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1 ELECTRO STIMULATION TREATMENT APPARATUS AND
METHOD FIELD OF THE INVENTION The invention relates
generally to a method and apparatus for electro stimulation treatment of
the body, cells or tissue cultures wherein electrical power 5 is applied to.a
plurality of probes that are in electrical fonnection with the subject of the
treatment The |nvent|on is partlcularly swted to the treatment of any areas

ppmegeégﬁq_i@qﬂggm[@ﬁulre a relatlvely high level of manual
intervention and operation by a skilled operator. 10 BACKGROUND OF

THE INVESNITNSRIion ielgiasodanatabtidn sopaied and srrasrissieroslectro

cerrmmhtr@atmamemuﬂmbmwlacﬁ&ws ithiesiecblRgRs wHeesht vritadal power
eJectrost UIatl(i] tn C? rfttus pro ided edlcal nd cQ
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naeq‘ﬂs altlﬁou a relaty ec It evecl0 Ot ?Oen‘tﬁ‘ ﬁﬁf ubject
o@‘eﬂzﬁdrequﬁnﬂﬂgednwpéﬂ@@e mﬂwghac!ty saltaqf tdbentieatonadinalany, areas

chg ata/mteme 683@%9&%@@59&%&% @&t)cwrfétem%t et Burposes

lative thy periods of time at clinics in order to receive treatments.
o £ /LA Gt P YRL A RIS DR 20 G aton

geyersitiflestopgragerd that there is a need to reduce the requirement for
%R@Q&Nﬁ&%ﬂﬁ i s by a skilled operator. Apart from the
requirement to locate SUHICIGHW%@d operators, clinics have recognised
that theBls8ar éagttﬂﬁf@@bremaeﬁreﬁettwgtwudameoﬁwmntreatm@nts
cgémeﬁqﬁbwaf@f inese meseebtéemea@seﬁmh%&\@éﬁtmﬂatfoha@eatment

d tha II t
BT BRI NEC G A Sone e L Ao dasy;gapured o
pielpibviely hightieerl abinterventienivn opatasorsrphiwicing dngidagadie of “hands
e&@%a‘%@ﬂté”%ﬁ%@?%@t@ﬁ%ﬁt@n% IRGEIAGERIHIN {9 ﬁgrmﬁtect) were

treatment regimes, the efficacy of treatment is highly dependent upon
tFRARch Ity %%@r@ﬂ?@’ o 26 Poﬁ‘?e%ftﬁ'f@ﬁtéta?gnﬁ? fRcQgdeyfo receive

aippdilabbisthe placement of probes on the surface of the skin of a subject
and whisl AopRISaV8 ARRYISR 4B GINARAS HRAARS P AYRL ARIESE W% been
generally recognised that there is a need to reduce the requirement for manual
operation of the apparatus by a skilled operator. Apart from the requirement to
locate sufficiently skilled operators, clinics have recognised that the labour cost of
operetors represents a significant component of the cost of delivery of these
types of treatments. Further, over time, it has been noticed that clients 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 with a highly skilled and experienced operator, it

is 2 currently impossible to ensure that an area being treated is uniformly
exposed to electro stimulation. Non-uniform exposure of an area
requiring treatment will usually result in reduced efficacy of the treatment.

In these instances, a subject may requige more 5 treatments than

necessary to achieve the result they require and hence will necessarily pe
regjiiiendlydrapessiblenty @nsuestthat e \anept bedig eottdti ae unifolehiitieapriss to
bR @nulatigecordingly, there is a need for an electro stimulation
treatment apparatus that reduces the requirement for manual operation by

a skilled FBHRIRME GrpRIUrEAhBAARE FRepiring taaimantiilavsualyvesult in
caedumdc&ﬁaayyeaiehdetvﬁmimg\ﬁﬁm li_h%!%]\chagﬁrﬁ‘éﬁﬁféﬁﬂt I %%y%iéﬁiret more
I i treatment, has been applied for apy particular treatment
s@ﬁ%ﬁ%ﬁ%rﬁﬁgﬁ% %ﬁzoar%%d%\{ im eré?ﬁﬂljeg'}/ dRAEeAad ance wil
trBaEeREAHABD ervied i slevitaaqra dimattentpcs iimgetieedmentdthém would
pmy&@;@ér@@p@tﬁm@@pparatus 15 that generates electrical signals and
distributes th electrical signals to multiple probes that are in contact
vvli?hnthlja&%aﬂr Eﬁ%@ Eﬁeéesﬁtﬁef&‘??é e?m@feﬁtraﬁamu@emrﬁm aRparatus
ptbatdedutes tre relquiténaht conmeote trpam?m&jysamme’@ h'dp@m%f I e Fefher,
oLt r j provide a return path for electric
oo B e e B S SpAe el o
aparidangR it afraLkRatmeRln arldildennt amsriirsh beatmentcdias been
e o0l I Py eat e e T pele apt o Al tme
t " t [esiding hetween the active and return pr .
V?/%ﬂqsﬂt?%gga%ﬁsr%%c ﬁ%%w&%%&v%%%&s%?%ﬂ@ﬁ‘ﬂdﬁgTreated, in past
systemdn sheJeasti aﬁliemef%m_@d@ami dakdiy tmlpovidpliadreaatieittapparatus
ol SRcPARRCARIHIE SRS TR &étﬂﬂ&?&'%hH%?@lé%t’Pi@aﬁ?#ﬁ%%C%aYﬂHﬁiple

respect ttg‘éniformitﬁ?%phcation of the electrical currents to

bR RSAR AR Be JBRAG RIS R aubiacte Fantsalys multiple

irfastivelhpebestate phevitiog tbfatlamm@dtﬁualw_cﬁfﬂﬁ&t@h%@g @C?lijdfi%ﬁ(s#pply and

canosarsiene g e S LRI DB UL i o

SRlertiiral:suirnilione Fiacsrment ik ‘active-omiasandareium hakabes spaced

inplsid esh SpstBOUY RAENGIBHEIeRRHSNEWE K Eﬁﬂﬁ;éaﬂéﬁi aar?O%ee{;&?maéﬁas fo

:ﬁ% é&% Efﬁfggse ?osc%%%ethaahgvlvagfa E?eecqgigél%&r%r?t tﬁ?olL\:/gehpthe area of the body'
residing between the active and return probes.

Whilst this approach provides for a greater area to be treated, in past
systems, substantially the same electrical signal is applied to all of the active
probes 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



3 a subject comprises probes that are connected to different power

supplies. Switching the individual power supplies on and off Intermittently

thus enables some control of the application of the electro stimulation

treatment to the area being treated. However, these systems are intended

to be used for the application of electrg stimulation to disparate parts of

the body, such as the legs and arms, so that these separate areas can be
the SHRIESIRAARERRR IProbaR dhﬁ’ﬁemol@lsmadcmedlﬁemm npbsveresupplies.

tswﬁmﬂﬁgitﬁiétlﬁ{cmﬂﬁﬁf%&ﬁdﬁ Saphird WWJH%&QW&EHQP ifiSs enables
Accordln y En Ob@émf the_ p EL% g%:lnventlon to provide

3P%a &I% a6 BRI RS ARF P Sticwption deabient rimerea
toeing etraateot shbjeevmatthmdmmmat%mnIfﬁtﬁﬁd&@f&l&e@éﬂ@@bas for the
GPRANRA WBBs 5?5 Syl %olgfrgﬁ%gé’trtherrf C{az(%%()f i res rﬁsag\e legs

invention to proviae improve unif

&%’1ﬁHf@d%fﬁ%ﬁBﬁ%ﬁ@?ﬁWétﬁﬁfﬁ}@dﬁmWWéan of the
upipdy: aire lisgisesn mﬂbeéxaél@om%sm'es%ﬁ},ﬂ&%ﬁmﬁeﬁe?ﬁaa@t&éused

&%Iﬂ]\.’ |n| the colst of such an apparatus to a minimum.
ISCUssion ot [ngﬁ ©s tevices, acts or knowledge in this speC|f|cat|on
is mclu%ﬁﬁﬂdl@&plainstae objmbafdhmaseentmnumhwbidvidé)eﬁalp@aratus

I
%@MMW%B%&&%&HR%F@% Wa}?tﬁe:&{ on or beforzrirgg%%?gm

or the common general knowledge In the rele

SHRIR ogm&aﬁeﬂteswmmmwmqm\@wpmred withopidor art
agpgleatsthie wesemmmemmécprowrm%s @@é&ﬁﬁ%tﬁv@ﬁﬁbﬂai@t I Wffemﬁﬁfroved
| a subjec at least one
electﬁm gggév]g}li%%ﬁﬁ o %eft?#e ?ﬁrgg CW&% @de@%%ﬁ?@&m’lh'm
{éfﬁwwtéﬁf@fﬁw@ee@m wmxe@r@dmmcémmbef m@ewb;esuppnes a'c the
teaghee EsdautihinLderamianinge mitesty cpnagg! %a%&ﬁ%

g .at least one electrical power supply to one or more of the connectlon
probesnélectrlcally connected to the subject thereby causing said one or
more dunhetiicuspiobesftodoeumerisictievipesheacts oat l@@wlgﬂ@e ,n this

§6§&ﬂ@aﬁ8ﬂt?§‘iﬂ819€é/6cf'of8f<ﬁﬂﬂ%5t%ﬂ Pﬁ%mz%/ P%’?or ﬁou fot be

'@% nection probes electrical connecte tot e sub ec

R RS PRAIBRBSIAN ﬁ'?‘ﬁ&'tﬂyfef mmﬁ%%m@IMrmmmse or

thoqxbyu tihoresneanbirewiidgen Hider/aH ORI BIBraI MR of fiing
;Sﬁ‘éﬂ{ﬂé)mbes and 4 switching control devices connected to the

Tirst ang)secon “switching devices; wherein the switching control

§M%Ye°ﬁﬂiﬁémd§hﬁmreatment to cause a repeatedly varying
formalionre REp6ES e PRABENPIARARAT PRIVHRPEADER SRV SRS o system for

e f electrical. currents sm through different paths
g w”ﬁ%@eﬁgﬁ%ot%sue laSSSLl‘J ch \E/\lﬂabﬁ %%‘&'ﬁ@al current being
establ%ﬂ@%ﬁb@ﬂﬁ@?ﬁﬂdé&%@@mimectlon probe and more than one

other @O@&%@tﬁ@@&hﬁéﬂﬁ&%'%gé’é‘5%9@%&@@%@%‘5@&%& electrical

connection to the skin of the subject;

at least one first switching device for intermittently connecting an output of the
at least one electrical power subply to one or more of the connection probes electrically
connected to the subject thereby causing said one or more connection probes to
become active probes:

at least one second switching device for intermittently connecting one or more
other connection probes electrically connected to the subject to form an electrical
current return path for current supplied by the electrical power supply thereby causing
said one or more other connection probes to become return probes; and
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wherein the intermittent connection of the output of an electrical power

supply or the intermittent formation of electrical current return paths vary
during a treatment and wherein the switching of the first and second

devices occurs independently of each other.  Preferably, the output of

an electrical power supply is connecfed to a current control circuit such

that electrical current supplied to the subject is regulated or controlled.
Prefesaliighititeconitohdeyickey menre ctad witithle Xirg aley saoat saittdthtpdevices;
multip/g %%Qﬂgtéwiééﬁﬁ%on rﬁﬁéﬁjl@é%%?%%%%ﬁ%@ Bﬁfée é)%%r%‘éwﬁgnﬂéht%use

art, the first and second Switching devices may be rea as separate
aUiPRRARINMARGIE FersnRbiQuieiRalaR g amiNOPTAssarRtist4incprakesFausing the
ebtipgsRipeHEbEdibdnitnenridadipakaing 586058 GFERNNIARY teesLEIRIhEKIn
.separate from the one ar mare electrical power. lies, or may reside
SR SHOTE GO A el R are B e RELech ot one
canseritns of eksrand mapp tranrnacibederpeclipnateehedsimitiatiaoesty fdring a
rrelstepstiplation of skin tissue, electrical power is supplied through

"active” connecting probes and electrical current return paths are

estabhRSE S GBI EPRRR R bloh QURUHRLRREcIE i@ Bayer supply
otizr miefaitabjdotrsatitnthbeltntricapplyrefioietomazdthig naly totihg skieaiment
alRARISE R OWABHAG SR HILRIAXIDIRNIGRCaLRES SIBCIHC A GURER Rt of

flow between one or more "active" probes and one or more “"return”
eAFBIRIESIn an embodiment, the arrangement of "active" probes and

"returnp prEmatl tegmipe Dath. of ical curr

ihrough S ey B AL O HACEILeEn ROWEr Sl i liidtied o

u
ﬁ%’%(gpﬁ?&m, eyt ausbrinabRpriionle guseel supslindr tactingesypject is
'{'ﬁguﬁfsgmamtmadi H@%ﬁﬂ%@i@yﬂﬁcﬁw Itla'@aq]g& tiﬁckﬂlit*‘r_ﬁlllﬁlﬁ\é'b@ﬁ lBevice
iS e iment, each probe,is, S connected to a first multiplexing device
%ﬂﬁ‘?ﬁéeggﬂﬁe@ﬁ‘é}wé}%‘ %tf% §8WﬁSUred as an output of the device.
Sim_ultAsugaiﬂst;q erecbgn_im la/aﬂmseoaid&e@ﬂ\tcbm mombnﬁnﬂipémd ngecond
dRiFy R IRRS saqgé@sgaegggse&a@eH&@Soﬁ@r g&p;é&éas within &

device. The first multiplexing device connects one or m esto
0GRt GRRERESNIHATRSUAR ieasaiRd Sieyitd rEUﬁfb?éxiﬂ‘g? disicand
secvRCtwhosiy devicep rmbs?s:@sapaif:étrlid@ah ?&g@ﬁé rﬁ%ﬂr@@ék@c@ﬁ:a! gower
uring a tre pro an either.an active or
ggﬁﬁ%yp i g% e?e{:‘é@%%h% | g?@eoﬁloz{sm oflﬁ%%gomm 1s pne or “more

at any one time. Connectio

- syeRlig_xing devices allows any particular probe to be swttched many

times peMEeRRIIREW \ BpBaHMELOREEYEM Y N PR RIS Bilment
ny jndividual probe shouyld not be selected as an active probe (i.e.
e AWt Sh b ias ElRetiialgower is supplied thiough “active’
connecting probes and electrical current return paths are established through
“return” connecting probes connected to the skin tissue of a subject such that the
supply of electrical signals to the skin of the subject through the multiplexing
device causes electrical current to flow between one or more “active” probes and
one or more “retumn” probes. |
In an embodiment, the arrangement of “active” probes and “return” probes
primarily determines the path 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




5 circuitry through the first multiplexer) at the same time that it is selected
as a return probe (i.e. connected to the return path through the second
multiplexer). The connection arrangement of probes and the ability to
control the type of the probe at any partigular time during a treatment
enables the provision of complex electrical current distributions amongst a
set of probes connected to an 10 area for treatment. In another
aspect, the present invention provides a controlled electrical signal supply
for supplying electrical currents tg,a subject. said e ical cur, flow
CoR aF'Pa%slﬁtt@@{ﬂf&?%ydggﬁﬁe&%}} 0 gsaefjhgé% oaﬁ Ié{(grs]%h én?me

confiyeredchseannquipbt oitheidetisan chRintitaneensly, sepilypsobe is also
oBAABGEIP 3o e AR ARACARHY R with T opkRedtical tsIREapRobe

IS'connected In parallel with the active and return probge; and th

cpigsRsRMARARPII o Beyine (T0% et CuliRirxing ABHRR SRANESS On°

niBf grenondheamell ateny dlatiatvataiit oirodigtanbitshettwosacznd
The first electrjcal resistance is preferab S Tofalifl

myitiniexi ﬂgaﬂe[}qgeeﬁﬂ%?éf RURENCES rg%%% ét%v%z% {ggg\f/ﬁrﬁ%/n;eﬁ%m
pRthhEY ivthesambariofthdreahient, |a probasthauld iyoRIRIar AshARER OF
to a subject, the connection of a first resistance in parallel with the active
and return probes substantially reduces the incidence of a stinging
sensation when active probes 25 are first attached 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 30 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. 7 In a particularly preferred
embodiment, the variable conductance network includes a conductance
path formed by a collector-emitter path through a transistor in series
connection with a second electrical resistance. With this particular
arrangement, the voltage at the junction of the emitter and the second
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5 resistance varies proportionally with the electrical current flowing
through the area under treatment. This junction may then be connected to
a control signal network to enable the generation of a control signal for the
base input of the transistor. Preferaply, the control signal network
includes an operational amplifier receivfng one input from the conductance
network connected to the junction of 10 the emitter and the second

rEid fkRcaProRe sticamd ang dinkd v andieetian o hite cytieuts of dhee m@tiding
Tdwvieps aliswa kA phRRLIEMsRIBEbeoRRHES Rarsy diffe BlalesnP¥fietwo
ith th mpti:l&jfrom tE?‘]f %ﬁ% qonne§te to thcﬁ non-inverting input and the
YRS RS B R B R R DB e LA IEGE R oo RhaYl! o
the emmmmm@mﬁ@mmmammummane darrent control
CORRRALHIGULIE 1Ry %E@erxer) 19 this pgf(?‘r‘?ﬁ?e ar I‘mgf r&egétég,[%g Las a

voltage sﬁll%nal output from the DAC represents t ectrical current

RSP ERREUES: SrRoBeeted iRiterretim aatmthieysh the Racend amdiplax@i
be rnair'rflamxdwéI hadﬁmhwmng&mb#adﬂb?w?g%in@%qamﬁol the type of
0 0 e an n 0 the,canductanc resente etween the
e BIET AC Ay BeHer, Wnd EBRGS RRiment AP ERcimp AT, o
gleatpleN elegksisafiovtagtsistibutionstiemongstetset pfolieisss coameaieddo an

HArherwphsatgRrsented by the output voltage of the DAC. Further, as the
voltage%uéﬁ%fl of the DAC varies, the electrical current flowing will var

accordi 8 (EReChalfe REREPRIITARBIRNRERYIRS: B APV Otat Rlegtrical
thigzd Bupplysfooaupplgind glactigahcontmis ab & rsitjeproesidsslsctvidighcurrent

TM8NiRg quﬁgﬁﬂe&éa ef%@&?%@yﬂyc%r%&@m éﬁﬁ?@m%% lgast one

causing a similarly varying electrical current flow through an area under
MR &R FRILFBHRbES4Be &Hhtrol of the current flow through a treatment

S:ijectafn@lb&ﬁowq:ea;alsw he@be”ﬁ#@ﬁsawtaéramasim &RivRI®Xobe;
electric r rms. that will flow 30 hetween active,and return
probes.g f f%(iag g\{gg\éﬁ %fé&%gnc%nt’?olcl%%%eg i éncgﬁfla(‘ﬁﬁid@gri?ﬁﬁeamve and
deHandERas ARdwork is only limited by the speed of the devices forming

the netysariuREAEHABEVIER MEBrBHIRIGNE FirSIGBEIHALSIBMABIA to a
base cgé%e trans\ls or, thus co%{l#@% the conductance of the variable
FRUTEHRENRWORYIN 8 §? Y&5able FRAHCtRAE AALNHARG
provide’Ehg dirsinetictrichodsistanosidimnpedéarablstichubetfond o esivitiodntly
g%ﬁ%mmg'aﬂp%ﬁeﬁ?gsﬁtgﬁcé?r%%@ E‘Q‘?g&n@eaﬁlgﬁﬁ%’n probes

stimulation Probes in electrical connection with the skin tissue
ddpsares) L arbiette 8t Hvlbdrase sfavevslicairmatimantdoat Isukiect,
the etertecidrpoiverfisstoRisisharebincparing sl MReaRtVBCAAPTERAA {Sobes

SCERIBRRR B8RS the HAGKREL G A UGG "SoREERZPORES Rive probes
are first attached to a freatment 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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electrical current return path thereby causing said one or more probes to
become return probes; (d) connecting said one or more active probes to
the at least one electrical power supply and said one or more return
probes to the electrical current return path thus causing an electrical
current to flow between said active and return probes with an electrical
current being established between a connection probe and more than one

other cPrfeBaBisHeBlPiRIRsheBBeRimanhdhe tyadablertonductance network
alielin@éhe senalicrdeaqime Foriel By PERIAEAVEEAIRS path through a

eﬁga}‘t%ﬁhment of.electrical g'lj.urrenlT passing through. different paths )
AR SER SRR AT Aot e e FRigep (Wih this
ap@tigylﬁéyﬁmmwsm wltgg@) &trﬁillecjunqﬁmni@h.the dﬁriﬂ@rah&lﬁle teond
'Wé&?ﬁ&ﬁc%f@%qi%s}%ﬂﬁlﬁwmlﬁé)&é@%ﬂﬁpﬁefﬂrﬁﬁ SitolaR the area

selection of active an | return probes IS varie out theé treatme

d
2WRERT BRatment HsIHITIORTBRY, heR Resapnesishio @ eemtrel siana) nptwork
tﬂv@mltﬂbtmbeaam'@iecﬁrabeawaé:?naeﬂ@cwl e mﬁgaﬂm beh@-trafnsié}_@.
partlcu ) r e e selection ana connection of active. ..
P et R el RO R s B rarefan el e
A9GeingPae spdtdramalhegersuancaoveinaskconsacied dattherjunction of
Qwigesiniteyy Enestabliseshin raubaicarem@’draatBRILinIIR SERREEdRftal to

mett]od steBs Si nifm igerease the efficiency of treatment by

HEOR, PRYE A oo SReraliaral AEERisu s PP P el Gonigured as
rﬂdﬁ&fmaeﬁsi\mw!iﬁe_r Wwithethariophe frasptie, DAC werresdtil entienrositidesing
anpEthaAL RENBOINE FsShsURlY il GRECALEHERN Ko digiHyest voltage

connected to an electrical power supwﬂunltt atis’in ele tnca?l?:‘?nnectlon
vRtRRQAigRa, t the slasieicab g ohdtabtiecatitiorditdbe arepremparpigstment,
respeetieelyo tivdLidiegtiaginspelectrical resistance connected in parallel with

th I ' d havi ljabl
variabig e ARt o AR SR RN B gne Ao

rERBFRsERD dnanelasiEarkcrasiatdhab wifl dlavwy tbiavghctegcares, tndendtbatthent.
imeliedipartioaiselleupatstaeg: will batighiaamsalling thevaidiSied variable

concch ance network t dpresent a loy 5 conductance such that limited

HTSHE @ﬁﬁloWﬁ(&; g% th@%?éﬁ%?%@s@écﬁhﬁﬁges 1QuH8eq faRglctance
quegeiad detweendble asiveuandretuod ﬂrebsebydﬁe tareaustler d@l’mént thus
edastii] srens astiausl g asa ey Héj@@egéﬁw %ﬁﬁgﬂ% [Stobes is

choose the particular probes in a probe Set that will supply

JRARRLPS G NS HalH e BRIRRERIRA P8 e QIR YRHagR RR R RAG e Surther,
sgrifiearttiagecoutmeoivitte roAE vakisk) ctensiegtieal canfsiansswiiat @ vary
YELFERIYES lﬁe@tB/a‘?JthUf&WB}&%\(r%@%?nwg&n%en%r%%ael 8ld¥;r3%?txsrbltage of the
DAC is controlled by a digital output of a microprocessor, which may be
programmed to provide a varying DAC output 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




Further, in the instance of providing treatments to a subject, choosing
probe sets in different areas under treatment to alternately cause electrical
15 currents to flow enables the provision of treatment in one area whilst
the other area is subject to an "off cyclg'. In this instance, the switching of
active probe sets allows a significant improvement with respect to the time

efficiency of treatments effectjvely enabling tywo qr more areas to he
e sirey 's%tﬂm@!?ﬁglystﬁﬂ‘?ﬁj ef rmii% \fﬁa %%eré)&#?@ri'&‘;@%?r’ thus
conbistibty the cuindutteataahthoMarabieisangactamdartyebdorntageous
aspegt invent (t_simul usly. reduces. the. i
o B o, e
PrRYifiRgoHesHa s imlaberto SR ELRiA SRR NeluRinGine sterstrict of
(apigniterchindnar easinthibe elapitastonlsidherpRanntefciMbisichimeditity with
thteos Y:\”B%g Lp%r% 6.8 l‘iggg 'the accuracy requwed for 25 placement of the
robes on the arearequiring treatment, as compared with prior systems

(band rerigsdtg anetir repiginktine seakeajorocennastian o g irasiors elastrical

POWEEASHMHBrEASPERi I PEARe dHacR MBS eSesdIBadmMe RARCBIBBYs;
referr(?d embodiment, a pﬁgetermingd probe r.ran%ement for a
(cgarti(ﬁﬁg%ryrtoéﬁﬁé'ﬁg q oerBE)or%?S hR 'E)'?SE BF &itrial that may be
elptirical aveerthreturoapatio therep g cavsingreaid snehoihabteemivtset dasome
remﬁpspggég,onnection with the treatment subject at approximately the
required locations, The material may be elasticised and formed in the

(d3hapEBNERINGSAIL ARG IRGATRIR RIPRSRIPSPRRLIESRt ARtne!eiHRal Power
sUppiyeatadyalid, anp rer- cretey meitued oobles &rtaegeneiiafor a foot may be 10

current return path thus causing an electrical current to flow between said active and
return probes with an electrical current being established between a connection probe
and more than one other connection probe simultaneously during a treatment; and
(e) altering the selection of active and return probes causing the establishment of
electrical currents passing through different paths through the subject as compared
with the paths established in step (d); and

4 repeating steps (d) and (e) until completion.

Preferably, in the instance of providing electré stimulation treatments for a
subject, the selection of active and return probes is varied thfbughout ‘the
treatment and in one preferred embodiment, only a single probe is active at any
one time whilst only a single probes is also selected as return probe.

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 ancther 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 provideé 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 oné active probe and return probe respectively including a first
electrical resistance connected in parallel with the at least one active and return
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incorporated into an elasticised piece of material in the shape of a sock,

thus enabling the subject to easily place the sock on the foot and hence
locate all the probes reasonably accurately for a treatment of the subject's
foot. Of course, in the instance of the sybject being a subject,
pre-determined 5 probe arrangements for all parts of a subject's body may
be established and in the Instance of facial treatments, a mask
iéabsoraithghavingaageansinliablerovriahiay tangistantennbsviake afrmected

Sb@ﬂﬁébWH%'%@é’(ﬂﬂ\ Qﬂ‘tﬂ‘@ P%%H%'X@%@Qﬁgy i AAce and 2 ground
mence ent o%aa l[}g o stim %%n treatment. In the instance

I?'ﬁre\c? I0,RERSHF a subject's body, a
body sdmtlﬂlpfcmntecbliegnﬁterminabtarpmadugmteedaawnmetb eent a low

aéawaa‘a{aﬁégz% EﬂWﬁJPﬁrﬂM&ﬂ%ﬁ?'éaxﬁhéﬁ%&é% Riacgmentaf.a lar%%ct

number of pr During the provisio ectrd stimufation signals,
p‘?‘B e should only be either an active probe or a return probe. However,

for calilyatiuesitp @ﬂgmaﬁgsm pa?%l@awrhﬁxaahweeﬂ ﬂ%%l@\fﬁk% cause

P robe ane e ses of this

sép(gé fggf %&u erlrﬁr%rr‘o e |s |n 8 ?1% beaﬁplﬂr)b%ﬁaratus capable

of provﬂih@gflamtalétﬂncztlmm@etm@uhe objeiroa pivbatsettiafwil supply

Q}Sé”m&%tﬁaﬁl cagns&ﬂ%&%%aetﬁﬁ AWRSHAT AR QpfaRt g s provides
ans o

ne ratlonl to, the treafment su e@#:Ct or indirect contact b

st & EP&Q%WHBH?HB 1ritngreasing hen exstlidepee that an area
'mpmmrméal&@lwmmmmamvemgammmaﬁm daehegtise connection. For

e PurRaRRS A ARG HEARIE o B GMRI-IRERE AL 1 W aiel Bosing

ec
provision of electro stim atlon sighals Is descri th re erenE

tREGRR PRIST B s@fﬁﬁ!@ﬂtA%&%hHgﬁﬁftﬁée@m@ﬂbé@ adiersatplyhagusefaiectical
apnebestafisataabiee mélh@r@kmoﬁl%&g gréaﬁﬁ?gﬂ n %‘@%@%‘l @ﬁl’!ﬂ?ﬁ@&her
t re generally sequr tp subjects for this form o

trea%rﬁgergtu g&? gtztnsllegfgr%eo (ﬁwescllveﬁ"d? é“&gﬁfécﬁa s Switching of agtiyReprobe
astecllgys phe signifiseah dopioemesd arvitelseapestinnilthmrisystefiicfency of
nf@aimas@@ﬂaéﬁ&em@ﬁ@mwgw&}f %é@%h@@@ﬂ@%&éﬁ%tﬂ%n ously

Ctr, at least three connection probes adapte

R TR e e R SRR 8 PHPIAGH P G Eajeekmetsg(This
|mmmnmwamantagmmmemmancmmn@m sitiDitadously
t%@&é@%@%eel@ﬁm@ R?%&WB% R 6 {%%E Qﬁ nrqloetcpeogr&mng

probes thereby causi g sald one or more connectl

4oGviIngHsiRgs of an, E?Bﬂe%né%%%ﬂemﬁohmrmﬁt@ﬁwt of

csiymﬁmmg/mwsmgm@wpﬁavm epeshparRiahes electrically

curmend ISt 08 ST DR EE S RARE i ey st for
ﬂﬂ?@@ﬁtfﬁéﬁ%@ﬁ@h@@ﬁ@tb@@ﬁ@ tesietiing testatmenipBescamplared 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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switching control devices connected to the first and second switching
devices; wherein the at least one switching control device is activated
during a treatment to cause formation of probes as active probes or return
probes causing the establishment of eleif trical currents passing through
different paths through the skin tissue of a subject; wherein the
intermittent connection of the output of an electrical power supply or the
intermittent formation of electrical current return paths vary during a
treatment and wherein the switching of the first and second devices
occurs independently of each other. BRIEF DESCRIPTION OF THE

RROMSNER ;nto%ﬁrsfséf@@&wﬂﬁeem&@&éhauinyqna'%h&g@ V% Bk, thus
described which should no,} be con |der%3%as I}B‘ntg(}% any of the _
S {hePHRisAHA2i8RS RIAGR 119 ST AN B8 IRbaBmsnCRilPEte all the

dersbesedasithatbjeaccuaisiytifar biteatmgftigiities sabjdets foot. Figure 11$
Sbese: os Sa0) ! _
o ol S CERER, iy HE BRIBELC N SRRV B A TR BrEikiblined
sk arengsmaae for alirais Aharaubisctsupedp mayehe asisblishgd and in
?ﬂéi‘ﬁfﬂft'ance bighefabtisArmEme! Qﬁ%@ﬁh@é@&ﬁ@mﬁﬁﬁfﬂbéﬁﬁﬁ Git%ﬁ?bes
0 anglogye converter, gure. 4 1s.a CIrcul lagram or a dispiay, tha
SR B HER W s T B B P BE S ishel gk and
dsbagﬂamr'@fr@ocmmmelﬂmamqrrbwbamaigﬂymmhn@aﬁmwwt@eppI)l'mgwp(imMnce
o ARG URTIGUIIrddints 1o EEBAL G R AR UL RN ABBIR sut
s Of an eight pa

electrical current signal patterns between various pad

Shntirbleomatesisigiirospasaling ps-detaIrngrhprekacatanaaseninediomg for
Pepitekramb edlationly atcuapaiiscentshtol addifientwbidieofprepten that

ro e AU St ORI LR AP M e
respecandagtivnprobe or a return probe. However, for calibration of the apparatus,
a probe may be selected as an active probe and a return probe simultaneously.
For the purposes of this specification, the term probe is intended to include
any apparatus capable of providing an electrical connection to the subject of a
treatment. For example, the connection could be as a result of direct contact with,
or penetration into, the treatment subject or indirect contact by means of ah
electrolytic solution, Further, the electrical connection could be”implemented
without any contact such as an inductive connection. For the purposes of
describing preferred embodiments of the invention, the provision of electro
stimulation signals is described with reference to the treatment of a subject.
Accordingly, the term “pad” is used which refers to a probe that is attached to the
skin tissue to form an electrical connection therewith. Pads are generally secured
to subjects for this form of treatment by some form of adhesive or elastic bands.



15Figure 9 details an example electrical current signal pattern for two
separate areas under treatment using a split cycle approach to effectively
treat both areas simultaneously. DETAILED DESCRIPTION OF THE
INVENTION With reference to Figure },;two power supplies with
respective current 20 control circuitry are detailed. In this scheme the

0Utpuhcﬁrﬂ)tﬁ@W@ép%b@Rb/ei%n%BBHEW@r{f@\ttﬁévﬁeh@N%(éétrﬂ"@tnﬁﬁmﬁiwsystem
olarlta/ nrfnal | eri ed from the Lﬁ clu B voltage reference
WS

Brov RN ARSE (f t%énctbsr?gﬁtopat rom the positive connection
at theabmétr@lﬂ)pﬁom%gh\mﬁé%nlmssue and returns through a

controiipgdf W@é%ﬂ%&%%%ﬁ@@%@%f@@ﬁ%ﬁpﬂf@%ﬂ@xt@Fr?a'i dRRtrical
<][)antlon of t Re?s&nsl??gres {smd the transistor emitter is a small voltage

5?%“31?@00 Ral %ﬁe current flow through the skin tissue. This
voltage isaapplieding tvatehind deritmipiripleroitenibpevatioctingambifitayt of the

atYERSIHRENGE S 'ﬁo@«c\épg Y S ERREING 6! des KB ARCHA ME@Q?hereby

flow. The output of the amplifier controls the voltage at the base of the
C‘Eﬂ*aﬁ’flﬁ*s?érdvﬂﬁ‘%ﬁrd‘?85‘ﬁ§%g RAHROPERP R L AR S S HRRESS This circuit
IS a catreasregalst¢onnd switulisg dewmes |&ads¢ostipetiocangraiinpotieleor more

offd tihs: Wﬁe%ﬁ!ﬂeﬂ%H@éﬁ?&%ﬂk‘éﬁ?cﬂ#ﬂ@&%@ﬁﬂtﬁés&B {é‘&% %?H%F@Ectncal

the ability to effectively switch 13 signals between multiple sources and
CEFééﬁHa’iWrﬁ’sO?fFP s F%?h%“?ﬂ@?f’aqys%ﬁé% IGRSOWRE ?HQR%Yéﬂ?éabdrPﬂ‘r@‘”g
séissoies whiodrputhes i mpctveprobeend Sevame rdtuihisrobasgaration it is

p055| Y r ' I I
with At re b ALy S U L AT ol Sl D ices
wieseily thaahe3snBe eI asnrehdeMep svacH wippIg wisgrdRamet fo
cgméeeﬁrﬁ?a&%ﬂdﬁd&%kém%w@tw%ﬁeﬁbj&ﬁ@é Eéum@gm@amaac ﬂlshment
a ier invertin tage, a the orm Contro
obe? {nga(\ﬁﬂf O\Si\'/ré L(i,};r‘rt %e%lc%r}ée r%nat % <each Wlﬁ1s tIffliu?here
swilepe current flow between the PSE and each ORE that is precisely set

by theyha K dateRAKEMR connection of the output of an electrical power supply
or the intermittent formation of electrical current return paths vary during a treatment
and wherein the switching of the first and second devices occurs independently of
each other.

BRIEF DESCRIPTION OF THE DRAWINGS _

A preferred embodiment of the invention 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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This is one embodiment that represents a simple solution for improving
signal distribution (i.e. a single power supply unit with many current
regulator circuits). The WCV allows complex current waveforms to be
generated in the skin tissue. By varyin%he WCV signal in a specified and
preferred pattern, the current 15 betweeh a ORE and a PSE will match
this waveform. The opposite scenario of a single current regulator and
many p&igEresa bR Girauit idizgeaeaplons senataie Budiiniadny davicas;sets

the totalyiire ™ BaclriLIDaiaYRIRTDF aiNGBrSlReHERLE HiE Y w&ltgpwl analogue

throu\%geh the path of least resistance, it is difficult to predict the actua
si@% &%erage. This is one embodiment although 20 not a preferred
embodifrigateof4his irvainoit. diagfamadfaacditpiayo tthat riextdopeebdtap ithe

n}ﬂ}é,%g,%@ggs%iﬁ%&éog?tion of PSE were fixed, the overall signal

coverage would comprise a series of lines between the number of CREs
used. Agﬁmﬁ 5i & iRsrt diagrssn A ERRVRItIONRILRAVR dHIPD IM G fRiaement
afeigmrip@mgrpowemmtd@\ﬁb@sunimgmﬁx thaar:lsignal coverag;]%- It can be
observed that if the circuit were able to change, the position of the PSE
autom:ﬁ%‘\%?'cégeégget&c%%%soﬁﬁp%%‘& %gne{ﬁfgr’s%ﬁfp‘fgré%% &n8 R@Wms
vORBiREMVAtiolex eRiRef ateipbirpalt caigiuatiosan be used.  Inclusion

of a multiglgsiorAeing ta! CRiIE SR YREBASSIBNAHO SHRAT patterns

cgn rol of the device enables sié;ngé}ls from a low voltage control system 30
s R

28" YRR R b AN S BBREBIAE XA LRYRIMHBR fhgh inslkslgs @ plurality
sifrrdwelrsignalprgiplisetie the adimisdubeftd\ddidit;is an 8:1 configuration.

This m%&%@'&ﬁ%@% %‘eﬁaiﬂa%%%?ﬁ%%%?rﬁ%ﬁ&% itsge\%%]%]gel%g&orm

one output signal.or that one Input signal can be selectively swi
of SRS p8fdignals (eg any 14 one of eight pads can be selected as

an activEiguad for datasispaly okanpie dlieticagnalierikisiditgupaBaIUG: two

p selected i e way. Of course, there are varjatigps of thi
AR T o o U B AR G SR o
shatbratrasinultanggs§isignal to one of eight 5 possible PSE pads, then
AP ETRILES ST PTIOKECH PR MPEERROAEd. This configuration
represenis one of the preferred embodiments for a single power supply.
(1Psue,‘\?ﬁ%h{/%-’fé‘%%g"nﬁﬂk}’ﬁéE'QYGrWQ‘%%’pSERB'%eWQHo'%'%?QB"e current
pesssitsle gimaitty REL) 'detadistiaird thianscldntes Hive spitpub astbeipgwer supply is
PESISIER AR 94NE M ALLEA S BHRBS YT IBRECNS: s
arr%afl?wgement it can be seen that b?%ps lI _iég%‘%@%ﬁ% g{ﬁ&d%;&'s\ﬁglg%the
tBHED PRRHEHORAIR @F&[ﬁ&c?naleaagf %Wlbfn piviead dhgnaveeotraga flows
chronhetebizisitide Hbonesetion dbitheasewae spp o0 measkAtiRtaind
t'@ﬁtms 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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Other possible scenarios Include: 1I5Many PSU's each with 1 CR HVMUX
allowing switching of just CR, Just PS or both; 1 PSU, many CRs
HVMUX allowing switching of CR, PS or both; or Many PSU's each with 1
or many CR HVMUX allowing all CR, or both to be switched. 20Any of
the preferred embodiments of the invention that has more than a single
CR is capable of generating different current waveforms, by applying

@@B@%PW@M@W&WSW Sestnalianss 1o thigsabeme,tighvabsolute
EX Ava YRIMMmYY GIetHS SesuslanniBR pimﬁtﬂé/w &@B%&?@ﬂ%ﬂy

her h
TES oS PR B8 RSSe RS S & OBl B duftont regulator
4C8ixiometitoopseatisg mails &l dirctitssuppliedhy aWwieye poreatadpplyolRor a
'Eﬁﬂ&@e'ﬁﬁ?%r‘g e &{@%Qyﬁbgelﬁ@péeﬁéa%%&ﬁcww Lch'éﬁ%fﬁeof) supply

his mICFOEI’OCGSSOI' ina E)I’e erred embodiment of the inventio

@émragetr( BELIMIRArLR RleFdp (eRR)s igacursn willAedbat set by the
gehsagetes qhéebﬂtﬂméarwmgtmpdtomvmg@fé%cbémcm Waveform

0 mlcr roces r
KT A R OeNer S B9 Bl CRE RV R s, e
sithike evirestifowhstugeniee Feﬁﬁe@d;ﬁﬁﬁbr@ﬂllﬁ dhadds maynmyaa@wadthe
uwgef}'eeéaéhtmise waveform characteristics they require, in which case

Wi e R g T R -
mgmlpdmiebsbono(mﬂolas singlerpowes sugmbe nadhiyitbweasy muiesanebatator
UrtS), PHERRINSWACBIBIex current waveforms to be generated in the skin
tissue. By varying the WCV signal in a specified and preferred pattern, the current
between a CRE and a PSE will match this waveform.

The opposite scenario of a-single current regulator and many power supply
units is also explored. In this scenario the WCV sets the total current flow for the
system. Since electrical current will flow through the path of least resistance, it is
difficult to predict the actual signal coverage. This is one embodiment although
not a preferred embodiment of the invention.

To advance this to the next logical step it may be seen that if the location
of PSE were fixed, the overall signal coverage would comprise a series of lines
between the number of CREs used. Although this improves upon existing
techniques, it does not provide a significant improvement to the uniformity of
signal coverage. It can be observed that if the circuit were able to change the
position of 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 HVMUX 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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5 devices. The power supply provides an electrical signal and a current
return. The switching device is capable of switching a signal or a current
return to 1 of 8 pins of the multiplexing device. Thus, in the preferred
embodiment, one multiplexing device ils4used for the switching of the

signal and another multiplexing device Is used for the switching of current
returns to 5 (or more) pins. 10Either the signal or a current return can be
seiet @ighbpadsf can Bepsaletied, abem thetivehsadiiay the supipthetidn alegtrical
OEifeal 5 UM 8 (18 NRefUIH DARIREURY s%@t@ﬂqﬁe%% r%)ﬁgﬁdg%?J%%,tﬂwere

be treated, a sophisticated switching pattern may be esta e

his
SBRRNERRIORR RIS RRERN LAt AGMAIRG K Aol A8l &g up to 20 paths
for 5 patisa(BkNIoXsinlidies)sB b paihshand psesr GsplSsRPEsHY Bigs biddght
p ssibilit] aths for 8 pads (8x7 ) .
RS PER Bl R ARG R Bier P aing, s
shfffisdaliamaRisrestacoe ralitislaxiplp lediembadineislateansingle power
250PRIPI CTPEE, MAsAYNEREIRN AN ISBEASF Il bABHERPRLSTER. s also
2§oPsr§1g dlz a cugg;}, coQgﬂ(!ed?fl nal to in of the first multiplexin
devic l% Pﬁ"ﬁ\ﬁ% and' & refl B?ﬁﬂ% Sg.ﬁ%ffpﬂ% 8etbking a preferred
nemisidivhegtceitheivantiagure 2) allows the combination of two padded.

areas ingg @umnc#n%}&)éewawaﬁangméﬂfaf@ ﬁ!w'éggﬁ B appiving a
Similarly more power supplies may be switc ec?s[ml arly aIIowmgya PR
I¥galefhBRe arsitele RS iaree 25 mereAiVMYY sisuits thatengeatly improved
Cligl EoPIgR AR obtaiMih. tataieves 1e fiBLsaseliker®. i8 B8IPHR@ signal
dﬁﬂ?}t%%ﬁ e operation of the circuit diagram follows wherein persons
skilled in the ar

will recognise that the circuit arrangement of the invention
enableCishRRIsibipsgeratenndlie@recise current regulated wave forms

for applicationvar{i® 8erseRhawibiecR IDAAWRHIAR A EREHRL OPR.LE GR,
estqtgﬁ%?%é%t substantially reduces lag" in the control loop as compare
With kisown Systems. More particularly, overcoming "lag" in the control

loop ard effectiR§Eomaoy @fsd-3iMidXtalkailagiowjtelsing pbSE] RS \@RgR; or
regulation, enphiRy PYITETAhAHHPA!B0GRAR IR AowindYiller, s
reference to Figure 1, two separate current regulator circuits are ftared
ﬁfﬁ&%ﬁoohﬁﬂfm@'\?fithe current regulated circuits will be described, the

operatiémybbdtie @irtfereidcoibdgidentcat the alesHion #ianahis MBRISRan a

tQiSkin i inal 1.5 the signals on th ,
il AR LS bty MR e e e R B, arene
tgifieapas WY svignalsde ithemediner aitaet af dbistdetiwigeniesatkimaes womplex

ansivefeningVh thecrilid ieankinb iisi ol SibRS dsmEadaly in@gsalle!
with th%r(;:;{%istorRm Whep the ansistfor %% iS_in an active made, there is
2 flow & cur?é’n?lﬂ%:l%anﬂaﬁ Ax@l voltage of each PSU may be individually set, the

differences between PSU 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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10When current flows through R40 and the transistor 01, a voltage

appears at the emitter of Q1 which is proportional to the value of the

current flow. Effectively, R40, Q1 and R37 form a potential divider

between high voltage and ground. Theyyoltage appearing at the junction of
R37 and the emitter is applied to 15 the inverting input of the operational
amplifier U1 OA. The operational amplifiers in the current regulator circuits
TR RRRTER! R AEIEHAR APRoITIEYEN GESAERRLRR o BRy WENGHPIFR I real

itimerting input is compared to the signal present on the non-inverting input

g1 Lha Bl AU A 00 851 MK OPrASRe) A one
0 R0 IRARPERIRBLNBAAY STHPRIAH AN @ SPara s naLdlinisNRg/Syitshing

igcvRieyy T polkrgeabsieprxadisaimnencaictisrpar akenabamsifittum. The
he conductanceﬂgj?]:é?e transistor Q1 decreases and, Slm"arlﬁ’glfféhﬁns
i

SIS EEVER IS SAvEHR o SuFTIER Aol Gr A e do
iofptine trultipleding atexicef Freisainsibmprefortdd iemtmmimant foretinaltipding
elicasia Yeutphie fiesSiftering st Y %ﬁ%@%ﬂﬁi%@mxr%tﬁméﬁkg‘%@\m is

the art, the current regulation circuits detailed in Figure 1 have a véry fast

UsREPTdER Skriching FleurRRLeLERSIRP&er BOI8EPIMScauses a current
proportithat theteigvalliage tarflent tatongban4d swicherfeoede of the 8 pins

' ' [ ue of R40 is relatively large in order to
O TRy SR ) cE e PRGBS e
8 ijeeteEnagsiarpwifhibeareadahsueaied asombisticaied iemitching @attern
?Q&m Heminmeg kbrgiﬁigjmaé& aRdul lheim iﬂ@aﬁ@da%ﬁaewso' eﬂiﬁ %it&hﬁeaifhg
e impedan resepte in tissue ically er ohms), the
gﬁrrg)nt 0 ﬁgiﬁffu ?8@5: tzg’héo ROFP LB Vel %@mr&. BoPads (6x5
passisdiies).142cpatbiel oy padsifAxBepatisibilitiesoastnpitiest focdnpirtiar (8x7
SibfkfEs)regulator circuits to be measuring the current flow through skin
tissue. As the impedance presented to the current regulator circuit, for

examdTETHEE f RHEREL CnIRAERRNAR RRWS SRUPRISS  Sath be shiighed via
regitifzieo sefscoft finttiptskiate g eideptarto tinblateangedrasddn tigst@ate more
[ Eﬁﬁl& ' r ing through the tissue.
ﬁ%%%g%@@g y VO taa%%%sﬁgjlrﬁg ngh%%%%R%M causes a proportional

currenPi\AdiRG A IR caRiFliedusignal ik antpeinifate 1fissifimattinlexing
delirge(WaVEdore 2jhanda-PreRRHIDAM Gurept WAVET fprNsBewsd M lexing
DR AR Sl e ST R e o
Meugrorresorhisticatad sftinulgiiet traitegarBiniadyomonic pvecespplieslmay
peRuifdsaaRiang Q)bﬁﬁ{iﬁls nerisigirhirnsersiataniAnonal value
from the_microprocessor Ul through the digital to analogue 15 converter
HE_WQEQPE CRIPTION OF CIR%UIT 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 “!ég” 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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With further reference to Figure 3, device DS1994 is a secure accounting
device in the form of a secure memory that records the hours of use of the
apparatus. In this embodiment, the apparatus is provided to therapists for

no basic charge and the therapist onlyfﬁys for time for which the

apparatus is used. 20 In the preferred embodiment, a therapist pays for a
number of hours in advance and the secure accounting device tracks the
cumulaiVigtiraterencehienfigargppa o ssiepacaie anurentiseguiRiactsiatidis are

O &RRIEPPAINSISHANGR BROBEIRSIROrRE EYuibiaNc R RPRA B '8 Fbed, the
been paid expires. With reference to Figure 4, the device LCD1 is an LCD
B1k351 ?ﬂaqﬁig)qgﬁé’&\{gg Pg%faégﬁﬁai;ﬁ?ation to the operator of the
apparatus elépuicaicigasios appliecsjopsiiattissubeyiai spimiriakdi B¢ aie hWave 1,
I j ini he atu
Y e T
ilfpenEsttiapidartiaarnainemindiestenindivsieratastmith the skin
pﬂi@@famflwa&tbja&{ae@rasgaﬂtsemw&hmtﬁwdﬁa%%a{eaﬂiygﬁa&w%xwEaﬁanet
T ' .can indicate the current ery status and a er,
IR A, WHeR e eRs G A Rmnods et 2 fow

pp SHreené ey gh tfdékment, the display can 'also indicate to the operator
the 18 Wit B REHMRWRAH IR PR IPARIHEUANERRIME T ARG appears

t down" the time remaining until cessation of a particular treaime

;I%%I{Bgrﬁéw%y%r@érrﬂaiénﬁo@ﬁ%?ﬁ@f‘ﬁhé%%t?@r@?h@fd@ﬁla@m flow.

- | Efiectieslyp R46,0R¢ratal REY donmucatyrtketdividbi isepreeashisinekigd and
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The voltage appearing at the junction of R37 and the emitter is applied to
the inverting input of the operational amplifier U10A. The operational amplifiers in
the current regulator circuits are configured as differential amplifiers. Accordingly,
the signal on the inverting input is compared to the signal present on the non-
inverting input which, in the current regulator circuit being described, is a signal
called ISET1 scaled by the potential divider formed by resistors R32 and R33. If
the voltage at the non-inverting input of the operational amplifier U10A is below
the voltage at the inverting input of the operational amplifier U10A, the
conductance of the transistor Q1 decreases and, similarly, if the voltage at the
non-inverting input is above the voltage at the inverting input, the conductance of
the transistor of Q1 is increased. Effectively, Q1 acts as a variable resistor.

As will be recognised by persons skilled in the art, the current regulation
circuits detailed 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 o the
skin of a subject. Electrical current flows though skin tissue in paralle! 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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5 skin tissue of a subject. In this respect, this information can assist in
advising an operator of potential connectivity problems with respect to the
skin tissue probes. For example, in the event that skin tissue probes are
disconnected from the skin tissue of a wbject during a treatment, the
information displayed regarding the conductivity between the probes can
advise the operator that this condition has 10 occurred enabling them to
tadomsiderdyyi\viraudti@pehation, thdsresdsoeablerdoesmnsideVifid tuntleet regulator

"SRR B LS ?h%%ﬂﬁ%&i%f@&%ﬂéé%ﬁi%@tﬁ%%% fg%sh%cﬁedance
power inverter to convért low DC voltages toan voltage of 150 valts
fatresersedoisdher prosih He Al irkik fightPampla gy o changespn the
diﬁl@ié&a@#ﬂ_i\‘ﬁéki@fgﬁx%z ﬁ@%&?ﬁ{}ﬁ%ﬁﬂ%feﬁﬁgﬁ&tmﬁﬁm_ tapts to the
apparatus with an 15 audiq capability such as sounding a beep in the
COERHGRR S s R e e S Hum e

irfiestigce. The user input in the preferred embodiment includes 6 push

buttonsAZ &g diHyICRHY mﬁﬁé)%g?/&? HBPRSUORPRIETRY LRRBENE pro ortional

erating mode of the power supply. Internally, the microprocessor

SRt To Sl HERUOB B Sk ELes oAb RETBlEdE IRE T Sefinen@ voltage

Tahle ihvenPiiegyanpropbiticnal dherdvithglexerm dbles throlifie thecsitmeissue of
Tﬁ%lg&ié ntly includes up to 128 different treatments that can be
customised through an editor. A Treatment Table currently includes a list

of 16 prdgieanBraterrad embrrimpriednscvaliage. SignalmiPfd hranskiSEE] that
ﬁsmla%@pgapétzﬁgﬁw@umh@mﬂeﬁ ffllﬂiqéﬁt&ri]@@kﬂ e@CbpR SabiGt m%)galie?a[) ted
ist of active 25 tre nt ayipg the treatment.name,oq the ,
R U i B A SRR A il erpspmption
tief Ristignalvetuer dramethe ThisseprenessaciUbethrbegbf thelididiial to analogue
pégg@ﬁ@-wg?@gg)pormally activated sequentially. However to enable

treatmenis to be started part way through a treatment, one of the buttons
allows M%&ﬁﬁ?%?&%egﬁ?e&ﬁngefc?bgeé’é‘l’Qc?eﬁ LIS ACERANTR AcsquUNting
Cilavisetlinathies donme rifnaa g enmmep nieeribdy sthzdredeopdegillenisours dhase of the
P ahle ' r : ren 01
D P W B B 8 o
omsiE charge apddhaitharapisabr Rayg fprctisngarwhict tha apparatus igused.
NiCtPetssed Chiodigent ater et Pasia fela Al M SN advance

devi U4, U5 U7 and U8 (refer Figure 2). Device is @ latch that .
ST erins, RETIRR ER  HTLENG B the
URRPRIAIIS D KEeGoANsk erLsesdkRasyatiptoahths Rnphrdtscentsothe operation

e e oieR tdebslanalsal Kol lings 0 are applied to the
selection inputs of the mﬁltlplexer devices U5, U7 and U8. The

electric ¥ FRAAEROGA L (HEHTE f te Qﬁ}ﬂ‘ﬁ@o“éqﬁésmgé%ﬂ Hatjsysed
appperddee infermatiensigrint liopsr & 1ohtic\dppardtasnd UsosigdVites of the

Fap&tlYVaNs 2ishiy 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 reieVant to the operational characteristics of the apparatus.
Upon selecting a treatment, the display can also indicate to the operator the
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10 regulated electrical current appearing between these respective signal
lines is controlled by the respective current regulator circuits detailed in
Figure 1. For the purposes of describing the circuit operation of the
preferred embodiment, only operation @f multiplexing devices U4 and U5
will be described as the operation of multiplexing devices U7 and U8 is
identical. 15The supply signal PS1 is sourced from the power supply

HRWRIRG HBsiceaueah PR iR SPadiaURC IRAIIRAL AR GRe 1OPRE daymdl the

Iﬂrﬁ@mrﬁn@ugh b@@ﬁﬁ@m\@bmbdlmltrea{eﬁﬁpal current SUDplled to
the skln tlssueaf) qﬁ@gﬁ?c and seI n of 9 can als ens

t th
voliage ApHEY O S LY G o B8 e atso
dadgetaaﬁmgwtgnh@wmihplegn@maesm of thwiprobésreooedcted to the

diorssif Geiesimse f tﬂ? %&é'%@'lﬁ%&ﬂ#&&ﬁ%&‘?ﬁm‘%ﬁkng an

the out&ut s%nals of the mu tlg(exm% evice and, in the instance that t

SBRRNG R7tential eReesty R WithoeRRest QL isisinissuaqabes.
u?m BEinipie Ughhdesientlthat Ekindissely, mimeémwercssmin&&mm%@@km

R CUF L R Ry E R AL S MR AR A HGEIR e
SonsHstivity-RaiaapIdanerekasean wmrt%\mfmawl@wamsmtmn has
thecaliadigsasing mubte%kéwrdaﬂgé/aawem Iye%h%%ln%% FEELEe

camen/ B L Sinch B e ﬁ%‘éﬁﬁw%m %%Vé&fgh’éw

cfgnﬂgm@@wmwvrersigrmﬂv&ﬁdmur@ﬁnwlmmtomeawnagbeosnm volts
HePHR ity Rt SR IR 1D ‘B&éﬁ@ﬂﬂ%} F Slopijgal ‘fHéfE&fD display.

\F};({)_t %h multiplexing device U5 and provide return path as signal
U251, (indiEa Pk RS, RGP ST Tiggiave 9 pRAeS Wi an
mmerrwbammvohnmnasrmmdmglwmaﬂeimae edenndhiab drasrtregondition

' I Q%QE nnection of these
divi u%ﬁgéwﬁnes t %lféﬁdq pads‘}%léarrI gggfgcﬁét)lon to the skin tissue of
a sub;&iedeﬁﬁfgnpaﬁdh betReefAtRD RPRANeM dadludems psshriustersinEhe

ravesiod SLPRbeRRBhE Ferit R shFRIECLILAM NS AING PRES of the power
conn tqd to a suhject's.skin tissue aqﬂ the establlsh éﬂtkofa retur

R 8 PR SRSRel 1, aS SRYarLithion R fptRofihose

Xt path via X‘ny oneo remain
t@l@l@ﬁ irgudegiheptigstoanicTskile the Rregrarulrble amdi the Jduigpizer Table.

compl%euﬂ@aﬁf@avm@waefsﬁw%x%&y%%hﬁaseaﬁ@%m@ﬂﬁreﬁ%at

curr%tlnventlon nablest e apparatus to be pre- 10 programmed to
&P

R GHEIRMSEAANELEE AR BLRfeeh EF%"ES?‘?HBT@'P&B%WE%W&GS a list
aé iénpliogramsn rihe ik gionhidlihrebn dy tadiedrefteastment arexatopied using

vema RIS PAEH DY HEMA B2 AR geécg'ggj 81&%#8*@@ %enng Igthive

to one pad connecte skin tidsue o ec Wlth on

yeatEans sisplavineihatreabment aams oothenk @R dismlating ehiseatment will
elveiticoadid Wrtﬁétﬁlﬁn%hhﬁwaéﬂffﬁe'iﬁl e&{{& Rﬁéﬂd&@;@ﬂ%ﬁ%@ RF&;}Hﬁﬁent
e return seleclin [fferent pads 1o act as
RS RTS8 B Rl RS Rl At oAy acivated
Wmalmnﬁbmg)tmm treasodpictts skierstmnk paal/ Wway through a
REMARIRC GO uathI BARIIC BRI R S0 BRI A SERRIA AU SR cted

the skin tissue of a subject around the région to be treate
ApPSommBesape: &@E@Hﬂm&rm%nqatmﬁmaﬁgg 1} SRpTMRIRPISGTEMS.
betwedréhProgetarirmabtie (riclyley slish @Qﬁm@mwmﬁé@ﬁnmﬁﬁ@aw%p to

thB‘%r%‘S&W%?J%?AQ'%% %%%%Srmhrﬁee pglgg may be edited by a built in

editor,
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With reference to Figures 7A and 7B, the ability of the apparatus of the
present Invention to provide complex and comprehensive signal coverage

to the 25 skin tissue of a subject under treatment is further enhanced

when more than one power supply sigpgﬁll 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
depictedthvaitditioreto rgspereting thersighatsUSEPAtarnublGETS, @ anidréiFobessor

. . |
t%ﬁﬁ@%@gg@%@% SigHse Tér ﬁ#mﬁggas rai@rat%sxv ﬁ,soer@; %7 and Us

P53,"are applied to tissue wi

iRiEr FioHR e thieVisae s 2 dolktadat ilsham gighi Rearateaigeals from the

betivrprodiesrdDBB ko 5B NGHBS renddpliciricH e diostaplnsighll o the
tqgtgﬁjﬁ]ent rq%nated signals PS1, P52 and P53 between the skin tissue to
whicC

§e°57 pads are connected. Of course, the supply signals PS1,

PS2 an¥®Besneitie eulpplictignat ohtthiylaichiderieeddtsiyeanppiiad, to the

eYBRARMARRAL iR iinalkerus s wioneachPEe SEPPPhSI R Rical

e e e e T g Lisirbution (hrough e
the signal lines PS1 and Wave 1 and the signal lines PS2 and Wave 2. The
regulated electrical current appearing between these respective signal lines is
controlled by the respective current regulator circuits detailed in Figure 1. For the
purposes of describing the circuit operation of the preferred embodiment, only
operation of multiplexing devices U4 and U5 will be described as the operation of
multiplexing devices U7 and U8 is identical.

The supply signal PS'1 is sourced from the power supply comprising device
U3 and associated circuitry (refer Figure 1). The signal is sourced through
resistor R29 which limits electrical current supplied to the skin tissue of a subject
and selection of R29 can also ensure that the voltage applied to the skin tissue
never exceeds a voltage level that could cause damage to the multiplexing
devices.

With reference to device U4 (refer Figure 2), the input signal ENHI{
effectively controls all the output signals of the multiplexing device and, in the
instance that the signal ENHI1 is at a logic low level, there is no power supplied
from signal line PS1 through device U4. Effectively, the power supply PS1 can
be completely disconnected from the skin tissue of a subject. The three input
signals HISELO, HISEL1 and HISEL2 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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5 the skin tissue resident between pads PS1, PS2 and P53 and the return
path pads Cl, 02 and 03 is significantly increased when electrical current
is passed between pads C1 and PS1, 02 and PS1, Cl and PS2, C2 and
P52, C2 and P53, C3 and PS3, and Cgyand PS2. In the preferred
embodiment, each program entry in the Program Table 10 defines the -
following information which is required to generate a waveform; 1. the

wavefolinthe QrRiapc fRRSIBS M the miiPIedng. drVicg s IHAcHA S have
figgdih digabtNmeeNione, Kgheotibepalcpernfibae sdhalbardbton of these

RO oot OB PSR R o B e SRR
spibjegt|santigeations of theemudiipiexing pdcgacdidimredsiiapinablian dyelpower
U EIPNIERSEBSPRY 818 kiifadli S AHE RS OF BRGSHYSC BBRNSQ¥R % Wifbject's
maximum current flow; 10, the voltafge; 11. the number of current
réﬂﬂléﬁﬁ‘é?m the establishment of a return current path via any one of the
remaining pads. As a result, it is possible to connect eight pads to the skin tissue
of a subject and to generate complex current regulated wave forms between the
respective -pads. The current invention enables the apparatus to be pre-
programmed to apply specific signal patterns between one or more respective
probes depending upon the region of the body to be treated.

For example, with reference to Figures 6A to 6D, a power supply signal
may be applied to one pad connected to the skin tissue of a subject with only one
other pad acting as a return path for electrical current thus directing the electrical
current signal between two specific pads, namely the power supply pad and the
return path pad. By selecting different pads to act as the power supply pad and
the current return path pad, the current regulated signal passing through the
subject’s skin tissue may be redirected through those different pads. Applying
eight separate pads to the skin tissue of a subject around the region to be treated
enables the apparatus of the present invention to apply a range of signal patterns
between the pads in order to provide a comprehensive treatment regime to the
skin tissue residing between the eight pads. |

With reference to Figures 7A and 7B, the ability of the apparatus of the
present invention to provide complex and comprehensive signal coverage to the
skin tissue 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 PSS 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 PS8, 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 signais PS1, PS2 and PS3 between the skin tissue to which the
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2512. the Multiplexer Table used for each current regulator In this
embodiment, there is currently space for up to 128 Multiplexer Tables.

Each table includes 64 single byte entries that define the selection status

of the pair of multiplexer chips associata%q with a single current regulator
circuit. By creating programs that activate and de-activate different sets of
multiplexers 30 for different areas of treatment enables the establishment
obassngrencinmplested se®f icvorassitidesaptilyesigiaty R®TeREMHieAFSSEtnay be
disiHprea seyGEAtiamy! YR ISHRIIBRISHLR %'?M fﬁﬁ;'&%ﬁ‘%ﬁlﬂ@ﬁ&é %ﬁ%’e\ﬁ?fnt current
associated sets. Using split cycle waveforms allows the power supply

cHR¥R fPUDR I Paqh PLRgIRHARIEENAISwo 22 separate areas requiring
treatmeWiibyrefgitehdedtthFiguié 2 ethef GURpRSIRP BF Aighar AstADAMHbugh

duri Off partion of. the cycle in a articular ar nder treatment.
o B g X e PR LIE o e ot A DR e et
sRising-didpe and Gdinsigoifigantlyanefeased Sylhepesiedivéaincarsrthia passed
MEBNBEAYAESI0AAd PaTetharaling sigreptshe drst g fﬁ{ &Fand Ps3,
wayefo an eri f substantially zero current flow 24 thus

c Sréci:-ﬁgﬁ Wh‘%ﬁﬁﬂ‘i%% This waveform is substantially repeated at

26, 28, Botheipdatied probodimgra, veachfproyefithentesiiedHscRrHRsH bhable

Sg i . i i L0 ndi i 4, 28, 32 etc.
SR QR AR IOR SRIERNR Wb
areas rdquiringeryayelAreqaRsHed with two current waveforms I, and

12. During pettechedgrargaidraticajbject to a first half of a Wavefordm _35
' : , durin
beriod 3o, whi L PREE O ATbUaT Al R eV Row, the power
4, the falling slope of the first half of the waveform;
5. the falling slope of the second half of the waveform for split cycle
" waveforms;
6. the rising slope of the second half of the waveform for split cycle
waveforms;
7. the waveform type (including simple, split cycle or compressed
cycle);
8. the frequency of polarity changeover;
the maximum current flow;
10. the voltage;
11, the number of current regulators; and
12.  the Multiplexer Table used for each current regulator
In this embodiment, there is currently space for up to 128 Multiplexer
Tables. Each table includes 64 single byte 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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15 supply is switched to a pair of probes in area 2 such that the area
residing between these probes Is subject to the waveform 37. This

process is reversed for period 38 and again for period 40. Subsequent
switching of power back and forth betwgen probe sets treating two

separate areas enables each area to receive a waveform as depicted in
Figure 8A substantially simultaneously. 20With reference to Figure 9, an
SRRATBIE preme eedingtrpatmant Wi evdiphing tee awiveset ofnrabss fiem one
alfiee he theo stherttrekigent 268R b e biewearydiBpbasy ShbsIaS 288 Ger
Ve tgﬁ ed to another separate treatment area. During an active half of a
cycﬁe, electrical current is caused to flow between probes 46 and 50 in
treatméithareterengsiltn frigarn8A: artypicabwaneiermde OREamtbakbncludes a

40166 & a @ifrs"‘teﬁ‘élf‘thﬁE’MG@&H%,"‘@)ﬁFEH‘JPﬁﬁ&a&mﬁgtr@z‘fgﬁhum

, the power supply is switched to provide a positive first half of a cy
BT Y R A IS W R
periceiofisdbstahtiadiytreadoneuntravit fltve Bletiiisadamplethd eingasvitehedycle.

P A e e S

waxriarmelitdheo dssired a feasenave Dyivseisstion DEdbeorretionishagk time

bemaspeatmyfaitmee Piensived. etc. TNRARILNLE PR SRR %!9dhRled in
?_.ut }Jt ngnﬁmultitolexer ar;% rovide a retum current path via another

FiGHrs) SEWRRIPIR S SPRRaRe e SRa A SoaigenK e Stpelind i, two
sppardweveitrsednéngdiéd Bucingrerioe b vaesaslijip subjgatalosal fipstdulf of a

e RHI BN WIRSH R I 08 ThBY RSB SR Al L HRS Wa Pt SIdNECHRWer,

that the electrical signal is supplied directly back to the current regulator
VE0R RRTARS SR aLE B5Rch R SHRRGTIRIN 2P SHERIS Rowr Hirinower
thippipriigawittibedrtaysheaised probdeshiarsliiz atecihateir ket aeatieifing
BY RS RUHELY ﬁ‘?&%@t@ Y ety theWé%‘SFﬁmr BDCC R U2 1 & SISy for
diagram is shown detailing’a conventional power suppl arrangemenE

RATied 28 andiagainipnpyintdto Svbsrsmentsudiehieg af Pey@datkand fath
Bsbieh pRdEiNsets Trbatingniey edriRe ke sedpRE 88 R8s seive a
R S e T A 2 Sy Sl A Rarment with an
appardNith defatepeesionFiaven8oaresxzaresiehprobs dayeut ivdetaéednvdwrein
FREBLELIE AGNHIFARHYIP R &m&y%tﬁ@tm{caﬁﬁ%ﬁﬁ MIE‘&Q Ynd
system ely primarily upon the skill of an operator with respect to the
B@E@?n%%? :tt‘?épa an 63 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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As a result of improved uniformity of treatment between pads, the
placement of the pads becomes less critical and hence it becomes

possible for non skilled users, such as the subjects themselves, to
administer treatments. In 20 this respegt a relatively simple set of
instructions may be provided guiding the subject with regard to the
placement of pads on the skin tissue and the selection of an appropriate
tagnehénepenpbles eignifaratusalyybatagefigutais sushdbatstiiespoubjeaipply

WGP epsnsdefsired ALRNG Gk i&r@[fﬁefbglﬁa{%é‘évﬂqg%g&%@”& a

may, appl 9tlerown treatment in the comfort of their home at a 25 time
PRS- SHER ek 106 (RIECTIER 3I9RRL y SUERIRS (A RFRY AR fsdhe current
asguiglemeiniuill dadsinirspiace, chimaetialvsisitaebtghphdcaiinndue ipit ahd
ject [ et ly.their own tregtments.
e e e B R el R S IR By e
[aentsagviakien eifeullbility of the apparatus of the present invention to

treat 3QyaAPRsRIRsAERATSIMBLiRNERUSlY oV SiAGHEROWCERYIRNGRIing a
using the "off' period of g waveform in one.area to supply electrical current
EOREpal BT HE R AT S HAER e 5P B Ui R dp the
tdesicaedsiailzd in Fipbeesripl@dements provided by an apparatus
FEREILIBiNe present invention are achieved without significantly
increasing the number of power supplies contained within the apparatus.

As suchPaiMRERYRS SpRRiatisrAsy Reihad i thapresert rariianfnakirmthe
restalisimant fat twatplashiouareaceRiablthfagist ancaibmt dthadsteviestitent.
ider .dab .LIse by consumers. An
S R S SRR e
deaeBsanRS theh ansaskah ngaictisrineanh &raiveis cingigniicrntlingnore
UnifsHHNEeaMRsHIE ISoMpEFIEPRII BV BEENAHE thal FallAEAMANY TRB iR Skl
a?%\ﬁltg.étr ]ko 5 z%tso rgos | Ieg‘tha(i an agggrﬁtus and method accordllng to
e prepse RV HERARAY D &G L EEREL ?ﬁgsprocess of generating or
growindstigsuresuitl/of dmwme@kungmnm_orcmmmm legizeemepads, the
meamsquﬂéebaagm@téﬁ?&%dﬁ%%ﬂé&'xt%ﬂ?% gr??ﬁail%l?efor

relation to the treatment of burn victims or a%y other patients s
L}

SRE&iian dFemosUrR ASiheiSubisctithamselies o adminsientreakments. In
TitEréspech) B @dlathely Alnplo ldeOBY Hstructions may be provided guiding the

subject with regard to the placement of pads on the skin tissue and the selection
of an appropriate treatment program. A significant advantage in this respect is
that subjects are no longer required to attend a clinic in order to receive
treatments and may apply their own treatment in the comfort of their home at a
time that is convenient for the subject. The inclusion of a predetermined
arrangement 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 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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1.An electro stimulation system for providing signals to the skin tissue of a
5subject including: at least one electrical power supply; at least three
connection probes adapted for temporary external electrical connection to
the skin of the subject; at least one firstﬁwitching device for intermittently
connecting an output of 10 the at least one electrical power supply to one

or more of the connection probes electrically connected to the subject
therebylbausnpyosaitianie pravidee don@ectppanaibe satrheiimgnio dbéveresent
ARBAGon akd! EATLONE ﬁﬁﬁBU? %%ﬁlﬂlg'%ﬁ%ég{ngtﬁ{@'ﬁﬁﬂ% of power
connecting one or more other conhection probes electrically connected to
tRERRlisfeeeRAipas Wihim dhecanparaiufeABraush patRlasiestianHalignrystem
bycHopd gcwqabp@wgir&uapénﬂwwcagmamdt@m@ qwhmr@@taafleptable
connecti robes to become refurn prabes; an switchin ntro

R R e R e A ST B e B i e o
tRensuelifiag control devices are activated during a treatment to cause a

repeatecly iNapAEHIUPaHANCRRECRfHRY A4dbG RRBPRS thlo” BHaEI HRRShtion

causing the establishment of electrical currents passing through different

purthetisehreatenadicalatneds Lhsdeps htsainest irgudinahedsalipg of
estainiish ed dubitue cirautbesss tlunisy cativetitig wiproladomnahoh the flbauecautivity. It
e A ¥ bt ivention
Sugplhoread tn@srisktnn RopRessRi srerseling-praiouingdigivernaenap)s for
K grafseRBIne! fRdaveplata i BINBRAIRG oF BiRdIpLAIEGE THslaspect is

d&a}/ ?c%?a?l@cggsn'e%%??ﬁ drg a%r? ftgaﬁé ?ltggtrrhent of burn victims or any other

patients suffering the effect of the removal of skin tissue.
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30 MCSUP 26 supplied to the subject of the treatment is controlled, the =~ MCSLLP

output of the at least one electrical power supply being connected to the
one or more connection probes via the current control circuit. 53.An
electro stimulation system according to,glaim 2 wherein said electrical
current control circuit is a multiplexing control device and the first and
second switching devices are multiplexing devices each connected to the
electrical current control circuit. 104.A cosmetic method of providing
"Biicttd sdMEIRlohINiNE Sk dNY ENTHONAREIAG tRE IskePd/et: (a)
attaching at least three electro stimulation probes in electrical connection
with the skin tissue of the subject; (b) selecting one or more of the
brobedoetnirestiontationsystemdaieroiddinssigneds supipdyskiaridsue of a
gaqm or more probes to become active probes; (c) selecting
oné or more of the probes for connection to an electrical current return
path tiféreepicansialpstioa pewenmsientyobes to become return probes;

(d) conpectingsaid BRIRIABNG ?86'889 J%?édt? @yi@g@ﬁi&g@t@?@&mal

20 power supply an r more return pro es
connection to the skin of the subject;

at least one first switching device for intermittently connecting an output of
the at least one electrical power supply to one or more of the connection probes
electrically connected to the subject thereby causing said one or more connection
probes to become active probes;

at least one second switching device for intermittently connecting one or
more other connection probes electrically connected to the subject to form an
electrical current return path for current supplied by the electrical power supply
thereby causing said one or more other connection probes to become return
probes; and

switching control devices connected to the first and second switching
devices;

wherein the switching control devices are activated during a treatment to
cause a repeatedly varying formation of probes as active probes or return probes
causing the establishment of electrical currents passing through different paths
through the skin tissue of a subject with an electrical current being established
between at least one connection probe and more than one other connection
probe simultaneously during a treatment; and

wherein the intermittent connection of the output of an electrical power
supply or the intermittent formation of electrical current return paths vary during a
treatment and wherein the switching of the first and second devices occurs

independently of each other.

2. An electro stimulation system according to claim 1 wherein the electrical

power supply is connected to a current control circuit such that electrical current
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current return path thus causing an electrical current to flow between said
active and return probes with an electrical current being established MCSLLP
between a connection probe and more than one other connection probe
simultaneously during a treatment; anti 5(e)altering the selection of

active and return probes causing the establishment of electrical currents

t
g L R
ejempmi mvw&mmrhemgmeﬂm@fqoﬁ@m I elotmost monenicn robes
\ﬁglﬂ.]gféh %ﬁ% ég}eg tto claim 4 wherein the selection of active and

return probes is varied during a single session of electro stimulation.
MCS8LLP 27 6. A cosmetic method of providing electro stimulation to the

$kin ofg, UBIGR ARRAEENGHS FURA %@d@d"g Fdaé'iﬂﬁ"ﬁ'\ﬁF%Fém‘%ﬁi electrical

single probe Is selected as an’active probe at any one time whilst all other

ProBes copled|strriitds ActiviiBlpxigesontral deyisetrne dieodr e rdaarnd
W%@%&H@B@fm %ﬁb‘@ﬂﬁ%&é@i@é& RS BIhic R8s HRITIERical

claim 5 wherein only a single probe is selected as a return probe whilst all
BiHenprmeErhflradfected as active probes. 10 8. A cosmetic method of
providing electro stimulation to the skin of a subject according to either
claim 4 or claim 5 wherein one or more probes are selected as active

‘robe\HREBIRIIBMEIIODRIHES Ui @ simutlatiopripie skin &f a subject
iﬁgﬁjﬂﬁ{&:tﬁ@mgggwroviding electro stimulation to the skin of a subject

(a) attaching at least three electro stimulation probes in electrical connection
with the skin tissue of 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;
(©) selecting one or more of the probes for connection to an

electrical current return path thereby causing said one or more probes to become
return probes;

(d) connecting said one or more active probes to the at least one electrical
power supply and said one or more return probes to the electricai

current return path thus causing an electrical current to flow between said active
and return probes with an electrical current being established between a
connection probe and more than one other connection probe simultaneously
during a treatment; and

(e) altering the selection of active and return probes causing the
establishment of electrical currents passing through different paths through the
subject as compared with the paths established in step (d); and

) repeating steps (d) and (e) until completion.

5. A cosmetic method of providing electro stimulation to the skin of a subject
according to claim 4 wherein the selection of active and return probes is varied

during a single session of electro stimulation.
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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 MCSLLP
flow is established in another area of the subject. 20 10. A cosmetic

method of providing electro stimulation to the skin of a subject according

to any of claims 4 to 9 wherein the method is effected with an apparatus
consisting of only one electrical power su%?ly that is used for the purpose

Qf profidRgBRIG Bethrd A ravigingals eHe stipjedation totha sliarpéacsubject
40e8ramh 9t EMdINGISIeCH @ SEBWAE Whisr e Sip kmaIbiseiaceosdiBeted as

to any one of claims 4 to 10 wherein the step of the at least electro
%J?iﬁ?ﬁ&ﬁ&{%@&@ﬁﬂye%m%ﬁ?e%w.'%éalbﬂtwmgﬁiﬁr@r%ﬁéegtﬂs}@@z rgturn

eeted by the inclusion of a predetermined probe arrangement for a
particular part of the 30subject in a piece of material that is placed over
the area requiring electro stimulation such that the probes are placed in

Tonnepticssyithithestizje afairthadanp elsttratetieuiipshrot IsRRtioNS subject
MCS LPfB éﬁFA asmetic Tﬂeth d cﬁ\%}rovidi g electro stimulation to the
LERR0 5 éé?iﬂFHi PiF PINGHRLRSRE BiRgle probsidsigplected as a
retciurdjrolseprdrietaainbieerpaite e e gelerRid ashake prbsttially to
conform with the shape of the 5subject's face or a part thereof. 13. An

electro stimulation system according to claim 1, further comprising a
&ingle Ainibsivietie imétiedt sif pritviding ddoe atiehthatrecanthawikanibia subject

adeVi(:(f ar Ocomlﬁ}:arisildl within s@d sg}&l%unit. 10 14. The elegtro ted
SRR PSS gy NG R 2KEIAS R HENYFRIQRSS fromelected as
aniviD padde inam @ rendede mmine ¢ spimsEbrelstansbip as | pstverip et other

for connection to the skin tissue of a subject.

9. A cosmetic method of providing electro stimulation to the skin of 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.

10. A cosmetic method of providing electro stimulation to the skin of a subject
according to any of claims 4 to 9 wherein the method is effected with an
apparatus consisting of only one electrical power supply that is used for the

purpose of providing electro stimulation signals to the subject.

11. A cosmetic method of providing electro stimulation to the skin of a subject
according to any one of claims 4 to 10 wherein the step of the at least electro
stimulation probes in electrical connection with the skin of the subject is effected
by the inclusion of a predetermined probe arrangement for a particular part of the
subject in a piece of material that is placed over the area requiring electro
stimulation such that the probes are placed in connection with the subject at the

approximate required probe locations.
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1515.The electro stimulation system according to claim 14 wherein the

connection probes are located in spatial relationship to each other by e

attachment of the probes to a mask that is appropriately dimensioned Y CSLLP

align the connection probes in a prefereggd spatial distribution across any

region, or part thereof, of the skin surface of the subject. 20 16. The

electro stimulation system according to claim 14 wherein the mask is a

facial mask and the pre-determined location of the probes is a preferred

‘Hrangbroesmigticoretbotinef probisting ehectaeisiinagatirotqtive thiireof ao$ubject
ject. eJaleairo sii ' t ing.ta clai .

g G S e g 2 Blbisined

PR eiEaageatentis ahapee sidmtantiediiearmiyrobeighdhe shaoe of the
Ao ngggtg,egetgg[p{r% ject. [+ACSLL.P 29 at least one electrical
| e Y

power supply; at least three connection probes adapted for temporary
external electrical connection to the skin of the subject; at least one first

Pyitching dRUEE KiTBHBIIEPLE FPIBESHIHARD VAU PIRRE AL dRaSTising a
one electrical power supply to'one or more of the connection probes

singienindaudirseiaindfesbswittiing Arsiaroansriresasdnsteitc hingdevice are
cﬂfﬁﬁfﬁﬁed \,\,ﬁmﬁasséigrgn@gm_switching device for intermittently

connecting one or more of the other connection probes electrically
connected to the subject to form an electrical current return path for

furrent adnplied O X iturIasHisgs R atEERANG Y8 HIsHADY wREARY FRI
one or more other connection probes to become return probes; and
connection probes are located in a pre-determined spatial relationship relative to

each other for connection to the skin tissue of a subject.

15.  The electro stimulation system according to claim 14 wherein the

connection probes are located in spatial relationship to each other by attachment
of the probes to a mask that is appropriately dimensioned to align the connection
probes in a preferred spatial distribution across any region, or part thereof, of the

skin surface of the subject.

16.  The electro stimulation system according to claim 14 wherein the mask is
a facial mask and the pre-determined location of the probes is a preferred
arrangement for connecting probes to the facial region, or part thereof, of a

subject.

17.  The electro stimulation system according to claim 14 wherein the mask is
a body mask and the pre-determined location of the probes is a preferred
arrangement for connecting probes to a region of the body, or part thereof, of a

subject.

18.  An electro stimulation system for providing signals to the skin tissue of a

subject including:
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switching control devices connected to the first and second switching

devices; wherein the at least one switching control device is activated

during a treatment to cause formation of probes as active probes or refps, | P
probes causing 15the establishment of,glectrical currents passing through '
different paths through the skin tissue of a subject; wherein the

interm;j i n electrical power supply or the
interm%%gg%\%g%i%lr% %tﬁ ééﬂgﬁ%} é%‘?%ﬁ{ return paths vary during a
treatmehleast thies sionhectipndiivlestadeied fpideepnianiexteal electrical
Qsssmiindependsntly gleaghiotper. 19.An electro stimulation system

according to claim 18 wherein the electrical power supply is connected to

a curr@iteaskeificsisyitshinadaderiten kleranttengyirenieeing asauitput of
fAktae 13534'&‘?8@%89@&%%%&3%%Wﬁ'&%@ﬂ%@tmﬁ_@écﬁ%ﬁ%{% probes

ower supply being connected to one or more connection probes via
ebyreatshis &R Igi@Q| or more connection probes to become active probes;

at least one second switching device for intermittently connecting one or
more of the other connection probes electrically connected to the subject to form
an electrical current return path for current supplied by the electrical power supply
thereby causing said one or more other connection probes to become return
probes; and

switching control devices connected to the first and second switching
devices; wherein the at least one switching control device is activated during a
treatment to cause formation of probes as active probes or return probes causing
the establishment of electrical currents passing through different paths through
the skin tissue of a subject;

wherein the intermittent connection of the output of an electrical power
supply or the intermittent formation of electrical current return paths vary during a
treatment and wherein the switching of the first and second devices occurs

independently of each other.

19.  An electro stimulation system according to claim 18 wherein the electrical
power supply is connected to a current control circuit such that electrical current
supplied to the subject of the treatment is controlled, the output of the at least one
electrical power supply being connected to the one or more connection probes

via the current control circuit.




