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1 ELECTRO STI MULATI ON TREATMENT APPARATUS_AND NETHOD
FI ELD OF THE | NVENTI ON The i nvention rel ates generally
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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
30 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 2 currently inpossible

to ensure that an area being treated is uniformy

exposed to electro stinulation. Non-uniform exposure

of an area requiring treatnment will usually result in
reduced efficacy of the treatn2nt. In these instances,

a subject may require nore 5 treatnments than
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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



30 treated. Other attenpts to overcone the probl ens of
non-uni formtreatnent have included systens having

nuner ous power supplies that are connected to sub

sets of probes such that placenent of a set of active
probes on the skin tissue of 3 a subject conprises

probes that are connected to d8fferent power supplies.

Swi tching the individual power supplies on and off
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SUMRMARY'OFFIfE WENTION an el ectrical power supply
to one or nore connectlon probes electrically

connelit ene aspect, 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;



to the subject; a second swi tching device for _
intermttently connecting one or nore 30 connection
probes electrically connected to the subject to form

an electrical current return path for current _
supplied by the electrical power supply; and sw tching
control devices connected to t4ghe first and second
switching devices; 4 wherein the intermttent
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et o S8 FIRSUNBR, b SRR B e gpur proves
" préroarily "detgrmingsr thieesath sof 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

mul ti pl exi ng device with the connection to the probe

configured as an output of the device. Sinultaneously,

each probe is also connected to a second nultiplexing

device with the connection to&he probe 30 configures

as an input to the device. The first multiplexing

dPIUB tRehR@be At @Al ooe tines Gonmectians ot thetduipudsiop the miltiplexing

t r

i Bl ) el et 100 Qe (hEiny 83 bepuoa, e two

el tuRgs i éaﬁc'fb@rqf dalum) sluring 2 treathentdsut any irdividual protgs should not

tr r I tive or

o o tagga“ B BB o WntediBa § el f e it conro
ftheHESthultlppke)haighe dsamiectirae ahatoitds 88lcted as a

b th
pfl'Bfu'rﬁ Hl’d%"e (Pé %.ﬁné& \?Petﬁ\g”rrétﬁnfﬁarj §H§}l| H% sfc%@ﬁle%i?x%r)
but anﬁ'ﬂp mnneangalarrpngmeemmwmascand the abﬂatyetotoedtraﬁthaﬂype of

aGhé o Ap&an lp%tlcmﬁé)rnﬁﬁg nfq?sbg%tc?x ?@?s hs provision of

current contr Cl rcul
meepigxealeetyicaltcurmat @atmbuilonseammagst iatset of pﬁdbeetdbdnééte@ to an

10r%tré5fbr%ﬁpﬁerﬁ'- . connected to the return path

15

20

25

30

hrough the second multiplexer). The connection
ar r angbrenether app&dhetheamds@ﬂtelnﬂénﬂont protndes @n bdsml'ollbb €slectrical

L T ——

c fiewingt thmughrarbateaomfstharsnb@st by centieatibn ©f ar®e with at least one
C%ﬂfecérﬁ)drehﬁn??obe]\phe%ﬂa for treatment. In another

aspect esent T aventi on provi des a controll ed
el ect ra alectﬂga@mrer suppiy is domnested o mera;; ledst ohé aEle probe;

curreng S t°e| Ul B6ktaned!id & nﬁg&sii g@tpaﬁl[ ] enﬁ_'em gptive and

fl ow ng through an ar ea of - the <4
ofetﬂfé‘rﬁé’obﬁtaﬁldat | east one active and return probe

wher ei g éﬂ&tlﬁﬂ Hehiédr fh‘éaﬂrogg‘gﬁ& 'tﬁg’-gJ ?Fs§ %eééﬁgﬁc?e? Pergc%n%%c ed to a

t he at ast one acti1ve r
r geund aefeaeqog fbmmb@tmnrpﬂam:/amamé oamdubtanbe natwork. e

and I Rid!first PoI88Rca 2filistdHee! 14" %Hégrfag&e &r? 31#3 &lgmflcantly

and the first resistance I's co
r @reaies iean theexpgttod resistancel prabéréed beiwaloh mcﬁmdm tamq:robes

oA i P Wafdt i B oL T Sebort g suio

t the @apg@tmuofr%ﬁr% trmenqzer wcparatiel vitht thecsctive tanderearrd probes
 Sisidhlytiost b IBHES of b Witprt oy Wheh S proes
c¥Ankirst |36ﬁchﬁd to i treatmest iagaaanckhel ohqies alf | 2 Isignificnily greater
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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.



substantially reduces the incidence of a stinging
sensation when active probes 25 are first attached to

a treatnent area. The choice of a significantly

greater resistance as conpared with the inter probe

resi stance of a treatnent area also ensures that the
majority of electrical currentéfroma power supply

passes throu the area being treated. The junction
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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
30 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



as the voltage output of the DAC varies, the

el ectrical current flowng wll vary accordingly. In

a particularly preferred enbodi nent, the output

voltage of the 25 DAC is controlled by a digital

out put of a m croprocessor, which may be programed

to provide a varying DAC out pur voltage, thus causing
asimlarly varying electrical current flow through
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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
25 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
30 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



one tinme whilst only a single probes is also sel ected

as return probe. In a particularly preferred .

enbodi ment, the selection and connection of active

and return probes in nethod steps d) and e) are chosen
such that during 25 any period of substantially zero
current flowin one area of trgatnent, current flowis
established in another area of treatnment. These
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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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from the positive connection at the power supply through the skin tissue and
retums through a controlling transistor, through a sensing resistor to ground. At
25 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
30 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



Separate areas under treatnent using a split cycle
approach to effectively treat both areas
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scenario a high voltage multiplexer integrated circuit (HYMUX) can be used.

01

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

30 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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this gagh 'WWELe isSclled Wy gnc%pendently 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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25 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.

30 In particular, a control loop is established that substantially reduces “Iég" in
the control loop as compared with known systems. Mors 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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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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t Qbﬁéi'g{bsf % dfsb%?uﬁdicates 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



Accordi ngly, any voltage signal applied to | SET1

causes a proportional current to flow through the

skin tissue. For exanple, if |ISET1 defines a voltage

wave form then a proportional current wave formfl ows

t hrough the skin tissue of 10 the subject. In the
preferred enbodi nent, the vol ygge signals | SET1 and

| SET2 that cause proportional current flow through
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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
30 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.



operator of potential connectivity problens with

respect to the skin tissue probes. For exanple, in

the event that skin tissue probes are disconnected
fromthe skin tissue of a subject during a treatnent,

the information displayed regarding the conductivity

bet ween the probes can advi se1fhe operator that this
condition has 10 occurred enabling themto take
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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,

30 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 US and provide that retum path as
signal Wave 1 to the current regulator circuit (refer Figure 1).



m croprocessor (DDO to DD7) upon the application of an
enable signal to the 5 latch device U9. Various of

the out put signals of the |atch device U9 are applied

to the selection inputs of the nultiplexer devices

U4, U5, U7 and U8. The electrical current signal that

is to be applied to the skin §gssue of a subject o
appears between the signal lines PS1 and Wave 1 and

t he si dmahe prefesedPsmbmdinamy the2mulfiplexibg dendecdsaUédand U5 have
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25 psldh dissierlofenbubjoctrinter tréstment isifoitiesri endadest whén k¥brafishn one
UBO\DQIV ?upply 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
retumn path pads C1, C2 and C3. In the particular example of Figure 7A, three
30 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



their signal Iines IMto I N8 connected such that upon
connection of these individual signal lines to

i ndi vi dual pads for application to the skin tissue of

a subject, configuration of the multiplexing devices

U4 and U5 enabl es the power 5 supply signal PS1 to be
directed to any one of the pad®9 connected to a

subject's skin tissue and the establishnment of a
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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



19 pads are connected. O course, the supply signals

PSI, PS2 and PS3 may be supplied sequentially or

si nul taneously and may even conprise different current
wave forms .for each of the supply signals. Wth

reference to Figure 7B, the conplexity of signa
distribution through 5 the skpn tissue resident

bet ween pads PSI, PS2 and PS3 and the return path
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TRy B PTG ol o b i 515 e
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20 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.

25 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

30 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



sets into any required nunber of active associ ated

sets. Using split cycle waveforns allows the power

supply current regulators to be fully utilised in two

20 separate areas requiring treatnent by sw tching

the active set of probes fromone area to the other
during the "off" portion of the cycle in any

particul ar area under treatnment. Wth reference to
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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

30 separate areas simultaneously with a single power supply by using the “off”
period of a waveform in one area to supply electrical éurrent to another area
significantly improves the efficiency of the application of treatments,



30 the treatnent prograns, both areas will have been

treated sinultaneously or a single area divided into

2 sections will have been treated far nore

intensively. The ability to apply signals to the

out put of one nultiplexer and provide a return

current path via another nult2pl exer and the contro

of the multiplexer 21 signal lines enables the

appar aiThe improeersents ipgovidet dycan Epparatise apeardingstopthieypresent

Si; SupDl | f : ; gt C

pyittiof B8 aflovdd Wiftofit'SioRfbahiE HeRbdtingl i bt of power

el syppliescedntaingd avithins theuapparatus.dAs euch, \anbelestra stimblation system

c . o CUrre

FiscBiting 1 4t Rleenf et mal el bRk PR Sy ah Weooptapie
5 c most guehahabihertdeyicbds osrsidered affordablet for paichasenard hbtme use by

c ontrolled by the current regulation circuit.

%%hgmé?éfence to Figure 5, a circuit diagramis shown
det ai | Angingproverhapparatusaind svatods apgdridingr toathgepresént invention

Ny POAA o3 s o RS i

apyands decabilusydtaetulesoéictbyeactivatingrdirculatiom iho theetissab ektivity. It

101 e APl EEA 460 AR S 5P BBty S HER Wi
t ynay bd usedtot assist the process afjgeaerting oo firawirg fissteedrid/or cells for

' d . .
A PO o el P b BB s ot
c papizulady vbartefigial or relgtiinetos thehtreatmeny op iburm vickishsugoany other

piP et oo A8 SRBSIA R el G0 HERbR0 Ui 1 or i1y

of treatnent between pads, the placenent 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 may
be provided guiding the subject with regard to the

pl acenent 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
treatments and may apply their own treatment in the
confort of their home at a 25 tine that is convenient
for the subject. The inclusion of a predeterm ned
arrangenent 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 treatnents.
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In a further inprovenent to the anount of tine
requi red by subjects to have treatnents, the ability
of the apparatus of the present invention to treat 30
separate areas sinultaneously with a single power
supply by using the "off" period of a waveformin one
area to supply electrical cur2®nt to another area
ni ficantl oves the efficiency of the

2 ST LA D IRING.T HE N ENTIONRE AGHUGSE s
prOV|ded by an apparatus according to the present
i nventi,on,are ved wi thout sjgnificantly
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deNdctrizal powehsmpw &orf bPHided bsmfé&horﬁ) ﬁﬁe&ﬁ%lg?&*:nected

consuners. An inproved appara
ai B]‘%"N%ecf'o the present invention further enhances

medi cah Qé‘d@ﬁGt §W|tb‘h|rfd1|d§wbéipf§r QhtetrhiRBHIE Fonh&&in pdbﬁg or more
t he he n , decubitus, frdctures e

L SSntseion (hefos olSatibaly saanecien i dbaCSURRGt Pt fprm) af fsctrical
| surbrtaeRAs pathlfér duidhnt Suibphed By fd el 'H%%P gu%:w and
according. to thegg sent invention gwte use

assi st SWIIng sert icg8 neanaected tor ther Hgt rand seeanst switching
addviegs;cel |s for skin grafts or other tissue

repl ace{_‘lrent ther a% es or other purgoses Thi s aspect

is pavberel te piesmyttent cpamectian of| the iqukputoft ane electrical power

t B@@Iﬁeﬂme%tehﬂit’t@m\/foﬁﬁéﬂﬁh &rele%?%a%lh‘r‘?%nt rEl%H ?5‘&@ vary during a

ferln the effect of the renpval I SSue.

Ipatment \dadprherRineber svitehing:1ef | the fissiEapd secondwevices occurs

Amtdebatdernﬂ of é4BW athdron system for providing signals to
a subj ect | ncluding: at |east one electrical power

supply; a first switching device for intermttently
cdnnedin alpctrostiowiation systeanacdordihg ¢ iclaral 1 pmwarn e Ble¥trical
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f supplied mﬂnetsub,leciqftlma)twamtenng contolied. nor e connecti on
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ag el ectrl cal current return path for current
pp! ALY elgetropgtinalation sysiempaogardisa gl githesnelaid 1 or claim 2
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second switchin devi ces;
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;



wherein the intermttent connection of the output of

an electrical power supply or the intermttent

formation of electrical current return paths vary

during a treatnment and wherein the switching of the

first and second devices occurs 15 independently of

each other. 2. An electro stir4l ation system accordi ng
toclaim1 wherein the electrical power supply is
connect(®Y t §elgcing peaor Fue 1abithe: prabestfoscarmettian to an electrical
ol . . _ .

Cr Sk tBtung Wl oroty BRI S o orrtOletisbi 1d Bfcomo retum
syRioBAS:according to either claim1 or claim2 20

wher ei he ki : ; n .5 Chl: |cesare
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sel ecti 0 : connection to
at | eas(?pongﬁeﬁgetg? ?‘?'8%%%%3‘@?@5@@(‘{}%‘&&%% aegusi ng
sai d of® or repsatingsteps {d)tandi{eluntit complstiore pr obes; 24
(C, selecting one or nore of the probes for
conhnection to an el ectrical current return path
10¢ 1Ry ebyP RthGA RS PeQUiding glecke stimulation 4o asubiechaerending to claim 4
I ahErein thé §§1€§ﬁor\(6f)acti\‘ié3ﬂr‘itﬁétnhrﬁg>r§l§’ésq$ QFﬁedJ&JT‘Rfrfé.
active probes to the at |least one 5 electrical power
supply and said one or nore return probes to the

eléct r ilcmbthoduofrproviding telgoropstiniulatitnstoC@ d6bje& @ording to either
ween Sali'j active an

el rjcal rrent to flow, bet ) ]
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and (e) until conpletion. 10 5. A nethod of providing
electro stinmulation to a subject according to claim4
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an active probe at any one tinme whilst all other
pr89besAarFigthgglo?%trgv?digg e[e%%rg rs%m%ﬁa%%ﬁstb a subject according to either

claim 4 or claim 5 wherein one or more probes are selected as active probes and

20 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 whersin 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
25 subject.



15 7. A nmethod of providing electro stinulation to a
subj ect according to either claim4 or claimb5
wherein only a single probe is selected as a return
probe whilst all other probes are selected as active
probes. 8. A nethod of providing electro stinulation
to a subject according to eithgr claim4 or claim5
mherein one or nore probes are selected as active

es ,and.. 20 .one s.are selecte as
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zero current flowin one area, current flowis
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cmnolm:locaﬁonmth t he subj ect is effected by the
inclusion of a predeterm ned probe arrangement for a
particul ar part of the subject in a piece of material

t H&: i 4 pethed ot providingrriediagtimulation tp agsubjest aeeprding to claim 11
SMHBr@nﬁtthQVb@déC& l‘hﬁ%trlaf fiﬁ:l ag?é%ﬁ@&et@ﬁﬁn@é ﬁ)&% bfangement is

connection wth the sub r oxi
r SHapedeubstatigly iocﬁé’ﬁfq"@ﬁ%'th the shaperet fﬁ'@diubﬁcfﬁ tagedi ng
electro stinulation to a subject according to claim11l
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preagsoundirdference 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

25 expected elsctrical resistancé between an active and return probe in the area of -
the subject.



the junction between the return probe and the first
resistance is connected to a ground reference through
a control |l abl e vari abl e conduct ance network. 14. A
controll ed electrical signal supply according to claim
13 wherein the first electrical resistance is

sel ected such that it is signggicantly greater than
the 25 expected electrical resistance between an
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flowing through the area of the subject. 16. A

controll ed electrical signal supply according to claim
156aheAerontialied gleatdcal @ignaésuppll adserding ta efaimnts mherein the

S ?&%@P %ﬁﬁédn' thélenlifts a6 %e%?n&@ﬁ@tﬁ&élqgsé@ncg Is conpected to

contro network to ena ener a
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according to claim 16 wherein the control si gna
networ k i ncludes an operational anplifier receiving

ong i npUEortioNsd diditricad RifHal %Uﬁ;ﬂy NRCVRANg P eRAA! 5l wherein the
tter and the second resistance

th t f th
RS ok B A o andere SPI oGRS v s rom
C @iy ebridictandd n&ﬁvorlé\cémgdéﬂ foqfle fUrREibh bf e eThilBPANd the second
su acco din m 17 wherein the operational
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anal ogue convert
oan&ﬂmgdmmthbttBscbftefemﬂabgmhfmd to provide a varying
digital to anal ogue converter output voltage thus

causing a simlarly varying electrical current flow
239¢ nr B pRtrelipd Qleéélcek sighal” 8RRl @ecording 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 retum probe



20. A nethod of controlling the supply of an

el ectrical current to a subject connected to an

el ectrical power supply unit that is in electrica
connection with the an area of the subject by at

| east one active probe and return probe 27

respectively including a firstyel ectrical resistance
connected in parallel with the at |east one active
antespectively ipclodiing arfitstelsctrical aesistahc® tomrtBcted/iarpaadilet with the at
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de@flthedutqbaparid cal current flow through the area of
the subj ect.
subsequently controlling the variable conductance of the network to cause

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




