A DEVI CE FOR APPLI CATI ON OF ENDERM C ELECTROTHERAPEUTI C TREATMENTS TO A
HUMAN BODY The present invention relates to a device for application of
electrotherapeutic treatments, in particular for treating pathologies such
as céellulitis uring a pati rf—t=t 4101 0gi es, ferent
treatments ar‘g npl oyed, whi ch%ﬁmﬁn ot her base o#q?ﬁe
utilized operation principles. Ole of RERMACEDreatmbnts is represented by
el’'ectrolipolysis. It consists in<Creating g localized electric field,
generally by driving needl e-shaped 10 electrodes into the skin. Passage
of electric curmpepgvrbeoroR APPLITETION (OFS ENDERMTGUEEECTROTHERRPEDEI@ASE i N
t he production of substances capable of pronoting renoval of fats fromthe
i nsi de of the cEREATMENODEShE®O BrRUMANBODYoNnsi sts of iontophoresis utilizing
the 15 mgration principle of ions fromwithin an electric field of
weak-intensity current to cause penetration of drugs

- The present invention relates to a device for application
of electrotherapeutic treatments, in particular for
treating pathologies such as cellulitis.

For curing a patient of these pathologies, several

5  gifferent treatments are now employed, which differ from
each other based on the utilized operation principles.
One of these treatments is represented by
electrolipolysis. It consists in creating a localized
electric field, generally by driving needle-shaped

10 electrodes into the skin. Passage of electric current
through the cellulitis mass causes ‘a local increase in the
production of substances capable of promoting removal of
fats from the inside of the cells.
Another treatment consists of iontophoresis utilizing the

15 migration principle of ions from within an electric field
of weak-intensity current to cause penetration of drugs
and active ingredients until the deepest layers of the
skin through capillaries, sweat glands and hair follicles.
The electric field is applied locally by plate electrodes,

20 wrapped into a spongy cloth saturated with an agqueous
solution of the selected drug. Iontophoresis is generally
employed as an alternative solution to mesotherapy which,
on the contrary, consists in executing multiple
microinjections of specific medicaments into the

25 cellulitis mass. Often associated with iontophoresis is a
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and active ingredients until the deepest |ayers of the skin through
capillaries, sweat glands and hair follicles. The electric field is applied
local |y by plate electrodes, 20 wwapped into a spongy cloth saturated
with an aqueous solution of the gey ntophoreS|s |s eneral ly
enpl oyed as WP nati ve sol ut| ﬁg&g(& Bﬁm whi ch, trary,
consists in executing nultiple n1cr0|n As of ,peC|f|c nedlcanents |nto

the 25 cellulitis mass. Often aSSOCIate% w th 1ontophoresis is a 2
treat ment phase providing application, means of said el ectrodes, of the

sq-call ed Koltz d nen t th
spont aneous con #%:ﬁor% rrgggir']%d [ 1e(r:ag1pqtr1§alﬁgrbgdr kgngysﬁésgﬁ Csaa;ﬁpggm vg

exerci se. electrodes, of the so-called Koltz waves, which deeply

penetrate into the muscles causing the spontaneous
contraction of same and therefore performing a sort of

5 passive exercise.
Another typology of treatments against cellulitis is
represented by ultrasonic hydrolipoclasis taking advantage
of particular needle-shaped probes épplied to the skin
surface to utilize the lipolitic effect of ultrasonic

10 waves.
It is apparent that during some of the above treatments
(electrolipolysis, mesotherapy, ultrasonic idrolipoclasis)
microtraumas may occur due to penetration of needles into
the skin, in particular in the case of sensitive skin with

15 fragile and superficial capillaries.
In addition, in the known art, electrotherapeutic
treatments must be carried out by medical staff, at
qualified centres.
Since many sessions spaced in time are necessary in order

20 to achieve good results, this brings about the
inconvenience that the patient must each time go to the
session place to be submitted to treatment, which results
in a temporary interruption of his/her working activity.
'On the other hand, application of these treatments on

25 one's own is of difficult accomplishment, due to the
understandable difficulties encountered by the patient in
preparing and positioning the electric-field generating

circuit, in particular in the case in which the electrodes
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A device for carrying out these treatnents can be of the kind disclosed in
EP- A-0 128 103, wherein a plurality of small, well-localized el ectrodes are
pl aced on the surface of a non-conductive garnent, thus applying the
current on thg‘{(g Wn substanti al | y IS tgHE® rﬂ@rggm Anot EpsheisPoy of
treatments ag ellulitis is repriesent gep | traseni c hydrol i1 poclasis
~taking advantage of particul ar needl & lied to the skin
surface to utilize the lipolitic effect of gltrasonic waves. Further
treatments against cellulitis are known from FR-A-1 541 165. They use
magnetic fields ggpgiatedrbyeddiesstatic electricity of the human body,
circulating along electric circuits provided in a garnent. 2a

It is also to note that these sessions are generally

expensive, so that the long-lasting therapy involves a
very high total cost for the patient.

5 It is a general object of the present invention to obviate
the above mentioned drawbacks by providing a device
enabling a patient to be submitted to the application of
endermic electrotherapeutic treatments without the
intervention of medical staff and without any necessity to

10 address to qualified centres.

It is a further object of the invention to provide a
device enabling elimination of microtraumas and capillary
breakings due to the needle penetration into the skin.

In view of the above objects, in accordance with the

15 present invention, a device for carrying out endermic
electrotherapeutic treatments has been devised which
comprises a pulse-current generator and a garment to be
worn py a patient, in which the garment is comprised of a
plurality of electrically conductive discrete portions for

20 contact with the patient's skin and connected to
insulating portions intermediate between said conductive
portions, the conductive portions being provided with

respective terminals connected to the current generator by

conductors.

25 1t is apparent that a device in accordance with the
invention, since it can be personally worn by the patient,
enables treatments to be constant in time, offering
improved results as compared with a series of individual
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treatment phase providing application, by neans of said el ectrodes, of the
so-cal l ed Koltz waves, which deeply penetrate into the nmuscles causing the
spont aneous contraction of sanme and therefore performng a sort of passive
exerclise. Another typol ogy of treatnent against cellulitis is represented
by ‘ul t+ asoni WORYEH | pocl asi s taki ng advant age of particul RCTHEREHOEIshaped
probes applied to the skin surface to utilize the lipolitic effect of
ultrasonic waves. It is apparent that during some of the above treatnents
(el ectrolipolysis, nesotherapy, ultrasoni & idrolipoclasis) m crotraunas nay
occur due to penetratiaqn of needles into _the skin, in particular in the

case of sensiti3RPIAGATIGY: RePPLgRTe 2@ JoWers toral eapt: | I iadditien,
T et oo " R FLEEL A BB TR i

easily in time, the device of the invention can be
reutilized on the occasion of subsequent therapeutic

S application cycles which the patient will be eager to
execute, since all inconveniences and commitments
connected with a treatment in a specialized centre are
eliminated.
It is to note that.the electrically conductive elements to

10 be utilized for the conductive portion of the sheath
garment being the object of the invention can be variously
selected from those known per se. For example, fabrics in
which the fibre is twisted with at least one conductive
wire are known and they are used to make garments such as

15 wollen underwear, shirts, etc. in order to attenuate
potential differences taking place between the different
parts of the human body, thereby creating a substantial
equipotentiality.
Such an electrically conductive fabric can be used to form

20  discrete portions of the garment being part of the device
in accordance with the invention, that is to accomplish
descrete electric-current application areas, intentiomally
creating between said areas potential differences to be
utilized for therapeutic purposes. |

25 In order to better explain the innovatory principles of
the present invention and the advantages it offers over
the known art, a possibie embodiment applying said

principles will be described hereinafter, by way of



Si nce many sessions spaced in tinme are necessary in order to achi eve good
results, this brings about the inconvenience that the patient nmust each
time go to the session place to be submitted to treatnment, which results in

a tenporary |nte Egtlon of hi s/ her morklng activity. On th fcPkEPhoszand,

appllcatlon treatnments on one's own is of dlfflcult

acconpl i shnment, due to the understandable difficulties.encountered by the
patient in preparing and positioning the electric-field generating circuit,
in particular in the case in which the el eCt r odes 3 consi st of needl es.

| ong: 1 ast i ng.t heramp 1B bERCEAETELEIE A AERBhBanYA RS NN S 1 T
which:

- Fig. 1 is an elevation front view of the device in
accordance with_the invention;

5 - Fig. 2 is an elevation side view of the device in Fig. 1
seen from the right;
- Fig. 3 is a sectional view taken along line IJI-III in
Fig. 2; |
- Fig. 4 is a graph showing an example of a waveform of

10  the electric current that can be utilized by the device of
the invention.

A device 10 for executing endermic electrotherapeutic
treatments is shown in Figs. 1 and 2. It comprises an
element briefly identified as a garment 11, adapted to be

15 worn by a patient, and a current generator 12. In this
embodiment, the garment 11 is shown in a form adapted to
cover the patient's abdomen, glutei and thighs by
elastically wrapping them, for direct treatments to these
parts of the human body.

20 According to the innovatory principles of the present
invention, the garment or sheath 11 consists of a
Plurality of discrete portions having electrically
conductive and insulating features, respectively. With
reference to the preferred embodiment of the device shown

25 ip the drawings, electrically conductive portions are
denoted by 13, 14 and 15 and are disposed at the patient's

waist (sheath belt) and thighs (sheath leggings)

respectively, whereas insulating sheath portions are



5 It is a general object of the present invention to obviate the above
ment i oned drawbacks by providing a device enabling a patient to be
subnmitted to the application of enderm c el ectrotherapeutic treatnments

wi thout the intervention of nedical staff and wi thout any necessity to 10
address to qUNePPP8E centres. It is a further object of th&®CTHRYEINFEN to
provi de a device enabling elimnation of mcrotraumas and capillary

br eaki ngs due to the needle penetration into the skin. In view of the above
objects, in accordance with the 15 presént invention a device for
carrying out enderm ¢ electrotheggpﬁétic treatnments according to claiml

has been devi se%el%ﬁacﬂyc&?ﬁf’itggs t G eI FepaRatar Bhe ainftiyigiadent to
o e o2 Pl W EHh RS AR T ST el g i
patient's skin gk GAHHETHede! Qohdstt fifd HHIRY brOBS ekbREE§OE T At §4b§§1ﬁeen
sai d conductive portions, the conductive portions being provided W t
15 are shown. For particular requirements however, the
5 sheath can be formed with a different number of conductive
portions, disposed according to different configuratioms.
At the conductive portions theré are electriéal contact
means or strips 17, 18, 19 provided with a sticky surface
for steady application or sewn. The electrodes are
10 connected to generator 12 by respective clips and
conductor wires 20, 21, 22.
The insulating portions 16 can be made of a common
non-conductive fabric, such as cotton. The conductive
portions 13, 14, 15 on the contrary, are made to advantage
15 of a cotton yarn consisting of textile fibres and metal
wire. A yvarn that has offered excellent results is that
known under the trade name "Kind Star" (Registered
Trademark).
The contact means 17, 18, 19 can extend along the
20 conductive fabric (as shown in broken lines in Fig. 1) so
as to ensure a good electric contact with the conductive
fabric forming the electrodes. It is therefore ensured
also a good equipotentiality of the surface of each
electrode, thus avoiding.electrical breaks due to seams,
25 breakings or ladders of the conductive fabric.
The use of a conductive fabric is surely advantageous,
also due to its-structufal likeness with the

non-conductive fabric to which it is connected for



respective termnals connected to the current generator by 25 It is
apparent that a device in accordance with the invention, since it can be
personally worn by the patient, enables treatnments to be constant in tine,
of fering inproved results as conpared with a series of indiyja WO
o7/ 28843 | WOUIESdS " oeT) Epob) oRE YRSzt
application sessions, at a lower total cost. In addition, since cellulitis
is a pathology that is likely to recur eashly in time, the device of the

i nvention can be reutilized on the occasion of subsequent therapeutic 5

appl i cation cyclgs WGl tRe QALIEWadhddt PEcP28ak tReCISAMM Since all
| hconveni ences and commtnents connected with a treatnent 1n a specialized
centre are elimygalh@hcture using machines of known type is facilitated.
- However, a material having behavioural features similar to
those of a fabric, even with a different structure can be
5 also used.
A garment having the disclosed structure allows a good
wearableness and does not hinder the normal sweating, and
thus can be used for a long time.
A non-woven fabric or a like film having features of
10  electrical conductivity can be utilised for the purpose,
which fabric must be in any case connected to the adjacent
non-conductive portions of the garﬁent following the most
appropriate technologies based on the constituent_
material, and therefore by sewing, gluing, welding and the
15 like.
Obviously the conductive material, typically a metal
material in any case incorporated in the garment wall, is
required to have high features in terms of being
inoxidizable and resisting acid corrosion, also taking
20  into account the eiectrolytic effect of the carried
currents and the environment where treatment is executéd.
The conductive and insulating portions of the sheath can
be externally covered with an insulating coating layver 23,
for example consisting of a fabric of the type kﬁown under
25 the trade name "Lycra" (Registered Trademark), to give the
garment the redquired consistency and elasticity. The
coating layer 23, only partly represented in FPigs. 1 and

2, can be clearly seen in Fig. 3 where, for the sake of



It is to note that the electrically conductive elenents to 10 be utilized
for the conductive portion of the sheath garnent being the object of the

i nvent,ion can be variously selected fromthose known per se. For exanple,
fabrics in which the fibre is twisted with at | east one conductive wire are
known and t h3¥0%28843sed to nmake garments such as 15 wol | enPGRERITRSAT |
shirts, etc. in order to attenuate potential differences taking place
between the different parts of the human body, thereby creating a
substantial equipotentiality. Such an elecBrically conductive fabric can be
used to form 20 _discrete portions of the garnment being part of the device

in accordance wF@Hréﬁgtihpehﬁ?(hﬁeqIiEP"Ps“.Bh%Rﬁxﬁﬂﬂi%ﬂftd€§CPB@%Cat1n?
areas potont | al ChetRepafitsoPpf¥ (R ninD, JHheF dBronerer Bt 3F MBS 5 |,
order to better cgpahativéheabPIOUY he Bhuhas! PbHp. of the present invention
and the advantages it offers over
Generator 12 can be of reduced bulkiness (taking into
5 account the weak currents involved), preferably of a
portable type powered by an . internal battery 25 or an
AC/DC adapter. It can be of a known type in terms of
circuits and adapted to generate electric currents
characterized by waves known as "H waves", to create
10 appropriate electric fields between the conductive
portions of the sheath. Shown in Fig. 4 is a graph
voltage-time of a current wave to be utilized with the
device of the invention.
As can be viewed, the wave is formed of trains of
15  alternating pulses having voltage output adjustable
between *20 + *80 volts, for example *40 volts. The
current.output can be restricted at approximately 40.
milliseconds.
With reference to the figure, experimental tests gave
20 optimal characteristic values for time tl, t2, t3
corresponding to:
t1 = 1 millisecond;

t2 = 0.7-1 milliseconds;

t3 1000 milliseconds.

25 The initial edge of the pulses trains are spaced of t3
time. Bach train consists of four positive/negative
pulses. In thaf'case, each train.will last 15 milliseconds

(with t2 = 1 millisecond).



the known art, a possible enbodi nent applying said principles wll be
descri bed hereinafter, by way of WO 97/ 28843 . . .
PCT/ EP97/ 00527 5 exanple, with the aid of the acconpanying drawi ngs, in

which! - Fig. 5&8@8 el evation front view of the device in “with
t he invéntiony&%é- 'g. 2 is an elevation side view of the d@éﬁ@égﬁﬂﬁﬁlg. 1

seen fromthe right; Fig. 3 is a sectional view taken along line [Il-I1l in
Fig. 2; - Fig. 4 is a graph showing an exanple of a waveform of 10 the
el ectric current that can be utilized by t he devi ce of the invention.

A current with such a configuration has shown its
capability of activating the blood and lymphatic
microcirculations in a very satisfactory manner at the
areas concernéd with cellulitis pathologies, and of
5 increasing the-metabolic activity of the cells, resulting

in a therapeutic action on cellulitis.
Generator 12 comprises a device 24 (e.g. a switch) for
selection of the connections of the generator outputs to
the three electrically conductive poles 13, 14, 15. In

10 this way, different circuit configurations can be obtained
and consequently different operating modes of the sheath.
For example, the generator can be connected betwsen the
two electrically conductive poles of the sheath leggings
(connected in parallel to each other) and the waist pole.

15 As an alternative solution, the generator can be connected
between the leggings poles, and the waist pole can be
disconnected.
At this point it is apparent that thé innovatory device of
the invention enables achievement of the intended

20 purposes.
Obviously, the above description of an embodiment applying
the innovatory principles of the present invention is
given for purposes of illustration only and is not to be
interpreted as a limitation of the scope of the patent

25 rights herein claimed. |
For example, the sheath shape can be different than that

" herein shown and can vary depending 6n the body area

concerned with treatment. In particular, it may comprise



A device 10 for executing enderm c el ectrotherapeutic treatnents is shown
in Figs. 1 and 2. It conprises an elenent briefly identified as a garnent
11, adapted to be 15 worn by a patient, and a current generator 12. In
this enbodi ment, the garnment 11 is shown in a form adapted to cover the

patient.'s abWeR3IMA884g| utei and t hi ghs by el astically w appi REFVERIWPOS2Dr
direct treatnents to these parts of the human body. 20 According to the

i nnovatory principles of the present invention, the garnent or sheath 11
consists of a plurality of discrete portioa® having electrically conductive
and insulating features, respectively. Wth reference to the preferred
enmbodi ment  of tlm;hegvpgytsnaanaQEPtq toheonphotels, CQNQRnﬁhecaBKyeoﬁhﬁuctlve

portions are denoted 15 and sposed at the patient's
wai st (sheath bQQFF'a “FhF %én?éﬂE%F%“Wbﬁg ﬁbg#tgespectively, wher eas
i nsul ating shea&% %%rEERBE,aE€ is to note that the sheath in accordance
with the invention, by generating appropriate electric
5 fields between predetermined descrete portions of the
sheath, enables application of treatments typical of
electrolipolysis for stimulating the blood circulation and
the production of given body substances, without excluding
the possibility of using it for iontophoresis treatments
10  for introduction of drugs and active ingredients through
the skin.
Also solved are the p;oblems of the prior art connected
with the difficulty in conveniently positioning the
electrodes by unskilled persons.
15  An essential advantage of the invention is represented by
the fact that the patient, by merely wearing the garment,
is aﬁtomatically able to position the electrode conductive
areas in a correct manner. For the above reason, every
possibility of a wrong positioning is excluded and the
20 patient is not required to have any ability and specific
preparation, which qualities are on the contrary needed
for positioning of free electrodes onto the human bodv, as
provided by the known art.

The generator can be hung to the bhelt so as to allow an

25 optimal freedom of movement.



WD 97/ 28843 . PCT/ EP97/ 00527 6
general ly denoted by 16, and they separate the individual conductive
portions fromeach other. In the exanple herein described three conductive

pol es or ele§@6§ﬂ§§913, 14 and 1% are shown. For parti cul ar p&ppdriopsssnt s
however, the h can be for retHigi SHEER KUY Beggt nurmber of conductive
portioﬁ§T~HT§EU§ed-aeeeLdLng to Gifferﬁ@puﬁﬁﬁfigur tions. At the conductive
portionj"mw f ctrical corLaeLmnaanjn?Lﬁ ips 17, 18, 19 provided
with a m”'“mﬂi’ B’H steady applicati or sewn. The el ectrodes are 10
connected te gen Y2 by respective aARfigand conductor wires 20, 21
22. The insulating portions 16 can be nade of a comon non-conductive
fabric, such as cotton. The conductive portions 13, 14, 15 on the contrary,

are made to advant age
1. A device for carrying out endermic therapeutic

treatments, comprising a pulse-current generator (12) and
a garment (11) adapted to be worn by a patient, in which
the garment (11) comprises a plurality of electrically

5 conductive discrete portions (13, 14, 15) for contact with
the patient's skin and connected to insulating portions

- (16) intermediate between said conductive portions, the
conductive portions (13, 14, 15) being provided with
respective terminals (17, 18, 19) connected to the

10 generator (12) by conductors (20, 21, 22)}.

2; A device according to claim 1, characterized in that
the electrically conductive portions (13, 14, 15) are made
of a cotton varn fabric consisting of textile fibres and
metal wire.

15 3. A device according to claim 1, characterized in that
the discrete electrically conductive portions consist of a
first conductive portion {13), or sheath belt disposed at
the patient's waist, and second (14) and third (15)
conductive portions or sheath leggings, disposed at the

20 .patient's thighs.

4. A device according to claim 1, characterized in that
the conductive portions (13, 14, 15) and insulating

portions (16) are externally covered with an insulating
coating layer (23) giving the garment (11) the required

25 mechanical features, in particular elasticity.

5. A device according to claim 1, characterized in that

el Has Been Reraced '
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15 of a c ing of textile fibres and netal wire. A yarn

t hat has tmmmmﬂnuﬂﬁl‘ﬁmrregul ts is that known under the trade na?/re "Ki nd
Star" (Regi*stéred ™adendrk). The contact means 17, 18, 19 can extend al ong
the 20 conductive fabric (as shown | i 3 Fig. 1) so as to
ensure -a goodVQYE84Bi c contact withj THIS SHERTUBAS \BEENZDr i c f BETERIFOGSA
electrodes. It is therefore ensuredf al so REPOACED equi qotentiality of the
surface of each el ectrode, thus avortd ' reaks due to seans, 25
breaki ngs or | adders of the conductive fab2ic. The use of a conductive

fabric is surel¥ advant ageous, also due to its structural |ikeness with the
non- conduct i ve thBreerrentygenprators(2danittadpptpd to \gengyasggabectric

SIS currents with H waves, to create electric fields between .

the conductive portions (13, 14, 15) of the sheath.

6. A device according to claim 5, characterized in that
the H wave is formed of trains of alternating pulses
separated by 15 milliseconds and having maximum voltage
values of +80 volts and a duration of 1 millisecond each
pulse, each train having four positive/negative pulses.
7. A device according to claim 3, characterized in that
10 the current generator (12) comprises a device for
selection of the outputs to the electrically conductive
poles (13, 14, 15) so as to connect alternately the

generator between the leggings or between the leggings and

the belt.
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7 obtaining the whole garnent, so that the garnment manufacture using
machi nes of known type is facilitated.  However, a material having
behavi oural features simlar to those of a fabric, even with a different
structure ca al so used. A garnment having the disclosed structure
al 'ows a good mearg%?eness and does not,jyi nder the nornal svEHEFRYOSER
t hus can be used for a long tine. A non-woven fabric or a like film having
features of 10 el ectri cal conduc;%%lty can be utilised for the purpose,
which fabric nust be in any case c ected to the adjacen non- conducti ve
. ¥Ql ogi es based
M ng and

on the constituent natert R
the 15 like. ABviously g
materi al in any dasezEncorpbia

/E

Fig. 1




required to have high features in terns of being inoxidizable and resisting
acid corrosion, also taking 20 into account the electrolytic effect of
the carried currents and the environnent where treatnent is executed. The
conductive and insul ating portions of the sheath can be extg E%;%Eﬁﬁvered
with an-i nsul™PPHEbating | ayer 23, fog,exanple consisting é? ic of

- the type known under 25 ° the trade na "Lycra" (Registered Trademark), to
gi ve the garment the required consistency apd elasticity. The coating |ayer

23, only partly represented in Figs. 1 and pg,¥can be clearly seen in Fig. 3
where, for the sake of WO 97/ 28843
PCT/ EP97/ 00527 8 clarity, it has been sho W t hout the section-indicating
chain line. This coating |layer pronotes psi on of the
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conductive fabric to the human body. Generator 12 can be of reduced -
bul ki ness (taking into 5 account the weak currents involved), preferably of

a por t-abl eaQEWnggz Wfﬁ“&f%@&@ﬁ' ab%ﬁ%ﬁ&iﬂpf ?&ﬁg%.grﬂgpt er. It

can be of I'n ternms of circuits d adapted. to gen te

el ectric currents characterized by waves known as "H waves", to create 10
appropriate electric fields between the conductive portions of the sheath. .
Shown in Fig. 4 is a graph voltage-tinme of a current wave to be utilized
with the device of the invention. As can be viewed, the wave is forned of

trains of 15a PENVGCRIFOR) ARHIICATION TF \ENDEXET @ Ut DEE TROT S Abher Ret ween
20 [err] [err]80 volts, for exanple 40 volts. The current.output can be

restricted atrrEpaMENTIRTS W HOMAN IHOpeconds. Wth reference to the figure,
Sgperinental tests gave 20 opti nal charactefistic val ues fqr time.t1, t2,
| The'preSent invention relates.to a device for application

of electrotherapedtic treétments, in paiticu;ar for
treating pathologies such s cellulitis.
For curing a patignt of these pathologies, several

5 different treatmeﬂts'are now employ;d, which differ from
each other.based.dn the utilized operation principles.
One of these treatments is represented by
electfélipolysis. It consists in creating a localized
elsctric fielqd, genéfaliy by driving needle—shaped

10  electrodes into the skin. Passageiéf-electric current
through fhe cellulitis mass causéé a loca} increase in the
pfoduction'of substances capable of promoting'removal of
fats from the inside of the cells. |
Another treatment consists of.ibntophoresis utilizing thé;

15 migration principle of ions from.within an electric field
of.weainntensity'current.to éauée pénetration of drugs
and active ingredients until the deepest layers of the
skin'through capillaries,_sweat glands and'hair'follicles.
The electric field is applied locally by plate electrodes,.

295 wrapped into a spongy cloth Saturated with an aqueous
solution of the selected dr&ég?Tagtophoresis is generally
employed as an alternative solution to mesotherapy which,
'oh the contrary, consists in executing multiple o

microinjections of specific medicaments into the

25 gellulitis mass. Often associated with-ioﬁtophoresis is-a
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Eorresponding to: t1 =1 mllisecond; t2'=0.7-1 nilliseconds; t3 = 1000

mlliseconds. 25 The initial edge of t he pulses trains are- spaced of t3
tine, Each train consists of four positive/negative pul ses” |Ln that case,
each train will last 15 milliseconds (with t2 = 1 i 1lisecond). WO
97/ 28843 : : PCT/ EP97/ 00527 9 A

current with such a configuration has shown its capability of activating
the bl ood and |ynphatic mcrocircul ati ons2in a very satisfactory manner at
the areas concerned with cellulitis, pathologies, and of 5 increasing the
met abol i ¢ act?ﬁ???mﬁﬂttﬁﬁaﬁﬁlP§°V¥€§E9tﬁﬂallcat1°nl by means of said

_electrodes, of the so-called Koltz waves, which deeply

<

penetrate into the muscles causing the spontaneous
contraction of same and therefore performing a sort of
passive exercise.

A device for carrying out these treatments cah.be of the
kihd disclosed in EP-A;O 128 103, wherein a plurality of
55;11, well—localized electrodes are placed on the surface
of a non-conductive garment, thus applying the current on
the body in substantially punctiform areas.

Another typoloay of treatments against cellulitis is
represéntéd by ultrasonic hydrolipoclasis taking advantage
.of particular needle-shaped probes applied to the skin
surface to utilize the lipolitic effect of ultrasonic
waves.

Further treatments aéainst Cellulitis are known from
FR-A-1 541 .165. They use magnetic fields generated by the

static electricity of the human body, circulating along

electric circuits provided in a garment.
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I'n a therapeutic action.on cellulitis. CGenerator 12 conﬁrises a device 24
(e.g. a switch) for selection of the connéctions: of the generator outputs

el ectrically conductive poles 13, 14, 15.- I'n 10 - this way,

different circuit configurations can be obtained and consequent |y different

operating nodes of the sheath. For exanple, the generator can be connected

between the two electrically conductive poles of the sheath | eggi ngs

(connected i

al'ternative solutlpp

pol es, and t

appl ying the
pur poses of

n parallel to each other) and2@he wai st pole. 15 As an

contraction of same and therefore performing a sort of
passive exercise.

Another typologylof trea "nts-against cellulitis is
represented by ulterdsonic hydrolipoclasis taking advantage
of particular’needle-shaped probes applied to the skin

surfaee€ to utilize the lipolitic effect of ultrasonic

e

It is apparent that during some of the above treatments
{electrolipolysis, mesotherapy, ultrasonic idrolipoclasis)

microtraumas may occur due to penetration of needles into

“the skin, in particular in the case of sensitive skin with

fragile and superficial capillaries.

In addition, in the known art, electrotherapeutic
treatments must be carried out by medical staff, at
qualified centres. )

Since-mény sessiohs spaced in time are necessary in order
to achieve good results, this brings about the
incqpvenience that the patient must eaeh time go to the
session pléce to be submitted to-treatment, which results
in a temporary interruption of-his/her wvorking activity.
On the other hand, application of these treatments on
one's own is of difficult accemplishment,.due to the
understandable difficulties encountered by the patient in

preparing and positioning the electric-field generating

circuit, in particular in the case in which the electrodes
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ﬁnterpreted as a limtation of the scope of the. patent 25 rights herein
clai med. For exanple, the sheath shape.can be different than that herein
shown and can vary depending on the body area concerned with-treatment. In
- particular, it may conprise WD 97/ 28843

- PCT/'EP97/ 00527 10 ot her portions adapted to conpletely cover the patient's
|l egs, thus taking the formof tights. In addition, it is to note that the .
sheath in accordance with the invention, Dy generating appropriate electric

5 fields b r egde } ped descrete portions of the sheath, enables
g# E r ea€n§gtég%mgg'

appl i cation yprcal of electrolipolysis for stinmulating the

bl ood ci rcul aid ofy aflsd heo PROEUCEALE Ofie gL VEDs DPAYs SHPS! §0E&Sa1 ¥ L hout

excl udi ng _
expensive, so that the long-lasting therapy involves a

very high total cost for the patient.

5 It is a géneral objecf-of'the-present invention to obviate-
the above mentioned drawbacks by providing a device
enabling a patient to be submitted to the_applicétion of
endermic electrotherapeutic treatments without the
intervention of medical staff and without any necessity to

10  address to qualified centres. |
It is a further object of the invention to provide a
device enabling elimination of microtraumas and capillary

bréakings due to the needle penetration into the skin.’
In view of the above objects, Hn—aceordance—with—the

15  -present—inventien]{ a device for cgrrying out endermic
(8¢cording to claim 4y

electrotherapeutic treatmentsrhas been devised.

comprises a pulse-current generator and a garm to be
worn by a patient, in-which the garmeﬁt compr;sed of a
plurality of electrically conduc e discréte portions for
20 contact with the patient' in and cénnected to
insulating portions 4ntermediate between said conductive
éortions, the-fonductive portions being provided with

fve terminals connected to the current generator by

25 It is apparent that a device in accordance with the
invention, since it can be personally worn by the patient,
enables treatments to be constant in time, offering

_improved results as compared with a series of individual
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the possibility of using it for iOntophoresis treatnents” 10 for

i ntroduction of drugs and active ingredients through:the sk so sol ved
are the probl Pfas e pj,u(trr,éulfecoﬁhectedrw:f rwnbe i i .y
conveniently pbdsSitioning the el ectrodes by unskill éd persons. 15 An

-essentral——adv&m—age_oi the invention is represented by the fact that the
patienty, __y wearing the garnent, is automatic position .

the el ec ' ¢ @ areas in a correct mahRiS SHEET HAS BEENE reason,
every po " q W\Mong posi tioni ng # S | uded deepe 20 |patient is
not requ Ak y ability and spé‘ 1M ' efr qual i ties
are on the contrary needed for posi tioni ng-of free electrodes onto the
human body, as provided by the known art. The generator can be hung to the

b¢|t so as tQL.alﬂ.Oa\é@i‘chfoPpEEmiﬁﬁesge%ﬂ&e%!@”ﬁﬂ%rapeutic

treatmen;:s, comprising a pulse current generator (12) and
of fabric
a garment (11) adapted to be worn by a patient, in which

the garment (11) comprises a plurality of electrlcally
5 conductive dlscrete}-pg;g:;n-s-l (13, 14, 15) for contact with
the patlent s skln and connected to’ 1nsulat1ngl-pea-1"-’giﬁs-!
(16) :Lntermedlate between said conductlvefp:::feas{ the
areas Umade of wide portions of-fabr:cj

conductive pportiens! (13, 14, 15) being]provided with

respective terminals (17, 18, 19) connected to the

10 generator (12) by conductors (20, 21, 22), <{—>

2. A device according to claim 1, characterized in that
areas
the electrically conductive fportiens{ (13, 14, 15) are made _

of a cotton varn fabric consiéting of textile fibres and
metal wire.

15 3 A device according to c1a1m 1, characterized in that
areas
the dlscrete electrically conductlvel-perﬁeﬂs-iconsmt of a

_ area
first conductive ppertien] (13), or sheath belt disposed at

the patient's waist, and second (14) and third (15)

arear
conductive lpertiens{ or sheath leggings, dlspoqed at the

20 patient's thlghs.
4, A device _acéording to claim 1, characterized in that
the conductlve}p:fr-‘:;;a-s{ (13, 14, 15) and insulating
}-pi;:i;ns-] (16) are externally covered with an 1nsulat1nu
coating laye_r (23) giving the garment (11) the required

25 mechanical features, in particular elasticity.

5. A device according to claim- 1, characterized in that

A
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- CLAI M5 1. A device for carrying out enderm c therapeutic treatnents,
conpr|5|ng#a_puLse_guLJenL—generator (12) and a garnent of fabric (11)

radapt ed to be worn in which the garnent (11) conprises a
pl urallty uﬂi‘ !I ﬂl EI nductlve di screte portions (13, 14, 15) for
contact wit

skin and connected to insulating portlons (16)
i nternmedi ate betmeen sali d conductive portlons t he conductive portions (13
14, 15) being nade of w de portions of fagpric provided with respective
termnals (17, 18, 19) connected to the generator (12) by conductors (20,

21, 22 di b h Kk :
accor di) ngsot ] %Ur# S%Lr I %%fgﬁt%e%fr t*%nﬁt%tﬁeq‘uztélng%?ﬂ%tﬁ I?}dgc\(;tlrﬁ(;’ffct Ive

' d f
Poxt i Te f1 br CHERRT SRl &) atﬁe‘)tf—‘%&w LS RS
char act er Zec{ge“ Adiudtee ¥4 SOMPUCE Yot b Bl POT i ons

consi st, of
) 6. A dev1ce accordlng to claim 5, characterized in that

5 the H wave is formed of trains of alternating pulses
sepafated by.15 milliseconds and having maximum voltage
values of 180 volts and a duration_pf 1 millisecond each
pulse, each train having four positive/negative pulses.
7. A device according to claim 3, characterized in that

10 the current gene;atdr_(lz) comprises a device for
selection of the outputs to the electrically conductive
poles (13, 14,'15) so as to connect alternatelyv the
generator between the leggings or between the leggings and

the belt.
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conduct I%t\z portlon (13), or sheath belt disposed at the patlentog

wai st,. and secC 14) and third (15) conductive discrete porti onsi¥@& ¢
sheat h_ I d| spos\d\at the patient's thighs. 4. A __device
accord| charact erized ifipk A ME : [ i ve portions
(13, 14, 159 a.n |ng portions (16) ] CE fobered with an
I nsul atl ng coati ng Isayer (23) giving the gagment (11) the{rpquired 25 '
mechani cal features, in particular elasti¢ify.08JUL®9I? devlce according
to claim1l, charact eri zed in that 21t he current nerator (12) is
adapted to generate electric currents with Hwaves, to create electric:

fields bet%t he conductive areas (13, %4, _15) of the shedth. 6. A device
accordi ng aimb5, characterized in that the Hwave is fornmed of trains
of alternating pul ses '

1. A - device for carrying out endermic therapeutic treatments,
comprising a pulse-cufrent generator (12) and a garment of fabric (11)
adapted to be worn by a patient, in which the garment (11) comprises
a plurality of electrically conductive discrete portions (13, 14, 15)
for contact with the patient’s -skin "and connected. to 1nsulat1ng
portions (16) intermediate between said conductive portions, the
conductive portions (13, 14, 15) being made of wide‘po;tions of fabric
provided with respective terminals (17, 18, 19) connected to the
generator (12) by conductors (20, 21, 22), so as to distribute the

current onto the skin.

2. A device according to claim 1, characterized in that the
electrically conductive portions (13, 14, 15) are made of a cotton

yarn fabric consisting of textile fibres and metal wire.

3. A device according to claim 1, characterized in that the
electrically conductive ldiscrete portions consist of a first
conductive discrete portion (13)., or .sheath belt disposed at the
pafient’s waist, and second (14) and third (15) conductive discrete

portions or sheath leggings, disposed at the patient’s thighs.

4, A device according to claim .1, characterized in that the
conductive portions (13, 14, 15) and insulating portions (16) are
externally covered with an insulating coating layer (23) giving the
garment (11) the required 25 mechanical features, in particular

elasticity.

5. A device according to claim 1, characterized in that
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separated by 15 mlliseconds and havi ng maxi num vol t age val ues of Vg)e ‘}C’Aéﬁ
and a duration of 1 mllisecond each pulse, each train having fou . o
positive/negative pulses. 7. A device according to claim3, chargcterized '

inthat 10 the current generator (12) conprises a device for CRESy

t he”out puts to t?‘gﬂvectri cal lfrs AREEA GrdpRiTe SrdafiBamcl?:  15) GRIES

NGNS
connect alternat

he gener at or bet Viemptionakfareaw eggi ngs. or bet weel
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