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WD 2004/ 052446 PCT/ | B2003/ 005894 1 ELECTRO
STI MULATI ON TREATMENT APPARATUS AND METHOD FI ELD OF
wa bia40BMENTI ON The i nvention rel at es gener al | yPeDIB20@3/005894
nmet hod and apparatus for el ec1tro stimul ation
treatnment of the body, cells ‘or tissue cultures

of EiGrBa EHMGEATIaN me Arhi i AniReaTufs At Thkion

FIEUD OF TAE INVENTIERy ment. The invention is

particularly suited to the treatnent of any areas or
area'ﬁh@flnvmmmd@daWSt perdraldy riocal methaceiand apparatus for electro

stidaaToh Aol oR ey, RILOE e’ Allunes WrEdainalastriga) power
lséa’pghéﬂ%%t @Falit Frdﬂé‘s' th&ﬂa@omf@b@ﬁrlcaﬂ&rﬁf@ﬁmr@:subject

ro stimnulation apparatus that

ofpih@\xreﬁéme.mit cThe invention i p@apnbﬂwu'tgdltﬂ dlge reptmant ofany areas

o S5 T A3 AR o AR AN purposos

thaeoefrehtly @éqmwahetalnewgriﬁglmllé\ﬁl of mamlle&tlnteﬂ'e}htkungéhd operation
| evel of intervention y operators providing |ong

by,askilgd Qﬁera\%nds 15 on" treatments. Sinilarly,
BACIKEERY dénwgmé ferred to as subject) were
o spen ' i

require atlveylengthy periods of tine
at cEleotros stimutatider apparaiusal that providesemiero Scurcentt heatments

advent of electro sti ati t reat ment aratys, i
oftaes oplarfie i ol iy vt Gieip el StiiulSian frgatment
a[?eﬁ EF@/IG@&%&&EFF“%HO&O%BH@'ber%@té’%’t‘h@hpﬁnth‘éfy tHired a
ar at a skil operator. Apart fromthe
reiaén(alyr blgbrieveloofl lom@tmf by operatow priovIdirgl IangepaniQdSs of “hands
nics have abour, cost , of
SolePafiedls) Sol A S Merenis Tos RD hisHER thps, uplect were
reggﬁréd Qb éﬂ)@nUVl@latlv@fy lehg&fy péNdes oPfimler 8B&IIfREY f order to receive
urther, over tine, it has been noticed that clients
tregteeridconi ng less willi ng to spend the time required

add%'ﬁgg%gléwg‘ﬁ? Otf ée(’rqrg i &é{éga ovetéqphéegtus It has been

génﬂrallyeredvg!ntdeemham th@:’@SIEra nged he retilics Aoy refuiramient for manual
treatnent provided to a subject. Accordi n& to current
e

oReratiemohtthe @@n@@tusthyea eﬂkf“eé‘a%er@forarﬁpaﬁ reqgiirement to
OB LR S PSR SE R haSRURRAPRSE o B cost o
opHEratmesERpradents @be@ndmanhe:omnoﬁme abftheheostkofndefivery of these
typasgj fr@aw I Iggmggggal Stl%ree |?Q1p %getnonct)tpceeop IEtl%)at‘)(ecs:lien‘[s are

becoming less willing to spend the time required to attend clinics to receive

treatments.

In addition to the problems identified above, there is a further problem in
ensuring the efficacy of any treatment provided to a subject.

According to current treatment regimes, the efficacy of any treatment is
highly dependent upon the skill and experience of an operator. Treatments are
presently applied by the placement of probes on the surface of the skin of a
subject and whilst signals are applied to the probes they are moved across the
surface of the skin. Even with a highly skilled and experienced operator, it is
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surface of the skin. Even wth a highly skilled and
experienced operator, it is CONFI RVATI ON COPY WD

wWQOm40832446 PCT/ 1 B2003/ 005894 2 currently i nPOBEB20032005894
to ensure that an area being freated is uniformy
exposed to electro stinulation. Non-uniform exposure
area r qwnngtreatment will usually result in

Cl?rfé%ﬁﬁg’e'an%?ﬁsu' 849 epplenihat ppATRAMeINg Heaifskie yritarmhcexposed to

clBcHYRtiRRlafByy require nore 5 treatnents than
necessary to achieve the result they require and hence

wi | | Nnsdadfoami éxpdsere efjanrardatreqdisingt teeatnrent tiilrisually result in
ot herw se be

relfiigt itk aha iaaiyent i MEteinsBngen. ¢ sHbiat maycensire more
trééthf@ﬂt@tthaﬁ hé&ASEBN ko ARl Hse rbbat tﬁ%}”?@éwé Nghd hence will

requi renent for mariual operation by a
negassatiyr be Fequires o devotehspte limeatnessgiviing treatheats than would

S can provide a greater |evel of
Otﬂgﬁ@ggi% rgtqpﬁ%g uniformtreatnent, or at |east
pr esAcddreingly, eaéreEBta né@ﬁf&%ﬂele@ﬂ@'étﬁ%léﬁ&n ﬁf@ﬁthment apparatus

particul ar treatment session thereby reducing t
thahtreucesithe reguisemeaifor snanisal opesatiaschy weskillashoperator. Further,

'chBF’eS |§’e§rhé?§0°‘fbrd%ﬂchléhtér@a? appgfagt tp?g\%?ég?bS%%ter level of

rovi de a treat
ccg‘éldenae eﬂaa’e uaifomh dedatmieptabis atneasli slestvdd 3rdadh®@at, has been

I t I t [ ti probes that are in
ARRURAAEr 4t ReiliolaEHidpTicat @sgionhere seduaih haldrount time

roffiréd B nouidérietRle Bealifisntlids LAY pARMAI! are

el ectrica y connected to a power and anot her
set Iofthm(bastphﬁempttﬂahavarbeeal mdeuﬂoppno&djd hatregtrmnit Cti:pparatus

fl |
tn errafesbilegrisBlaofl A gttty SPse elgriesl Saaipde multipl
pr@lﬁeé higatb Ry w%oﬂaé“%tﬁ%et §I€ﬁ‘ t@lshé"’i'ﬁ 4 '%98}%%?' G%ﬁéi&ﬂ]g multiple

electrical signals to the active es to C
acm\@xlnﬁob@ awa prayidedcthat ere elehirivalin COhEe(Hed&O afpdvh@r supply and

arfftih oot ot SHUhIP BrRED S BEE SEPid thai ot By npaath for
elédtﬂ@éledjrrern fI@ﬂ\StPlawmbﬁtTéf “Sotyet @I’ébeﬁi bid t“l“‘é‘?tuﬁ'@'ﬁ‘robes spaced
el ectri cal ?nal is applied to all of the active

apgrto%éh%bow @aﬁ‘éblﬁq?trﬁﬁen/@balsr bewapplicatien of iedeaircal S|gnaIs to

I t :
IR BRR 1Rl R Lo Ut PRt ooy
residingebetweegitoa activg and réthet probes. may present a | ower
he flow of electrical current and

hen?@ﬁ'ﬁﬁ%atégegﬂ%& nPioxtdesnfast a idieaier careaeter benirerigh, in past
sy %tgﬁfsogégﬂdva@%hﬁfa‘rﬂly: ﬁg %Hé% L{%é&ﬂcé’lr sighl 12hpBePlo WiNEf the active
probegs at the same time. As a result, there is no assurance with respect to
uniformity of application of the electrical currents to the area being treated as
certain regions within that area may present a lower impedance path to the flow
of electrical current and hence cause a concentration of the treatment through
that region to the exclusion or limitation of other regions within the area being
treated.
Other attempts to overcome the problems of non-uniform treatment have
included systems having numerous power supplies that are connected to sub

sets of probes such that placement of a set of active probes on the skin tissue of
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30 treated. Qther attenpts to overcone the problens of
non-uni formtreatnent have included systens having
Wov0s486 power supplies that are connected toPGIIB2003/005894
sets of probes such that placenent of a set of active
probes on the skin tissuebof 2004/ 052446 ] Chat
PCT/.1 B2003/ 005894 3 a_ subject conprises probes a )
a Fbied, ARRPEIFES PIabes emﬁtérﬁomn%%l toe differegii pewensupplies.

Sivtehingding MeRlid PAVSEWSUBRbHIRS BA AW ];r]teror?itt{aﬂtely thus enables

intermttently thus enables sone contr
SQIppI Gaswiol ¢ the appdiceliart of the talenitastimuldtionatreaineritao the area

oG Ra&R < oFolybha i RHEIE e dERNORYolS dhacesast for the

aylicatioriof @ledi@ StirbrRtioh Go RikgaFael pAie oP Y bodY SLicSas the legs
the legs and arns, so that these separate areas can

angbagme Raihas thasge: sepssatel areas tanlbe tosatet simphtaresishy, éf all of the

t [ i:pgl e..area_the bstantial .ipterference
p.{ogegaﬁgeg& %%@vb@e‘h %lﬁéﬁpgb% q@%gpﬂbé&‘”%de bl I$ {caused
beétwean tiob pewler slipplies. pr esent i nvention to provide an

nd nethod for the application of

0, ] :
2?23@‘{9@?9%@% RorPRedAf ﬁl%p_éi&e@t fnwan@an rt@prowge: Bneapparatus
et RS Yol Fie Appfiation o oBEfPe dfirfiptinf HIHbpRS o a treatment
subjgat dhabpraviespgesger uniforatilyi ontréatnmgrvasi eompRr&Y 8th prior art

i formty _apnd efficiency of treatnment as conpared
Y e{'ﬂs'pm k??/ a5 fYrthey spliRgt \?%itﬁ% Presgphiinysiios i;dirogide improved

urifoR@ite apeMsficRHBPlof tRatfeht Bk (@ %iﬂﬁfpriBP\ﬁﬁ‘tr systems whilst
supplies in the 15 treatment apparatus thds
ref@ing githeng single power stipgly e adimitep auatbes of power supplies in the

oY I scussian, of. docunents, .devices, acts or
tr%}]@gﬁﬁgﬁgﬁ%tughﬁys Idtiefing  f16n Gost | olcFugi i oapparatts to a
miakplral n the context of the invention. It should not be

taken as _an adm ssion that any of the materi al formad. _
par ANy disRISsiQrorofadocymentsr degicese actsmon Eeo\ateailge f|n this
' e t,art on.or. .before the date o
SpETASIOR, BB oSl YAH A el e RGP ot be
takem aman asipeissiontthat aeskeint rhaneaial fopmedl it 8ethedtior art base or
electro stimilation system for providing signals to a
thes GRNmAN PRRETRIKkngWiesigedn thedslevankagi et oF betare goevsiate of filing

f B licaftiohl st switching device for intermttently
© ﬁfﬁ'lé%ﬁaﬁ'é’f’t he out put of an electrical power supply

SUMMARY &F THEINMEMEION on probes el ectrically
con negr%ee %spect, the present invention provides an electro stimulation system
for providing signals to a subject including:

at least one electrical power supply;

a first switching device for intermittently connecting the output of an
electrical power supply to one or more connection probes electrically connected
to the subject;

a second switching device for intermittently connecting one or more
connection probes electrically connected to the subject to form an electrical
current return path for current supplied by the electrical power supply; and

switching control devices connected to the first and second switching

devices;
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to the subject; a second swi tching device for

intermttently connecting one or nore 30 connection
w@embes24ed ectrically connected to the subject POI/IB2008/005894

an electrical current return path for current

suppl i ed by the el ectri cal p&Aer supply; and sw tching

contr ol ces connected to . the first and second

v 1WRPIRYT ThenisEauanD Rt 1 shecayipBb e Ao esical power
Lﬁ) e%F ﬁ*\é“lr&é‘r‘?nlitaﬁlefo%'éfl&‘?(’)f %%ﬂ?c‘};afi bRfeRf rett ﬁétﬁhg%r)%unnga

l'ectrical power term
tréatmesnt | @amd ofherkeaciiné csawltohmgr @lﬁttheehnst rarmhlsbsom@rdevuces occurs

gum treamit and wherein the switching of the
in ?P%’?&ﬂﬁﬁ' ooﬁ%r\n ces occurs independentiy of each
ot helpref@ra'BthtﬁbaBMbuttdﬂeaﬁ"élé’é%hcélf &Ne?'s%%@fy f@'coﬁﬁé@t(ed to a

supply is connected to a current control I'rcuit such
curreitt evricelr ciselit sucheiat selpplricald cuoenhesuppbedcto the subject is

relgffHted oF &cRirafipd; Bikisratly. dhgiRifRing abvife i By Milibexing device
cdﬁﬁebtdd@(aﬁml’@;ﬂéi(lh lcoHlBgl §8vicéhs Wi || be recogni sed by
those skilled in the art, the first and second 10

swi tA%iWl RRvPeeanisey yethasel sidled 48 Bepartathe dinst gn@rsecond
S{FYRPLEEB2 8 b B of SOBARY Tl 4 ABPBERL i o

sins@eoumitsml apﬂmrawsldeum% wynntﬁgrambﬁélﬁt f rlamrgehe thafirst and
or re electrical power supplies or may reside
SRS m%a@\éC%U%yr@e a%%r% SMTPR Hgeonsh ar Blorgslegtrical power

@?@Qﬁ | §S malP rdldé gﬁlthlﬁs%aélﬁ@ooﬁob'§1bﬁg?lgﬁg Z\Pﬁﬁ‘rfﬁbuane or more

ording to a preferre ectro
suppliestl ati on of skin tissue, electrical power is

o1 odp e aietadie ghpSiia brapnsig s accarial kb firyaiied embodiment
fof Bre@%hstlmulﬁhé'lﬁ it SRWFH%%' B %%MWQ%BE%J ?qﬁ)tlﬁh “active”

skin tissue of a subject such that the

" cogneeting qupbes @ngl eleciricaheusienh return matlga tqrecestabhmegh through

“ » U ctri urrent

oy BB bR S R S I B8 B S tat e

supplyef @ledtatalr signalsolRethe bRINAoK ﬁi@@dbj&ﬂtthroh@ﬁ the multiplexing
arrangenment of "active" probes and "return" probe es

dayicengaysey elecldeal errtentie fiowt betweesl eng or mre Cactivefitprobes and
or{el&%f)rgﬁaﬂnn%a@roﬁrega to be treated. In a particularly

preferre nent of the apparatus, the 25
det én mnnainbodinudntf the mathnaﬁt of ‘abive™ @obey einddfreturn” probes

pnmanl;l/J Ircpe’rert |Plgs IOtTHgb;(Jeasth of electrical current flow through an area to be
treated. In a particularly preferred embodiment of the apparatus, the
determination of the probes as either “active” or “return” type probes is
determined by the multiplexing control device. In this embodiment, each probe is
connected to a first multiplexing device with the connection to the probe
configured as an output of the device. Simultaneously, each probe is also
connected to a second multiplexing device with the connection to the probe
configures as an input to the device. The first multiplexing device connects one or
more probes to the output of the current control circuitry whilst the second
multiplexing device connects one or more probes to an electrical current return

path. Of course, during a treatment, a probe should only be either an active or
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determ ned by the nmultiplexing control device. In this
enbodi nent, each probe is connected to a first
worndotiofd4exi ng device with the connection to thECPIB20E3/005894
configured as an output of tge devi ce. Sinultaneously,
each probe is also connected to a second nultiplexing
evice wth the connecgtion to the probe 30 configures .
rel e istibe 1 AniebTirinse Corfieciion S TR OURUIBAT ige mltiplexing
i t I :
O R i Bl probe P SRR U FpAf hisetnn the two
types (i.el astivagrdetrreedaingedreatmeat but amy sdividbalsprobe amould not
electrical current return at h, our se ing a
o pEEEIh RS o 45tR ordiie i) cshbCien Tor BRI chdbe Firnt contro
cildDitRP BdolgR4AAE MSTMBRNEZEIPUERE sdméE alrHE thad R8s EIE&ed as a
at any one tinme. Connection of the outputs of the
refimtprpbe xi- & gonneciegds the refiwsn path thaoughcillessegenduaultiplexer).

o A3 TR RSB Vi s G o e
thengiobedetlangyr paricalzeuirde nddringo@ frehBfiédenablad et pr®ision of

probe ﬁl.e. connected to the output of the current
coppiex slegrigalr quitant Wistibeigne amengst a sehof Profaskepnnegted to an

' that it is selected as a return probe
ar%lgsgfﬁ%%tm]éedgteed to the return path through the second

mul tinpamotbe) .aspébie therp‘resdalhto'rmventi@mg:e?ﬁdﬁsoi cprbltrbﬂiéd electrical
.and the apility to control the type of the probe at,

SIGHHS) P o) SioPiie: SRRy CHNEPIS R RUbIRobeg dipgrioal current
QN iR o [ ent cdi Wy

TRl HOTTH ot SUBEES oy 80 o ghAE I BBt e
adtive andeeturniprob@atieseinaspect, the present invention

S BrgTieebib Beafinl it 1 it iReil probe;
el eqt firstableBitichP Mésisfanewi BdcdhHeusH IRMpeRERA Rith 18 active and

i
subj ect by connection of sanme with at | east one

refdnipyebRirdNd et ur n probe wherein, 15 an el ectri cal

' t . .active
P00 SRR, bnFRRHELSob St it F85L5RRB 8 Hrtea to o
grpanchréfetentet throbgh acionueliabié variable dorfiueksriceamnstwone
[ bet ween the probe and the first resistance is

Lonrist disk 61aPUIGg opeiptaETR i riie aTAPbughogen. to b significantly
gr%é’t@:? ‘H%H R @xdé%ﬁé@@s?st?ﬁéﬁjg@s%ﬂfeed Qgt&)%rnkactﬁlg aﬂ?}ereturg probes

irst electrical resistanceé i's pre y chosen to
in $heyairéa ohiiteé pubjgreatrethd mstaridecofeprpeidingl ar lesataieande a subject,
active and re in the

db bes.
SR8 B SR e B P S0 B roe
subSRAtERAN red®ced ﬁiébiln;égulten\cl:meiﬁea %@iﬂgfglt‘{:]_t ééﬁba‘?@nawﬁéﬁ Sctive probes

resi stance in para t he ive and return

argrfspeattached to a treatment area. The choice of a significantly greater
resistance as compared with the inter probe resistance of a treatment area also
ensures that the majority of electrical current from a power supply passes through
the area being treated.

The junction between the return probe and the first resistance is connected
to a ground reference through a controlled variable conductance network. In this
respect, controlling the conductance of the network substantially controls the

amount of electrical current flowing through the area under treatment.
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substantially reduces the incidence of a stinging

sensation when active probes 25 are first attached to
w@2daonest4nent area. The choice of a significantPgI/IB2003/005894

greater resistance as conpa(réd with the inter probe

resi stance of a treatnment ar al so ensures that the

s lasa iRy PiRtoRpd ETHRSRert. el abiR cptRGetaase network
inBRide8en bBﬁducﬁéhﬁé‘ PftRPRRRE bheal bb ctéﬁér‘rﬂé’i’n%‘é’tH Shrough a

connect ed to a ground refefence throug
tr@ramstponn@ew carmn@tmnwubtarmondt akecmcal nresustamce With this

P TRARE e RBRYeRn RS 8B A ARy ScinecopitEL hd the second
reBistaiy var é’é"prggohmn@m Wlﬂﬂﬁe@l&,ﬂné&lwrrefn't ﬁéﬁvif%ﬁﬂ*rroﬂ(@ the area
2004/ 052446 /1 B2003/ 005894 In a particularl

U@ﬁ@’ft@a’f@@né nhbigijueeiion miay then bamoaneemd@taaemtmi e&lgmﬁl lnetwork

ol RS AT 55 Qb P RS oy of poganssor

conneeiférablyy the @orﬂﬁﬂoﬁgnaﬂ petwark ainclugies samrssral¥idl amplifier
thjs particular arrangenent, the voltage at the

"eCRIYEYd B8R dAPYhEo@NiNe: eondiirdanae: Ntk Fonnestads i junction of
th%aél‘rﬁi?erpé @Oﬁ'\%' Q%tﬁdrldy rédisantae, ﬁqreat%bgﬁeg |ﬁl#%lr ®m a digital to

| om ng through area under
analogié converiert(BACheThe mpe«:atema arplifientsr pleferaphatonfigured as

2 PEerSel srduen i the o Yo 169 QA COnneriersithe Rerenverting
mﬁ@lmdrfé‘ tﬁéQBQ{g Sicad “thén%bH&?&? ﬁ(/v%trk Ogﬁﬁwdl ng a voltage
el romt uc

anplifier ving one i nput e canduct an
praporionkl to e clectrical curesjtuthawing rthodught the lagea nindee rireatment,

d_th ond resistance and a second input froma
CO%P" C{egﬁostggéﬁ%qr@ gnverter (DAC). The operati onal
anmpl|hf iher préfeﬂééf@’fr@%é/rnéﬁtnfthgu\!?cﬂfégéSSI aarilcfuft;ﬁiteﬁbhﬁkhe DAC
anplifier wth the input fromthe DAC Connected to

repesenis e phag:tnqa,h gutreahthathull dlovp throaigl the tesea under treatment

T GABEBREGIFAA oy, PR ) e RHELd 65, SRR e
conadetanceeaict®otk, tolaccomnesdaad tayt BRahgeer id nmel rbuctance

In the preferred arrangenent, the voltage sig
Preseryat Gatwaen e palive ﬁ@ﬁrfé%ﬁﬂoéob% by dhe érea élﬁlldeé tregtment thus

eﬁggrﬁbgc H trd gl’éciﬁga?;é%ﬂehhﬂpﬁﬁﬁbg{w&{ L nﬁ\gé %ﬁﬂt retur-ﬁhbr%bes is

ar current flow w
maioteined Iabdhe/aaluebﬂepresmﬁeldmyahemmpmwvmliagboof the DAC. Further,

d t to th t
aspECUNTARF BUNLSH IPROAC: Ta/ESh 100 rRGHiFA GrutRtowing wil vary
acRbRingtpdem &' S&ilﬂﬁ’lﬁffl}/t&lé?erre‘d“%lﬂtid&ﬂnéﬁlatthé ifput voltage of the

el ecttical current oW ng between active and retur

DAY olse sondrollechi byt s roigitadt outpeltveﬂ ae mierpeseessed lm;hmrhemay be
prgéjlla%e&ql '8 Vidd atvre]z(reyu%)é‘ %AE u’[pu1lr Voltage, thus causing a similarly
varying electrical current flow through an area under treatment. Microprocessor

control of the current flow through a treatment subject enables the establishment
of treatments that include complex electrical current waveforms that will flow
between active and return probes.

The speed of the control loop of the controlled variable conductance
network is only limited by the speed of the devices forming the network producing
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as the voltage output of the DAC varies, the

el ectrical current flowng wll vary accordingly. In
w@2@ansiseal arly preferred enbodi nent, the out pRECT/IB2003/005894

voltage of the 25 DAC i s con%ol l ed by a digital

out put of a m croprocessor, ich may be progranmmed

rovide.a varyi ut put vol

~th i n
tre” et af Aferdaes; Signgl tiat s Hepute Or HMiEnDase o 1 Gaghstor, thus
GRS ART B the HHEBRRIPRSERMco dbRO! Of

the current flow through a treatnent subject enables

t he bsanblheslaspact, the presantniovestiomarovides wdatboghlafxproviding
lectrical,.current waveforns that wil] flow 30 '

oBeffetiluide SRFe BrfiubaZel et specd of t he

contgl | mmﬁgt@epmtt%%ﬂ edtrs | APh@afONIPFIRRCE electrical
network is only limted by the speed of the devices

ceriasting WikethestUigat pr oduci ng WO 2004/ 052446

that (s Rt ong oriGie b He,pRibes fof SERESgT 0 ¥ teast one

eleofricablpowey $Upphe eheheblyacmssing salte oner balhére probes to become
conduct ance network. In another aspect, the present

aGtKPIOPB® provi des a nmethod of providing electro

sti Q@at i Qélef:t& gﬁé‘%r%?ré&ﬁfétﬁéﬁé%e&h@{ ThRRECRIn E)OZ Sa(‘n?énlectrical

attathing a p Ity o stimul atl on pro

catertt retwral pathatheesidyi causing saichene ulj mote prdhess &b detomg return
one or nore of the probes for connection to at | east

prgﬁgs, el ectrical power supply thereby causing said one

or n@?e PESRRTLRG H8G0HKe RCHIoYE ﬁtﬁ?eéﬁob%@ {F)hhe at least one
ec 0 to

sel ing one or nore of the probes connection
elaatrishk pomet ssupphuandnsaidebne rorpatde t fedurabprabmsstnghe electrical

oo Bl o, FRIRIRS o8B R AT ol o Bl BeRiep Shic actve
arhdaﬁurrp@@begjgﬁdri cal power supply and said one or
nore return probes to the electrical 15 current

ret ueh padlieringube selgatiog clactiveand iretarn probasyando 1 ow

bet ' ' . ; d

al t aff ng 1PRe819 RSB Bp T LRBRBRRAEr Y b obes:

and Piefgrabp érathenthssdreesof( shoviaity erktrondtimulatom trebtrdsnts for a
in the instance of providing electro

S@ﬁ%ﬁﬁ_ﬁg : %é#e?ﬁ%;%ﬁ%/er @ndaretutn quppestis vaged throughout the
RS R0, lorBble8r B LSS £ AES g KAHERE e cove at any
orentimeiwitlst pniyrd ginglesproples ipabesdlected tiswetuah paolye.

In a particularly preferred embodiment, the selection and connection of
active and return probes in method steps d) and e) are chosen such that during
any period of substantially zero current flow in one area of treatment, current flow
is established in another area of treatment. These preferred method steps
significantly increase the efficiency of treatment by effectively treating two
separate areas simultaneously or a single area more intensively.

In yet another aspect, the present invention provides a method of
controlling the supply of an electrical current to a subject connected to an
electrical power supply unit that is in electrical connection with an area of the
subject by at least one active probe and return probe respectively including a first

electrical resistance connected in parallel with the at least one active and return



10

15

20

25

30

one tinme whilst only a single probes is also sel ected

as return probe. In a particularly preferred
wepmedszent , the sel ecti on and connection of BCTL/iB2603/005894

and return probes in nethod steps d) and e) are chosen

such that during 25 any peri%d of substantially zero

current flowin one area of treatnent, current flowis
@beatands haying, areAneiahle vagieble: candugiancenaedwork connected

@t?rf@ S fh%dv%@&?g)é 3@%@% ur@ ﬁgp% eééﬁqv frrs?%gi@%ctehgnd a ground

I'ci enc y treating
reéermcaxtereane’amdsndudin@rtbelﬂsllqwing stepsi ngl e ar ea rmre

v chital donstalins thS e iale Sondgsianga; PEATRgla pEesent a fow
coﬁﬁ&f&lté’ndéf s@h ﬁ%eﬁ%ﬁrté‘cﬁhuﬁéﬁf ?&“ flb@ ﬁ‘rrﬁﬁ’@ﬂ\ ?Igé iaﬁ@@'lﬁ%édsubject,

to an electrical power supply unit
amd ectrical connection with an area of the subject by

t Tl . b t b
e pRRRegRGHT oG T v SonbleRnesof thenetundsto cause
a €eBined bR tridal Bafrahl fdw Yhrblgh fise afed 6ARE supfocct ive and
return WO 2004/ 052446 PCT/TB2003/ 005894 8 gr obe and

havi hige Hexibility 19 ¢hasise thamadticwacpiodestiaadqeronetses that will supply

oECRREHI QTSR e 15 M B, Bl B provces

sigmifibast adv:dmdgé@ witre réspdcdvibnigcaiaeh®y thaidongitibice that an area
controllin e vari abl e conductance network to

regPwes el aHV‘P%M\Hn'fQ"B&QHQE%Q?nW@h sleetriaahgurrenis: t ed current

can h r %&n’?éhtl
subs@%%rtl@qt{%n %ﬁ\c?ngﬁ éew(?/lg i abl'e con asnucbeeCt choosing
probe setswir kiffevenbuaseas aintiesi rreaigtérﬂ:ctor iadlfeh}a}wlyr gatluse electrical
ow thr h t eaofthe ubj ect. The exi bi
iR B0 Raabias e avisioBh JoR et hogRe SEen ikt the other
ar\é’b' rb s%b%&ty[o airp“éff‘%}/&be‘?tlﬁ'tﬁ@ in8la9Ba! ﬁ\é@ﬂ/lt&ﬁrﬂge%f;%fﬂve probe

formreturn cufrent paths provides signi
seielv@uwwg@s significant sipgrovernenh ovittasésppd hie  dunftinoe neféiciency of

e recejyes.relatively uniform r age
trggttoriy eftbfely SREPIER HuS' &L inoie e 1S 18 frRdfd dryaneously
th§ Wﬂtrﬁerﬂﬁdhérﬁgtﬂﬁ@ﬂhﬁa feQuiteRiEhite 6t sutﬁ@él@sreagrrrn "tRfments. This

sets in different areas under treatrment to alfernately

is @prvticdndy edvaningeass agpeemfdhe praseniinveatips astiheimultaneously

regpcg%é Iﬁﬂseo ﬂmg,'f éuﬁ?éqgnéfféc?{r?&gciﬁgﬁ%q% re%{rgé ﬁ\g{ﬁiﬂ?ﬁot requiring

thehmclmidmlmfr@ﬁ cHdditisrial epgwerb eupplet whithl gkl have the effect of
nifjicant inpprovenent with respect to the tine

S'@r'?%rrfb/rreryre@rslngtthemﬁﬂat@%pr ﬁlﬁ@%@“@nabl ing two or

o SRS g e 62U SYNEL BRLBL ol BBy Rt for
placeraenteoit the prbbes on the area requiring treatment, as compared with prior
systems and methods, it still remains necessary to obtain a reasonable level of
accuracy with respect to probe placement. Accordingly, in a particularly preferred
embodiment, a predetermined probe arrangement for a particular part of the body
incorporated in a piece of material that may be placed over the area requiring
treatment such that the probes are placed in connection with the treatment
subject at approximately the required locations. The material may be elasticised
and formed in the shape of the area requiring treatment for ease of location on

the subject. For example, a pre-determined probe arrangement for a foot may be
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20 is a particularly advantageous aspect of the
present invention as it sinultaneously reduces the

wao ove/0sBgui red to effect nore than one treat nePCT/IB2003105894
not requiring the inclusion of an additional power
supply which would have the fect of signifi cantly

npREPERR fyo & SfBlitRep dtee O cinlonal Thie shapady 4 sock, thus
eﬁélﬂhh‘gﬁ‘h@ dubj ect&é RIsHF PrERial th@fsdck%rpfﬁbb%t ‘é'ﬁdti‘i%c%r I%@ate all the

requiring treatnent as conpare W th prior
probesreasanably Recusataly fcrrea;meatmerré@émwbjeot’s;mom n a

TGP g 58 AR e Pl

pribeostramyBmeits foe Gt srts BEd Ws%écﬁﬂ&@}ﬁ‘% ds®dbl@hed and in

particular part of the body incorporated’in a piece
th@f'nﬁﬁﬂéﬁloélfa@ﬁlaﬁfe@iﬁiﬂ% q)rrwédnwapratm A @srangguient egprobes

m:égnnegﬁtcgﬁrﬁva ?rﬁé:héeeh?fr LB eQ‘{’(QIk? J af pB aef}f:ﬁ'\% bfbbes quickly and

eaemyrm»ormm:ehynemtmmaquraﬂelbon@tstlmnmuom(aemaﬁI &h thebhstance
e elasticised and forned in the shaFe of the area

of rayllirls s UtapgeHe Heatrpenisdedarge argaaci arbubiectsrwody, a body suit
oEsHt, TR, 1S R oo st o
QUACKT an@zelaﬂwem@&eurat@ plaveorgrd od addrgemiumber ef pisbies) sed
terial. in the shape of. a sock, th
bnatnilis i Biien of ElFauo s Bliad s diais b BXohsm sbad only be
elfHé(PtanadtﬁlvB?ﬂéBe bpaabfuralprobd! EI-IO\Dé\%}eE)rrc%%PeH%W of the apparatus,

accurately or a treatnent of the su ect's
a ptaResmay ibe saected sisamcactbie probe s aenetub‘epmjpeaslmultaneously

subject r ete ned obe K& Lanae nts. for

par tf—iocrotpeg) “iﬁ‘g?eé&%'%%w I'F?W Qst?gﬂ% gﬁ%(ﬁs %%nqqd o include
aﬁWappmtlﬁlcap@lﬁlef@fcpr@’vuﬁﬁgiahf@@éﬁlcalaccﬂﬁ%tlon to the subject of a

mcorgoratl ng an arrangenent of probes pl ace

tregiment Fefexaaiple, bemanbection souldda ang rasu?ltoh dirpetotmmdact with,

rqP' éf‘tka‘to‘no?{‘ﬁ’%%,lea | '(’gﬁaa{%bﬂ{ shB;(e%P Bﬁﬁgﬁné?ﬁ%gg%yopeans of an

electtalylid esokitionl tFurtars the eslbokichbs cbnnbatiicm‘s‘ kR D fimplemented
body sujt 10 of suitable materi al

bj. ect bod
wifhg f%&fs %%p%cfu&seﬁﬁ] ingHCliveo eNBPEliRY e nERt dhal PwReses of
defs%hbln@ugﬁe}geﬂ'@g éﬁ{b%tdhﬁ&lltéuﬁFctHéaﬁ%H G € R r%?ls?on of electro

| arge™n robes rovi si o
Stlmuialllcrro sgnaimllatde;mnbe@nmltls reﬁarem@ebetosﬂhleutrdatvnéryt bt a subject
robe wever

AR Bol s i ol Bom B Kkl o o

kirStigdueetfoMa opf &1B6t @Bﬂccﬁh {
SRR SRR TR, Tl NS socur

to sHbigets for ithis éortre af trgaﬁnmtlhyesomiorapphamamve: apalaistic bands.
B RSP SNOE T2 DRARAGESS, o0 | 0, e,y ect o, @

res tpreferi@dr eatbotnéRLC bf Whé hinvention will now be described which
should not be considered as limiting any of the statements in the previous
section. The preferred embodiment will be described with reference to the
following Figures in which:

Figure 1 is a circuit diagram of two separate power supplies and respective

current control circuits for the regulation of current supply to the skin tissue of a

subject;
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or penetration into, the treatnent subject or indirect

contact by neans of ah electrolytic solution.
wao-nothexge t he el ectrical connection could be PCT/IB2003/005894

i mpl emented 20 without any c Btact such as an

i nductive connection For the-purposes of describing

prefFrred enbodi nents of the invention, the provision

of eF BT 3 1S SiGicHI ANABAMSPIgRUT SeRarairoaititinidhadenices;
ref eFRife 3tie at Efcuit &ﬁgfﬁ\;\ﬁtof af mﬂ:ré;b‘r*&b@&éor arf ‘é%g tals %%malogue

the térm "pad" 1s use ich refers to a probe
convesieied to the skin tissue to forman el ectri cal

Cubj GORES TS h ol et o, AcAerhy 3036 drsied o the

masth ﬁjc‘égs@{ofq¢|?§ﬁé@ bands. BRI EF DESCRI PTI ON OF THE
g\r pre erred embodi nent of the invention will

now bigutre§dsiaeicuihfigigrarseia gonwntisnat povied supplyaarrangement

fog slibbi diertosha Ul I EMlend B Phe descr i bed
vvu t hFigafey 6AC o 6D tdetail I6urf @kémyewdatmmeéuwmm.gﬁar patterns
gure 1is acircuit di agram o two separate povver

b%tWﬁSan@é'oaﬁd’aﬂéﬁ@@tfﬂgl@t P@b?‘?'@flﬁur@'fdﬂﬂrol circuits for

" P 1 008 UL ekl o 50 v

béﬁ/v@ene/azlous [ZHidSI incan emtiocanemh affthé doverstizpathat éncludes a Tplurality
nultlplexm Figure 3 js a circuit diagramo
of P ighale g@@ﬁ‘?d g?w@‘eas'%‘ga??t%o dPaielitogue converter;
Fi gurigurks A %m‘éi' 83 ‘él'eialplé %%rﬁi@r@ﬁm@e??rﬁﬁbﬁ& d E@l}t d'ylél&\évgveform

conneCted to m cr oprocessor of Figure
respe@tlvalscuanduut d| agram of a conventional power supply

o a0 Y seidls- bRl FéRcal cmen ot arew for two

seplapster areak lﬁ’\ﬁs"rqiﬂéatﬁie@i'ﬂ@m htliney clBeé;%macH%'é?fé%tlvel treat
@iads of an eight pad confldgﬁraﬁlon igures 7A and y

bOﬂBaﬁ%ﬂ%ﬁmL&tﬁ@ﬁQU@yel ectrical current signal patterns

mq@é nt of the invention
D?ﬁh I nc ddég@m?’aﬁﬁ'@w signals applied to
t he With veferenoe tof Figupsitignivo pb@er etipphes it Pesifdctive current
andard waveform and a split cycle waveform

&EPP%’I gre getpiled. #ngtheSgh%eaﬁhesomMMn@mpwer supply is
ap‘ﬂh@&% & hisSUE M ilevirIRB loppBLRE bBIAHR sTgh is not derived from the

ground or PCB voltage reference signal directly. Instead the current path flows

from the positive connection at the power supply through the skin tissue and
returns through a controlling transistor, through a sensing resistor to ground. At
the junction of the sensing resistor and the transistor emitter is a small voltage
that is directly proportional to the current flow through the skin tissue. This voltage
is applied to the non-inverting input of an operational amplifier, whose other input
is a voltage representing the desired actual current flow. The output of the
amplifier controls the voltage at the base of the transistor which directly regulates
the current automatically. This circuit is a current regulator.

This scheme leads to superior signal control, and thus more efficient
treatment of a subject, and also greatly enhances the ability to effectively switch
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Separate areas under treatnent using a split cycle
approach to effectively treat both areas
wa 2owbosameous| y. DETAI LED DESCRI PTI ON OF THE | MVENSRDEIN05894
Wth reference to Figure 1, g\_ivo power supplies with
respective current 20 contr circuitry are detalled
schene, t ower

Ak R Bl i v
vc?]t arb?mﬁlﬁalﬁfﬂ SH &R iléﬁi@ fiHich gF&Hﬁﬂe ifprBv& %@ r%ﬁ“lgf?ow

ef'erence si irectly. 'Inste Ur Fent path
f 1 o thig omnfugwahm; ittis \p@smbfm’@nha‘m aanutt“pbmpomiecurrent regulator

h h d t th
(b Bt B Ead et 8 rbiiFs BERSEeL bk HptRe.bPBE Slpdly- For a
s@%l@uﬂ}h tﬁbre’zﬁstbmyl HAST HOSTINGE élﬁk?eﬁte%tmgfrbﬁﬁ'tﬁé%o\ﬁ&d supply
e transi stor emtter is a snal tage

elgrirede |(7Sk) dpdhei GRaglecisoda éC&Er)r tams cmrmnt tVHH chegthatt lset by the

A

Cohtrelr Volegs (W 1)alfVIab\tv@(.y@r theps aﬁeeman@gcmaaa&ﬁwnﬁ@ CRE, there
act ual current | ow. The output of the anplifie
wildee PW@“’E flew\katyege the R apdseady CtF}Fethataﬁglrgﬁaely set by the
q]g |y regul ates 30 the current
autonratlca y. This circuit is a current regul ator.
Thi sThighisnend eatsodiment et represemisila smrtlecrtoluﬁmd férhinsproving

fi treatment of a subject, and al
S'g’ﬂ%'a‘t’“ﬁ[l bé&%ﬂ &s & REIGHHPOME) SUPP P@Et WU'@l'}?agquéWWgu'a’for
cirfdy. W\Pgédv@%gﬁgf@@é@%m \/Hvesffaﬁﬂélté bezgfgg%ﬁé;ted in the skin

mul t1 pl e sources an esti nati ons hi s
tigsughByilyaoying dhe VWOCV sigrsl i @ specifiedianedprefertdokpaitesiithe current

i ch te it flow. In thi
b‘%@hﬁpgﬁ{%ﬁaﬂd P‘{Hgg Igggql’fl r|1§ wa Ng{/g’émanrml Itlspl icity of
cur remd opﬁ@@lf@éé&narb@ﬁ)a Qh@l@%dr%rﬁ I‘Péééﬂhtdi%n‘@ thn?'pbwer supply
circuits supplied by a sing ower sup

urdisrigladsacrxplReed Inéhksrﬁoyman@ tlp@ Cl zete dilﬁGB éc'attal pumre.nt ﬂow for the

14, S BlE OR  HTpPRe bl O poarce.

dlifl@lJlt aggredict hige aeRldl fdigiial icdverdgendartis Wé.lbneTé‘mBodi@Hlérﬂ%ﬂthough
is called the Waveform Control Vol tage (WV).
ngi awereéaITethembogdinefefyheinvestion. with a CRE, there

W'Sl :O‘l;cggpg%rﬁéee% t[({;)ﬂ’(% ﬁSﬁt‘”@@%SﬁP@ﬁwyﬂ %%%H.liﬁ%fttﬁ‘@ ocation

ofd?ﬁEem:redﬁmmhtthe Im/Eralleagaalem\&arage iwalle csmﬁ;lmsleoal skdes of lines
a. si.ngl e power

oo RE P or Sk b Mg, BiS ol Spon sxsting
teg@ﬁey%eglc?dr?@? qup I\ﬁéfe tcalugsggﬁmca‘é@‘ﬁ@f ??ﬁgéﬁ%ﬁ?m uniformity of
signajredveragen It waoi hé ebdsarnvedpihat éfr thedcipeuit wene abifee to change the
pocsﬂlrornegF the PSE automatically, coverage could be improved. In this simple
scenario a high voltage multiplexer integrated circuit (HYMUX) can be used.
Inclusion of a multiplexing device that can receive low voltage signals to
effect control of the device enables signals from a low voltage control system
such as a microprocessor, to control the distribution of high voltage signals. In
one preferred embodiment the HYMUX is an 8:1 configuration. This means that
any one of 8 input signals can be selectively switched to one output signal.or that

one input signal can be selectively switched to one of 8 output signals (eg any
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15 between a CRE and a PSE will match this waveform
The opposite scenario of a single current regul ator
wW@na4/503y6 power supply wunits is al so expl or edPCT/IB2063/®5894
scenariotheV\CVsetsthetoltl | current flow for the
syst em Since el ectrical cur nt will flow through the
| east resistance, difficult to predict

o7 sl PR cghite SURERLLRS miAcyve @aerrer HiseRHiel an electrical
sighalneUWKin trgélré)ohefhrﬁ g%t h%fré@e%@?@cﬁ’iﬂ‘ﬁr‘ét . Of gourse, there

invention. To advanc is to the next ?ogl cal’ step
alegyarkpdiope @i thia arrangetrtent,| incladingr? x dt 1,AS=1 wic.e fi xed,

(1 4R AT T SOEPRL S A 7ot e

pOSHISIE RSE YRR, Ers bi MBre LARGY Gkl cbled@@ScdiPbe obtained. This
provide a significant fggr ovenent to the“uniformty o

CUHIgHTRiN repreeeaigeone of dae mefesrack enipdimants fortaheslngle power

sG] oA A8 T80 ESERTSHA St Mo ' aso

pcisitpé e(ma‘me R8s, a OR Ghdv ahdrjg CREL)t Hessites ot ey & @ileferred

HVMUX) can be used. Inclusion of a
e’ﬁbpé'ﬂﬂﬁrﬁ)@f H¥@nHE@Nt hat can receive | ow voI tage

sig Sfu?"tﬁer %{)% @I%P%rfr%gé’rfne{rpq Q:QYI' bl 33 &y applying a

signals from a age”con O suc
sraglm(blﬂqmdoa:emgm PStto arremrrrmbrd HVMJLUXtorrchB than aofrebilgimproved
one erred nbodi nent t he HVMUX
iSSP lra0 gan i Pl NS erein s Rase BRIp 3Rk 6ng signal
pdtﬁ%@hn§ltm@| s can be seI ectively switched to one

out put “signal .or that one input signal can be
sel €@they srbhsczﬂr@mrosm@ueeof 8 output signals (eg

S%S-V?aﬁq@é%gi‘?‘a‘;@?eeﬁ%’ AP OS0 o  RtGhP st or,

jusfPSreoggtrical signal to skin tissue). Return pads
are selected in the sane wa O course, there are

vari-at i onkP&U, hary GRsdhgM a”OWiﬁQISMdiCh'ngQOfxCB S or both; or
16: 1 etC.pbhy MEUNIARG? éh@e%&gcz rgﬁgr@g@r@mf@rau CR, PS

suppl y si gn to one of "ei

ortdotin tabewwadtchedf or m si gnal coverage can be obt ai ned.
This, copfiguration regresents one of the preferred

embdtDhEh{E PERTcHediqrp of dhgpnvention theUhagengre than a
sr@(‘j}% g?&n% ﬁgﬁbﬁs%ﬁenem%gﬂr%ﬁt %EEEF!; 'vga\)e?ort‘?‘JéSS gb applying

drﬁmreng VClr ergealsekd) themnobhereffecbbf tihie is rtoegdrierate dfdrd complex
GBS it BB L5 5 SRR b e o e Wi
mor $dﬁﬂ$f’xsrﬁb% Gy *atégﬁgblté’q_b&gsééw PISPrnEéI()gEg é@é{largﬂﬁélrlyé set, the
drf?é\eg%ggbeg&n@ Ssgr voltages create additional complex signals in the tissue.
Each WCV is created wholly independently of the others by a
microprocessor circuit (U1, Figure 3). This microprocessor in a preferred
embodiment of the invention also controls the user interface to the apparatus.
Waveforms may be generated or selected for generation from a variety of
sources. A preferred set of waveforms may be pre-stored in the microprocessor,
or a list of waveform attributes may be selected by the user from a menu or
similar collection of predefined values. Similarly, the user may be allowed to

define the precise waveform characteristics they require, in which case the
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path at any tinme. O her possible scenarios include: 15

- Many PSU s each with 1 CR HYMJX al |l owi hg swi t chi ng
W@R00HSM4€CR, just PS or both; 1 PSU, many CRsPER/NIH03/005894

all ow ng switching of CR PS gr both; or Many PSU s

each wwth 1 or many CR HvMUX ! [lowng all CR, PS or

both to be switched 20 Any of the preferred )
MitFBERGRSR0L MY EREUIRI B0 oIRVRRkParReIEY of thawaveform in real
tigengl e CR is capabl e of generating different current

wavef orms, by applying different WCV signals to them

The k¥ & geefeoedtémbodiment of) tre irsveatiomr & nicmpl@sessor controls one

wav ef or. in the tissue than the sinple vef?r.é]!s_ L
O PP RPN (RIS FSHRR|GE, 28fngR BivaY A fMtRSXipgsuvitching

. i i | Qi

o Ae RS e Sy ARV HA UCRER! 028 21fe cyrgnt retum. The

switehing deyicgrialocapahlet ofeswitohingea sighsed lor wurrentaetandd 1 of 8 pins

ol Iy FTAS RS g, Wi BBt 556 WRSlexin
devied ¢ used f@ﬂb@dé\lﬂmféﬁin?fof the sighed indoancthe P nMiieRhg device is

the user interface to the apparatus. Waveforns may be
ugpchior dhe gwiiehing|os eLE@Nt wiurgsrieGator orore) pinsa vari ety of

30 spiit&Efe. éﬁg%ﬁéﬁ g:r%ﬂeﬁﬂetﬁf'n %He%?g\&ﬁ?@ tcggne of the 8 pins

pre-stored i Opr OCEssor’;

firsh\thémithe atHerirhay be swiighbe ts @ngaifane Pymhulring ¥&iiné.ru$placing
{mlar collection of predefined val ues

5 Sgineii) RAds aLngdhe Aiga e ba) esied 4 sopbistigaiedisvitching pattern
B B8 SRR B oS B LRty actvating
upritor @fr pethss for Baypadal (5 dt posbibilitiebpvadt ppiasafet 6r pads (6x5

N LTITLEL M WYX L

pd¥ilitRis) mor e i ndependent power supplies and an array
of multiplexing/switching 5 devices. The power supply _
pr ofiwderaa plueity iof dndependent peiver supplest carthe switched via

mgltl]iﬁlaes %%fsf gfn Hﬂp@ﬁ%ﬁlﬁs téﬁ&g%@é Sﬁtﬁiulglgf Frfq?'% Heds Soirgé]r%gte more

inthichtd @hesbplistieated stimlton pattdrhs, pref erred
enbodi nent, one nultiplexing device is used for the

swi tRIRVidind @ cHBeri gaalroliasy Signel fieronaupin of éke rfgst multiplexing
AR 84/ | L hi f. t_ret o
AR 004 gt 0 Al o' R bl B i 1 sl Mygorexing

devigeufUb Eayurd ) slbws hiesl combinzgionfoftive fhdeiedsareas into one and an
even more sophisticated stimulation pattern. Similarly more power supplies may

be switched similarly allowing a much larger number of current paths.
DETAILED DESCRIPTION OF CIRCUIT OPERATION

With reference to Figures 1 to 5, a detailed description of the operation of
the circuit diagram follows wherein persons skilled in the art will recognise that
the circuit arrangement of the invention enables a power supply to generate
precise current regulated wave forms for application to the tissue of a subject.

In particular, a control loop is established that substantially reduces “lag” in
the control loop as compared with known systems. More particularly, overcoming
“lag” in the control loop and effecting control using current regulation, as opposed

to voltage regulation, enables numerous advantages to be realised.
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first, then the other may be switched to any of the

remai ning 7 pins. Thus placing 5 (or nore) pads
w@e@ynsk4the area to be treated, a sophi sticat eRCT/IB2003/005894

switching pattern nmay be est&bl i shed to stimulate any

tissue within the area effecttvely by activating up

to 2@/. aths for glo_ﬁl_ads (gx 4 possi biIities%, 30 paths |
for 'ﬁh SO[VYS 1% HPYSI bi 119 IRParale; CREPRK regslater peiepyits are
détanéd.P apbagh iohlyesne 6f th'égagl?érﬁsr]e@tﬂété?f Eirdiits (W S)eencgescribed, the

possibilities). "Further ura I ndepen
opryaien ofippth efstheaircids isideotiead. via nultiple sets of

cr echB Rt Sighai 5. PRt tn Fefud deciaaone P ane Wave 1
theagigRaRSon ey RrhHnAg lfbiﬁ@”s&ﬁl!&he&ctgffd@ﬂ ﬁ%ﬁ?l%ﬁr%@ and U5

one pin of the first nmultiplexing device
(refpr zﬁ@uré 2)dowprabga thattaye gidepiim doect oreingizecinebntact with the skin

. i i i i | | h N
BYBL 08, A S e S8Ry 3 B et parate
wittothee ramidtos R4OatWHers tharhasison PRIstiarah adhivisi hadb yihees & a flow

power suppljies may be switched simlarly allow ng a
Ofrﬁ%wn’fﬁ?%éghrﬁﬂ%er of current paths. 25 DETAI LED

DESQN'h@E'cg}'re(@ ’ffag\)@g\éftguqq: 5 Ta{rﬂ\'th\éyﬁ'gngigl%?mcaev&?age appears

Figures 1 to al escription
atother &mitier af Qtf hehichr tuiproplbréignalmd dhé ovauahetr ehen current flow.

er.sops jlled in art will recognise that _the
EBREER: Pt D anerRb8Tofhe PrivaHel GNier ishegen highapliage and
gréuR@! y to generate precise current regulated wave

forms for application to the tissue of a subject. 30
| n pEha veliage appeartng abihd juoptions ob R3Toand teal etriitér is applied to

g SR i bt iRy n Sihmb sy 't - ot Paergtdhal dmpitiers in
the \carrentidilatol @%uiis@k%nﬁ?ﬂ?e’cpés tipRPomid aﬁﬁfli%ffé. NBccordingly,
control using current regufation, as opposed to

thg giignajcon guinveriing inpviis eompared dqlsthacsigmalagesembﬁbdhe non-
: i 004(,052446_.P 005894 14 Wth. .
indeifing 3 $H B i el PR Bg g ocsgpliet i = siara

called ¢BETS swated betid petbntidl HivRied fowidd bpnesisfors B2 and R33. If
current regulated circuits wll be described, the _
the yoltags &1 Tae Nowc VNGB! ki eperetipaanampkiier WHOA is below
I ' hgn LS apnl ed:t o ski j e, Vi B
06844 O Pholipoth i e SR bl uton. e
conduetianaé ofiberigarmistoc BEd debreasgh and, tsimilakgris thét vehage at the
ure 2). to Erobes that are either in

”OH?'P?é%'{“%fS% S Aboe g 299/ the weslncinpyt, dapsoprugtance of
i Henslr o ismeuEkpn EncHd QRS 8 el pds

t he Asr willsbe trecogpised bl rpeasons skilled rindiee arhehe dusremt regulation
cirf:llJi?éNdetailed in Figure 1 have a very fast control loop wherein the voltage
established as ISET1 causes a current proportional to that voltage to flow through
R40. In a preferred embodiment of the invention, the value of R40 is relatively
large in order to prevent current spikes when probes are initially attached to the
skin of a subject. Electrical current flows though skin tissue in parallel with the
current flow through resistor R40 and, if there is a substantial difference in the
impedance presented by skin tissue (typically under 30 kohms), the current

flowing through resistor R40 can effectively be ignored. For the purpose of
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of current through R40. 10 When current flows through
R40 and the transistor QlL, a voltage appears at the
wepiosx4©f QL which is proportional to the vaPCEIBN03/005894
the current flow Effectively, R40, 01 and R37 form a
potential divider between hidﬁ vol tage and ground.
e vol tage appearing at the junction of R37 and the

Th
CRRRIEeNNT CECUh APeERIIaNy it 1SS reaRonaile e iGegsides e oturrend regulator
ciffifisab! Eg‘ﬁllea%'ﬁﬁhpfthg rcuH%W\ﬂ()\-A_/ht‘ljﬂrc?.@i;l akihqlsalie2mmd lctﬁéa gﬁﬁedance

Iin the current Tegulator circul re conrrgure
psisehtacen it cumeint fregulstorAciouitifoglexampldiedse goathamyes in the

B PR R A Rk i v o
cf:iag%{allmtmn GS 5 irhp&irite 1BaeHih Rse d 2?(9? cﬁfr%gfﬂ‘ﬁc})/wf?@' thesligh the

e
] scal ed by the potential divid or ne
tigstigi stors R32 and R33. If 20 the voltage at the

non- j [ ' f the operationa lifier ULOA .
"0 ABSGEIGIE 1P e SN PRDEHOB IS E R EUEES & 3 portona
curpentabi flovakhraogh ithé ekinMée. t Fer eﬁ%ﬁl&}tiﬁmpﬁeﬁﬁt@s a voltage
transi stor QL decreases and, simlarly, if the voltage
waye {oren, then 2 preeettiong! Fuisent waveiasoeflews thrieughdhe skin tissue of
verting i nput, the conductance of the
thtb:gglr?lélb\sf't or of QL is increased. Effectively, QL acts as

a vani thel prefesed tembodimens, thiel Voltzgyer sighglRi IBEIT PYand ISET2 that
ersons ski l Led in i?he art, the current regul ation
cayseRIPPeripaahryreent fioveiyapgh the skie tissue qf o sidiieeictierganerated
[ e | S [ | : ;
o) RABOPREIRSE: L1e Bk rRife SPAFPbyRBFIeRR Sl 1aaemtaton
ofRa(signal valpe dfamribé midropiauessont)it trrougivehei digitalt tee analogue

val ue (S relatively large in order to prevent
COEWPﬁSB?‘t%‘g?%@- when probes are initially attached to
the \ﬁ’a/@ihsi‘l:i_ftﬁelo_fefére‘fnkz{@ltS‘Fig‘;urlFéI g,f@%\)?i?%'[)tiﬁggﬁﬁta lsbBWR accounting

t hough skin tissue in para current flow
deMigeo iy ihe deinst @ a RETUSG dTeinory Hibaterdoords s stansicfl use of the

ik enge .. . danc resented by skin. tissu
oo R e 8 Aoy ERE R SR BRET oFieRla 1ERs for no
bdsiy chegrgeraari thieGthe sty gé&@fdrltmeé Yorbghit 186 8Bpafiiis is used.

the purpose of WO 2004/ 052446 PCT/1B2003/005894 15

In dBa $yreferiesembpdimantopdhetiapist pays fos arrsasloerael kotrs in advance

i AT .
D% Ut PR, IR ks i Ellrarh@, Blbe far pypion e
appapatdaris aisedraskbobestd deadtivation rafrthe rggpar@&usrorie’ el dperation

es in the inpedance of skin

tig foryenich e atpaTaiie *%2%68%@ BRIGPRIESt (i rmedi at el y)

oM SRR, Re A LSBT, HFRSOIEAS ht o oo
totiregide. information to the operator of the apparatus. Upon activation of the
apparatus, the display indicates to the operator the amount of available time
remaining to operate the apparatus before the apparatus is automatically
deactivated. In addition, the display indicates to operators the treatment that has
been selected and the program that has been selected within that particular
treatment regime. The display can also indicate the current battery status and
any other information relevant to the operational characteristics of the apparatus.

Upon selecting a treatment, the display can also indicate to the operator the
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Accordi ngly, any voltage signal applied to | SET1

causes a proportional current to flow through the
wa@Rkion/0sd4gcue. For exanple, if | SET1 defines a ROI/IBQE/005894

wave form then a proportional current wave formfl ows

t hrough the skin tissue of 16 the subject. In the

referred embodi ment, the voltage signals |SET1 and

angemb of fige reqies! dea? paawlarctmatmﬁntfar@bmrh ‘Boigt down” the
tlrhEereﬁﬂlﬁln 'uﬁﬁfj@e&%fapan |0Lﬁé|e§€£ ted by

m Ccr oprocessor ure by converting a
di gi mlah paa'pmﬂaladgntmefewred emtmdsmgmabf Wred irevehtion) tiie d|splay also

0 essor Ul throu digital to an | ogue
T W'?qwmty uftus S ahe ebes hengapied to the

|
ey 1 SR 1y SRS 9 R 1
opdratdreof mpbmtraétcasned:ttvlwmrsbIemmwnhnrespe(rt te th@sainatisssie probes.

P8 Y T b ABL S e B e o RBEE AR o s

tlssféleuéﬁd s@ﬂeétndl!itﬂ% ﬁr RESIME, S adbMRaton diddfaPledarding the
aﬁs for a number of hours in advance and the secufe

jvity hgtweran the prohsisscarmadeigenihatapesator rtbat this whndition has

O%JSJEC% BB tBeime aRE APl S6the B Rt btess.
appanathusirihas réf@ﬂfhd@aﬁodF?mé ueshe Yeliberes enengssdetated circuitry

ure 4, the device LCDI is an LCDdlsIZ&/thatls
fOUE‘gdﬂ‘ PQ‘HGE wVSFtéfl tQIeonyerd Iow e votiagesto ap GQiveltage of HS0 volts

4l t .
oF A5 HIBYESIA MR AR RGBT rof U LoD iy
Fartteer] 438,eR23 rmd Redeamd 1sgetkerofPK# 1e ptdvide pipairapipagatus with an
matically deactivated. In

o5 bty AECA i Faydingi & Meep hoheyevaiTiahat ik eror condition
oddu?s?‘bfrﬁﬂhdﬁé?é tHéaéperﬁﬁSH o?ﬁeeﬁéeerqnt%ﬂ‘af:&he program t hat

has been sel ected at particular 30 treatnent
r egi e uSeringus pi the prefermbd enbatimantinchelesud ipaish buttons. The
ter and

RS AL AP RSeL ! PRIt SV o R o

ddlpgﬂ Wbﬁ@lynmeanﬂét%ﬁd&%or lﬁ%t@k@s%éb’enﬁﬁfhb?é§%f data. These
cate to the operator the WO 2004/ 052446

tab@?/lm@gd@ﬁmﬂjw@menmabmm PrigraimnEable qundrtee Moltiplexat Table.

el Y batERF TER e iARCi SRR £0125 clPaplfiments that

cdrﬂb@cp@tbhn@@dl #irbugivreef editoed seThedingBb Tabfe édyeently includes a list
invention, the display also indicates to the operator

of Kepraskamst: not all of il need theeagiiven e S reaiments ate seleckasl using
o ?#(fhﬁﬁrsdsshsb'@tt&fs ihcﬁ’ l(ﬁ*é‘tﬁf‘e'd; §thf’or{ Eérgﬁgtthrohahsa list of active
I nfor mat SI st dvi s

Ion can a
treatments, displaying the treatment name on the LCD display . The treatment will

revert back to the first enabled treatment after the last enabled treatment.
Treatments include a list of individual programs which are normally activated
sequentially. However to enable treatments to be started part way through a
treatment, one of the buttons allows a program within a treatment to be selected
and commenced. Currently a treatment may comprise 16 separate programs.

The Program Table includes a list of program parameters. Currently up to
128 programs are may be defined in memory, and may be edited by a built in
editor.
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operator of potential connectivity problens with
respect to the skin tissue probes. For exanple, in

wo b@4esame t hat skin tissue probes are di sconnECT/ERR003/005894
fromthe skin tissue of a subject during a treatnent,
the information displ ayed reégrdi ng the conductivity
bet ween t he gobes can advise the operator that this

condin ’i“éﬂiﬁ% Q@n%r@é'l]_grt@@l sighals 19Tt AechleE TRake microprocessor
U3 %lﬁgréhggft&c&ﬂ%l%@g f&ﬂﬁﬁfrh@ﬂg%gg{% RS B, U4 ¥ and Us

erence to F gure
(refes diguree?). ddevice Udyis d tatets that paiekes eight isepardte signals from the

t | I t AC vol t age, of 130 volts
migPRReessa (890 Br DEYS e, BiesAPplsatbRcR: ARHEnagnal to the
lafoH@dvicd oo t he LCD display. Further, B, R23 and R24

and speaker SPKRL provide the apparatus with an 15
audi Yadeymof Ithe youspuihsigsalsoahdtiendatah dmficed W9 lage epptied to the

SRl bR LS 5, LB, BP0 oo
curt@itaigred et eh BB Hpplies o des skinRidstie Whtéﬂb‘]"ectﬂﬁ)?ﬁars between

function of these buttons varies dependi ng upon

e
thgpeigaal inpsnb&d and (Waveowend thapiignal linesePB2l apd Wawe 2. The

TR T BRI Rl s
coraidlled oydhthrespédilvemduerent rdgiibtr cirdbies deedbaentFigiablie For the

currently includes up tq 128 different treatnents that
PWRASER Oéd%elSSH'P@Qdﬁ:‘@hP'&}ﬁhoﬁﬁfaé@ﬂt ¢fr theaprafedeeegmbadigiant, only

. i N r . .
orftaliGh ot Mg ciceltha, als S vl B9 BEErndf aadhe oBration of
muhiplexing tevipes b7tand UBds (deotticdlet ai | ed) . This action

scralls through list of actjve 25 treatnments, . .
di sgf*aey%ﬂ'}/ﬁ&ﬂa? BB OUFRSHETR tﬁﬁ&%@bsapg | GmPrigiag device
Usr&s meBbeittdd cirb@vg" (re#é’?‘ckigbﬁb the f'l"h"eS'siﬁﬁﬁPkPé &burced through
treatnent after the’l ast enabl ed’treatnent.
resistert 2% waichtimiie electticaltcusfenit supplietlitd ther sign dissuevof @hsubject

o S PRIOT oL Y Bilen g RaL L oD HENREL g sian tssue
néviegadteets @Nwliiet Rebubi Bl taYSe ddPhAgE 2B et Muliplexing
a treatment to be selected 30 and commenced. Currently

deyigeseat nent may conprise 16 separate prograns. The

Pro i ncl ay 4 f ram par el

2 ST ARk, ey el ERARS 2L BB L e e
efieetively, comidlsrayl the sutptiedignalsaobtid miltipleRitigt @évicdAnd, in the
. 2004/ 052446 PCT/ |1 B2003/ 005894 17 In addition to )
ingfanes dhatigesignalifiblsis &lerlogie dpw dve), there is no power supplied

SR TSRS ] SUSEI. SERBY i 5082 9 P can
beFcomptetely. difearineetad fiosn dhé akirhtissuet of at siitgjeciei ghe three input
sigsne 3 rl-ﬁéELal p—l‘?@éﬁ fe{n%‘éfLZ enables selection of one of the outputs of
the multiplexing device to deliver power supply signal PS1 to the skin tissue of a
subject. Accordingly, power supply signal PS1 can be applied to any one of the
output signal lines of the multiplexing device U4, namely P1_1 to P1_8. Similarly,
the multiplexing device U5 may be configured to receive signals from another
probe connected to the skin tissue of a subject to form a return current path for
electrical current through multiplexing device U5 and provide that return path as

signal Wave 1 to the current regulator circuit (refer Figure 1).
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m croprocessor (DDO to DD7) upon the application of an
enabl e signal to the 5 latch device UW. Various of
wo b@4ospat signals of the latch device U9 ar ep@pmoed05894
to the selection inputs of tge mul ti pl exer devices
u4, U5, U7 and U8 The el ect’Pcal current si gnal that
e skin t| ye of a subject

opely e, prelatsad sReodimi e Redlipeting @oviees U and US have
th‘eﬂes hgpfﬁr\eg ||NB|S t(? Ei?\lsa'&GnN@é‘tEgesch?hé’touESHu!:&ﬁr?e‘%hon of these

el ec rlca current appearin tween theSe respect
insliviphel S|gma§shnes ta:mdmdualepadig/ forhepplespieat iovthe:sklnenssue of a

sufipelo SoSiapfralied o o T REXirar dnices Hdr and A snables the power
Lﬁf[ﬁ)f/ 8lghaf P@’i%%é‘@ﬁbete@%yanggcgrﬁ 8f X p&ds BBhAEREG16 Bsubject’s

evl ces bed as the operation
skin tissuetans éhe regtaldishoent Wf ameturs dusrend grath cdd . amysone of the

i G SR R A P R
ofFa gubrcl hind 6 qufﬁle%l@' cdrfpleR Wuereflt Faufated waes ey b&Rfken the
which limts electrical current supplied to the skin

regpeglive ¢rads. suBh%c@urr%mdlry@né@mu@mms Rbe eppaegty® to be pre-

T R T —

probet ldeperudjmgmpeml the re@i@ncte\ﬂh@ bady W bb trezfied.ence to
dev refer, Figure 2), the mBut S|§nal ENHI 1
of f %@@P@ow%r e%ﬁncetﬁ@eF@uf% AstogBR & Bpwehsupply signal

Ibte' Elpd;ﬁ’éblr’r d?}%vbéifcé‘ﬁ}ﬁjecté@ td [‘P‘% sklﬁ‘?lts %f Erk%tbjéd?%th only one

gna ENHI a logic lowlevel, ere
otpempad |chpd |asda rétunnpathgfnaleldatmral EBﬂrenhtfma;gdhre:t&mgdbe electrical

C%Eﬁ%%ﬁ il i‘%ﬁ i h%&%&ﬂ{f @?#5 %5&2%2 SE'PP!;V pad and the
reﬁHhJ éﬁg en-ah eBy %@%%tlh? Q}i‘ﬁfereﬁ‘t BRa4 %o BHEEES the ?bt ; Jsu%Bﬂ/ pad and

abl es sel ection of one of the out of
thmurr@tersawf@ paii ped; thele@uireat reguleteds sigriay peisging tmsmgh the

SRR bt S5 1 il oS58 bt BREE! ooty

e:@httsuﬁaréteqmi:ls tol theskirf tiddie orH &Utgb@?(ar‘é@néﬁthé%gl% to be treated
narreI%]PlltoPl& Simlarl 0 the multipléxing
e

engdles L@ﬁ?é?ttﬁé)fabﬂfﬂf%rém\t%ﬂlp@d@|&p@|)sa gaage of sighal patterns
be@ﬂgénqﬁe of‘%qﬁ &‘&BP‘?{;‘%‘?&"&& 4 Egmﬁgéai{érpts HS%%%@ regime to the

ect to forma return current

skbuhssmetreBngbtwndrtuhpIaghtr}gadéeVI ce U5 and provide
nal Wave 1 to the current

t cqWER gpteiehes,to Tgwes: Tiiag Eafhe abliboof s apperatus of the
pré’é@ﬁt' %ﬁ%@@&%@ldéé@&é)@&dﬁE:ﬁfn%?éﬁ@ns‘?&@@@'n%BBverjaBS to the

I ng devices
skln tlssue of a subject under treatment is further enhanced when more than one

power supply signal is applied to the skin tissue of a subject at one time. For
example, with reference to Figure 7A, three pads providing three respective
power supply signals PS1, PS2 and PS3 is depicted with three respective current
return path pads C1, C2 and C3. In the particular example of Figure 7A, three
separate power supply signals, PS1, PS2 and PS3, are applied to the skin tissue
with only a signal current return path C1 activated. Accordingly, the skin tissue
between the pads PS1, PS2 and PS3 and C1 is subject to treatment by the
current regulated signals PS1, PS2 and PS3 between the skin tissue to which the
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their signal lines INL to I N8 connected such that upon
connection of these individual signal lines to

w0 pabiswsdu@l pads for application to the skin tPCHIBR0@H005894
a subject, configuration of ghe mul ti pl exi ng devi ces
U4 and U5 enabl es the power supply signal PS1 to be
diirected to aBy §Fe of the ads connected to a

PadshpER £ORNEGlR Setseathe Be ¥s‘5t'9ﬂﬁl$ SiwbrivS3rang PS3 may be
1
UL ERichBEly PR imitehce 5] Hlay, 9o, REPIEb dffferent current
wpaeléorms foneaskiafi the sep@y sighats. subj ect and to gener ate
ve fo rrs bet ween

t t
- oopuith GHEIERRE TR, 7B BrltRubleashedoiiution through
theP§idh &ts@ﬁetr‘és%npfb%t\ﬂ@er@ gQGQWdPS? SRR'PS SRR fh'ecrbeturn path

si gnal patterns between or noré respective
P%@p@ﬁdl@aoﬁcﬁﬁ tih signéfigiantly dicreasedadnent elebkicat eatredt is passed

oGRSy ST SRR T8 98 10,80 %2 an s,

C8 amaeRS3,hridCBEhGREN. ti ssue of a subject with only
one . ot her pad acting as a return path for electrical

cur rignthet pigieripd @mboimens eadfcprogram eptrydnribet Program Table

a1833ho RAINGRR U SRSP I 1234 PRELNAIE RYErorm:
diff‘erentthpa@df@rrmh’eqaenctyje power supply pad and the
current r turn 5 the current regul ated signal
passi'ng t! ?(ﬂﬁ@ﬂ “9§'l9k5‘y ect's skin tissue may be
di I
redigect %e%@frﬁ%&ﬁgé%@ﬁ%ﬁsf &Igl:f]‘arfhen\ﬁgéef APl i ng

ei ght separate lSste of &’ subj ect

aroudhd t Hbe rfalgn@sldp@ da‘dhe fiestthadf & Ghenalybésnt;he

app atu rese i nventi pply a, range of

si g éc?h' ﬁh? ﬁ@cﬁ'&@i%qlanf ﬁ'@ew)éi’%f%mo r gplit cycle
a corrpreh,@au@fyﬁngreat ment regine to the skin tissue

resi di ng between ‘the eight pads. Wth reference to

Fi glfres e dising Blopehef glﬁ secgnabhalf ted thppaaeefosmalr tspét cycle

present L ERL 5’?{] to provide conpl ex and conprehensive
si gnal covera% 'o the 25 skin tissue of a subject

undet. tr eiaé navefosmf tyipeh ehcigaingn sRRpIeh alp|iRseld f&ﬁ\ﬂc&ﬂﬁressed

power suppl% signal is applied to the skin tissue of
subj ect &VC e tine. For exanple, with reference to

Figwe 7 e respective
povvted{ suérp) ;@g?&@f‘%@%ﬁt‘{/@?ﬂgnéo&?) is depicted with
t hr & r edipe aiaximunucurestit flomet urn path pads Cl, C2 and

I.n t ticular exanple of Figure 7A, three 30
sepa]roater\b%&@ﬁa%pply signals, PSl, PS2 and PS3, are

apphited 4 hMbBK R clirgiie ufé(‘térgi g4y a signal current

return path Cl acti vated. ccor ngly, the skin tissue
bet i€en ﬁthdeemﬂamnsaMbrmmmém regulatdsj ect to

LTI elhcbffen 6kl ls FEBHBRY SRR, s ook Vtipiocer
TaBy Rach | (Abld R28B5P8RIMe entries that define the selection status
of the pair of multiplexer chips associated with a single current regulator circuit.
By creating programs that activate and de-activate different sets of multiplexers
for different areas of treatment enables the establishment of many multiplexer
sets into a single active set, or more significantly to distribute several multiplexer
sets into any required number of active associated sets. Using split cycle

waveforms allows the power supply current regulators to be fully utilised in two
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19 pads are connected. O course, the supply signals

PS1, PS2 and PS3 may be supplied sequentially or
waeombosameous! y and nmay even conprise differ enpCOIB20e105894

wave fornms for each of the susply signals. Wth

reference to Frgure 7B, the € npl exity of signa

di stribution throug 5 the skin tissue resident

SERA AR SRE I8 ARIENY frseémsﬁhbrbewﬂahkﬂlgtth@ acdvesat phprebes from one
o35 P o T4 LI LI B et g e

treémrmmrrﬂ PS1, C1 and PS2, C2 and PS2, C2 and PS3,
referred enbodi rrent

P PS2. In the
eac h\/@%dﬁ?%fﬁp%%ttg;&d g‘ﬂl{eé’ﬂe EPWBM aygfaren isidetalied #hai includes a
ridifg sidpd eiafst ﬁé@rdf”%ﬁé ‘Nﬁq VeRrR] 1} S’a n;}?sfgrrﬁd 61 at the maximum
geherate a waveform e wave requency
designaied gruarand A0ata talirng3$lopee)frthe|frrgt balbm tioé vidvefdrim €0 and a

ol oF kbt Bl S bun i ot L thud Gofulfing aswgiaiogn cycle
THis evarsoid @%lubsféi‘ntrhﬂ\)ﬁ rék?ée%@rdf‘é@rzss Ad taney@h?m#s foducing a

wavefornms; 6. the rising slope of the second
WQY@OU\BV@f o’ﬂ'm fdasiregl ifrequgoce bywaseleotion; of7. theh@enods of time

DGR RG #4079 15, 07 BBl SYahicRly f coea

Frglhn@n@IONIeerern fivo isbparmeianeus eatjuieny trebewenilre §lﬁ]9plred with two
t he number of current regulators; and

CUI"?m M%é/ﬁ@fﬂ“ﬁ biragde. Faping rayiad $4rareachiscaubiesito a fret half of a
W ISR A, AL Lo SR e RUEGREN Hof B Bueve,

dugihgsperipce SBytAﬁhrlehareaesl; Hasah sﬂrb%tamﬁratliﬂ&eﬁ@lcaﬂ’ehbﬂow the power
the pair .of nmultiplexer chips associat ed

suppBh 5 suftbaed Teld iait of Gabes on PR Gich aheaareag residing
beesH ﬂ*i@set Pbed 4 !sM?%?t tgriﬁe RSy are ¢ {)recfc‘é |ssreetv§rsed for

of nultiplexers 30 erent areas o
pegiedsi&and Againsfoa beriet #BntSuifseqaent switdhipd ex powes baek and forth

oefhdh Bihd SoB, BB 0TS oSl AR SR o tsgeive a
waVerdren a9epiiéy i FigBREBA BB sERialy bﬁr‘rdlﬁhrr%féh%ﬂ/. cycle

With refefence to Figure 9, an example probe layout is detailed wherein
probes 46, 48, 50 and 52 are attached to one treatment area of a subject and
probes 54, 56, 58 and 60 are attached to another’ separate treatment area.
During an active half of a cycle, electrical current is caused to flow between
probes 46 and 50 in treatment area 1 whilst treatment area 2 is not treated.
However, during the “off”, or second half, cycle of the waveform for treatment
area 1, the power supply is switched to provide a positive first half of a cycle
between probes 54 and 60 in treatment area 2. This process continues for the
remainder of the treatment with the electrical current being switched between the
individual probe sets in treatment areas 1 and 2. Ultimately, upon completion of
the treatment programs, both areas will have been treated simultaneously or a
single area divided into 2 sections will have been treated far more intensively.

The ability to apply signals to the output of one multiplexer and provide a
return current path via another multiplexer and the control of the multiplexer
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waveforns all ows the power supply current regul ators
to be fully utilised in two WO 2004/ 052446
wWEDANBABO3/ 005894 20 separate areas requiri nBCT/IB2003/005894
treatnment by switching the a %ive set of probes from
one area to the other duriné the "off" portion of the

cl in ticular area under treatnment. Wth

S'Qé@ JiN&Scen %eg é% [APPEAIUS t?fbﬁ eeMignEod eich that dha apwed supply

sighat suﬁlﬂﬂe‘éidﬁ%nﬁa éufréﬁf f@%tﬁétep%it‘éﬁﬁ%)fpae{séés "k’ sh ddifie of a
Ime at the X1 nmum

Wwaveform 18, a period
suin@cttgmfematuthee ptechizal sidgradl lis mymjlle;dedméctlyh batk ristthe current

reggtatgorccm% tlvvan‘efor r{%%ugﬂrggrﬁtpﬂzg? il$) drgﬁfqgffﬁé’ éz,tp%gtgiiaqls lg%elf and
th%@f%@\/ﬁfdﬁ MayShes Y8sd aBtd Rlst Yo E8l ?%eeﬁ]eaéur@nt %ﬁﬂro:ﬁgd by the

thus producing a waveformo des
Clﬂf@?tﬁlﬂ%@idﬁtlmctf@wlbctl on of the periods of tine 10

0 0, 24. 28, .32 it
arr SR Rp R P o FPicyf BSiad, B o) ‘defaiing a
copepatiaha m%ﬁsumyléﬁré}méﬁ@rﬁt\ﬁﬁi&h B @sédi@@ldl@%lyﬂfpbh/er to the
two current wavefornms |, and 12. During period 34,

deyices detpiledsinkigetes biadfirst hal f of a vvaveform 35
ea 2 has a substantially zero current flow
c mLSfé?leNdu“ng period 36, whilst area 1 has a

s ubsTreninirolgd wpara:tus ragit méthod, oft the prevent ikvehtidPkhables the
tched to galr of probes in area 2 such that

estaRhineh r@%.%nﬂﬂ X by HiRsn PeHSs dhigugbe e sar@@by@@@r tgatment.

Fdrﬂ’f%rv‘giéﬁlfdé"tl%h%f thTQ't?pé’ro‘PSPe%ém'eﬁt Mﬁfﬁe?ﬁeémbéé)rhtuspgf K8 present

agal n for per ubsequen
inyaniion epslkreanthat @ant aredemndee rirgatoleat yetsives %tmgrgf@ammy more

ar as enabl e ch areg to receive
urig 8 et B0t &S cORP2EST WRIAior syt et iy Pamayiy upon the skil
of @hrBpel A0e Wi r)ésp&@t tWithé p Ta%feﬁfe‘?ﬁg?mﬁes Figure 9, an
exanpl e probe layout is detail erein probes 46,
48 A@oaarresgliz el em@rcvmwlfotmmymeoft rteestmment lmtweenf pads the
nd 60 are.attache

anot ofatﬁgp%é)ci& gsé?rgé% rlré‘%t C4 i andhenae,it ngg@%,@ossnble for

nohaél{ llemf usereyelich =8l tﬁ@téutf(f)édts NG Y St&é&ﬁﬁﬂsl‘e? tfe'a%Wents In
tween probes 46 and in treatment area 1 whil

thlﬁ rrsal?@ﬁstnﬁ rplatiyely pinpigtset rab dnglauctions Hoay s prcmd&m@wdlng the
oub B8 1A oot LRl o2 b IR TREEAM Y soccr
of mnoappiepsaaieo rettmentf progfahallf sighifitany eldeantageWpethis respect is

obes 54 and 60 in treatnent area 2. This process
th%oﬁ‘ﬂmﬁﬁ’@s argrNQ HANgPle FRGIWERS tof alfenrd 1@ qlinifeim Qider toneeceive

veBEN ) 8 B8 R DA YEAGHER, SPEES I el home ot o
timel tthataISelopnvep@nt domihet smb]ectf 3’th> heclusiomt wEn4 predetermined
ar@ﬁﬁ%{n@gﬁggﬁgﬁig lﬁ:aealsec\ém of mataénal sui end ttcg %%tpﬁcatmn to a part of the
subject’s body further assists subjects to apply their own treatments.

In a further improvement to the amount of time required by subjects to
have treatments, the ability of the apparatus of the present invention to treat
separate areas simultaneously with a single power supply by using the “off”
period of a waveform in one area to supply electrical current to another area

significantly improves the efficiency of the application of treatments.
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10

single area divided into 2 sections will have been

treated far nore intensively. The ability to apply
wGr@amb=46 o t he out put of one nultipl exer and PCDIB2AES/@5894

return current path via anotper nmultiplexer and the

control of the multiplexer 2004/ 052446

PCT/1B2Q03/ 005894 21 s % | i nes enabl es the

appal &% dg‘W%"%e@@nPTCHLdegG ¥ RN Fnparaiuseaprndingstpphg present

p r c [ '

gl SEPRLAEoA WLk OB iy of pover

supiplies rqqmalned gymthln ite sapparatesi As rsachj #n kﬁedxtrds tstitdm@tion system
hi s i.nstan curr

cur rent, | at or
AR etor 10 Hisfberh st gl b JeRnUraRkITET GG an Bcceptable
cax?rlics l#lﬁé‘ltt'h@rblé{?i’éé ReoHsRbréd affof®Hie F& Lﬁﬁ%h@éé‘bﬁdtﬁﬁne use by

current controlled by the current reg tion circu
Casumeardf erence to Figure 5, a circuit diagramis shown

det a i onal , power . suppl y _ar.r ement ., . .
i o 1% Buee® ARBBRLLE g, ABSGg 4eRBretnd b 8" HRRant dayention

furtheFeghemsesimbaicAl a%ﬁbcﬁ&ﬂhﬁﬁy@h‘ JFhreatmeho¥Rliding the heallng of
apparatus and net hod of the present invention enab

wouyids, decHbitys Hraatrestete bm%xafmg giggitlation Apd tie ba@ue aﬁtlwty It
R
is %rs%‘pb'{gﬁlga JQ??QE %BE{EHU%: %ﬁggﬁétrha fécgf&\bh% FSI?% g&%esht invention
mamberﬂsermtotmlmelse phadesarof yevaratindesr dgro@atdgrisdue and/or cells for
recelves n|f|ca tly more 15 uniformtreatment as
Skin, gr{seRy qinet, %?Heorrer)%%%ﬁm therapias«nother pamIosys ubs aspect is
I t c h
PN Honsfticf Tn T8REBH b tie) roaRaiR ol b8t ftims qrygny other
patIEntSr sidfaring thbe&ffmteof hedemaviakof gitintissmat of the pads
becones less critical and hence it becones possible
for non skilled users, such as the subjects
t hensel ves, to adm nister treatnents. In 20 this
respect, a relatively sinple set of instructions my
be provided guiding the subject with regard to the
pl acenment of pads on the skin tissue and the sel ection
of an appropriate treatnent program A significant
advantage in this respect is that subjects are no
| onger required to attend a clinic in order to receive
treatnments and may apply their own treatnment in the
confort of their home at a 25 tine that is convenient
for the subject. The inclusion of a predeterm ned
arrangenment of pads in a piece of material suited to
application to a part of the subject's body further
., assists subjects to apply their own treatnments. In a
further |nprovenent to the anpbunt of tine required by
subjects to



10

15

20

25

have treatnents, the ability of the apparatus of the
present invention to treat 30 separate areas
waemlosameously with a single power supply by BPGT/IBRO0IN®S5894
"of f" period of a vvaveformigsone area to supply
electrical current to anothef“area significantly-

TeEgEEA s DERRBoE Yy RereR) RBBbSTaEkals .22 The

i nprovenents provided by an apparatus according to the
presen Lnventiop are achj eved w thout significantl

t W C cant .

1.4 nerAB&lera simiahere sy eTHRBrovidg Sanals A subiestindluding:
Wi t rgtneégeor%oﬁ%ﬁfcgppo rsﬁ#)?lv an electro stimnulation
system according to the presént invention may be
mand dursursadtchinghidevise farcisperanittently cosinesting) thbabutpue of an

vice i s considered affordable for purchase and hone

oI GhLApoef SRMY 36 Ghe on fious donapRlerb PIRbes leRRicalba connected

todeseubjedg to the present invention further enhances

medi cal aspects of this type of treatnment including
t he hedficong switchingneeyice eioubintermittémthc taonascing dne or more

' [ I r ' issue activjty. It 10 .

oo o134 AoEh ULPRAR cRPdalah. 14 TR b ot B
cuaehd Fetung path foheumesaIPplied \bythe @lectAdY JeRvet=RPply® and

assi st. the process of generatler}g or growing tissue o

and/S¥¥itcallg sopgpl denicas geaitnested tot ther firstsan@ second switching

acenent therapies or other purposes. This aspect

i's particularly beneficial in relation to the

t r eavhirein die intermitient icomnectiomnyf ehdesutpwabi ant slectrical power

sufferin g}e. fftg(gt of the renmpval of skin tissue.

WO
SUPBYA9'0i84R rRdiasoRigeiactrios| qurert ratuie patirs KamGluring a
treblifaehiNART Wr&ﬁﬁk@ssﬁ%ﬁi%\ﬁbf the "N?ste%fnat %é’cond devices occurs
oViding signals to a subjec

stinmul ation systemfor pr
indepsingigntly of each otfest one el ectrical power supply; a
first switching device for intermttently connecting
the output of an 5 electrical power supply to one or
2. nor Arcelectrot stonulptioh aysiene @ccoingd yo clximet tvltereirptridelectrical
device for intermttentl

subject: a seconfle witchin . 1y
PORE SRRV TG och i & Cligshhesnirekoisibrichoingt elaciedl purront
SUBPISLEES B dubjddief %&@ifrééﬁnérﬂ id BbMrGke! ectri cal

current return path for current supplied by the
el ectrical power supply; and 10 sw tching control

3. deviarr 2l &R @thfifibtidh SPSteh fatlcofiifg So° 8RS WA N Yr claim 2

devi ces;
wherein the first and second switching devices are multiplexing devices each

connected to a multiplexing control device.

4. A method of providing electro stimulation to a subject including the steps
of:

(@  attaching a plurality of electro stimulation probes in electrical
connection with the subject;

(b)  selecting one or more of the probes for connection to at least one
electrical power supply thereby causing said one or more probes to become

active probes;
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wherein the intermttent connection of the output of
an electrical power supply or the intermttent

wo oooamsidan of el ectrical current return paths REF/1B2003/005894
during a treatnment and wher i4n the switching of the
first and second devices occars 15 independently of
each ther on, system ‘accor

Lo oldl m TeleRind Bp8, Fiambri B 11 aobR0 aE cobDgRfgN 16 an dectrical

CERBNERItEE béthath@hdéﬁyﬁﬁéuéiﬁ@tsfa‘iﬂl o‘hb@#hforé!ﬁbbés?% become return
el ectrical current " supplired to the subject of the

PY¥QLeSE nent i s controlled 3. An electro stlrrulation

wbor -t RahikeiRe" Sl QAR TorahBUF Ak, Biit. fa 189 cat teast one

elestricaplpowergsuisply el eaich ong oo esdredrdi@rm? pfaddd R &é Nflectrical
control device. 4. A nmethod of providing electro

cuirenhieldath dhus sausiag@n electigrhgutreat ’@tf@@ bedween gpid active
,Ekltj}&ﬁm E(ﬁb%spéHa ality of electro stinulation probes in

ectri connection with the subject; (b)
sel e(ca)| ngaldmmgmerwia:tloh df reetipe abdsefuon pwbm@huon to

ast one .electric r supply thereby causing
sal d&)one 5P, ﬁBP%SFﬁp&dggaf‘a (gg'é’étﬂnconﬁﬂ@’ﬁ'% probes; WO

2004/ 052446 PCT/1B2003/005894 24 (c) selecting one or
rmre of Eﬁ edﬁrobe_s_ f or conne_cti on to an el ectrical

S.cur rafpe Pr 9‘ﬂfjﬁ‘gt‘H@P“é%)?“ﬁ&ﬁjl%tos%isdbj@ﬁba@%"ﬁﬁﬂ_geto claim 4
WRERRT thd SoIBERAGr dfdhd REGRGRaDEL s GRIMIPGIdts 2!

one or nore active probes to t east one
el ectrical power supply and said one or nore return

prob | GRlasr~C ki r us: .
6D bR FoFd SZenoltiBliof b4, SyRBtL akifiino to oither
claiot Aver claimdl 5 wherein pnvbe Singie préies lﬁbé@btd@gaé 2@ active probe at
sel ec i on O'I tive and return probes; g
ANYePRR "i”r‘?gW’é %6@ othar RIRBes are ﬁﬁlﬁptedc%?rfﬂf@m Piebeso 5. A
nmet hod of providing electro stinulation to a subject
accordin to cI aim4 wherein the selection of active
7-and A &ethpdRfdHevding ¢lgeireStindation e a subjecthaeansdingfto either
i I ' .
IR ool okl Y i1 B, B B o2 Bt Bobe whils
allmtbbeprcmeseirecsemcttmaaacum probegt obe at  any one time
whil st all other probes are selected as return probes.

8. A method of providing electro stimulation to a subject according to either
claim 4 or claim 5 wherein one or more probes are selected as active probes and

one or more probes are selected as return probes.

9. A method of providing electro stimulation to a subject according to any of
claims 4 to 8 wherein the selection and connection of active and return probes in
method steps (d) and (e) are chosen such that during any period of substantially
zero current flow in one area, current flow is established in another area of the

subject.
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15 7. A nmethod of providing electro stinulation to a

subj ect according to either claim4 or claimb5
wob@rein4only a single probe is selected as a PEL/IB2003/005894

probe whilst all other probes are selected as active

probes. 8. A nethod of proviéPng electro stinulation

to a subject according to either claim4 or claim5
1@\herﬂlrﬁe%@ & OprBWdihgoél%ﬁ‘é ﬁfn%léﬁ‘ér?% @dsdbzecﬂcddc\b‘?dmg to any of

probes and one or nore probes are sel écted as
clpigsif o whetsin the metiaod dﬁietgeCtpd aviihohm gpeaaiu:a oonsisting of only

i 1,0 ' ccor to a cl ai

o, Bk cPat, SuBHPL B I8 G knsC plio<Sy ot drPying electro
stindlafien gighaly IR subjectet hod steps (d) and (e) are

chosen such that during any period of substantially

zero current fI ow in one area, current flowis
1est aflmsthed df B

004/ 0baaa6 DEr g Mot sudlialion 1o &xibidukordify to any one
ofplaimeidnly €0 edrareinsinensieat oforitaching euplueality af edeationgtimulation

o B8 Bt ATy L OB, Sefeh B 88 g povson o

prebletetrlmmal prDeEdrrangephanitfont pesticligtpa®of ‘trﬁ‘eﬁs@bﬁéﬁpm&a piece of
provi dj nqqel ectro stinmulation signals to the

mg’[ﬂgiaéélﬁat i§ placed euenihe @fe:prr@wlang@I@cptgz;(stlmulatlon such that the
t [
pr%f)éénélr@ bl%qun %e?’@{cﬁ&ﬁ r@ﬁgg{eég sggjetc?ta‘?nt e g}‘fprosz mate required
prpbeiadatiopsof el ectro stinulation probes in electrical
connection with the subject is effected by the
inclusion of a predeterm ned probe arrangement for a
133ar tA métlaod paptovifing bectrebitipadlation & aisabRcdhccdr@irey icédlaim 11

pl aced over the area requiring electro
szz,ffrrarmm Pisoes ot Matpial insbioing Br Risssterminel ele iafrangement is

SHEBARRELSRLAL b {Rom i FhoShaBor MO SENEEES faveyi ng
electro stinulation to a subJ ect acc_ordi ng to claim11
1 éme:ﬁ'tcgp{ragﬁeecg'e?efcgréégla aaﬁgée é{?ﬁscﬂg[@ Flectrical currents to a

sub]dm;t @atd aélécytnb@l con‘bnt niowihg tmeuglha@@ afeat R# the subject by
13.. A controlled electrical sjgnal

COBIIBBAG pbsarae i Aga aa AFiiveianc oH B obg veerein
SubIehf4leciBhth AhErdhPls CireBiia o AYeR dNCAUHLHE probe;

area of the su connection
| east flcateelachrlcabrManee us mqmnebted/vlrrerpalrailelamth the active and
ower supply is connected to the at | east

| ect I
re@ﬁrg%géliqcss@ robe; a first electrical resistance is
Comﬁﬁ@ilﬁfbtlbﬁ HRANEEH Bhe Yétlbh pRDA&HA ¥R RRH rest&ah8 W Bonnected

probes; and
to a ground reference through a controllable variable conductance network.

14. A controlled electrical signal supply according to claim 13 wherein the first
electrical resistance is selected such that it is significantly greater than the
expected electrical resistance between an active and return probe in the area of

the subject.
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the junction between the return probe and the first

resistance is connected to a ground reference through
w@2@ensxaé | abl e vari abl e conduct ance networ k. RET/IB2003/005894

controlled electrical signal _supply according to claim

13 wherein the first electrfBal resistance is

sel ected such that it is significantly greater than

14.he A%nﬁbﬂ@@@é&tﬁééﬂ%r@hé}%uﬁpﬁﬁ'aééé\’ﬁlﬁifb Rﬁb%ﬁ@ﬁcl%ﬂﬂ 13 or claim

active and return probe in the area subj ect .
14nwherein dBe4warlahdH/¢csmmrax¢5$eMorxelrmrdes @owondutiadce path

h I
ofe) £ EbuSH BRI 195EBEEH Ddef Beles habTRRn win =
saoonduglestriear poxistahea saichahht tHedVBRshD ¥t 3he junction of the emitter
collector-emtter path through a transistor in series

ang Hireeeqasll Kgsistance wariemaranosianaliy with tha slegttical sugant flowing
thrcﬂ@h rhgear lotfﬂgeeeﬁ\ﬁ obfre junction of the emitter 5 and
C

secon resis e varies proportionally with the
el ectrical current flowng through the area of the

ubj I i i gpnal ,su
162018 oyt o EBALALGEE) BB ERYR T PR yrerein e
juhtiorebetivesn thecerhiter aadand secend blgnticdl @8sistatitess icdnnected to
connected to. a control signal network to enable the

a geﬂfé?'aﬁlgmr natwarke shenaplehgeanerafion elea isastrol signahfsiitthe base

mBut 5fr{ﬁetnraﬁ§% tor. 17 A controlled electrical signal
supply accor ng to claim16 wherein the control

Si gnal networ k i ncludes an operational anplifier

ec f c O .
17 on b RIS S8R bR SPBPGEALHFHRR RGNS wherei e
commbs@nat estvedririneludes an sparatidnalrapliffioraateiviiggbnélinput from
ue convgrter 15 18. A controlled el ectrical

the rcenﬁﬁ‘ééﬁse r i safeglaciocginalion i it an he socond
reSBRITeRI AP, sBER] inbl o & PP ERB88 BRI ouie

converter connected to the non-inverting input and the

18OUt P tcontrbf&R té“@ctﬁ%\d’f'rgh?ﬂgﬁpﬁlﬁt chdﬁ'rEuﬁ) R 97"@hérein the

vol tage proportiona rlca current
opfelraimrraj; atrﬂuhheugrls ddmégarwbasradh‘ferenﬁ@tampﬂfretr vitheibleddptiicfrom the

{;ﬁ nvertrn nput of the differential anplifier.

digi t%@@lﬂ%w gﬁéEPPP%%IPdéPdhernogcrmée'ghn%a@%am@ﬂr%output

froth aﬂh@ E8ndhaaRES ﬁ&@orl@%ﬁé‘t %Qgﬁl‘g@ea Qfé)lttapg F!rcgic}r%néloto the
l'e a digfta ut put

anal ogue converter I's contro
eleﬁtrr@alm‘:wremrﬁ@\emgothrpuglgrthena[ea andeo\reddment aoyinegted to the

infeihd Rl 8 AR aERRPRERE] ect v can “current 11 ow

25 through the area of the subject.
19. A controlled electrical signal supply according to claim 18 wherein the
output voltage of the digital to analogue converter is controlled by a digital output
of a microprocessor programmed to provide a varying digital to analogue
converter output voltage thus causing a similarly varying electrical current flow

through the area of the subject.

20. A method of controlling the supply of an electrical current to a subject
connected to an electrical power supply unit that is in electrical connection with

the an area of the subject by at least one active probe and return probe



20. A nethod of controlling the supply of an

el ectrical current to a subject connected to an
we@bk@ansidse@l power supply unit that is in el ectP¢EB2003/005894

connection with the an area ?f the subject by at

| east one active probe and ré&furn probe WD 2004/ 052446

PCT/{iB 003/ Oc85894, 27 resﬁ%icti_velé including a first
respeetivaly Kiclydiag & tist slachisd cedidtanke senapsted ininasalielavith the at
ledkt oh& ative BRd 361urY Hretd aQS tHé"vlhccPé %Bﬁtr@ﬁ?g(l@ 4ridBiePconductance

control Tabl e vari abl'e conductance network connect ed.
néttonk econrestgciiestivean othet Henctisnuioh ieobetuamdprobe findsthe first

resi stance and a ground reference,. the.netho )
rofRiaie Aas prEovsH PERIdRoes M metisd inelifitd recionowing stags:

the marallpebRtréMAg Weé 9868018 FoWBLEtahee PERFER toPresent a

significantly | ow conductance such that [imted

sigpificamtiy lowncanduetannecsigh thatlimited cunent ¢an Hawjtemughahd area
t controlling the variabl e conductance of
°@ﬁ§%§§%§§r% o cause a desired electrical current
A OV\éutbhsreaﬂgrrl]ﬂ)} ggnt%lﬁr?g Prie \t/at]rleab?éJ kcJ r?&txc'tance of the network to cause

a desired electrical current flow through the area of the subject.



