (312), for transmitting
ultrasound waves to said region of treatment, at
an intensity between 1.5 W/cm?2to 3 W/cm?2, and
at a frequency ranging between 1 to 4 MHz,
wherein the operational frequency of said ultra-
sound apparatus is varied over time during a
treatment session; and

a pressure exertion apparatus, for applying
pressure exertion to said region of treatment,
said pressure exertion apparatus comprising an
electrical stimulation apparatus (308), for apply-
ing electrical stimulation to said region of treat-
ment simultaneously with said transmission of
ultrasound waves, wherein said electrical stim-
ulation comprises interferential stimulation,
wherein the operational frequency of said elec-
trical stimulation apparatus is varied over time
within a frequency range between 5 to 150 Hz
during the treatment session,

wherein the operational frequency of said ultra-
sound apparatus is varied at a rate that is in-
versely proportional to a rate at which the oper-
ational frequency of said electrical stimulation
apparatus is varied during the same treatment
session.

2. Thetreatment system of claim 1, wherein said ultra-
sound apparatus (312) is configured to transmit said
ultrasound waves to said region of treatment for a
duration of 40 to 45 minutes per session.
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The treatment system of claim 1, wherein said ultra-
sound apparatus (312) is operational at a frequency
of 3 MHz.

The treatment system of claim 1, wherein said ultra-
sound apparatus (312) is operational at a frequency
of 1 MHz.

The treatment system of claim 1, wherein said pres-
sure exertion apparatus further comprises a trans-
ducer (410) of said ultrasound apparatus (312), op-
erative for applying manual pressure against said
region of treatment.

The treatment system of claim 5, wherein said trans-
ducer (410) is configured to provide a massaging
action to said region of treatment.

The treatment system of claim 1, wherein said pres-
sure exertion apparatus further comprises mechan-
ical massaging means.

The treatment system of claim 1, wherein said pres-
sure exertion apparatus further comprises manual
massaging means.

The treatment system of claim 1, wherein said elec-
trical stimulation apparatus (308) is operational in an
intensity range between 5 to 90 mA.

The treatment system of claim 1, wherein said elec-
trical stimulation is configured to operate in a pattern
variation, wherein said pattern variation lasts for var-
ying durations, wherein said pattern variation com-
prises changing said electrical stimulation during a
treatment session.

The treatment system of claim 1, wherein said elec-
trical stimulation apparatus (308) is configured to
vary its operational frequency over time according
to a technique selected from the list consisting of:

applying a first frequency for a fixed amount of
time before switching to a second frequency;
gradually changing said frequency from one ex-
treme to another over various time durations;
and

only using extreme frequencies within said fre-
quency range intermittently.

The treatment system of claim 1, further comprising
a processor (302, 402), coupled with said ultrasound
apparatus (312) and with said electrical stimulation
apparatus (308), said processor operative to control
the operation of said ultrasound apparatus (312) and
said electrical stimulation apparatus (308).

The treatment system of claim 12, further comprising
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a camera (306, 404) coupled with said processor
(302, 402), said camera (306, 404) operative to
record the treatment process.

The treatment system of claim 12, further comprising
a measurement apparatus (304), coupled with said
processor (302, 404), said measurement apparatus
(304) operative for measuring parameters of the pa-
tient before, during and after the treatment.

Patentanspriiche

1.

Behandlungssystem (300, 400) zum Verringern ei-
nes Korperdurchmessers an einem Bereich der Be-
handlung, wobei das Behandlungssystem umfasst:

ein Ultraschallgerat (312) zum Ubertragen von
Ultraschallwellen zu dem Bereich der Behand-
lung, mit einer Intensitat zwischen 1,5 W/icm?2
bis 3 W/ecm? und bei einer Frequenz zwischen
1 und 4 MHz, wobei die Betriebsfrequenz des
Ultraschallgerates Uber die Zeit wahrend einer
Behandlungssitzung variiert wird; und

ein Druckauslibungsgerat zum Anwenden einer
Druckauslibung auf den Bereich der Behand-
lung, wobei das Druckausiibungsgerat ein elek-
trisches Stimulationsgerat (308) zum Anwen-
den einer elektrischen Stimulation auf den Be-
reich der Behandlung gleichzeitig mit der Uber-
tragung von Ultraschallwellen umfasst, wobei
die elektrische Stimulation eine Interferenzsti-
mulation umfasst, wobei die Betriebsfrequenz
des elektrischen Stimulationsgerates ber die
Zeit innerhalb eines Frequenzbereiches zwi-
schen 5 und 150 Hz wahrend der Behandlungs-
sitzung variiert wird,

wobei die Betriebsfrequenz des Ultraschallge-
rates mit einer Rate variiert wird, die umgekehrt
proportional zu einer Rate ist, mit welcher die
Betriebsfrequenz des elektrischen Stimulati-
onsgerates wahrend derselben Behandlungs-
sitzung variiert wird.

Behandlungssystem nach Anspruch 1, wobei das
Ultraschallgerat (312) konfiguriert ist, um die Ultra-
schallwellen zu dem Bereich der Behandlung fir ei-
ne Dauer von 40 bis 45 Minuten pro Sitzung zu tber-
tragen.

Behandlungssystem nach Anspruch 1, wobei das
Ultraschallgerat (312) bei einer Frequenz von 3 MHz
betreibbar ist.

Behandlungssystem nach Anspruch 1, wobei das
Ultraschallgerat (312) bei einer Frequenzvon 1 MHz
betreibbar ist.
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Behandlungssystem nach Anspruch 1, wobei das
Druckauslibungsgerat weiterhin einen Transducer
(410) des Ultraschallgerates (312) umfasst, der be-
treibbar ist, um einen manuellen Druck gegen den
Bereich der Behandlung anzuwenden.

Behandlungssystem nach Anspruch 5, wobei der
Transducer konfiguriert ist, um eine
Massagemalnahme auf den Bereich der Behand-
lung zur Verfigung zu stellen.

Behandlungssystem nach Anspruch 1, wobei das
Druckauslbungsgerat weiterhin mechanische Mas-
sagemittel umfasst.

Behandlungssystem nach Anspruch 1, wobei das
Druckauslbungsgerat weiterhin manuelle Massa-
gemittel umfasst.

Behandlungssystem nach Anspruch 1, wobei das
elektrische Stimulationsgerat (308) in einem Inten-
sitatsbereich zwischen 5 bis 90 mA betreibbar ist.

Behandlungssystem nach Anspruch 1, wobei die
elektrische Stimulation konfiguriert ist, um in einer
Mustervariation zu arbeiten, wobei die Mustervaria-
tion Uber verschiedene Dauern anhalt, wobei die
Mustervariation ein Andern der elektrischen Stimu-
lation wahrend einer Behandlungssitzung umfasst.

Behandlungssystem nach Anspruch 1, wobei das
elektrische Stimulationsgerat (308) konfiguriert ist,
um seine Betriebsfrequenz Uber die Zeit gemaR ei-
ner Technik zu variieren, die aus der Liste mit Fol-
gendem ausgewahlt ist:

Anwenden einer ersten Frequenz Uiber eine fes-
te Zeit, bevor auf eine zweite Frequenz geschal-
tet wird;

graduelles Andern der Frequenz von einem Ex-
trem zu einem anderen Uber verschiedene Zeit-
dauern; und

ausschlieRliches intermittierendes Verwenden
extremer Frequenzen innerhalb des Frequenz-
bereiches.

Behandlungssystem nach Anspruch 1, das weiterhin
einen Prozessor (302, 402) umfasst, der mit dem
Ultraschallgerat (312) und mit dem elektrischen Sti-
mulationsgerat (308) gekoppelt ist, wobei der Pro-
zessor betreibbarist, um den Betrieb des Ultraschall-
gerates (312) und des elektrischen Stimulationsge-
rates (308) zu steuern.

Behandlungssystem nach Anspruch 12, das weiter-
hin eine Kamera (306, 404) umfasst, die mit dem
Prozessor (302, 402) gekoppeltist, wobeidie Kame-
ra (306, 404) betreibbar ist, um den Behandlungs-
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prozess aufzuzeichnen.

Behandlungssystem nach Anspruch 12, das weiter-
hin ein Messgerat (304) umfasst, das mit dem Pro-
zessor (302, 404) gekoppelt ist, wobei das Messge-
rat (304) betreibbar ist, um Parameter des Patienten
vor, wahrend und nach der Behandlung zu messen.

Revendications

Systéme de traitement (300, 400) pour réduire le pé-
rimetre corporel au niveau d’une région de traite-
ment, dans lequel

ledit systéme de traitement comprend :

un appareil a ultrasons (312), pour transmettre
des ondes ultrasonores a ladite région de trai-
tement, & une intensité entre 1,5 W/icm2 a3 3
Wicm2, et & une fréquence entre 1 a 4 MHz,
dans lequel la fréquence de fonctionnement du-
dit appareil a ultrasons est modifiée dans le
temps pendant une session de traitement ; et
un appareil d’application de pression, pour ap-
pliqguer une pression a ladite région de traite-
ment, ledit appareil d’application de pression
comprenant un appareil de stimulation électri-
que (308), pour appliquer une stimulation élec-
trique a ladite région de traitement simultané-
ment a ladite transmission d’ondes ultrasono-
res, dans lequel ladite stimulation électrique
comprend une stimulation interférentielle, dans
lequel la fréquence de fonctionnement dudit ap-
pareil de stimulation électrique est modifiée
dans le temps dans une plage de fréquence en-
tre 5 et 150 Hz pendant la session de traitement,
dans lequel la fréquence de fonctionnement du-
dit appareil a ultrasons est modifiée a une fré-
quence qui est inversement proportionnelle a
une fréquence a laquelle la fréquence de fonc-
tionnement dudit appareil de stimulation électri-
que est modifiée pendant la méme session de
traitement.

Systémedetraitement selonlarevendication 1, dans
lequel ledit appareil a ultrasons (312) est configuré
pour transmettre lesdites ondes ultrasonores a ladite
région de traitement pendant un temps de 40 a 45
minutes par session.

Systémedetraitement selonlarevendication 1, dans
lequel ledit appareil a ultrasons (312) est utilisé a
une fréquence de 3 MHz.

Systémedetraitement selonlarevendication 1, dans
lequel ledit appareil a ultrasons (312) est utilisé a
une fréquence de 1 MHz.
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Systémede traitement selon larevendication 1,dans
lequel ledit appareil d’application de pression com-
prend en outre un transducteur (410) dudit appareil
aultrasons (312), utilisé pourappliquer une pression
manuelle contre ladite région de traitement.

Systémede traitementselon larevendication5,dans
lequel ledit transducteur (410) est configuré pour ap-
pliquer une action de massage a ladite région de
traitement.

Systémede traitement selon larevendication 1,dans
lequel ledit appareil d’application de pression com-
prend en outre des moyens de massage mécanique.

Systémede traitement selon larevendication 1,dans
lequel ledit appareil d’application de pression com-
prend en outre des moyens de massage manuel.

Systémede traitement selon larevendication 1,dans
lequel ledit appareil de stimulation électrique (308)
est utilisé dans une plage d’intensité entre 5 et 90
mA.

Systémede traitement selon larevendication 1,dans
lequel ladite stimulation électrique est configurée
pour fonctionner avec une variation de motif, dans
lequel ladite variation de motif dure des périodes de
temps variables, dans lequel ladite variation de motif
comprend le changement de ladite stimulation élec-
trique pendant une session de traitement.

Systémede traitement selon larevendication 1,dans
lequel ledit appareil de stimulation électrique (308)
est configuré pour modifier sa fréquence de fonc-
tionnementdans le temps conformément a une tech-
nique sélectionnée dans la liste consistant en :

lapplication d’une premiére fréquence pendant
une quantité de temps fixée avant de passer a
une deuxiéme fréquence ;

le changementgraduellement de ladite fréquen-
ce d’'une extréme a une autre sur diverses pé-
riodes de temps ; et

l'utilisation de fréquences extrémes uniquement
dans ladite plage de fréquence par intermitten-
ce.

Systéme de traitement selon la revendication 1,
comprenant en outre un processeur (302, 402), cou-
plé au dit appareil a ultrasons (312) et au dit appareil
de stimulation électrique (308), ledit processeur
étant utilisé pour commander le fonctionnement du-
dit appareil a ultrasons (312) et dudit appareil de
stimulation électrique (308).

Systéme de traitement selon la revendication 12,
comprenant en outre une caméra (306, 404) couplée
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au dit processeur (302, 402), ladite caméra (306,
404) étant utilisée pour enregistrer le processus de
traitement.

Systéme de traitement selon la revendication 12,
comprenant en outre un appareil de mesure (304),
couplé au dit processeur (302, 404), ledit appareil
de mesure (304) étant utilisé pour mesurer des pa-
rametres du patient avant, pendant et aprés le trai-
tement.
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STAND A PATIENT IN UPRIGHT POSITION,
PATIENT'S ARMS DOWN

MEASURE AND RECORD HEIGHT OF A REGION OF TREATMENT
FROM THE FLOOR

USE A MEASURING APPARATUS WITH A PRESSURE GAUGE TO
MEASURE REGION OF TREATMENT

MEASURE REGION OF TREATMENT IN A HORIZONTAL FASHION,
MEASURING APPARATUS IS PLACED AROUND THE REGION OF
TREATMENT IN PARALLEL TO THE FLOOR

MEASURE REGION OF TREATMENT USING MEASURING
APPARATUS WITH PRESSURE GAUGE, SPECIFIC PRESSURE
EXERTED ON REGION OF TREATMENT, RECORD MEASUREMENT

SUBSEQUENT MEASURE OF REGION OF TREATMENT,
MEASURING APPARATUS WITH PRESSURE GAUGE, AT HEIGHT OF
THE REGION OF TREATMENT FROM THE FLOOR PREVIOUSLY
RECORDED, WITH SPECIFIC PRESSURE PREVIOUSLY USED,
MEASURING APPARATUS BEING HORIZONTAL TO THE FLOOR
WHILE MEASURING
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F1BB47/MK (EPL18O3507)
Szabadalmi igénypontok

1, Kezeld rendszer (300, 400) testkariilet csdbbenteséra a keralés terifetén, ahol a
kezeld rendszer tartalmaz:

egy uitrahang kesziiéket (3123 ultrahang hulldmok dtvitelére a kezelés terliletén, 1,5
Wiem? - 3 Wiem® intenzitdssal, 1 - 4 MMz frekvencidval, ahol az ultrabang készilék
mikodeast frekvencidja idBben valtoxtathatd egy kezelds sordn; és

lafeitd készdlék tartalmaz egy villamos stimuldld készilléket (30B) & kezeldsi terlisten
villamuos stimulalas sthalmazasdra egyideiileg ax ultrahang hulldmok atvitelével,

ahol & villamos stimuldlds interferencia stimuldldst tartalmaz, ahal a villamos stimudaid
kagz{lek mikddasi frekvancidia iddben valtoztathatd § - 150 Mz kdzdit
frekvenciatartomanyban sgy kezelés alatt,

ahol az ultrabang keszilék midkodast frakvencidia a vitllamos stimulald késztisk mikadss
frebvenciaja valtozasl sebessagdvel forditottan ardnyos sehességygel valtazik ugyanazon
keralds alatl

2, Az 1. igénypont szerintl kereld rendszer, amelyndt ar ultrahang késxtiek (312)
ugy van kialakitva, hogy kezelésenként 40 - 45 percig viszi at az ultrahang hulldmokat a
kezelés terliletére.

3 Ax 1 igénypont srerinti kezeld rendszer, amelynél a2 ultrahang késziiék (312) 3
Muz-es frakvencian mikddik,
g, Az 1. lgénypont sxerintl kezeld rendszer, amalyndl az ultrahang készillék (312) 1
MHz-gs frekvencidn mikddik,

8. Az 1. igénypont szerintl kereld rendsear, amelynél a nyomds kifejtd késsiitek
tartatmaz egy jelstalakitot (410) az ultrahang készilékherz (312), manuadlis nyomas
kifajteseher a kezelds! tertleten.

&, Az B, igenypont szerinti kezeld rendszer, amelyndl a jeldtalakitd (410) a kezelés
teriilelen masszazs atkalmazdsara alkalmasan van kisiakitva,

2 Az 1. igénypont szerinti kezeld rendszer, amelynal a nyomas kifeitd készuidk
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2
mechanthus masszézs eszkdziket is tartabmas,

B. Ax 1. lgénypont szerintl kezeld rendszer, amelyndl 8 nyomas Kifeitd késziték
manualis masszdes ssrkdzdket is tartaimaz.

9. Az 1. igénypont szerinti kereld rendszer, amelyndl a villamos stimilald késziilsk
{308) 5 ~ 90 mA-as intenzitas tartomanyhan miksdik,

1 Az L. igénypont szerintl kezeld rendszer, amelynédl a villamos stimuldié késziilek
Gy van kialakitva, hogy valtoztsthatd mintdval mikadik, ahal a minta valtoziatas
killanbozd idely tart, abol a minta valtoztatds magadban foglalia & villamos stimuldids
valtoztatasat 8 kezelés alatt,

130 Az 1. igénypent szarinti kezeld rendszer, amelyndl a villamos stimuldld késziilék
{308} Ugy van kislakitve, hogy idSben valtortatnl tudia a mikddds! frekvencidist az sldbb
falsorolt tachnikak kol vdtasatott madan:

ax elsd frekvencia atkalmazdsa egy fix ideiy a masodik frekvencidra valtads eiéi;

a frekvencia fokozatos valloztatdsy az egyik 528188 &rtékid! a midsikig kiénbozs
witartam alatt; és

osak frekvencia szélsddrtdkak hasendlata az adott frekvenciatartomanyban svakasrosan.

12 Az 1 igénypont szerinti kezsld rendszer, amely tartaimar még az vitrahang
keszliekhez (313) és » villamos stimuldid késxtlekhez {308) csatlakozd processron
{302, 402}, shol a processror vezérh az ultrshang kéertlek {312} és a villamps stimuldié
fkdszliiék {308) mukbdésst,

13, A 12 lgénypont szennt kexeld rendszer, amely tartalmaz miédy 8 processiorhoz
{302, 402} csatlakozd kamerdt (306, 404) is, shol a kamera (306, 404) g2/t 8 kezelési
fohpamatet.

i4. A 12, igénypont szerintl kexedd rondszer, amely tartalmaz mdyg a processsorhoz
{302, 404 csatlakozd mérd késziigket (304}, ahol a méré készGisk {304) méri a pacians
parametereit a kezelds «lott, alatt ds utén.
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