WO 2011/ 080263PCT/ EP2010/ 070788 1 TRAI NIl NG MEDI CAL LOW FREQUENCY
ELECTROWGOSTI MULATI NG GARMENT Fi el d of the Invention The field of

appl i cat iwo 20f1/@8bms3pr esent i nvention i s traini ng/ medi calPci@mre@es7d78s be used
by Sastronauts during space flights of different duration or to be used for
rehabilitation of patients suffering from nuscle deficiency and/or
decreased work capacity. Prior Art leferent constructions of garnents
for astronauts solving the human probl ens of |ightening and adaptati on to
wel ght | eSSRAENINGATERIGAL  dROMEREQBENGY :  FE KRN ¥OSTIMIPATINGD
US4O5184§L&EH%@@%146197' But none of these constructions are conpletely
sati sfactory. npensative garnents to be used in space flights are known
e.g. fromiéd ofitlhd Blvenfiomct i ons of vascul ar system', in the book "Hunan
physi ol ogy", 1996, V. 2, Ch. 20, p.. 498-565. 15But they do not provide
suffici eﬁ%‘llrﬂﬁeéfhpfém&eatmrh@ﬁ thf PresCrHBVERtion dhaidinsmedicalidsrices ke used by
deconpen i . t . LV I i S cofA
ot hod of YAy e SBRT, MRAR euRRRK, Aelith 18 b IREIE BERRHRR fouy 1 s
cur r ent | yatientusefoniniedton makeld dsfiapplyi anditor decredsed@galt capacipy.essure on t he

| ower part.of the body and dosed tractions of |ower extremties by neans of
el ect r osthriAN Afted i npul ses. 20 The di sadvantage of this nethod is the fact

that sti mifRiehPoh§irReEbhOTITEARNA RSOGaHHEI MdINink Nge0RliMaf GREbRNoOf
keeping a tension below than the threshold of pain. Therefore, this

sol ut i on lightpgeet andt adapiatien 4dj waghttdieneny et kmwmatioon theppiidrcat:i fon examplhas
been fou |1 jt.,LS advantageous to provi de separate

el ecﬁon{iﬂ%ﬁéﬁ%@t@ﬁsﬁﬁ{]g@%&%ﬁg%t| es and back nuscles. 25 Summary of
the | nvemut @bnellahaRiddnQRjcabAs 4t cbRplepgsARFactdlyention is to devel op a

trai ni ng/ medi cal device desi gned to effectively electronyo stinulate
muscl es &fonzpeRtataA LBENtsTI 8¢ gispédn ipsce dHgliedupyknopa gdvifean Hav Videl he

o oL AL, B4l NS BRALag L 3o 0% B e e,
498-565.

15  But they do not provide sufficiently quick adaptation to and prolonged protection from
decompensations on the astronauts body deriving from weightlessness.

A method of prophylaxis of weightlessness negative influence on human body is currently
in use which includes application of negative pressure on the lower part of the body and
dosed tractions of lower extremities by means of electrostimulated impulses.

20  The disadvantage of this method is the fact that stimulation is performed as a procedure
with the only condition of keeping a tension below than the threshold of pain. Therefore,
this solution suggests to fine-adjust the myostimulation application.

It has been found by the Applicant that it is advantageous to provide separate
electromyostimulation of lower extremities and back muscles.

25  Summary of the Invention
The main object of the present invention is to develop a training/medical device designed
to effectively electromyostimulate muscles of a human body.

This object is reached by the device having the technical features set out in the appended
claims.

30 A first idea behind the present invention is to realize the device in the form of a garment to

be worn by a person.



be worn by a person. WD 2011/ 080263PCT/ EP2010/ 070788 2 A second idea behi nd
the present invention is to use |owfrequencies, typically in the range
from1l HwO@oAB0dE. A third idea behind the present PoOTAPR2010070788t O
provi de separate stinulations of muscles, in particular of back and | ower
extremties nuscles and/or right and IPZLt nmuscl es and/or a 5single nuscle
or group of nuscles. A fourth idea behind the present invention is to use
two el ectronyostinulators, i.e. electrical nyostinulation signals

gener at i Mysagend ides belnng thet presegemvpriinnd t wee lpwelseayengien érpi¢adly i shettgngs ovi de
a garnment; W i nt system of fixation of the or each generating

devi ces tf%) %2—1268&390 “the person. 10A sixth idea behind the present

i nvent i om\ tisrdtidePbehimdithe preatfitimdméntivhtiftd proegle akpahte stimuldione onihacdls, fror
applying the electrical nyostinmulation signals to the body of the person.
Advant ag@dtiistiar ofjhack gad doyvefemdreaties myrdeiertdier fightaandelsfteBustee i Hat t o

t he p5es%ﬂ1%}]é.ﬁﬁﬂé&PﬁWBﬁﬁﬁsél&?as and technical features are not to be
0

excl uded. e person wears the garnent according to the present
i nvent i oA vblilth hiéeas tiljied tth¢ @prdsentelimehtiamioss i usal tato electroreadstientgprseaeh
treatnent consjsts jn the ¢ cllic aglﬁ).licat.i on to the body of the person of a

el ect r omfBESHIRUMYPT BRI signaly gneRting dEYees- anpunt of time: the signal's may

vary durigghh8ed b@RATBR prédedl if¥AMR R todhrofiié atoathanalth Mibdralb§s@RPbf €d to
the lower right Ilinmb nuscles and then to the lower left |inb nuscles); one

or nore tixeaomehths oneach@eoemtinudévigeséo the twdgiohflepehsonr or day or week or

nont ;i eneral .the treatnent.s far 20 erspn will decided b oct or.
1 e 0 et FRE I8 PR b BTt iBecrSha TR BEVFR 1 Shmenb R AR g sBePRR!
under st 0@gnta&g jeéﬂgpgmg {he lefetric@CRostmhul i@ digR%s @NEe BslwadTitROpSsdd. om t he
follow ng detaile escription to be considered together with the appended

dr awi ngs,Advaetiageaysly2 Hi gese1 idegs arepjroplRmantgdriam gevieh aecdaR nienthe giresehe
present . i.0 Fi i I i i the possibility of
connect i ﬁ%%g‘ﬁ&lleﬂdg}% rrl%%ﬁgé? #er%r}ﬁ‘?g%ioffgﬂélfegfl %g{ogﬁog%%#dbf Fig.1 with a

per sonal Themewoarwh@ndarsithe gdrnsdn®wBcording ao fthe piesatit @iweplioh twillrrgabijeaneh a
back view (right image), schematically possible electrical connections to a
body .19 30 FHEUPEYPHIRIHA I YedBHMERiS ppAch dreaghent $oBEsE o dheaeycdig 2PRUGALPR P JRg y

especi al lyggbee {b‘fﬁi Bersdn bED & uORyYstRudtiSPehhlk Gok §\ERaihanRNRRF HURO S

enbodi nent of present 1 nvention.
signals may vary during the treatment (for example, at first signals will be applied to the

lower right limb muscles and then to the lower left limb muscles); one or more treatments
may occur during e.g. a single hour or day or week or month; in general the treatments for
20  aperson will decided by a doctor.
Brief description of the Drawings
The present invention can be better understood together with its technical features and
advantages from the following detailed description to be considered together with the
appended drawings, wherein:
25  Fig. 1 is a block diagram of an embodiment of the present invention,
Fig. 2 is a block diagram showing the possibility of connecting an electromyostimulator of
the embodiment of Fig.1 with a personal computer, and
Fig. 3 shows, in a front view (left image) and a back view (right image), schematically
possible electrical connections to a body.
30  The following description is not to be considered restrictively especially because it refers

only to a specific (even if advantageous) embodiment of the present invention.



WD 2011/ 080263PCT/ EP2010/ 070788 3 Detail ed Description of the Invention The
traini ng/ medi cal | owfrequency el ectronyostinul ating device, in the form of
a gar nentwoaeotiasaicdg to the present invention, conprisefCalEPh@am®7@se but
preferably two el ectrical myostinmulation signals generating devices - in
the follow ng, each of themw Il 5 be referred to also as

"el ectronyostinulator” or "EMS-LF"; el éct romyostimulators can work in
parallel, i.e. sinultaneously, and they are placed into holding el ements of
a fixati dietaijesk Rescoiptionof fae lventiew t hat they can be | ocated on the right
and on t | eft. of 4. yRlL cal eqQush v, e t he
ri ght an Sngg%lnn%(rﬁgdl{g%ﬁ&)%gg%g% 3% o%cgg%tn% %ﬁﬁgg lgflgé’ :c?%?%i ﬁ}e{c{hf\éyfog%n ﬁgc ed to
cabl es ofgatrhentgadcortihg tihake pagentt @vdfdiodl ecinpesssatolead bee Gat Pestérably twwat

el ectromyostinul ati on signals can start fromthe el ectronyostimlators go

t hrough tkstricgbmyestipgadeisigealy genesating deyires —ghdbetplowinhgasthotdgmawt! wi t h
SOMe_BUS G&scfieq Gb ARSaOkcI R BimBRREF 3F M. LI ARCASHIBUNALLRR Shonal s
are synchroni zed; typi calei y, thHe two el ectronyostinulators are connected

f or such vaykdhrpmaldt i.ensiafuitencoswiyt ahd ahey tisepplatd yntothvédinmialements of a

el ectromyosti mul ator .i.s placed on the 15 right of the.hody; there.is.the
© oo by RS tion st 1k R REE o Rt Ay e te PR IR s gt LAt | o
signal ; agdiahi Bl (ypRAGy advanhagRestlky, dlkebs the dde ARSshdidn the Rir):;

t he

transferring and’storing fromone or any or both of
el ect r omgtsstromybsiinawlstointare alire@ly Rensasteall tCanaples eef] theaghent i thitodeadt fon

t hroygh e serial co ni cation interface, such as a RS-232.interface;
the_ i1 ofledieeB"Bh Bt FPRLY of by Risp Py o By Bt ceic et sgM dhe
exanpl e tehetramiybaimaubtody gb gopat HRNEabRs,andnE tbthé eRlctrydest flecedosit @id ira May
correspond e.g. to values of paranmeters (for exanple the anplitude) of the
el ect r omFeBEFiitaspBn MyisglanPs LioEPH ot MEstler genefted elserampostigptatinm fignalhe
date and _t] . t f S ) h il,s of a
reatod i aycirolfE, BERLS: o REon SR iRl S SRR PR Sl
advant agsguirghipatiovi adied switt o2 5ty pichilby) el ki rpeled fonsynstic@l dt srampsaepd by the
batteries that nmay be placed inside the electronyostinmulators; in this way,
a

y :
the treat®htoinBly BeXalficeds St ROMIBNGY pBP ARUUAnY SRSafy Pmiudﬁ\daﬁ théonal I'y
and fur t RekuBABRIRAGES Lk aRudi R el B8 SREEARIY feh! RYinEFdsiftin bR oi ng
these batteries. As It 1s provided that the ma |rm|¥1
t r eat nenttraasfeiringt andpeoiigd frdor ad ananysol6bdtbifshe eleetr@ygainmeatbrsi intcaa PC
structurally designed accordingly; for example, the el ectronyostinul ators
2wt oh of Perkorad Ry ST e Tesiagen ShGhEb e 210! CoREDRATEr MUETSE | ne
el ect r omyeat AU RILDISInREB S RS Blfo®tibA th B8 trah@brr&d BAYLS CRbtedDyahe ubdie
storage capacity of WD 2011/080263PCT/ EP2010/ 070788 4 data inside the
el ectbomforseiamplathsrastiogaus o senpafient or. eorasypically, sheodectomponasaedrorspond
correspondi to 6 urs_(.ar re) of treatnent{actiyity-period. .
(ther oat ter 18 yafoet gloptidiot S (TS ke chERBITEYeT 5 heeleclBimainnaien ee
storage capagidfya wedtheRCofy peisah| sdi@rtofthé URRrang i@ Qe reateBAC ofj arp¥Ridh,
according to the present invention allows to perform separate stinulation
of back mDdler isthaperspraldetadx ot eiPAIPERMISCl es, of right nuscles and |eft
nuscl es; 1advanhageonsh¥ing oAl BREDNPIAMAASH il Ol aRRRLALE. SLiMALAn of
singl e muscl s or groups “of nusclfes; in this way, the“treatnment nmay be
cust @fi zadtohombhe pweds safrcanfrordi Ryppdy peatenins thhe rgay Nentplaedoimdideg theo t he

present invention is advantageously provided wth a 10 npi stenjng device
for moi sCESIAGYPHENEREES i Mo Sty nilicdtGaHReE Bt Poausied joft {hpRy RGeS a{lqﬁét

el ectric aﬁ? "t‘ﬁq‘i’e‘?tAQ&Ei%ﬁ@reéd?lefu%&Cédv‘aﬂﬁée&@grétaﬁffm@ﬁ’@%nti GhaPdeVaY SroVRIcY 800d

even if a long tinme passes between two consecutive treatnments and/or if the
per son urmbagingrtbedermatieriéss not within a treatnent environment (such as a
clinic) bAyst itrri%yprgsidieg tl?ar‘gythg ln%:xe'l‘m?lgl regltgl%ﬁgac%rvitgfperalgd chufrzitlco%' is 6 hours, the
30  garment is a structurally designed accordingly; for example, the electromyostimulators
switch-off automatically after 6 hours of operation, the batteries of the

electromyostimulators are chosen so to last for 6 hours (or more), the storage capacity of



15A very inportant aspect of the present invention is that the

el ectronmyosti nul ati on systemtakes the formof a garnent so that it can be
carried byotha/gsetsdent; the treatnments may be repeated ecErEroubdrdes of a
clinic and at any time of the day or night according to the best treatnent
strategy avoiding any other limtation;, to this regard, the fixation system
to the body, electrodes in the form of issue the |l ong-duration batteries,
t he noi stening device for 20el ectrodes ay a very inportant role. Another

i npor t antdaigs pBide the ?l@etr@ﬁé@%lmul@tﬁvem £ enssOt fie bet ablei fog store tipk@rmation

treat nent BIEI‘CSIp%h %%u?sq(ép H%}%é) of & ea&nen# a!:tgxqgrr }g q‘olag(t}}e t§1t aﬂqllf%&m?gtl&y

means of S |n circe and/or of ext ors riggered
by the usety oy trﬁhsﬁ@fﬂdl toat PORo ahattthe fitvd stohiga@apachs will besavallgldle fort fuether
treatnment, i.e. the generation of the signals during the treatnment period,

i s under S®%3%& ful | control of the stimulator. In the fol | ow ng a detail ed
descrkpti r
ol Ul g T QT e e Ul PR Iy PR IEE (PR T W EIRONER Sion.of
r ef er encéaukt Imusbtksspmizllbmaldxyrennm@ tnousEliegy. of nghtgnﬁn,sclEs ond. lefhenimctsk
di agram of, Fi two el ectrical osti.mul atio nal s generating 30
Gevicos, B Eegudigt BEbie TogHed it sgEp AR At ARG g PaDot QP ERS. LF
as in Fi %f%msaﬁeﬁ ideMt ¢ay, thVBedifedt @ b%‘td{ﬁfzgd af@eﬂé&fé%@ ahmlﬁgﬂa%ﬂsbﬁg
el ements HE of a fixation system FI X of the garnment so that” they can be
I ocat ed dﬂnet gée‘menghtccadmz%ow thee presént inpentdou iy @@%MSIEHQOY@B@MRB& 5 of

r see Fi The dev ENMG-LE-2 are
ai reddly BunRuBE GBORs o RETer it ke e b o n R At PR b ot s o
the gar W%[Hctrlce&cﬁﬁztdt beeeea tRe PlebiYddds intl th@Bbd isf AivalhQedyl @ydadverlieelions
current between them across the body, specifically the nuscles, of the
person. [tiepagse, eev@wwowm%u@‘re @RS ded/of lélﬁ@ RSS! yndsirEmgnt is §OEP- 11
are provi t scl er
part o 1affn o SRR R Y84 Lie] BRA € Lf SHmiSes SR of B
| ower parah offficel. eft Ieg, eI ectrodes EP-03 serve to stinulate front nuscles
of upger part of right leg, electrodes EP-04 serve to stinulate front
muscl V?rdvbg}POBél?ttasB?Ct Pif Gt PIFEGt eBEN BBt thpelystramyouinyatian sysieat e
rear MUSGes ol AR fBkknCls BNt BOCLELONY ADMAR: Bl BELARSERO0
serve to 10 stinulate Tear nuscles of |ower part right leg (right calf),
el ect r odespefed®¥es entsgletad asdlinnubrat & angamarnStheelay @f nighpeccopding tothel ekt | eg

left thi el ect rodes  EP- 08 e to stinmulate re scl es of | ower
Cart of EmerE SR BV RaiiEpny ot liion el By e Enie e D P S t B
muscl es Q)Bdir Rediio8EY in TROHASSF tRRIBe l@ﬂge@ﬁlﬁﬁ&?ﬁatﬁﬁeé%éﬁbié%nl@ &idybat e

the muscles of the |eft shoulder bl ade,” el ectrodes EP-11 serve to stinulate
t he ﬂﬂscle@gtreﬂesllm}hawmHlnnOlttmr@lﬁanpl e of these figures, device EMS-LF-1
ENE LE- 2 Alrradn by Sy Aaeb SERe eik O misrion b iep i ep s vepnidy” UinogE °°
EP- 06, asewetdmaR, Ehoﬁgg@ﬁdtﬁy&hb&ﬁ&uﬁ%ﬂ% migbhs1 6 itERtdrhal &k@itdy shOBSof he
possi bili té of connect | ng any of the devices EMS-LF-1 and EMS-LF-2 of Fig.1
to a per ssieanal dstepioreror preged by 4he pes ey combinaion af theetvereihings, Asabéi ed
general | ENVE: t nsf er. .t hese
data ar e)ése?%r%%trl n §hgll_'5(8ﬁ r%léﬁ%rfpt;&g?p%%wggl gR Ek?gﬁlgli—'& tr%ﬁfel(rgﬁﬁe%%gf %rlﬁltd ﬁ%se
dat a2ar e tisd futlednirol & thiasttnbDhok Of corrputer In this exanple, the
transferred is arrledpcfut t hrough seri al ni catj on_neans, i.e

RS- 232 cdbl e drtoupisr apratailed fiFcepidL o8 4 ﬁP % CSABRES- P 2a 8erment @Bijrplttﬁ er
PC. The tcbﬂi‘f)ofclé?lrts,Slh@lﬁgifngglo‘iwhﬁ'ecﬁ%yl-%le'c§0151195stfﬁ?lﬂ§to}shépE‘R@@L‘F‘s,n}ét provided;

reference will be specifically made to Fig.1, Fig.2, Fig.3.

The block diagram of Fig.l shows two electrical myostimulation signals generating
30  devices EMS-LF-1 and EMS-LF-2 of the garment; any of them is labeled EMS-LF as in

Fig.2. The devices EMS-LF-1 and EMS-LF-2 are placed into holding elements HE of a

fixation system FIX of the garment so that they can be located on the right and on the left



25Dur ati on of EMS-LF maxi mal continuous operation (i.e. proving stinmulation
signals) is not less 6 hours. EMS-LF neets the requirenents of the

(Russi an)wétats@isandard P 50267.0 - 92 (1 EC 601- 1), amrdTaP2qiRO3E8EN)
State Standard P 50267.10 - 93 (I EC 601-2-10) for electro-safety and

bel ongs to: 30- products/parts with internal power source of Il class as
far as protection fromelectrical shock regards; - products/parts of BF
type as far as protection | evel regards. WD 2011/080263PCT/ EP2010/ 070788 6
Maxi mum valthe $oey of mepavent BEI (sef hihd) odde adsdicandMLit hangNEMPH-FeP esimt s

a0 o GliRkdy ChIRIRLANbA LPHETREAIN Il QADR, A0 AP ShlRD 410

X 300 over al |nen5|on arne case

t han 400 elec&Bd)esXarB@rmed imasarsofor &HbeﬂENBnydetnﬂc tingert dBevdeni thdslﬁw‘crcgartlﬁm nt )
3,8 0,1 g 5- mass of the garnment with _electrodes in the c

kg. El ectoriiypssifiglf Yathpdﬁu%legn%ﬂ the parrant tip Sigh ARENPIEP 06 e]ﬁF%ﬁg‘éﬁ‘d lal?‘?l%%e
gar megt ;ﬁ%n& @@ & ﬁ)cﬁﬁqqea?e @!ral 2 gfécﬂ'gclfljeellf,:? @?%&%tm%hﬁla& ?roﬂpﬁfﬁlsﬁés of

groups of rmnuscl es ere | a ca in the garnent connects the
two EMS- mlﬁpen/partmfédchgoelhﬁrodamﬂPQOetwas seyobie fmmtzramscms ob fovowpbit o€ teft

oper ati on of . bot - wi t chi ng- on EMS- LFs . | ced into
Tty dreoisprades BRI Een S ld Sl et nEr O o Brer BT OLAant By sgats

di rectly proegt et dienlaB RSt Qlﬁlsélégeofgacvepﬁart 6t ﬁ?{t 1ége%1éc£r9de%lgqnc)5 @éi%@ tPf the
garnent) in strict accordance wi th markings on gar ment / EMS- L

connect o rsgmuEéﬁ: reaENBSLIes I@é@pswparhaﬁmglhtsle@f(nglhtetbtghdnqlocstqdm E&t@@wr\m th t he
fS?: lnﬁwa? Bﬂlu I:ceg‘(r:e%gﬁﬁlzstcies of Towe paIS’El tolf ?’ﬂghm eg (rlgh ffj e’lecjfrodesrrﬁiS d7 gellj'\l;ea%oi on of

stimulate rear muscles of upper part of left leg (left thigh), electrodes EP-08 serve to
stimulate rear muscles of lower part of left leg (left calf), electrodes EP-09 serve to
stimulate the muscles of the right shoulder blade, electrodes EP-10 serve to stimulate the
muscles of the left shoulder blade, electrodes EP-11 serve to stimulate the muscles of loin.

15  In the example of these figures, device EMS-LF-1 drives electrodes on one lower limb EP-
01, EP-02, EP-07, EP-08 and device EMS-LF-2 drives electrodes on the other lower limb
EP-03, EP-04, EP-05, EP-06, as well as those on the back EP-09, EP-10, EP-11.
Fig.2 shows the possibility of connecting any of the devices EMS-LF-1 and EMS-LF-2 of
Fig.1 to a personal computer PC for transferring data from the device, labeled generally as

20 EMS-LF, to the personal computer PC; before transfer these data are stored in a FLASH
memory of device EMS-LF; after transfer these data are stored in a Hard-Disk of computer
PC. In this example, the transferred is carried out through serial communication means,
i.e. a RS-232 cable and appropriate interfaces in device EMS-LF and in computer PC.
The time for starting the EMS-LF is not more than one minute.

25  Duration of EMS-LF maximal continuous operation (i.e. proving stimulation signals) is not
less 6 hours.
EMS-LF meets the requirements of the (Russian) State Standard P 50267.0 - 92 (IEC 601-
1), and of (Russian) State Standard P 50267.10 - 93 (IEC 601-2-10) for electro-safety and
belongs to:

30 - products/parts with internal power source of II class as far as protection from electrical

shock regards;

- products/parts of BF type as far as protection level regards.



stimulation : 10,1 sec (duration of pulses bursts); pause : 20,1 sec
(duration of the tine interval between pul ses bursts);- type of signal:

bi pol ar swommetwasezésect angul ar pul se; duration of pul se®CI/EP@10H7078 20-
frequency of pulses : 251 hertz; frequency of current during a burst

1-10 KHz; anplitude of the el ectrorryos6t| mul ation signal at |oad resistance
of 500 ohm: not nore than 45 V; error of the setting of anplitude of

el ectromyostimnmul ation signal : not nmore than 10 25% (w thout taking into
account tMexisupoyales of the aguilldimensiesmnddndss af theneMsilghelementsareul at or s of

other gar nen&éers(lﬁ!hhl%glgﬁg}lh f}h(% 83.8%2{"1&11?!.“%')& Ptn(ﬂ ite ﬂtajlf4qb§<n§00x70m
characteristics or nore wdely adj ustable arac eristics: for exanpie,
possi bl e andowagiMbditgeiohisoftat gaseat m‘tﬂhecsstei Mot Aoieotha@A@) f;BQm;@SEnmec to 2

sec, possible and advantageous val ues of the pause are fromO,5 sec to 5
sec, possi bt Bagrfd M bl bihs cosn adovt gy i 68 o158l se are from 300, 2

nm toz2,0 ns Qf, quency of pul ses are
from %0 Hz t%qaiégﬁ“ﬂ%@léﬁm%ﬂﬂ\g %g%%%g%i‘cﬁrl \é%éze‘éif 901;%% 7 The possibility of

adj usti ngil¢dm©nampﬂ1muladen csigrmlsecd)m@ rrbrmgh rthd: atblen Macgdaihsthsegmmabiekoy tlicor

each chanér;qc ' Cpﬁr ided,i.n the I\g r| ng adj ti ng one channel , ot her
channel s tr8iiee°‘ 35thpB e fRIFoRacH W eg\}hs‘i EhYRBYRS O MUPHES-EMS- LE provi des

the stor agereof alsBfataBRLih ke %aneﬁtn@hi@h Q@hﬁ&m&h@%@ﬁm 264 Wiht 4P 8ihePShd SThe
EMS- LF has onboard graphical |iquid-crystal display (LCD) with a resol ution

of 128 x_pwlqhswn@rommtmnmﬁcpmhmdgpblaye@l obbpth rM3-CHs etiert sawitvi;ling- on.
el cot Pornfate s PR ERRRN O DRGSR S T PRGRbtGRddper {5
val ue) angt &irddiy! cdhh&fediter @bledmf (R garfieht (tﬁa&%ad bleledtrolios aﬁﬂiecg’anaaﬁmn start
time and end tine of the treatnent.
strict accordance with markings on the garment/EMS-LF connectors. Each EMS-LF has
six channels of electromyostimulation with the following characteristics:
- operation mode : cyclic;
15 - maxim duration of stimulation : 6 hours;
- stimulation : 10,1 sec (duration of pulses bursts);
- pause : 2+0,1 sec (duration of the time interval between pulses bursts);- type of
signal: bipolar symmetric rectangular pulse;
- duration of pulses : 10,05 ms;
20 - frequency of pulses : 25+1 hertz;
- frequency of current during a burst : 1-10 KHz;
- amplitude of the electromyostimulation signal at load resistance of 500 ohm : not
more than 45V ;
- error of the setting of amplitude of electromyostimulation signal : not more than + 10
25 % (without taking into account the error of the equipment controlling the signal).
Stimulators of other garments (alternative to this one) might have different characteristics
or more widely adjustable characteristics; for example, possible and advantageous values
of the stimulation are from 0,5 sec to 2 sec, possible and advantageous values of the pause
are from 0,5 sec to 5 sec, possible and advantageous values of duration of pulse are from
30 0,2 ms to 2,0 ms, possible and advantageous values of frequency of pulses are from 10 Hz

to 50 Hz.



Al'l captions on the display are nade in two | anguages, nanely Russian
(manuf acturer | anguage) and English (user |anguage). Power supply of the
EMS- LF i swbromvmmeaut ononous power source : storage bat remyEpre@Bp7d§d8svH, with
nom nal voltage of 10,8 V and capacity of 1,7 Ah. 15Construction of the
EMS- LF excl udes the possibility of get tf' ng inside any aperture and al so of
accidental touch to internal elenents. ‘Overall sizes of the EMS-LF are not
nore than 212x111x45 mm Mass of the EMS-LF with SBis 1,25 0,1 kg. EM5-LF
consi st s 1o pessibilisgoladiesiing theamgbitude of elestipmypstimulations sipnaly separasgly fo-

o1 nBLEHLERE j FANGBLL . EARSYSE L LI Sl B T a0t 0
carryi ng eRbtrofmgostahulaioredre yivittieel-&INS- LF oper ati on, sel ection of the
Sl ef:_t r orné%gtémn{ﬁ_i%t ironitdchannel nurfrber , ;t.ncr easrileng_ olr1 decr e%s/i ntgviof t he
npl i t udehsf arerideoihy srigant AtfeBRatangREPne Ghaurs 4ispint/astiviy-neficdnded
L e AR R B Tyl B AN 5o 20 of
el ectr omo%ﬁpimlb;dhfwmmﬁgdiaplaﬁdmﬁ&eLm\mntﬁﬁarrpl ifier; formng of the
I nformati on }n or?r?ati%insg‘tl)oqxegleogn—tggﬁlgl_%gétment of the EMS-LF: amplitude of the
electromyostimulation signal (with graphic and digital indication of its value) and
stimulation duration (hr, min, sec);
10 - information about start time and end time of the treatment.
All captions on the display are made in two languages, namely Russian (manufacturer
language) and English (user language).
Power supply of the EMS-LF is from an autonomous power source : storage battery (SB)
NiMH, with nominal voltage of 10,8 V and capacity of 1,7 Ah.
15  Construction of the EMS-LF excludes the possibility of getting inside any aperture and
also of accidental touch to internal elements.
Overall sizes of the EMS-LF are not more than 212x111x45 mm.
Mass of the EMS-LF with SB is 1,25 + 0,1 kg.
EMS-LF consists of printed circuit boards (i.e. sub-units or sub-systems):
20 - switching device;
- controller;
- power amplifier;
- commutator.
The switching device is intended for the forming of input signals to the controller carrying
25  information about the EMS-LF operation, selection of the electromyostimulation channel
number, increasing or decreasing of the amplitude of the electromyostimulation signal.
The controller is intended for the control of the operation of all EMS-LFs and provides:
- forming of electromyostimulation signals;
- adjusting of the amplitude of the electromyostimulation signals in the power
30 amplifier;

- forming of the information to be displayed on the LCD;



WO 2011/ 080263PCT/ EP2010/ 070788 8 recording and storage into a FLASH
menory of the following information: date and tine of start and end of

el ect rompetzonuisetesBon, val ue of the initially sel ected aoplEPeude7alst he
el ectromyostinul ati on signal for every channel, tinme of change of the
anplitude of the el ectromyo stinulatiog signal at any channel and its new
val ue; 5- transfer of information stored in the FLASH nenory to a PC by a

standard RS-232 interface; control of commutator operation. The power
amplifier is r@ﬁ%@m@ pn@atomgeﬂw@ acldpp Pl maspory i thesfollewargdiagormafiontdatd aidr ng

of elect rog}f o[fm tQIIt 3%81 d%hcgnoq"l Elec@%yéstt R)f t\g € o?n{B% ﬁﬁ’{ﬂﬁlpa&qect

provi di ng galvanlc ecoupling o erec romyos i on channel

circuits. ThﬁmeWemfﬂmﬁMﬁUdﬁwﬁﬁmﬁhﬁbﬁs@ﬁdﬁ%@eﬂﬂﬁﬁﬂﬁhﬁlﬁﬁm(ﬁmgﬂ%eofﬂw
anplification with two isolation transforners. The EMS-LF includes a
char ger (oa)amphf%iﬁ&é&wreé?ctww@wéa% sighalaganpehaningl asgdts npyefuey ol t age at

the Ol comes hae APnEBIORLGRONG RS PHASE kDA ouPhE 86e, Ohndia s 35 OH [ o

"intelligent s not requlre hunman contro argi ng: charging
st ops aut omattedalety so protection from overcharge of the SBs is guaranteed.
During operation of. the CH a LED indication of all its functions is

provi ded. ThECTFiohCAIIIHRIPTARSTA9R, f r equency el ectronyosti mul ation gar nent

coul d be ﬁ@cpotwe@ %Lﬂhsﬁep O¥biiedled BP Rt &HnddedeNd &eirk@idedTbs RS of he
el ectromyosti nul ati on el ectrodes. 20 The EMS-LF contains different

t r eat nentelagrogyastendlhéon signalbe adjebtant etl their rhwligsler andf provedingnsif egal vraic
astr aut or atlent or the.do |l ow ng prograns are

prOV| ed |ﬁn?h %&%ﬁeecr%ﬂ%ﬁﬁ%ﬂﬁﬁ@“é@?ngzFug% of |ower right |inbs,
progr am Zrhe Siowd lagipli€ier @dnstsener twetianhélR¥ss sidhal am;ﬂﬂfcm@w1thq%t1mmraneous
stinmulation of lower right and left linbs, program4: stinulation of back.

For progr@psfermeryo EMS-LF are used. As it is clear nore conpl ex prograns
may be proViERe 19 inPLaY AAIEE: R HF i G 8 FoVim Bk RSB At two SBs.

Power voltage at the CH comes from an external power source with a voltage of 28 V.

15 CH is “intelligent” and does not require human control during charging: charging stops
automatically so protection from overcharge of the SBs is guaranteed. During operation of
the CH, a LED indication of all its functions is provided.

The training-medical low-frequency electromyostimulation garment could be additionally
provided a moistening device for moistening of the electromyostimulation electrodes.

20  The EMS-LF contains different treatment programs than can be selected by the user (for
example the astronaut or the patient or the doctor); the following programs are provided in
this example:

- program 1 : stimulation of lower right limbs,
- program 2 : stimulation of lower left limbs,
25 - program 3 : contemporaneous stimulation of lower right and left limbs,
- program 4 : stimulation of back.
For program 3, two EMS-LF are used.
As it is clear more complex programs may be provided or programmed by a doctor or a
technician.

30  Data transfer mode

The following information is recorded in the FLASH memory of the EMS-LF during

electromyostimulation:



30 Data transfer node The following information is recorded in the FLASH
menory of the EMS-LF during electromyo stinulation: WO

2011/ 08028BRCTI/EPHA10/ 070788 9 date of el ectronyosti nulparierrgi0/0veEBtie of
the initially selected anplitude of the el ectromyostinulation signal for
every channel; time of start and end be the el ectronyostinulation; 5- tinme
of change of the anplitude of the el ectronyostinulation signal at any
channel and its new value. The EMS-F provides the storage of this

i nf or mat i on -@dawef 6losBomgottinadatiamt / acti vi typeriod).  To transfer
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i nstructi onghamet;ai ned in an appropriate guide. The STIMJL-01 software is
started accordi ngf to the instructions of the guide, both the EM5-LFs are to
be connect ed s YHErEMd epdifthe etipryongmedtioke i nstructions of the guide.

At this time,;hnEernBbL gp Rt fuddof Mg ﬁ@ﬁl%/ﬁ?c i@ sikhf ENR kRadnsl
transferred tlo t{)*ue 15EPC andﬂsltgolrledofl nt(ge%cts ar(qa%dllxé(gI ?lgr faurly{%era lﬂlse;

t hereafter, anth@s ReWSHuegenory of the EMS-LF is cleaned. The EMS-LF is

i nt ended _f or e form,ng of electr rostinul ation signals and al so. for
ocordr gl EMYE RE D0 oL BRSSO ShioRan i e, IS (NS BY AT B of
t he i nf oryjggbdon about performed el ectronyo stinulation treatnments. 20 The

use of EMS-LF for its intended purpose: EMS-LF has the follow ng nodes of
use: el dox rorjry isfdrmatien iiwa arBde the ENHY-GF ol I8Bswisehed on and a software

10 (STIMUL-01) should be installed in the PC according to its installing instructions
contained in an appropriate guide.
The STIMUL-01 software is started according to the instructions of the guide, both the
EMS-LFs are to be connected to the PC in turn according to the instructions of the guide.
At this time, information stored in the FLASH memory of the EMS-LF is transferred to the
15 PC and stored into its hard disk for further use; thereafter, the FLASH memory of the
EMS-LF is cleaned.
The EMS-LF is intended for the forming of electromyostimulation signals and also for
recording of information, storage into FLASH memory and transfer to PC of the
information about performed electromyostimulation treatments.
20  The use of EMS-LF for its intended purpose:
EMS-LF has the following modes of use:
- electromyostimulation mode;
- charging of SB mode;
- mode of information read-out from EMS-LF to PC through the interface RS-232;

25 - training mode (charge-discharge) of SB..



node of information read-out fromEVMS-LF to PC through the interface

RS- 232; 25- training node (charge-discharge) of SB.. WO
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el ectromyostinul ating device realized in the formof a garnent to be worn
by a person conprising at |east one el z(f}t rical nyostinulation signals
generating device adapted to generate ectrical nyostinulation signals at
| ow pul se frel\(/liuency, 5 wherein the or each device is placed in the garnent
during nédsdIM8se by the person. 2. Garment according to claim i1,
conpri sing - i on. Si - erat i ei ng
both pi adsdri RnfREelE] RLy ARk G pE R % EHEED 07
accor di ngvdro 81 aiparsdn soherBing itheaitwenedevitted myestaddapiondsibmalwWeekerating
cont enpor aneously and are electrically connected so to be synchronized with
each ot hégvicg daptedpnesieraie ClicHiqy mpstmaation dends gt law pYifodiegreyy-
further I ral . L XAt . i he body of
the parsan b Rar ey R En Peed B P Bl 86 & n FRG, R GEpiRat 10y o7

t he per s@nGarmerf. adéardimentto adeion di, ngorhrisamy ted tleetripale cedstigulatien n8gnals
conprising further . integral cables for transferrin | ecirical

bt | b EI Ly SEM St Racearin SR B e GORP o BUAE Bt ed 15t o
apply themgamnddieakeiin®fiot BRIMELS AhereiR- (HERKNE NG 0L NG apyweik t he
preceding clains, conprising further integral electrodes for applying the
gener at edoertfemppranceishynyuistre plgktaichlbyncaningetad so tabet dyeclvonigedivithivachpetheion. 7.
Gar t gceording to.claimb5b or g, conprising.further a i steni.ng devi ce
For 01 s b oL Arer did FoRed or 28 CaPHEHe Hab a it Sy mof TRAdsh
precedi N@f gheddrBach MBEECIOthE BEdP bf BRGRr@8VinGRIr G OnSBE righidyorkvat theldfes .

9. Garnent according to claim8, conprising further a battery charger, in
parti cul & therbadyEeRgesn- batt ery charger, for charging the batteries of
the or e j . r.di ; i

ol ai s, - e feordine Koany B AP BocBERELRIRE bR Rl L REEHRT0:

i nf or mat itansfealngtdlérgridad niybetimalatioesignalt fiomeht veadch denide nealastréddes adapted
transferring the stored information to a conputer. 11. Garnent according
to cllai mtaePPiwEIiothe Redy offth? REEPbn to be stored and/or transferred is

oL ! o Pyl oFUIE Ly P, e s SErslagye a =
cyclic gdoeapptyent tleecherhedlelaryrast myndtatulamnsiigmdd ©:the body of the person.
7. Garment according to claim 5 or 6, comprising further a moistening device for
moistening said electrodes.
20 8. Garment according to any of the preceding claims, wherein the or each device comprises
supply batteries.
9. Garment according to claim 8, comprising further a battery charger, in particular an
intelligent battery charger, for charging the batteries of the or each device.
10. Garment according to any of the preceding claims, wherein the or each device
25  comprises further means for storing information relating to the carried-out treatments and
means for transferring the stored information to a computer.
11. Garment according to claim 10, wherein the information to be stored and/or transferred
is selected by a user.
12. Garment according to any of the preceding claims, wherein the or each device controls
30  the following parameters of the cyclic generated electrical myostimulation signals:
duration of stimulation;

duration of pause;



duration of stinulation; duration of pause; WO
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f requencywof2otunsomat during bursts; anplitude of signal CTAEPI010G2078%Nt
according to claim 12, wherein one or nore of said paraneters are

adj ustabl e by user, in particular the litude of signals. 14. Garnent
according to any of the preceding clains, wherein the or each device has a
plurality of independent channels for electrical myostinulation signals.
15. Gar nent dyeéerefimgseso cl ai m 14, wherein each of the channels may be

adj usted 10 16. Garnent according to any of the preceding
cl ai ns, mheﬁ%ﬁ%hg%gé%gﬁgach device is adapted for a maxi nmal duration of

| ow f r equentiyqehegdff ameasduring liriton of si x hours. 17. Garnent according
to any of the preceding clains, being adapted for separate stinulations, in
particul ar YPPIHHEKOLHE I Dwer extrenities nuscles and/or right and |eft

15nusel es zandhint Q(lgc%irﬂg }; % BMEEh g \gﬁefrgi'h%@ Rl e 'sﬁﬁ gara%?étergﬁ?egﬁ?‘ﬁ/\%stabl

according to any o e preceding clains, wherein t or eac ce has
pr e- st or éy uwsereat preticul prtbgrapktude of §i8nalGar ment according to any of the

recedi nq ,clai ns, wherein the starting,.of .treatnment . is tri ered by the
P e ddvhRiunaiy, apasiBe dp any of o BiRIE cPulh (T UTadRG Pr SRS s

ZoceL ! g B LTI AR 3Ry Al a0 ol o . el
15. Garment according to claim 14, wherein each of the channels may be adjusted
10 separately.
16. Garment according to any of the preceding claims, wherein the or each device is
adapted for a maximal duration of low-frequency electromyostimulation of six hours.
17. Garment according to any of the preceding claims, being adapted for separate
stimulations, in particular of back and lower extremities muscles and/or right and left
15  muscles and/or a single muscle or group of muscles.
18. Garment according to any of the preceding claims, wherein the or each device has pre-
stored treatment programs.
19. Garment according to any of the preceding claims, wherein the starting of a treatment
is triggered by the or each device by means of its internal circuitry and/or of external
20  detectors.

20. Garment according to any of the preceding claims, wherein the starting of a treatment

is triggered by a user.



