,;,e3e8Lp6T8i {}t r -6 JAN 2003 APPARATUS MWWMMP\I OF SKI' N | MPEDANCE
VARI ATI ONS 5 Copyright Notice The matter einis subject to

Copyright protection in Berne Convention couniiéies, which CO_QH :‘Ipﬂglr 'ngghe
property of the inventor Publication of the patent specificatiorm, ny

act by any patent office, does not const iver of to these rights
Background to the Invention This inventi,mmm,i,m’@wﬁmmo an apparatus and
met hod for automatic eval uation of 15 skin'i variations in order to
estimate the state of health of the internal®®P§ans of a human or ani ma
Exi sting nethods of utilising skin inpedance values for organ diagnostics
base their, lyt i § rgfﬂ? ) Qg i npedance
and produégﬁﬁﬁrm%gpg?g%{%ggﬁﬁgiﬁ%g”rlesu %’é liagﬁﬂéle%p?r%ﬁts)n nuner ous
vari abl es, including the enotional state of the patient, nuscul ar tension,
measurenent tinme) the contact area and pressure of the neasuring el ectrode
and various physiol ogical differences between individuals. _,a,. - 6
JAN ?_0@opyriglittNeticeany years of research the inventor now believes that
the internal organs of the body of a human or ani mal have correspondi ng
areas on the skin where' - ° information regarding the correspondi ng
internal organs can be retrieved by neasuring the electrical properties of
sai d skin Theyp r . [ i - Leh ' ondi reas of
orid Widite? chnll’&{léhe hef¥ éf\eégﬁjf& ﬁeé@gﬁgﬁtc @9@?&?&1 F}fjlﬁgnea

t he skin have ot her properties re 0 reflexive

pyhsi ot herapy. (i ncl udi ng ,aqgupuncture), for exanple, the afility to.heal and
/or rel Ré}f’é{e%%‘?'hc‘&iﬁg% ﬁl YOgRt s dhe PRpPRYY 8?@%@"%8’ i VQH?%‘?" Bkl i eves
yet further that these corresponding areas of the skin may t o be mapped,
whi ch ndhe patenipypecifiaatian, o amaadt dyany patieot offia¢, loEheoi consntute a waivef olind t hat
the ear auricle may be particularly accurately mapped and is nost suitable
for jhhe thegehptof the invention since in nost cultures the skin of the ear
i s exposed and may be exam ned wi thout any garments having to be renoved.
in this specification, unless the context clearly indicates to the
contrary, the term"inpedance") is to be understood to include resistance.

Zu Summary of Invention The inpedance variation can be neasured in two
ways: Background to the Invention

This invention relates to an apparatus and method for automatic evaluation of
15 skin impedance variations in order to estimate the state of health of the internal organs

of a human or animal

Existing methods of utilising skin impedance values for organ diagnostics base

their results on non-ratiometric measurements of basic skin impedance and produce

20 inconsistent and unreliable results which depend on numerous variables, including the
emotional state of the patient, muscular tension, measurement time, the contact area

and pressure of the measuring electrode and various physiological differences between

individuals.



2. - 6 JAN 2003 Method 1: AC evaluation The difference between the AC

i npedance neasured at a specific frequency 5 and at a specific skin area
with a calibration electrode and a reference el ectrode and the.i -
nmeasured at a simlar frequency and in the sane area with a n&aﬂ&iﬂ@ﬁﬁ%
el ectrode and a reference electrode, is used to determ ne the state of -
health of the internal organ corresponding to the exam ned skin area. The -
cal i bration elAftarmsms ygang of sesspich dhe Bventor peps bekipventhat thedniernal argags at i vel y

| arger than the neasurenent el ectrode skin contact area Method 2 DC

eval uat i of thidiebodgran 4 buemde bhraningh lefive ektespaidigs adeas tonethsuskite rwiemel”
significant drop in 1 ~ skin electrical resistance witnessed after a

suf fici e, E:'ﬂtrieﬁéédﬂgﬁ@?}&% oﬁcﬁn%‘ﬂﬁérg%%ggﬁﬁvﬁﬁﬂf ?é&ﬁe@dwrﬁ%ﬁﬁng he skin

bet ween the el ectrodes™i s exposed t tentia a magni tude sel ected |,
to give the break:through effect.  The resi stance of, t.he skin is,nmeasured
20 bet vveé‘ﬁ §Peﬁ§§§hrpéﬂ%ﬂﬂeseloécﬁ‘%dsé‘”bol g&?s’@iﬁe"ﬁ(gg 'ﬁ(?él?ft]'\ﬁﬁshlﬁf'aésﬁ’é%t to a
reference el ectrode, and the DC resistance of the same skin area is again
neas Ur edcaruespanding arras of theuskimhave othes prapstties pelptad ite the ssisare phaeflgxiyg t h
respect to the reference electrode The ratio of these two values is used to
det er m ngylish@hedapy @incdiidingadctpureture)idod exatiphaltheitglin to edlemdoondreligved t h t he
exam ned skin area ;r 3 - 6 JAN 20p3 An apparatus broadly in accordance
with the,: J i ol l owi ng functional blocks A

measur e Ar{ﬁ\égﬁ%ﬁgb?t@%??ﬂlgggwgﬁggf%g%rode, a reference el ectrode, a voltage
generator bl ock, a neasurenent block, a control block, a user interface

bl ock, a result presentation block and, optionally, a data storage bl ock.
The vol tage generator block generates a potential difference between the
measur ement elThetnvsaer batievieh petrfuftherghatahese eotrespaeding araap of theglskisrmay on

el ectrode and the reference el ectrode. The voltage generator block is

conngect ek irappad! wiidh map iseplivabldve vaeibty iatividuaisk. The neasurement bl ock is
connected to the neasurenent el ectrode

2~
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The inventor has found that the ear auricle may be particularly accurately
mapped and is most suitable for the method of the invention since in most cultures the
skin of the ear is exposed and may be examined without any garments having to be

15 removed.

In this specification, unless the context clearly indicates to the contrary, the /

term “impedance”, is to be understood to include resistance.

20 Summary of Invention

The impedance variation can be measured in two ways:



.and ‘the reference electrode (Fig 1 ) 15 The neasurenent bl ock determ nes

t he 4i-npedance between the neasurenent el ectrode and the reference or
calibration electrode Alternatively the voltage generator b|QCG g@ngng@
connected through the rmeasurenent bl ock to the neasurenent el ect e he
reference electrode (Fig 2) The ultimte purpose of the neasurenent bl ock
is to measure a paraneter (such as voltage or current) that can be used to
zo determ ne the inpedance or resistance between the neasurenent el ectrode
and the hﬁfgrg ce(gleqtrode. The nmeasurenent block is connected to the,
control BYIBERAFheMC 8YAMAIONp| ock is connected to the user interface bl ock
(if present), the data storage block (if present), the result presentation
bl ock, the voltage generator block - ~ 6 JAN 2003 and the neasurenent
"bl ock. The control block sets the voltage generated by the voltage

gener ator bl ocgheTHiffeeffd betwebh @k AUSRpediidRr fBdsufid 4tef epauific frequarche
nmeasur enment bl ock to detect the break-through effect, and the resistance

measur ' i ect, e resistance
S orage BrARE it Rl Rre Gt ERATHRHIARbAE Bl s FABrh B BEPROAPIG ey 0° 0ot @

results of the neasurepents. through the result presentation bl ock. The
resul t prBREAMNSE MEASWSEDRK2 SiyiaE e@@ﬁ@f an '"atll!'\?iség'ﬁlar?f‘rw&bd‘i BN i on to

informthe user of the result i.e. the state of health of the internal
organ, oleteairnde ang at teferennst dlestrolbicik used e sistdrmirieotheofatepdr bealtbpfaheer a
great deal of experinmental work the inventor has found that an apparatus

broadl y ifie@roiodRid6@edpohdling e thertk@Rine@ Rk itite ETROL4libEfibnadtectivde anbed bel ow
to obtain reliable results. I; Technique 1 AC eval uation The calibration

el ectrode_d I (N j -ha. nhel ev ' nding to
he i nt ersfgrenty BEERadd oSl Afdes e daliUfy 158 b e Pl B UEFRBEC 30
determ ned. The reference electrode is placed in contact with any other

ski n1r e8kingontact §réd he hand of the subject The control block uses the
vol t age generator block to generate an AC signal of specific frequency and
magni t ude between the calibration and reference el ectrodes. The control

bl ock determ nes the inpedance between the el ectrodes via the neasurenent

bl ock Thes&ired olDdb@latiohor es t he i npedance val ue 5

The term “break-through effect” refers to the sudden and significant drop in
15 skin electrical resistance witnessed after a sufficient potential difference is applied

between the electrodes

The skin between the electrodes is exposed to a DC potential of a magnitude

selected to give the break-through effect. The DC resistance of the skin is measured

20  between a measurement electrode polarised negatively with respect to a reference
electrode, and the DC resistance of the same skin area is again measured but with the
measurement electrode polarised positively with respect to the reference electrode

The ratio of these two values is used to determine the state of health of the internal

organ corresponding with the examined skin area



- ~ JAN 203 in the data storage block (referred to as "calibration 4
i npedance”) The control block signals that the calibration inpedance has, o
been determned via the result presentation " block The calibration . -1
el ectrode is renoved and t he nmeasurenent el ectrode is pl aced..(ﬁﬂJAN ggog
area undergoi ng investigation. The control block uses the voltage |
generator block to generate an AC signal of simlar frequency and magnitude
bet ween the calibration and reference el ectrodes The control bl ock
determnes the ratio between the calibration inpedance and the inpedance
neasured w t AR HPPARELSU PTasglve Ire éceqrdancenwitho theeimvention navatincudeothen -
indication of the state of health of the internal organ The control bl ock
di spl ay Jolldveing dsndtionainblbties result presentation bl ock (e.g. on a disease
intensity percentage scale) Conveniently the result is displayed in
percentage format, calcul ated according to the follow ng equation %

Disease = ( 1 - 1 neacurenenf ~ Ircferencc ~ X 10~, % Di sease = (1 -

O

Rreferrence ~, Rreacur ement X.100. Various percgenta anges correspondi ng
to diffferent @t"éetaé‘éreglfe"%gﬁjl/%rhcad‘ijrat“r‘?@ ?Ft(ﬁ’:éﬁaﬁ.re%ﬁlcﬁgch{foggt%v lgq%ei ndi cat es
a healthy state, 40 to 60%indicates the upper limts of the healthy state)
60 to sEemerALIr blacksa megsyementttdoak ataontrahblogh a uset doedacadilaskt asestlt acut e
condition of the internal organ in question. r, - fi JAN 2003 Techni que
2. DC eypadsendationbibok andfoptiendly, elsatstardge blocl aced in contact with any skin
area The nmeasurenment electrode is placed in contact wwth a specific skin
spot corresponding with an internal organ the state of health of which is
to be determ ned The control block uses the voltage generator block to
generate a potential difference between the el ectrodes The control bl ock
det er mi nes t Hd'er ¥AABEABRIETAR 3?/@@% generales @t poigaualy differeRes hekrssretiént bl ock.
The control block adjusts the DC potential difference al gid checks the

r esilét amzasurament ¢l¢ntrode snd therreterdnak lelectrotiowrahe ealibaitiontetacostiohatl e suddenl y
to starts decreasing rapidly (break-through effect). The control bl ock

checks tdfereheselt@ode Thé vbitdzesieablatoVBIbHE i Sorineae sl and REnGEIEdr ®ly bl ock
stores this resistance value 1n the data storage block (referred to as

"1 ef er epgeednedh BloRRCEhE measurement block is connected to the measurement electrode

-

and the reference electrode (Fig 1)

15 The measurement block determines the impedance between the measurement
electrode and the reference or calibration electrode  Alternatively the volitage
generator block can be connected through the measurement block to the measurement
electrode or the reference electrode (Fig 2) The ultimate purpose of the measurement
block is to measure a parameter (such as voltage or current) that can be used to

20 determine the impedance or resistance between the measurement electrode and the

reference electrode. The measurement block is connected to the control block

The control block is connected to the user interface block (if present), the data

storage block (if present). the result presentation block, the voltage generator block



. The'control block inverts the polarisation of the neasurenent and reference
‘el ectrodes with respect to each other and uses the voltage generat BEZﬁ B
to apply a DC potential across the el ectrodes. The control bl o‘tlsadgé\ ﬁ s
the resi stance between the el ectrodes via the neasurenent block (referred

10 as "nmeasurenent resistance"). 2tl The control block determ nes the ratio

bet ween ahﬁeth%rFﬁ@a%WeﬁEﬁPBIorcﬁ.sij?h@%ﬁfrofi!}%c N&ts' T GIIfIBE CucnBiatell BPGR: © and

k
cal cul ates the Intensity of disease fromthis ratio. "The follow ng equation
1522l ondlo Y30, IO SRR v oS8y SRRl oM 21
X 1 ~~ The control bl ock displays the result on the result presentation
bl ock ( dnepsergmgnigbleslst@ deteetethsi Broakothreugh effect.sand) e resstapipASHMEREYyY t he
result is displayed in percentage format, with various percentage ranges
correspandi sghtitod bibdkf enestores had eewievl daforativn inheheodgarstorbyeibiadkl ¢ff 0 to 40%
indicates a healthy stag, 40 to 50,f indicates the upper limts of the
heal { hy p#dsah; $he kBl BlokRARRAESIE SPoRGHE GeS3!6F 1RMAheRrdRnk00%

an’'acute to condition of the internal organ in question For best

br eak-t hr ou effect inducti t.he reference resistance asurenent shoul d
be nadetb\ﬁof'gﬁfl??ereﬁ‘ahgrﬁ }ﬁ"qgf’%}%t?—Bﬂéesﬂ@lpé‘?sf:@éﬂo'hé‘ﬁg‘f MALIRY &5 A %espect to
the reference el ectrode, although with higher potential differences between
the t5 eisuskoroaidio indicatdorpts infora thehuser pfithenestki ¢ tho aighe ef health ofithe al so be
observed if the polarity is inverted. When using the DC technique, if the

i nt er nalinterngPdrgh, ddddindtie by thw/centivl Bhek resistance will be neasured with the
measur enent el ectrode pol arised positively with 2u respect to the reference
el ectrode than with the neasurenent el ectrode pol ari sed negatively with
respect to the reference electrode e.g. 300 k[err] as opposed to 30 k[err]
Simlarly, when using the AC techni que, the neasurenent obtained using the
meadlir eeserintion of OPErIN have an i npedance reading which is higher than
that of the nmeasurenent obtained using the calibration electrode. n

After a great deal of experimental work the inventor has found that an
apparatus broadly in accordance with the invention may be operated as described

below to obtain reliable results.

15

Technique 1 AC evaluation

The calibration electrode is placed in contact with the relevant skin area
corresponding to the internal organ of a subject the sate of health of which is to be

20 determined. The reference electrode is placed in contact with any other skin area,
usually the hand of the subject The control block uses the voltage generator block to
generate an AC signal of specific frequency and magnitude between the calibration and
reference electrodes. The control block determines the impedance between the

electrodes via the measurement block The control block stores the impedance value



.- 6°JAN 2003 It is also possible to rise an AC signal when using the DC 3
techni que ' Al though both the AC. and DC eval uation techni ques are . ot
effective, for thin skin 5 regions of the body) such as the ear auricle, -
the DC eval uation technique is preferred, while for thicker skt aifes2003

t he body, such as the feet, the AC nethod is preferred as thicker skin*

areas requijre hi g{her voltages for the breakthrough effect to occur, which -
coul d bdnhe daty stergge binckJgiprsed toras “calibetion impedanes) & s The £enta® blegkar at us

such as that described above, uses new neasurenent technol ogi es and

rati onetsignals dhahtheqesbibratiod impbdance has besi ddtantinednda tlepeatlapreserdatagnost i ¢
results which are independent of various physiol ogical differences between

indi vi dupb&e trhe camhiigakct®d el i€ réhodedd BB tmeaSiemehttdiedi@Ae iPpladard t he
measurenent tinme. The results depend on the intensity of the disease, the

effect of pressure is insignificant. mpl. es le 1., 2t~.]n a first
Cest i n At s b ek dRh et Rh oo kEF CoREeLrBRT bRy HESTIE fer e
obtai ned: Auricular projection areas (thin skin - DC measurenent):

r ef ef en@eneiershlasie to senemte pe AG signalifsirailas fisaugney tand magnitidehebyese nent

resi stance = 200k[err]: 9 ,. , - S ~aN 2003 ~ a 95% of disease activity
Heal t hy th¢ galibratioy &el ieferermeehstrodeasur enent resi stance = 10 - ' 25K[err] i
a 0-G% of disease activity S Pdal projection areas (thick skirt - AC
measurenent) Reference resistance =1!.5 Kk[err] (at 2SO0 Hz) to ~ Stomach

proj ection area neasurenent resistance = 300 k[err] i a 95% of disease

e 0 6% of TR 6T RIS e i b Il €T R

infection) Auricular projection areas (thin skin - DC neasurenent) 2tt

Ref er endle impedange deeasured withe the] meadmoy electijode and onyests thisastip dreatt

resi stance = 100 k[err] ' i.e. 90% of disease activity Healthy organ

pr ojiect imfic&iRast theastat o€ hedlth sedeShRAGE ofgah0 Bl ddnGor blotls disprays the] AN ~~~3

result on the result presentation block (e.g. on a disease intensity percentage scale)

Conveniently the result is displayed in percentage format, calculated according

to the following equation

% Disease = ( 1-1 measurement /[rcfercncc ) X 100-. or

% Disease = (1 - Recierence / Rmeacurement ) X 100,

Various percentage ranges corresponding to different states of health of the
20 organ. Typically O to 40% indicates a healthy state, 40 to 60% indicates the upper
limits of the healthy state, 60 to 80% indicates a sub-acute state, and 80 to 100%

indicates an acute condition of the internal organ in question.

6



I a'0-60% of disease activity Pedal projection areas (thick skin - AC
hreasurenent)' Reference resistance = 10 kS2 (at 250 Hz) i ~ Kidney

proj ection area neasurenent resistance = 100 kSZ i.e. 90% of di_fszajéN 22003
activity Healthy organ projection areas neasurenent resistance ="

k~z i e. 0-60,% of disease activity iu Description of the Drawings Figure 1
shows, | chemgti ¢,.bl ock .di agram representation, an apparatus for

eval uatigﬁc fq“g%i' nﬁprﬁ)@@aﬂ@é variations and state of health of a
corresponding internal i i organ, using the DC or AC techni que of .
measurenent, broadly in accordance with the invention: Figure 2 shows, in
schemati c bl ock di agram representation, an alternative inplenentation of an
appar at us f or Thy alefiatnden elettrolie nis i pipedainc ecovaci avitlorsy asidn siree e dhe heal t h
of a corresponding internal organ, using the DC or AC technique of zo

measur enﬁ@%ﬁug{?ﬁggdélé’ct}daqu c@&qﬁechatc? \&ih\eaisg&ﬁﬂé isﬁﬁ%sgrgi dbfr&spdndif@Ws, in

schemati c i agram representation) an apparat us eval uation of skin

" inmpedance. vari.ations and, state qof heal th.of a cqrr 0ndi NG N | ocean,
S g ¢ htBAN GACRRal SR G LB o] heaLh L i 15 Dot BIede The FOTETeD

i nvention; -- 6 JAN'2003 ~ Figure 4 shows, in schematic circuit diagram

r epr esenblack vses the yoltege gansmtgr black tegeraratergDEpatenyial diffsyencg Betwees shows,

in schematic circuit diagramrepresentation) a control block and a user

i nt er f ac@ekieRfrsdec CPRlERArd! ldck et mines thakbkigtaRceSHEWEen ihe ehectredastvie circuit
di agramrepresentation, a result presentation block according to Figure 3,

- L . fheeltomitod O on'9 to
| gure th%[)}ﬁ%}% yrembat BISTE  The %bB{?thf:lgg!i\(aagru"%{P t@?%@fpg}i‘ﬁ%éf ifrereficd/ Qhd a0

gener at or a nmeasurenmen atcor ure 3, Figure 8

shows, in schematic circuit diagramrepresentation datg stor 1t ~

bl ock acenseks HE 'Eeé‘stﬂinﬁ'ﬁPé"éfhelﬂiegiéﬁaéc%)??glﬁ Véas‘ieﬁﬁ%"i ‘%F“égo'gl%w?“&?%g)‘ am of
the software used in the mcrocontroller in the control block in Figure 5)
Fi guree 1€Qashalesieasing grapplly dbreafrtbemghaceffent). t Flee mostkk blaskigpbhesks dbe

ot ai ned using the apparatus of the invention in DC neasurenent node, 15

Fi gure lredisaheyentiliastgilephiue is epciesienirtdoatol 5166k stopsnhie nastante sklua
resi stance on applied voltage for a skin spot corresponding to a healthy

organ (H B Slid3hat « ing-to a di seased organ
orden (P ey SDL FRE SRS |
The control block inverts the polarisation of the measurement and reference
15 electrodes with respect to each other and uses the voltage generator block to apply a
DC potential across the electrodes. The control block determines the resistance
between the electrodes via the measurement block (referred to as “measurement

resistance’).
20 The control block determines the ratio between the “measurement resistance”™

and the “reference resistance” and calculates the intensity of disease from this ratio.

The following equation is used for the calculation:

% Disease = (] = Lincasmement / Ileferencc ) X 100' or



.techni que of the invention using the DC neasurenent technique, Figure 12
shows, in graphic representation, the dependence of skin inpedance 2i ~ on
appl i ed frequency, when applying the technique of the invention using the
AC measurenent technique, Figure 13 shows, in graphic represenLgﬁgﬁgbggggg
spots on a human ear auricle corresponding to internal organs; iy

14 shows) in graphic representation, skin zones on the sole of a human 12
~ 6 JAN 200F°f¥erase Gt {és FondicdRrzmrepanti 9 ar i nterns! organs In the
figures reference nuneral 1 broadly indicates an apparatus for determ ning
the state of health of an interns! organ of a sut~ject by the inpedance 5
vari ation eval uation nethod, broadly in accordance with the invention The

apparatus 1 iTyl ddes aloweldtsag@e qr%r}@mt&nhblr&rah p'?eae/maﬁbn gRERN81esn
potential difference hetween a neas,irene: ~t 1 or calibration 11.2

el ectrode ,and. a. efeece trode 11 3. The voltage generator block 5 is
connect bse?‘rbe 'BWBS'cyo‘ﬁetr?eq ?%ed&?l%fby the control block 2. The neasurenent
block 6 is connected to the neasurenment electrode 11 | or calibration
electrode 11 2 and the reference electrode 11.3 In figure 2 reference
nuneral 1 2 broadly indicates an alternative apparatus for determ ning the
state of heal@dnvetiently ithe eresalt ior displayetl & ehjearie biprinate withedamms | ;

vari ation eval uation nethod, broadly in accordance with the invention. The

vol tage ﬁgﬁd}ﬁ{a@& P4ngb eskes‘i,oaaﬂagnatdﬁ?eranrgawef h%'lth QJfftlf.e%l%Hﬁ'e %tc\éﬂsﬁﬂ the

neasure OI’ cal |brat|on el ECtI’O el and the reference

by he. SoPTbne Bede S ARkTbeRiRTcuro it GRFCRRLT ALk BeS TR

measur enent el ectrode_ 11 1 or cali bratl on electrode | 1.2 and the

r ef er enstate| e te P indigatena sibaaryrecfiate apd otk 1® 1§8Yeindicates ahacit§pedance
bet ween the neasurenent electrode 1 1 . L or calibration electrode 11.2 and
t he 19 ef ebadicien ef detiftetel drgan3n §lestion6 JAN Q0(33' Alternatively the voltage
generator block 5 can be connected through the neasurenent block 6 to the
measurenent electrode 11 1 or the calibration electrode 11.2 or the ~''- '
reference electrode 11 3. The ultimte purpose of the neasurenent block 6

isto . : :
For best break-through effect induction the reference resistance measurement

should be made with the measurement electrode polarised negatively with respect to
the reference electrode, although with higher potential differences between the
15 electrodes it is believed that the break-through effect may also be observed if the

polarity is inverted.

When using the DC technique, if the internal organ is not healthy a higher

resistance will be measured with the measurement electrode polarised positively with

20 respect to the reference electrode than with the measurement electrode polarised
negatively with respect to the reference electrode e.g. 300 kQ as opposed to 30 kQ
Similarly, when using the AC technique, the measurement obtained using the
measurement electrode will have an impedance reading which is higher than that of the

measurement obtained using the calibration electrode.



.hmeasure a paraneter (such as voltage or current) that is dependent on the

i npegance 5 or resistance between the nmeasurenent electrode | 1 1 or

cal i bration electrode 11.2 and the reference el ectrode 11 3 The EF?EKNGZEﬂé
block 6 is connected to the control block 2. The control bl ock 2

connected to the user interface block 8 , the data storage to block 3, the
Tesult presentation block 7, the voltage generator hlock 5 and the

measur enent bl ock 6. The control block 2 sets the voltage generated by the
vol tage generator block 5. The control block 2 uses information received
from the neasut Rnvotpdakibleko Bsd an AEtsRMEI When Ringaké DiOwERnigid ect and the-

resi stance asymmetry The control block 2 can store and retrieve information
in the data storage block 3. The control block 2 infornms the user of the
results of the nmeasurenments through the result presentation block 7 The
result presentgtion blqck 7 ma nerate a visual or audio Jjndication to
the user of t “’P@’é{’JBPa\ tl.f'ﬁ AG ﬂé Ig{égtv%lugtforhtg&lwqpegprq ‘Tf&cf'ﬁ?'efjf’hgl’“ gf'@an)

- obtained by the control block 2 2 Referring to Figure 3, an el ectrodermal

di agnbst regiensi of the bedyrsygh @ethewdar auridle the Daevaluatiom teshdiguefiv prefiereed. n

di agnosi ng i nternal organ pathology in humans through , electric

stimul at ivbile fcthickBeskam 6RasBRBEHEIVE BichQls thefeet eleyAL dsahedlissireerie@aks. I n
the el ectrodermal diagnostic unit "1 the control block 2 displays

57" exol uloRRF iy erers rephis Ao Gupes ok Pt BEWRRGHED et onb@ieg it 10

video display unjt 13 or a television set connected to the- ' UHF nodul at or
unit 10 E?'%J@i’e@ﬁ‘Wlé‘&h esHbiEctcan be di agnosed are displ ayed on the monitor
or television set The operator selects internal organs to di agnose via the
keypad 9 The control unit 2 selects a nethod of diagnosis based on the

| ocati on of the skin spot/zone to be investigated Two net hods of diagnosis

are avai | abl e ThB@wiehtdidelisves tHaB EMappanslue WidhoR thdIRRSHLRARBbVE, AsedBAS U ement )
or direct current neasurenent to ( measurenent). AC measurenent is better

suited t Pedd ¢ %ﬁg‘t {egpﬁ@hgltgg ! nf krbt'?orﬁélﬁp 1@ nth[]uﬁf Sﬁ%h eésch%fveé h:%nglgtt%{llt aP(?

measurenent 1S 0O areas w SKin such as e ear The

control unit dji.splays a pictyre of the region to be investigated (such as
£°5 the FeRsttagl J@a%e'ys icarepyl W#garzm@p@rdegb tvaripis R’Hﬁ’é’é"g)\ﬂ?ird{fg’cfﬁé’e?rv(sasuri ng
el ectrode 11. ! nust be placed by the operator . The control unit 2
cont rol sbtttheewdhdiai;giea@engtt amotiotd! osthteSof lar patignt, amusqdarc gdnsionnknd gchexecut e
the selected test.

measurement time. The results depend on the intensity of the disease, the effect of

15  pressure is insignificant.

Examples

Example 1.
20 In a first test in which a gastric ulcer was diagnosed, the following results were

obtained:

Auricular projection areas (thin skin - DC measurement):
reference resistance = 10 kfQ;

25 = Stomach projection area: measurement resistance = 200kQ:



.For DC measurenent: The voltage generator block 5 generates a sma~l 2t}
constant potential difference between the neasurenent electrode |1.1 and,.
the reference electrode 11 3, with the nmeasurenent el ectrode polﬁnrJANjZU[B
negatively with respect to the reference el ectrode. The current 1s
continuously nonitored by the control block 2 using the neasurenent bl ock 6
and when the current rises above a preset thr e%tgg}l dp il 1S assumed that
both probes are in contact with the skin. The® 7270 OLAIFASHRFIVEY sy -
potential difference between the probes is slowy increased and the current
t hrough the probe measutiedltioenganpseisttionmaseass kneasvrsgient rais@anees=d8l-cul at ed
by dividing the value of's the potential applied to the probes by the val ue
of the measured current running through the prghes. JVhen a sudden
significant drop in this resistance is detected {see i figure 9 for

al gorithm the potential difference between the Rprob [ nt.i puously
adj usted so as to maintain the neasured currerdt ?h@({ﬁéﬁé'?ﬁégﬁ?tgfggs at a

predeterm ned |l evel. This continues until the rate of change in skin
resistance falls bel ow a predeternined | evel The value of the potenti al
difference at this tine is stored by the control block 2 in the data
storage block 3 The control block 2 uses the voltage generator block to
apply the sane potential difference between the probes with opposite

pol ari zation ( the neasurenent el ectrode positively polarized with respect
to the reference electrode) The current is continuously nmeasured. The ratio
(measured curgent)/(preset curren i g~believed to give an indication of

" the degree of {)'pd%s é%é%é‘ﬁngh“aéaéﬁﬁtsﬁ%m g(r: 'B‘Fftiﬁ'i‘f.mef‘b this ratiois close to
zero, the relevant organ is believed to be |, diseased If this ratio is
greater than 0.6 then tRefefencegesitansegah’ k@ (pe?i®ler t o be heal thy The
closer this ratio is to zero, the greater the degree of pathology (e.g.
cancgr) is believedsto BenpicRpesiectich 488 OF GAdksurbiRnf RRfapte B1300 k(2
nonitors the current via the neasurenent block 6 and 20 displays the test
result on the LCD display 37 on a di sease perc age.scale .until the
operator presses the foot pedal 12. The cont'reoﬁg%lcgﬁ'Segieoarcgglw he test
result in the data J st%ramle bl ock 3, and activates the buzzer 35 to

i ndi cate the conpl & i on§HYHYERRBIOIFAON Areag e RS ESRARE TeSBRICB Fer at or pl aces
the reference electrode | 1 3 and the i r~ - 6 JAN ?_003

15-375kQ
i.e 0-60% of disease activity
13
Example 2

Pyelonephritis (kidney infection)

Auricular projection areas (thin skin - DC measurement)

20 Reference resistance = 10 k()
= Kidney projection area measurement resistance = 100 k(2
i.e. 90% of disease activity
= Healthy organ projection areas. measurement resistance = 10 -

25kQ

10



.calibration electrode 11.2 on the skin of the subject when pronpted via the
.LCD.di splay 37 The voltage generator block 5 generates a small c0£sj§N .
"potential difference between the electrodes 11.2,11.3. The curr®m Jd LUOB
continuously nonitored and when the current rises above a preset threshold,
it is assunmed that both probes are 5 in contact with the skin An sinusoidal
alternating voltage is now applied between the el ect r(ﬁd s. The current is
moni tored continuously by the control block 2'&d-f8% éﬁﬁééesiﬁ“é(%nt bl ock 6
and the voltage adjusted until the current reaches a preset level. This
process is referred to as calibration. tai The control unit 2 displays a
picture of the region to be investigated (typically the foot ) on the video

noni tor or tep&d| Frofetioh ARRAS (Hik REint NECTRGwiremBAgsent at i on bl ock The
control unit 2 displays a nessage on the LCD display 37 informng the

operator that the suring.electr I d the reference el ectrode 11
3 nust now be usedﬁagﬁnggﬁ%ﬁganfﬁ)—e&gkﬁléﬁt(])?ts{)ifizgi cates where the nmeasuring
electrode | 1 1 nust be placed by the operator The current is continuously
nmeas@ired The rati o= neaKifney prajectiontarea pr es seasurement nesistaneieTilBYLE t o gi ve
an indication of the degree of pathology in a particular organ. If this
ratio is close to zero, the relevant organ ig diehiofdRdadeqcheityi seased. |f
this ratio is greater than 0 6 then the relevant organ is believed to be

heal thy. The cl oser_thi f{f{"?}g’l 0is to %i?)égtygg Bgeégé%?geﬁ]rqtsﬁganggggﬁ.e_ ‘(I)'];le

=

pat hol ogy (e.g 2u Tance Yeth By
control block 2 nonitors the current via the neasurenent block 6 and
di splays the test result on the LCD display 323 &f a di sease percent age

scale until the operator presses the foot pedal | 2. The control bl ock
stores the test result in the data storage bliech-60% andiset aviatigs t he
buzzer 36 to indicate the conpletion of the test --6 JAN~-200~~_ The

contl{)ol unit 2 consists of a mcrocontroller 16 (typically an 80S | ) An %
oscillator 28 provides a clock signal for the mcrocontroller 16 A standard
adress latch 11.) c n{!i uration is used to create a 16 bit adress bus (
11.1, 16 3) FE‘H“BBr?%é fg)"f‘U"Eg%ZK random access nenory 56 and 32K read
only nmenory 57. A bidirectional data bus 16 1 transports data to and from
the mcrocontroller 16, 'The mcrocontroller 16 interfaces which a keypad 9
usi ng keypad interface 17, (typically 74HC922) The el ectrodes are

gal vani cal | y Figgreat eibw§ ihrsoherhAiR BIBLIO diigFm iréprBsentation, wh appirarusdor 43 in

t he vol tage generator block 5 The neasurenent block 6 is optically isolated

from t heyfiBAdorbf (i Imﬁéﬂaﬂ{&‘é %&HBL?E@&%&@@%&?& a RoteiPbraindahteMpl t a; €

applied to the primary col transt or ner 1 s stepped up by the

d i | 43, 2 Vol doubl ing circuit 44 doubl tifies th
S o alo s e PCl A Omfad iohy Sty foRMk Shabd e, ' "

capacitor 38 When relay 40 is off an
mvention;

Figure 2 shows, in schematic block diagram representation, an alternative
implementation of an apparatus for evaluation of skin impedance variations and state of
health of a corresponding internal organ, using the DC or AC technique of

20 measurement, broadly in accordance with the invention,

Figure 3 shows, in schematic block diagram representation, an apparatus for
evaluation of skin impedance variations and state of health of a corresponding internal
organ, using the DC or AC technique of measurement, in accordance with the

invention;



.t 5'alternating voltage is fed through to the relay 42. Wien relay 40 is

on, the constant voltage over capacitor 38 is fed through to the relay 42..
Relay 42 is used to switch the polarity of the signal fromrel ay...ﬁ)hJéA'N 2003
conbination of relay 42 and 40 is used to set the voltage between ke

probes to an alternating voltage or a constant voltage and allows the .
polarity of the probes to be reversed 2t1 The primary coil 43.1 of then
transformer 4Fiduse drshoen, yschBmatabipcudl dinkiafhrepfesetifitbn, Na ipowet sipply

anplifier node A progranmabl e si newave generator 39 (typically M.2036)

provi des f:he_i i to the opanp 41. Sinewave generator 39 is

control Ilédhgg/d({?ﬁgéﬁ?ggggéo?ﬁ roller 16 via lines 22.1, 22.3) 22.4. The
frequency is r[} - - (E JA N C103 di gjtal I% rogranmed.via this Islﬁrial bus
The magni t ude FEUrE RSTGUEpIT SCOFMALG FleH!t df él&ﬁ‘l TPFEsFRiations @ Nl BN s equal
to the voltage on the output 24 1 of a digital to anal ogue ' converter 24
The out pand ¥ oberagferfage bipek aficgrding ta Kigaread, ogue converter 24 is set via bus
16 1 by the mcrocontroller 16 The current is neasured using the

measuyr ement  biFgeike G Wiemvst e Sdhefidtié diRdunedngiadi repRséntardas | s rehdsed by an
i npedance such as the human body, current is conducted through the

el ect rw@%sénﬂat%n%@& g,%zan{m #i"gbf lp resistor 45 The voltal!,le appearing
t t

. e T, . .
over this resistor w respect "to ground is therefore proportional to the

lcf current t rou%tytgewgrobes. An, opa buffer 45 feeds the signal to the
preci si on rect!®fer’ 156P d"b?c?wtﬁp&ﬁ‘g& dBEEm JEPRESENRIIORunet aP838€7 and 48

These e:ctract the absolute value of the sil;nal which is fed into a seri al
anal ogueggneratpgblogk avd aweasweménb@)cksgcdidmgADEigi@e dommuni cates with the
m crocontroller 16 via a serial bus consisting of lines 22. | , 22.2 and

22. 3 through apuedBighadks! imkchefmané @aeuibXiauFine epkesefation OWPHAR Sthagd3, 54. A
zero crossing detector 50 detects the polarity of the voltage over the

measyir i j ransmts this information as a binary one or
zerglldton@ﬁéﬁi&%ﬁégé%ﬁ(ﬁ%&?ee?‘ 16 through an optocoupler 51 Wien an
alternating voltage is applied to the electrodes, curyent is nmeasured at
every vol tageglﬁé‘é?(.g 'Pﬁ%w "brSHEB‘erfjo Per d%’%i‘tfs‘heoP"éwazrérBsefjo'"oﬁ‘ée
transition to occur on the output 22.5 of 20 optocoupler 51. The

m cr oconmiaspéantroler incthe sortont blpokiindiguee f.0d equal to one quarter of the
period of the output voltage frequency before requesting a conversion from
the anal ogue Figuek gOtshbwsomvgapieic réfresehtugion] tledsredaktkirobijie effedt sgbaiyed r el evant

information on a nonitor through the t ~~
using the apparatus of the invention in DC measurement mode,

15 Figure 11 shows, in graphic representation, the dependence of skin resistance
on applied voltage for a skin spot corresponding to a healthy organ (Figure 11a) and a
skin spot corresponding to a diseased organ (Figure 11b), obtained when applying the
technique of the invention using the DC measurement technique,

Figure 12 shows, in graphic representation, the dependence of skin impedance

20 on applied frequency, when applying the technique of the invention using the AC
measurement technique,

Figure 13 shows, in graphic representation, skin spots on a human ear auricle

corresponding to internal organs; and

Figure 14 shows, in graphic representation, skin zones on the sole of a human

12



.- 6 JAN~~~~ ~. video display unit 13 A dual port ram 30 contains a bit
mapped version of the screen The microcontroller 16 can read and WUA@ 2603
to the dual port ram 30 through a data bus 16 1 using control, Ilﬁe .

and 16.7 and the adress bus) referred to by nunerals 11.1 and 16 3. A field
programmuabl e gate array (FPGA) 25 uses counters and shift 5 registers to
sequenti Vi : nd to wite red green and bl ue
(RGB) pi ;féé tcllo::rl gﬂon@ﬁgglﬁ) p‘é&tnc&erﬁxﬁg}gﬂ\%ﬁrﬁcal and horizontal retrace
information to an RGB to PAL encoder 31 A universal sync generator 33 ,
generates PAL video standard synchronization pul ses. These pul ses are

| ocked to the maid system clock usinj a phase |ocked | oop 34 The pi xel

cl ock is deriJadther dgnrase referiences ypameral cl oedoadls #ndigatesgan epngmmtes sforn t he
FPGA 25 The pixel clock is used to read and serialize data at the correct

rate and deferinlifing te' Stafe oftiheatth dfraanintdisal Bigan PO'at subfett B9 the imbadanicbe bi t
streans fed to the R@GB to PAL encoder can be encoded into a PAL standard

3 he RGB _ encoded [ nto a PAL standard
51 B Godl MakRGod kRl bghy FERARaEM IR IR RIAGTD, 10 Convert o the

conposite sync video signal to an ultra high frequency signal that can be
directly fed into the aerial port 35 1 ~f' a television set. An integrated
UHF nodul at or 35 nodul ates the conposite sync PAL signal fromthe video

di spl ay unit tkheaappasajuericynclisles anvoltagebyenerater bidckcdmpluoke rgeperatesia Power is
delivered to the circuit by the power supply block 4 Atransfornmer 14.1

with pri ?Bfé{xtiﬁpﬂﬂﬁe}dﬂ& GRIRE (LahedsArafinhq | B¢ caRGrafican Y. 2CaeRddegu@onnect ed
to rectifier bridge 14.2 converts the mains 220VAC to 7.2 VAC. The out put

of the r ?%} fn'c? retl%clzgrioﬁg ql‘ h nﬁ'ReZ?SIt\égé g&%k%éﬁﬁlgékfé ?Mg%g {d HdCcordiotiage

i nverter cally a enerates a -5V
r supplied to, the voltage generator

supply fromthe in 5V_s |y The po
bl ookl 5 BHdhe KEntiak asﬂé&eﬁﬂgwwkeraem\éﬁg%h 0 dhiceanseied \phg BeAsH he nain
power supply. DC to DC converter 15.2 (typically NVAO505) is used to supply
+SV and efgvtrdde 1 hé drselibratich gledtiodet 1 2rand theaméerengecldctnoge 1 FBgure 10 shows a
graph of voltage over a period of tinme when the

In figure 2 reference numeral 1 2 broadly indicates an alternative apparatus for

determining the state of health of an internal organ of a subject by the impedance

15 variation evaluation method, broadly in accordance with the invention,

The voltage generator block 5 generates a potential difference between the
measurement 11.1 or calibration electrode 11.2 and the reference electrode 11.3 The
voltage generator block 5 is connected to and controlied by the control block 2 The

20 measurement block 6 is connected to the measurement electrode 1! 1 or calibration

electrode 11.2 and the reference electrode 11.3

The measurement block 6 determines the impedance between the measurement

electrode 11.1 or calibration electrode 11.2 and the reference electrode 11.3



br eakt hrough effect (x) is achieved At the point of breakthrough (x) a
sudden and I n siVnificant decrease in resistance occurs, and thus.a Mﬁb .
and significant decrease in voltage is al so observed. The referé‘hﬁes.} 3
is measured once the voltage stabilises after the brekthrough effect
Figures 1 1 a and 11 b show how resistance is affected when an organ is | S
di seased,,Ln Fi gure e.t u represent. . resista s at

ai 11 or enteBR bR hale pbitfady o 5 K67 o ERURBRIpETE I OMERAIAT

curves of resistance values at different voltages for an unhealthy .rgan

Li nes 50blpelbetpethe mprsurement glfedodedi It eimthe calibration elerdradenkls 59 thepr esent

t he nmeasurenent resistance val ues Figure 11b shows two curves of resistance
val ues atefetefidecelectrodeoll i 3g&de fidtimate purpesd bfiythe myeasurédnent hlocR06 o5 gan i s

heal thy, the reference and neasurenent resistance values are simlar, but

as the shah&roh Rﬁ’iaﬁﬂa@éﬁ(s@éh &hﬂm@gaamﬁﬂm&ﬁaﬁﬁs dEfentiBf JEASURRERINEe val ue
i ncreases and the greater the difference between the reference and

measur enent val ues Sim /. ar Ei gur 2 .S hoy t he Sur e i npedance
Changes Then anttTier el (R okt sfectiBaR 17 o Bllbielli FRATOUETER bnd
reference or resistance values at different frequencies Line 58 shows
measur entBAtrefesence telgetode i Ik ST hegpeasuremant Mlodk §dn conprstedate theneonsel shows
measur enent resistance values for an unhealthy organ The nore di seased an
organ beslocke3, the higher the resistance of the neasurenent val ues, and
consequently the greater the difference between the neasurenent and
reference values Referring to Figures 13 and 14, the measurenent or
calibration electrodes are placed on one of the spots indicated in order to

obtain a di agnpsi s . of ecific organ 1 o The_.s ich the el ectrode
o bl aced. deptfirons PRk 2Eerieefs B thensen hiratfblackd A Badiadt “bel ow
show the organs to which the nunbered spots refer. Table | | ~lunbcr on Fi
re 18porblpeh efthadasitesgsentaigm blockol.d the aplizgeugererptor diogloPe pdith& Ceso ha
~s (Cardi a) GSt omach7Ln~er (LeH Lobe) R)8Liter (R ht Lobe) (L)9S leen (R
OKi dne 'raddsResneene diock ). TeaddntrBl bidde? dets) thaDrdrgs wenéraded . by Trhansltage se

Col onl5Lett Colon (R1L GRi ht Colon A endtx) L)17Small Intestinel8Ureterl

9Bl adder R 96t MEXLE sTht LAkBNAMAMR el ARSI recei¥edINBHA the
Ut eri Z. TUt en~s25Pons2~~Thal anus 22 -- 6 J Af~ Z-~3 27H ~ ot hal anus2RH ~

0 hvsis2yCortex opt.al be)3Lf M dcortex3. | Cortex (Posterior)32Cerebel
" ungawedtra et RlogR sSto, SRR spRid € eREAE ATERETC o) s
i ne37Shoul der 3gEl bow3 yWrist.| pMetaca us. 11Fmers.;2H . 1. ;

Knee. ~. 1HKFRTOEPlock 2«8 storg grdretigve infognptiemin the data torpeg block Bgikhe ear
auricle Table 2 Numhcr on Fi arc 1, ~potion of BodvlBrain- - ZPituita3Th
t ol 353 aavartdoDblook Banfesing thefiseHebithe tesulsrafGhe dieasurBmhnts ¢hreng St ivnrestis
TeenllGal | Bl adder 12Adrenal d andsl13PancreasDuodenum ; Col onl

~Ki dney sgréSidtion|bhbeks Vi Tied rdsult @tesembtidiablokk iamay tdehera@pOviublesai@dder 22A
endi x 23 -~ 6 J~e~ ~.0~3 The invention is not limted to the precise

J
cons! 1 uGhisanaln fehelic JHEEHTEEE. ik e rHRaR bF ARGhQRLPBrbah! obtba be ©l ear

to those s ed 1n the art that the above principles

3

by the control block 2

20 Referring to Figure 3, an electrodermal diagnostic unit 1 is provided which is

primarily intended for use in diagnosing internal organ pathology in humans through

electric stimulation and impedance measurement of remotely located skin spots.

In the electrodermal diagnostic unit 1 the control block 2 displays instructions



~may' be applied produce other apparatus enbodying these principles
~Specifically) the apparatus as described uses inpedance and resE;gBﬂFFZOGB
measurenents to calaculate the 5 state of health of the organ i desti-on,
but it will be clear to those skilled in the art that other val ues which
are either directly or indirectly proportional to resistance or inpedance
may be eqd_a n I [ O 4 o2t NS, -- 6
J~1~1 ~ﬂ§3t%i_osp&ﬁ5?§rzgg§u ]u% szr?'q@%ggﬁgécﬁ%t%wsﬁalnegiwaﬁae% "t ﬁ"tof aa%@%rgan in
a human or ani mal body, the apparatus .including: 5 an el ectrical ganerator;
a measurBABHT €NBestE %%‘%M'dﬁgr‘ﬁﬂpgarye‘t‘i%lgl‘&c% F“g%s:'o‘f §f emsEteritgrihet n ‘use,
to the generator; nmeans for nonitoring and neasuring at |east a first
par anet e/HRhmodulator dop cifd dnsts op organedhatt canclee dingnaspd dam dsplageduonrthe he
el ectrodes when the nmeasurenent electrode is 10 placed in contact with a
first zofgnitfr Skidlevistsrd SRPAMEi d)skrdtor sEIctar iR MmaRRgdiictor 8hghddeCEaahect r ode
is placed in, contact with a second zone of skin on the sane body, and a DC
poteqti a%e 8i4}§erence is applied between the el ectrodes by the generator, in
use; recordl g nmeans configured to record a first neasured val ue of the
first paraneter after a sudden and significant change in the first
paraneter due to a reduction in resistance 15 of the skin at a breakthrough
potential difference; neans for changing the potential difference between
t he el ect r odebhescaritra lvatt 2t Sedeqpoh amdthgd of didgeosd based ahethe ilscationerfttbel af t er
the first neasured val ue has been recorded; recording neans configured to
record akaPaRRBoReRSHE RdeMihid ThoPmefa b BRLAGR! Bre Wailfle sSeciRRANdent
upon resistance or inpedance between the el ectrodes after 20 inverting the
pol arity,of t.he electrodes; and ans for c aring the first and second
reasur e Gmelid CuRhbrdeirem il AF HfamerDner 8 folfimt b8t BeRe o at e
of health of the organ to which the first zone of skin corresponds. 25 2.
An a¥parBXQmeasrementhedl measirement|is beftesrsuited tonarepows b thipkas sk weh @bde i s
negatively polarized with respect to the reference electrode while the
first pahassleeoftie feeniD@nedsursmerstus dditerasljited tte dirensdvitte tin dieid. sugh afn
apparatus as clained in either of clains 1 or 2, wherein the 30 neasurenent
el ectrodge bsr @ point electrode having a relatively small skin-contactable
surface area. 4. An apparatus as clainmed in any one of clains 1 to 3, which
i ncl udes neans for adjusting the current or potential difference to cause
t he sudden and significant change 35 26 6 JANN ~ ~~~~1in the first
paraneter, d to a red_ucti,or] in resistgnce of the- skin at fhe
br eakt hr ough enntoh N2 dighlaysci pictire gl the pegion tRsbe invepugateh(SUph 8hy one of
claims 1 to 4, which includes a 5 display nmeans for indicating the first
zondsof th&foot @ntear)wAi ftdshingeone ac spatnindicates sberedtie measuring electrode 11.1

must be placed by the operator . The control unit 2 controls the voltage generator

block 5 through an optical link to execute the selected test.

For DC measurement: The voltage generator block 5 generates a smail

20 constant potential difference between the measurement electrode 11.1 and the
reference electrode 11 3, with the measurement electrode polarized negatively with
respect to the reference electrode. The current is continuously monitored by the
control block 2 using the measurement block 6 and when the current rises above a

preset threshold, it is assumed that both probes are in contact with the skin. The



shoul d be placed 1n order to obtain a diagnosis for a particular organ. 6.
An apparatus as clained in claim5, wherein the display neans indicates .
zones of skin which are |ocated on a foot or an ear. 10 7. An apﬁpihgp$29@3
claimed in any one of clains 1 to 6, wherein the third value is expresse

as aratio of the first and second neasured val ues. 8. An apparatus as-
claimed in any one of clains 1 to 7, which includes 15 comuni cation neans
for conmpetedini difference betweprethatpspbesfis slowlnnoeeased and threcustent threghiibel t h of
t he di agnosed organ as being either healthy, normal, sub-acute or acute,

dependi ngrébe hbfulddi dohtiiaduss. THe sk regipandtis salbdited bp@viingd e aalst afe of
health of an organ in a human or 20 ani mal body, the apparatus including:

an el ect gﬁ&ghgﬁggﬂggﬂ%r meoﬁrl'ob@s %g' ﬂg@r\%‘hineo[}f PERARA cArrbftTBhARE

e
el ectrod rement el ectrode, for connection, in use, to the

generator,, wherein one t he | i bration,and nepasurenent electrpdes is a
o nt el Sirobgabe BroPRt Whena pddp e iTL eI dns artee i ST B he' ot her
25 el ectrode, respectively, has a significantly |arger skin-contactable
surfate fguwee Phian algnsitho) he eo@etlalod!g“prqne@cb:umg the arebents epntingiordnf i gur ed
to record a first measured value of a first paranmeter which is dependent on
the resi gijased sofs itdpeiiamne ehdnbaedd tlrfent trobgiathe probapd: i pfedernnded

el ectrodes when the calibration electrode is placed in contact with a first

zone of Kirf . C s 0 nd g:he. L e trode is
ol aced i vebnfhec SATREC NI Ind dald rrbRARe MR yh0 Jel RTRIE FISE L
difference js appl,ied between t calibratjon and reference electrodes by
the genePEadstermirid el Fscvais ﬂgﬁ'ﬁéhﬁﬁ%mwﬁf’ﬁ%“i“ge B T Segd PdF o o
second neasured val ue of a second Baraneter which i s dependent on the

resi st ancentool blagle dainc thebdatavstomagen blogk ak LFteneontrad Hlock 27 usessthe Arelt2p03 and
reference el ectrodes when the calibration electrode has been repl aced by

the measgemurRior WbECHH Ofplyarick shrae SputentAC diFérendel Bdtwded fisy @hstRs i witlappl i ed
bet ween the measurenment and reference el ectrodes; and means for conparing

B R R e
Ki ds. 10. A t . | ai med i laim 9, wh [ h
T ot e RS e i PPRELSER 5 B A P RS 0

in either one of clainse 9 or 10, which includes a display neans for

i ndi cat i Agrremy(preses cupen iheliskgdtoogive andnditation of thel deprestal pathalegy in

measur enent el ectrodes should be placed in order to obtain a diagnosis for
a parti calparticulgasrgad SIftBis réitio dpplasateize@s tiid pdldvant drgaclivbehetdd tovberein the
di spl ay neans indicates zones of skin which are |ocated on a foot or an

ear. 1513. 4fABaRAPH aﬁmatﬂﬁisc%@ht@pdhdmogsnmeﬁm?e%negzh@id@n%st SiidvedMiehei n the

third 20 value is expressed as a ratio of the first and second neasured

val ues. i]ié"alth'gf‘n ﬁ@p&[)&trutﬁis%tigligitgegré).nth%ngregt@re tl?ef decglré:’}:j ge pgth%%ggf%e.g\.mi ch

i ncl udes

cancer) is believed to be present in the organ.
The control block 2 monitors the current via the measurement block 6 and
20 displays the test result on the LCD display 37 on a disease percentage scale until the
operator presses the foot pedal 12. The control block stores the test result in the data

storage block 3, and activates the buzzer 36 to indicate the completion of the test

For AC measurement: The operator places the reference electrode I1 3 and the

16
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bus 16 1 transports data to and from the microcontroller 16, The microcontroller 16

interfaces which a keypad 9 using keypad interface 17, (typically 74HC922)

The electrodes are galvanically isolated 55 from the main circuit by a
10 transformer 43 in the voltage generator block 5 The measurement block 6 is optically
isolated from the main circuit by optocouplers 51,52,53.54. A sinusoidal voltage
applied to the primary coil of transformer 43.1 is stepped up by the secondary coil
43.2 Voltage doubling circuit 44 doubles and rectifies the sinusoidal output of coil
43 2 so that a constant voltage appears over capacitor 38 When relay 40 is off an
15 alternating voltage is fed through to the relay 42. When relay 40 is on, the constant
voltage over capacitor 38 is fed through to the relay 42.. Relay 42 is used to switch the
polarity of the signal from relay 40. This combination of relay 42 and 40 is used to set
the voltage between the probes to an alternating voltage or a constant voltage and
allows the polarity of the probes to be reversed
20
The primary coil 43.1 of then transformer 43 is driven by an opamp 41 which is
used in inverter amplifier mode A programmable sinewave generator 39 (typically
ML2036) provides the input signal to the opamp 41. Sinewave generator 39 is

controlled by the microcontroller 16 via lines 22.1, 22.3, 22.4. The frequency is
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The current is measured using the measurement block 6 When the circuit
between the electrodes is closed by an impedance such as the human body, current is
conducted through the electrodes to ground via measuring resistor 46 The voltage
appearing over this resistor with respect to ground is therefore proportional to the

10 current through the probes. An opamp buffer 45 feeds the signal to the precision
rectifier formed by the opamps referred to by numerals 47 and 48 These extract the
absolute value of the signal which is fed into a serial analogue to digital converter
(ADC) 49 The ADC 49 communicates with the microcontrofler 16 via a serial bus
consisting of lines 22.1, 22.2 and 22.3 through an optical link provided by three

15 optocouplers 52,53,54. A zero crossing detector 50 detects the polarity of the voltage
over the measuring resistor 46 and transmits this information as a binary one or zero to
the microcontroller 16 through an optocoupler 51 When an alternating voltage is
applied to the electrodes, current is measured at every voltage peak. The
microcontroller 16 waits for a zero to one transition to occur on the output 22.5 of

20 optocoupler 51. The microcontroller 16 waits for a time period equal to one quarter of
the period of the output voltage frequency before requesting a conversion from the

analogue to digital converter 49.

The microcontroller displays relevant information on a monitor through the
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5 registers to sequentially read bytes of screen data and to write red green and blue
(RGB) pixel information as well as vertical and horizontal retrace information to an
RGB to PAL encoder 31 A universal sync generator 33 generates PAL video standard
synchronization pulses. These pulses are locked to the main system clock using a phase
locked loop 34 The pixel clock is derived from the main system clock 16 5 using

10 counters in the FPGA 25 The pixel clock is used to read and serialize data at the
correct rate and in the correct manner from the dual port ram 30 so that the bit streams
fed to the RGB to PAL encoder can be encoded into a PAL standard composite sync

video signal that can be fed directly into the video input 31 1 of a standard video

monitor
13
The UHF modulator unit 10 converts the composite sync video signal to an
ultra high frequency signal that can be directly fed into the aerial port 351 of a
television set. An integrated UHF modulator 35 modulates the composite sync PAL
signal from the video display unit to a frequency determined by external components.
20

Power is delivered to the circuit by the power supply block 4 A transformer
14.1 with primary coupling connected to mains and secondary coupling connected to
rectifier bridge 14.2 converts the mains 220VAC to 7.2 VAC. The output of the

rectifier is fed into SV regulator 143 A monolithic voltage inverter 15.1 typically a

20
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5 (typically NMAO505) is used to supply +5V and -5V to the isolated patient interface

circuitry.

Figure 10 shows a graph of voltage over a period of time when the
breakthrough effect (x) is achieved At the point of breakthrough (x) a sudden and

10 significant decrease in resistance occurs, and thus a sudden and significant decrease in
voltage is also observed. The reference value is measured once the voltage stabilises

after the brekthrough effect

Figures 1la and 11b show how resistance is affected when an organ is

15 diseased. In Figure Ila, the two curves represent resistance values at different
voltages for a healthy organ, while figure 11b shows two curves of resistance values at
different voltages for an unhealthy organ Lines 50 represent the reference resistance
values, and lines 52 represent the measurement resistance values Figure 11b shows

two curves of resistance values at different voltages for an unhealthy organ  When an

20 organ is healthy, the reference and measurement resistance values are similar, but as
the state of disease of the organ increases, so the measurement value increases and the

greater the difference between the reference and measurement values

Similarly, Figure 12 shows how the measurement impedance changes when an

21



D 109%& ()-L 10%<& ()-s 10%& ()-s 10%<& ()- S8AAA*B} BBCAELC 10m ) 10%<& ()-
0L0%<& ()-° @ 10%& ()- ! 10%& ()- 10%& ()- y,#10%& ()- ChCCDCDDDIELC
10M89 10%<& () -SY710%<& () - $210%<& ()-0T#10%& ()-SF. 10%& g 200
10%& () - DDDDDDGEEEDC 101! 10%@& () - 9#10%@& () - 9! 10%@& () - Y& 0/&\‘(6:‘
10< 10< 10<L?10%<é& () - EEFFFFKGGIELC

10NBH#10%@E () - SO10%EE () - &10%@ () - & 10%@& () - Fs" 10%@& () - & & 10%@& () - GG
HHHE=I | aBBEanT nghiseasssa’ (e !ﬁ@/s%hﬂi‘ds/«gfe%f)f@%&! A Jgastance values at itterent

10%@& () - & 109%@& () - & 10%@& () - 11 IXIIINKIELC

1009 10%aEencied ML OMERS] Jshews roedgstefenOy ¢Sl BMER, (a)ue) for Ov@Ralthy ea0uU@ () - N
KRKSKTKUKhKKLCLDC — 10m& & 109& () - &y#10%&' () - 3s9! 109& ()- | *10%& ()-G 10@

10@ 10@/whéR¥ERink J60CHHoks addWh NARRCresk N 10U for- arddidlXMkhy Jorgan  The
91 10% ()- 10%& ()-!Fs@o0%j & ()- 9!10%& ()- NaNi NNChOOJEbC

10m1 109 {d diskdsed %ﬁ‘loﬁgah%eg&gg/s&ﬂ@ ﬁifgﬁe\r]tgeo/ ®sistance of the measurement values.

5 and consequently the greater the difference between the measurement and reference

values

Referring to Figures 13 and 14, the measurement or calibration electrodes are
placed on one of the spots indicated in order to obtain a diagnosis of a specific organ
10 The spot on which the electrode is placed depends on the specified organ, and Tables |

and 2 set out below show the organs to which the numbered spots refer.

Table 1

Number on Figure 13 Portion of Body

1 Heart (R)

2 Thyroid Gland

3 Lungs (Upper Lobe)

4 Lungs

3 Qesophagus (Cardia)

6 Stomach

7 Liver (Left Lobe) (R)

8 Liver (Right Lobe) (L)

9 Spleen (R)

10 Kidneys

11 Pancreas (R)

12 Gall Bladder (L)

13 Duodenum (L)

14 Transverse Colon

15 Left Colon (R)

16 Right Colon (Appendix) (L)

17 Small Intestine

18 Ureter

19 Bladder

20 Prostate

21 Distal Colon

22 Mammary Gland

23 Ovary & Adnexa Uteri

24 Uterus

23 Pons

26 Thalamus

22
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36 Lumbo-Sacral Spine
37 Shoulder
38 Elbow
39 Wrist
40 Metacarpus
41 Fingers
42 Hip
43 Knee
44 Ankle
13 Metatarsus
46 Toes
(L) - left ear auricle
(R) - right ear auricle
5 Table 2
Number on Figure 14 Portion of Body
! Brain
2 Pituitary
3 Thyroid Gland
4 Oesophagus
5 Lungs
O Heart
7 Liver
8 Cardiac Sphincter
9 Stomach
10 Spleen
] Gall Bladder
12 Adrenal Glands
13 Pancreas
14 Duodenum
15 Colon
16 Kidneys
17 Small Intestine
18 Ureters
19 Fallopian Tubes
20 Ovaries
21 Bladder
22 Appendix
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that other values which are either directly or indirectly proportional to resistance or

impedance may be used as measurements and in the calculations

10
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a measurement electrode and a reference electrode, for connection, in use, to the

generator;
means for monitoring and measuring at least a first parameter which is dependent
upon resistance or impedance between the electrodes when the measurement electrode is
10 placed in contact with a first zone of skin corresponding to the organ and the reference
electrode is placed in contact with a second zone of skin on the same body, and a DC
potential difference is applied between the electrodes by the generator, in use;
recording means configured to record a first measured value of the first parameter
after a sudden and significant change in the first parameter due to a reduction in resistance
15 of the skin at a breakthrough potential difference;
means for changing the potential difference between the electrodes such that the
polarity of the electrodes is inverted after the first measured value has been recorded;
recording means configured to record a second measured value of a second
parameter which is dependent upon resistance or impedance between the electrodes after
20 inverting the polarity of the electrodes; and
means for comparing the first and second measured values to obtain a third value
which is an indicator of the state of health of the organ to which the first zone of skin

corresponds.

25 2. An apparatus as claimed in claim 1, wherein the measurement electrode is
negatively polarized with respect to the reference electrode while the first parameter is

monitored, measured, adjusted and recorded.

3. An apparatus as claimed in either of claims 1 or 2, wherein the
30 measurement electrode is a point electrode having a relatively small skin-contactable

surface area.

4, An apparatus as claimed in any one of claims 1 to 3, which includes means
for adjusting the current or potential difference to cause the sudden and significant change
35
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health of the diagnosed organ as being either healthy, normal, sub-acute or acute,

depending on the third value.

9. An apparatus for diagnosing a state of health of an organ in a human or
20 animal body, the apparatus including:

an electrical signal generator;

a calibration electrode, a reference electrode, and a measurement electrode, for
connection, in use, to the generator, wherein one of the calibration and measurement
electrodes is a point electrode having a small skin-contactable surface area, and the other

25 electrode, respectively, has a significantly larger skin-contactable surface area than the
point electrode;

recording means which is configured to record a first measured value of a first
parameter which is dependent on the resistance or impedance between the calibration and
reference electrodes when the calibration electrode is placed in contact with a first zone of

30 skin corresponding to the organ and the reference electrode is placed in contact with
another zone on the body, and an AC potential difference is applied between the
calibration and reference electrodes by the generator, in use;

recording means which is configured to record a second measured value of a second
parameter which is dependent on the resistance or impedance between the measurement
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