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AND SCREENI NG FOR ELECTRI CAL MARKERS FOR WOUNDS PROGNCSI S FI ELD AND
BACKGROUNROQB10TtdI297 NVENTI ON The present inventi onPCe&lB00©%034008a et hod
for diagnosing the prognosis of danaged ani mal tissues, including human
tissue by detection of an electric current flow through the tissue. The

i nvention relates to a nethod and procedure for neasuring, recording and
anal yzi ng,e}, 8. &l SESCRh ek fikhyd Mo s AEAHRIRE EAR R wpflcekd ik IBuRRAY and i n
partlculaﬁog gsrre & I'es an Ines a discrete electrical profile
of 10 a wound during a heal i ng, worsening or stopped condition.

El ectrophysiology is the science and branch of physiol ogy that delves into
the flow of ions in biological tissues, the electrical recording techniques
whi ch enabl e th eir related potenti al
changes. Onhe YV ' B < e Power Lab System by

ADI nstrunent s headquartered in Sydney 15Aust raI i a. dinical

appl i gati ons Og}%ﬁégﬁ éﬁ%rﬁ‘{o rﬁéi&treg"tega'rﬂdheeef@magn@s&ﬂgrtﬁe ﬁrB%mOSlS of

el ectroencepha e el ectrocardi ogram To uhderstand

bi onedi ca S|g al s, i S nec t o under stan nal .t S roperties
and ot at e B e OIS Gl aR dReRa 0 JotRr el o A EoHR SRET e
span of i nterest. 20 Determnistic signals can be descri bed by mathemati cal
model s.  flow thsbogihabti tsswe. rEnddnvaitgmalrslatese td roseethbdnahd whosdire afare
has sonme el enment of chance associated with it, therefore it cannot be

predi ct eqpnexach) yrec%?diﬁ%%ﬁ%@dal’ymng the electrical field in and around areas of a living

body and in particular the method identifies and defines a discrete electrical profile of
10 a wound during a healing, worsening or stopped condition.

Electrophysiology is the science and branch of physiology that delves into the
flow of ions in biological tissues, the electrical recording techniques which enable the
measurement of this flow and their related potential changes. One system for such a
flow of ions is the Power Lab System by ADInstruments headquartered in Sydney,

15 Australia.

Clinical applications of extracellular recording include among others, the
electroencephalogram and the electrocardiogram. To understand these biomedical
signals, it is necessary to understand signal types, properties and statistics.

Deterministic signals are exactly predictable for the time span of interest.

20 Deterministic signals can be described by mathematical models.
Stochastic or random signals are those signals whose value has some element

of chance associated with it, therefore if cannot be predicted exactly. Consequently,



WO 2010/ 061297PCT/ 1B2009/ 054708 stati stical properties and probabilities
must be used to describe stochastic signals. In practice, biological

si gnal s ovDemwmy®7bot h determ ni stic and stochastic coRPDABIING/054708

Regardi ng signal anplitude statistics, a nunber of statistics may be used
as a neasure of the location or "centre" of a random signal. These include,
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m ni mal anplitude, which are the maxi mal and m ni mal val ue of the signal
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is continuous, therefore the signals are defined for a conti nuum of val ues
of the independent May imzblam, X(i¢h iMtheavmdlhoguehscighall of Tha obsat athusuis theme
signal. Discrete tine signals are only defined at discrete tinmes; the
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20digital™'s I's a discre discrete t §) gnal
may represent a phenonenon for which the i ndependent variable is inherently
di scr et e padign, Thempdiants eianoisedssghe mppguesrolhgi "senire’of 4 pignak bepusald, a
di screte signal may represent successive sanples of an underlying

is less sensitive to outliers.

10 . The mode, which is the most frequently occurring value of the signal.

. The maximal and minimal amplitude, which are the maximal and
minimal value of the signal during a given time interval.

. The range or peak-to-peak amplitude, which is the difference between
the minimum and maximum values of a signal.

15 Regarding continuous time signals versus discrete time signals, signals are
continuous time signals when the independent variable is continuous, therefore the
signals are defined for a continuum of values of the independent variable X(t). An
analogue signal is a continuous time signal. Discrete time signals are only defined at
discrete times; the independent variable takes on only a discrete set of values X(n). A

20 digital signal is a discrete time signal.

A discrete time signal may represent a phenomenon for which the independent

variable is inherently discrete (e.g., amount of calories per day on a diet). On the other

hand, a discrete signal may represent successive samples of an underlying

2
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variable is continuous (e.g., a visual inmage captured by a digital canera
i s made ovoizadvosizddal pi xel s that can assune different ®OTAOBHPI/OSANE e are
guantitative nmethods to neasure the frequency and anplitude of a 5
waveform One of the nost well known is called spectral analysis: any
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This is at the so-called Fourier analysis does; It deconposes the
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frequency. 10Whereas research on direct current (DC) activity in wound

heal i ng awtbit}.ssue renodeling has a long history, electric fields of
alternating current (AC) with specific frequenci es have been nmuch | ess

st udi ed. 1 : i e i i P
bi ol ogi cal patﬂ%ﬁ%g&iﬁg\%\nntfn%gqggﬂ%ggg%?%glge %&?h&v\%gﬁ%&%gaﬁd/ngﬁl ggﬁd ea(s)f %ai n,
cell netabolism inter- 15 cell uyl ar com‘runf' cation ,and, bone ?,I’ owt h. However,

due td tHEavsheEncangof s most we et efl GEPStral e Ih 20 pReYF fgn can
definitive proof of involvenent of ACwith defined frequency spectra in

wounds. be mathedtdtieally decomdbeedin dsagnebdifierenttvadfoase d s iawiias theetoe
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di agnosti ¢ neth ies an Ines a discrete electric profile
of a wound during a healing, worsening or stopped condition so . as . to .
provi de @ngrpgasestheampligie wbees. oflsachdinareney pemepnentaVihat is Rlotipgkisod
is linked to an appropriate electrical pulse transm ssion device in order
t o noni t of grapH of power (amplitude) vs. frequency.

10 Whereas research on direct current (DC) activity in wound healing and tissue
remodeling has a long history, electric fields of alternating current (AC) with specific
frequencies have been much less studied.

Specific frequencies have been detected in various biological pathways
known to be associated with wound healing such as pain, cell metabolism, inter-

15  cellular communication and bone growih. However, due to the absence of suitable
measurement tools, there has been no definitive proof of involvement of AC with
defined frequency spectra in wounds.

Further, to date no diagnostic method based on a discrete electrical profile that
provides a prognosis for wound healing has been ventured in the medical filed.

20 There is therefore a need for a diagnostic method that identifies and defines a
discrete electrical profile of a wound during a healing, worsening or stopped condition

so as to provide a prognosis for such wounds. It would be beneficial if the method is

linked to an appropriate electrical pulse transmission device in order to monitor and



WD 2010/ 061297PCT/ 1B2009/ 054708 adj ust the electrical therapy applied to
damaged ti ssue based on the neasured electrical field of the rel evant

ti ssues ovothw/lstzdyy. SUMVARY OF THE | NVENTI ON TiRETABEONI470NVeENt i on
is a diagnostic nethod that identifies and defines a 5discrete electrical
profile of a wound during a healing, worsening or stopped condition so as

to provi %j}?st p[lhgg@%%ma& %e%"#%c %@E&ﬂﬁo &%Q%@d Ubsho Bd3ed t 6RCALNER el NE

present invention ere is . A nmethod of detecting the current
state of living h and_ animal targe i ssue, the method conprising: (a)
det ect i ng"l%ﬁﬂc"%eftf’gigg’i?ﬁlﬁe HICWInE Hsfyes Q) tﬁ‘? éﬂ ~in and around an 10 area of
the target tissue, the electrical signal being a stochastic signal; (b)
transform ng the stochastic signal into a voltage versus frequency spectra
using a Fast Furier Transform (FFT) algorithm (c) conparing a graph of a
resul t antSEMIMAREIOOTHEENVENEIONi ssue to at | east one graph of a

baseline FFT |evel; and (d) determning a current state of the target

br esent | nvent i ERG AR Anropseutarisan Rt it MEhahES G eftben g
and recording an alternating current (AC) signal and displaying the

al t er Aat i discretgralestricglA@pfids gﬁawmd\ﬁblrh@qeh@aélg, wiarsening or stoppededidigiono a
further teaching of the present invention, the FFT level is inplenented as
an el ect rdoGal (o 6GUR MW oEREGE Tét SucAW AR, 5000 Hz.

According to the teachings of the present invention there is provided, 1. A
method of detecting the current state of living human and animal target tissue, the
method comprising: (a) detecting and recording an electrical signal in and around an

10 area of the target tissue, the electrical signal being a stochastic signal; (b)
transforming the stochastic signal into a voltage versus frequency spectra using a Fast
Furier Transform (FFT) algorithm; (c) comparing a graph of a resultant FFT level of
the target tissue to at least one graph of a baseline FFT level; and (d) determining a
current state of the target tissue based on the comparison.

15 According to a further teaching of the present invention, the detecting and
recording is implemented as detecting and recording an alternating current (AC)
signal and displaying the alternating current (AC) signal as voltage over time.

According to a further teaching of the present invention, the FFT level is
implemented as an electrical frequency spectra from 0 to 5000 Hz.

20 According to a further teaching of the present invention, the FFT level is

implemented as an electrical frequency spectra from 0 and 3000 Hz.



20According to a further teaching of the present invention, the FFT | evel
is inplemented as an el ectrical frequency spectra fromO0O and 3000 Hz. WO
2010/ 061 280RCIVGB2009/ 054708 Accordi ng to a furthecTuB20dgosof t he
present invention, the target tissue is an area of injury in a patient.
According to a further teaching of the present invention, the baseline is
i npl enmented as T 1S, f s4+N} j 43 i ng
to a further t%%ég)ﬁililﬁl 1L(())faet e}% Brtgicgwg)ﬁ\%ﬁ (Q)%I?tq%lﬁ%[ﬁgjargg{?% ﬁ%éiétstléﬁ%ﬁgﬁnt ed
as an FFT IevFJ for, normal healthy tissue and an increase in the FFT | evel
of the taFep! IWEYU8 4R ve to the baseline FFT level is indicative of
wound condi tions. According to a further teaching of the present
invention, theAcurdent tetatfertbér tdehidy todr et ptdssstuénventiondele obaselinensa
list that includes worsening condition, healing condition and st opped
conditio | : achi . the present invention,
the Frr 1aplymepteARE EFET IbPhIE hicall dRERTRE SBLicS P Enabi ¢

differentiation of wounds that are in a worsening conditjon due to,k .
i nf ec®i on fromekuding tha fasther feaghhun ol ngies Prsena Ay stiomn 1he wesshae tat

are in a stopped state. According to a further teaching of the
present iipugarhb@ed dshat FFTSedkeb fophonhalelieathrpagsud gindnén gi@pdkeoin the FEFT
resultant FPI' level of the target tissue to FFT | evel referenced narkers.

level of the target tissue relative to the baseline FFT level is indicative of wound
conditions.

According to a further teaching of the present invention, the current state of the

10 target tissue includes one from a list that includes worsening condition, healing
condition and stopped condition.

According to a further teaching of the present invention, the FFT level of the
target tissue is implemented so as to enable differentiation of wounds that are in a
worsening condition due to infection from wounds that are in a healing state and from

15  wounds that are in a stopped state.

According to a further teaching of the present invention, there is also provided
comparing the graph of a resultant FFT level of the target tissue to FFT level
referenced markers.

According to a further teaching of the present invention, the FFT level

20 reference markers are implemented so as to indicate wounds in a worsening state, a
healing state and a stopped state

According to a further teaching of the present invention, the FFT level

reference markers are implemented as mean FFT level profiles detected in healthy



According to a further teaching of the present invention, the FFT |level 20
reference markers are inplenented so as to indicate wounds in a worsening
state, a weabiwmgimrate and a stopped state Accor diPag/1B20ox034aest her
teaching of the present invention, the FFT | evel reference markers are

i npl enented as nean FFT |l evel profiles detected in healthy WO

2010/ 061§%%§€1@ jﬁag&%/&%mﬁ)m WRiuEA Hiad AkeLHL ol démndggg R WRHWSonic

di agnose Séni ng, pa |en S Wt on| C woun nosed as healing
and patients with chroni¢c wounds_ di agnose S stopp cording to a
further teewMisriagnosedaspealienand B%‘é‘?ﬁt? &ﬁ% ¢Hep W@uwss%‘agﬁiwﬁ&é& Om%i
providing data regarding the current state of the target tissue to a devise

for 5 transmAédoidingitoal figthrat@chling ehthetpeededne imangeh, thess iseils@prbvidyd:
transmtting an alternate current signal to the target tissue wherein a

specific (851 @ﬁ?ﬁ@ﬁ:ﬁ{% %Eﬁa | rhx?l%?&t L dst%%: h?etgg% et tlssue RGCOTHVNG §

farther t ese I'nven ete further 1nc udes
determ ning a prognosis for the target t| ssue. 10There |s aI so pravided
accor i ngransmifing sashrmge @mrrwetoldg@ééﬁﬁet tisgeaendnb) éraﬁ@m@iagfa@r alternate
determ ning a prognosis for wounds in a |living human and ani mal target

tissue, thgrdRlNad] ¢OMY tabadissts)whiabacs ispeciodréqratdispect I3 dattrmined
electrlcal signal in and around an area of the target tissue a second

electric &ﬁq@i in and around contral ateral tissue, the first and the
second el Bct¥FitAt signal s being a stochastic 15 signals; (b) transforning
the first and the second electrical signals into a voltage versus frequency
spectra usi ng ActudingFiw izduithemidashing PEThe apigoentt imventien, wmgstarminiag
graph of a resultant FFT level of the first electrical signal to at |east

one. gr aphpphh oA RARRlsi e iTi ey BlooRbsis a0 i ialgevaksief the second el ectri cal

signal; and (d) determning a progn05| s of the target tissue based on the
CoTe ngveﬁﬁ e Sy el provillP B fP I feifgh U hEFRBNT I Pnldl® 2
method for determining a prognosis for wounds in a living human and animal target
tissue, the method comprising: (a) detecting and recording a first electrical signal in
and around an area of the target tissue a second electrical signal in and around
contralateral tissue, the first and the second electrical signals being a stochastic
15  signals; (b) transforming the first and the second electrical signals into a voltage
versus frequency spectra using a Fast Furier Transform (FI'T) algorithm; (c)
comparing a graph of a resultant FET level of the first electrical signal to at least one
graph of a baseline FFT level and an FFT level of the second electrical signal; and (d)
determining a prognosis of the target tissue based on the comparison.
20 There is also provided according to the teachings of the present invention, a
method of a prognosis for wounds in living human anfi animal target tissue, the

method comprising: (a) detecting and recording an electrical signal in and around an

area of the target tissue, the electrical signal being a stochastic signal; (b)

6



met hod of a prognosis for wounds in |living human and ani mal target tissue,
the nmethod conprising: (a) detecting and recording an electrical signal in
and ar ourmioanisawe®7of the target tissue, the el ectrical PESTGR2ZUI09/DHTIRY a
stochastic signal; (b) WD 2010/061297PCT/ 1B2009/ 054708 transform ng the
stochastic signal into a voltage versus frequency spectra using a Fast

rurier Th T | ; ' ~ FFT
evel of (RS CaMhE S ol ARl 0y FORRRNANR I dRRcy Shetted S L0 T

(d) determining a current state of the target tissue based on ’
conpar i sdnuies AgansfarmdFrd) lgenthms (cl 6aRAHBE 67 PR Oﬁﬁe@é\ﬁlﬂaﬂtrﬁﬁﬁé@"&% oft he
FFT |l evel reference markers are inplenmented so as to indicate wounds in a

wor seni nghstr@leet tigstter) Ankast e FaNUlokeb tefpreded adrker; and @Dcdutelionigintgaa
further teaching of the present invention, the FFT | evel reference markers

are i npl epent S an_FFET.. I i ed in healthy 10 subjects,
patients Wﬁeﬁ?%ﬁ&%{ﬁ%e&gﬁaggsﬁé}&ﬁg@g% ﬂléeg&\}\rggé@%%nhg, patients with chronic
wounds di agnosed as heal i ng and patients with chronic wounds di a%nosed as
st oppéd. Aquesding 0 @ Jorthenveatbingcdoths myesest tiRseridb nthegdTdi levd
present invention, an electrical stinulator systemfor providing treatnent

to a tar %feréﬁc%ﬁﬁrkér@%r@i@?ldiﬁ&ﬁéd b IagUb ahlcafy §oafls @AW sisefing(Adteaa
first conponent configured Tor detecting and 15 recording an el ectri cal

signal in apd around,an, are f the target tissue, the electrical signal
being a g}"@ﬁﬂa§{ ?%a%ﬁiaﬁmpeﬁﬁg“ﬁevi ce further configured to transformthe
stochastic signal into a voltage versus frequency spectra using a Fast
Furier Transf ohencrfiBp) tal gyduithimtecahéng ofeshd traesentrnvertien, the déererd
data regarding a current state of the target tissue and transmt the data;
(b) a seGRpdeSQURANEAL £0NrBhestel asdflehl GTFT level profiles detected in healthy
10 subjects, patients with chronic wounds diagnosed as worsening, patients with chronic
wounds diagnosed as healing and patients with chronic wounds diagnosed as stopped.
There is also provided according to the teachings of the present invention, an
electrical stimulator system for providing treatment to a target tissue, the electrical
stimulator system comprising: (a) a first component configured for detecting and
15  recording an electrical signal in and around an area of the target tissue, the electrical
signal being a stochastic signal, the device further configured to transform the
stochastic signal into a voltage versus frequency spectra using a Fast Furier Transform
(FFT) algorithm, use a resultant FFT level to generate data regarding a current state of
the target tissue and transmit the data; (b) a second component configured to deliver
20 an electrical current to the target tissue, the devise configured to receive the data from

the first component, characteristics of the electrical current being determined by the

data.



20 an electrical current to the target tissue, the devise configured to
receive the data fromthe first conponent, characteristics of the

el ect ri cavocorwmesm97bei ng determ ned by the data. WD  PCT/IB2009/054708

2010/ 061297PCT/ 1B2009/ 054708 According to a further teaching of the
present invention, the characteristics include a specific frequency
spectra. i t i ; e tal L0R,
the el oot ri car 86t eoh e PrBel sideh s LAY IRl B REE IR R s
current signal. 5There is al so provided according to the teachings of the
pr esent ﬁﬂ&@ﬁ@?éﬁ?mfCﬁ@%ﬂ@ﬁcbﬁpﬁ%ﬁérnining the presence of infection in a
wor seni ng wound in living human and ani mal tissue, the nethod conprising:
(a) detecting sedrdidgandi Agilerfieadtingbédhe pesknisinyeation,nhardedricainchreemt ar ea
of the target tissue a second electrical signal in and around contral ateral
tissue, t I - I i i s being a 10 stochastic
si gnal s; §¥E#?§%§ﬁgﬁﬁé%§“§ﬁg%?g%§¥8%%§“§ﬁ§“§é %% electrical signals into
a voltage versus frequency spectra using a Fast Furier, Transform (EFT)

al gor 8t hm  ( c)Thesepaelisegpigvigteshrccerding @siiet igpehipgs of iy present Hyvepjipys a
electrical signal to an FFT | evel of the second electrical signal and at

| east On%&haﬂmpﬁe@nﬁaﬁﬁ%itﬁ@ predercevel igtciouigdsa iwbrgening seound istlitiag

wi t hout infection; and (d) determ ning a presences of 15infection in the

target ti,ssue based. on the cgonparj.son = THE .

The 1 nvertin R AareR i lec PRORaIREquBbl Tec i i y ¥ et e

to the acconpanyi ng drawi ngs, wherein: FIG 1 illustrates placenent of

el ect r odesenideal agnmduna@nd around an area of the target tissue a second electrical signal in
and around contralateral tissue, the first and the second electrical signals being a

10 stochastic signals; (b) transforming the first and the second electrical signals into a

voltage versus frequency spectra using a Fast Furier Transform (FFT) algorithm, (¢)
comparing a graph of a resultant FF'T level of the first electrical signal to an FFT level
of the second electrical signal and at least one graph of a baseline FFT level of

wounds in a worsening state without infection; and (d) determining a presences of

15 infection in the target tissue based on the comparison.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with reference to
the accompanying drawings, wherein:
FIG. 1 illustrates placement of electrodes near a wound;
20 FIG. 2 illustrates the placement of electrodes near a wound and on the
contralateral healthy limb;

FIG. 3A is a graph of raw baseline data for a healthy subject;



20FIG 2 illustrates the placenent of el ectrodes near a wound and on the
contralateral healthy linb; FIG 3Ais a graph of raw baseline data for a
heal t hy swibj2etro61200 2010/ 061297PCT/ 1B2009/ 054708 FI G 3BCIraB200gynHpés of
baseline data of FIG 3A after transformation to FFT levels; FIG 3Cis a
grap[\) of baseline data of FIG 3B when filtered; FIG 4 is a graph of the
FFT baseline f l:£ Qy | 1Rl [ ne
for healthy sufﬁpe(t}g i h%égﬁ'lﬁc%%sg é?él?t acﬁ?oﬁhgi %%n EQ%RE@%F%;E%S%%/E
for the contralateral non-injured tissue of the subjects wi th wounds;

FIG 6 idegel &raph of the FFT baseline for healthy subjects and the FFT

| evel for wounds in a stopped state; 10FIG 7 is a graph of the FFT

basel i ne for &g Blayissdiaghtof baseiehatd BT FI@VEB wWiam filtered;

FIG. 4 is a graph of the FFT baseline for healthy subjects;

5 FIG. 5 is a graph of the FFT baseline for healthy subjects, the FI'T level for
chronic wounds and the FFT level for the contralateral non-injured tissue of the
subjects with wounds;

FIG. 6 is a graph of the FFT baseline for healthy subjects and the FI'T level for
wounds in a stopped state;
10 FIG. 7 is a graph of the FFT baseline for healthy subjects and the FE'T level for
wounds in a worsening state;
FIG. 8 is a graph of the FFT baseline for healthy subjects and the FFT level for
wounds in a healing state;
FIG. 9 is a graph of the FFT baseline for healthy subjects, the FFT level for
15  wounds in a stopped state, the FFT level for wounds in a worsening state and the FFT
level for wounds in a healing state;
FIG. 10 is a chart that summarizes the statistical analysis / comparisons
between the groups;
FIGS. 11 is a graph the FFT level around a chronic wound and the FE'T level
20  for the contralateral non-injured tissue for the group of subjects having wounds in a

worsening state without injection;



wounds in a worsening state,; FIG 8 is a graph of the FFT baseline
for healthy subjects and the FFT level for wounds in a healing state;

FI G 9 iswea 2grozpn2eef the FFT baseline for heal t hy subj e®C3/IBU0g0RFB | evel
for 15 wounds in a stopped state, the FFT |level for wounds in a worsening
state and the FFT level for wounds in a healing state; FIG 10 is a

chart that su 'g& Mp %ﬁagﬁé 't}?eaPF@rlé{zé’lSér%uﬁd%%Tﬁéﬁicsﬁﬁﬁn@%wﬁé‘ e

gr oups; raph the FFT | evel around a chronic wound
and the F evel 20 for the contraiateral n i ue,for the.group
o sub; ecleychdor B vAREER S BB Gos e (i duvidRL cEbis Mg
2010/ 061297PCT/ 182009/ 054708 FI G 12A-12E are graphs the FFT | evel

around a wlnads m avewnskndmgl stabeedidD indacgdonf or the contral ateral non-injured
tissue for five individual subjects having wounds in a worsening state due

to infection; )Ef@ 1335 'asﬂ Ehpvehar el logt’ 32‘?%‘?%%]%"3‘3&?‘ Q&lﬂ\%%é Of ttl*l‘éagresent

teachi ngs of t present |nvent|on rseni ng wound

in ta‘resqet tissue |s infected;. FIG 14 is a(;jowchart of. a th accordi ng
to the t eHMEnHER @ffd Qtﬁ@lﬁi%@@twi)ﬁﬁ@#&%ﬁun By tapgal &St isiis ltlg’gt irrent state
of living human and ani mal target tissue;

FIG. 14 is a flowchart of a method, according to the teachings of the present
invention, for detecting the current state of living human and animal target tissue;
FIG. 15 is a flowchart of a first method, according to the teachings of the
present invention, for determining a prognosis for wounds in living human and animal
10 target tissue; and
FIG. 16 is a flowchart of a second method, according to the teachings of the
present invention, for determining a prognosis for wounds in living human and animal

target tissue.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

I5 The present invention relates to a diagnostic method that identifies and defines
a discrete electrical profile of a wound during a healing, worsening or stopped
condition so as to provide a prognosis for such wounds.

The principles and operation of a diagnostic method that identifies and defines
a discrete electrical profile of a wound so as to provide a prognosis for such wounds
20 according to the present invention may be better understood with reference to the

drawings and the accompanying description.

10



FIG 15 is a flowhart of a first nmethod, according to the teachings of the
present invention, for determ ning a prognosis for wounds in |iving human
and ani meWwO220toawg®r ti ssue; and FIG 16 is a fl owpkhanB2o$/om7esecond
met hod, according to the teachings of the present invention, for

determ ning a prognosis for wounds in living human and ani mal target

ti ssue. DESCRI - Eﬁg@a ﬂ}{E&lé n
relates to a dﬁ V%’stglzlcnﬂr_r@tbﬁﬁgﬁi at |C§lvﬁt9i‘%1|‘| es ?ﬁ&%ﬁﬁ?ﬁgﬁ?@%@ﬂf%?%%ﬁd)ﬂ

el ectrical proflle of .a woupd duri.ng a healing, .worsening or ed .

condi t i onPRYsielesica! préppdnep waﬂgwgicgﬂ&éwné iR G gee InJury, dirgpltlecirical
principles and operation of a diagnostic nethod that identifies and defines
a di scr et enrgdraGinovapds tthefcutrenodf mjmetnstrigeensd (@ pmerited) aropnod gmowiosndor
such wounds 20 according to the present inventi on may be better understood

with refe W n n

2010/ 0615 BETF D fﬁ)t%%é‘gﬁgg%nﬁ &)@y%@fo s gg}:‘??@ﬁﬁde&%@t rllscg%i? PFow
in the body plays a mgjor role in many physiol ogi cal c{bpat Eophy | ol ogi cal
condi t3 on@‘ftrzwﬁdng medising fonjhgragtion; ¢re@ﬂuré’| @lcpenves U&WF PucR st fogys "qhe
current of injury" is triggered (or generated) around the wound. However,

al t er nat i f@uads. rReecafd@bRche praeet bwenpasitasddénebiet de hemank shepiredeytssof
attributed |n medi cine to the action or |nj ury of nerves but with nuch |ess

the. pr esehivers AP ente Sluie RS ERaY sbRYAE Rayiam AL Dbl R o RUTHT

patients vmth chroni ¢ wounds i n conpari son to heal thy subjects. They
conduct edcsinpatisemdouscadihy esuliestag ¥ r eondugtess girewkianesuy mlterratigmsurrent
patients at their injured where there is an existing chronic

measurements on the same patients at their injured where there is an existing chronic

10 wound and on the contralateral non injured limb. They then activated an algorithm to
transform these stochastic signals to frequency spectra and found that the same signal
pattern exists around the wound and throughout the patient's body. These discrete
microcurrent signals display unique frequency profiles within the range of 0.5 ~ 500
Hz. Furthermore, electrical recordings of chronic wounds taken during an acute injury

15  state induced by their debridement revealed an instanfaneous stochastic signal with a
frequency pattern exceeding 1000 Hz, a signal that was triggered simultaneously
around the acute wound and on the contralateral healthy limb of the same patient.
Their findings emphasize the possible systemic attribute of alternating current
signaling in wound healing. They indicate that this electrical signaling may be linked

20 to a possible "cross talk" between the central nervous system and wounds. They
suggest that electrical frequencies should be considered as a relevant marker to study

wound healing.
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10 wound and on the contralateral non injured |inb. They then activated an
algorithmto transformthese stochastic signals to frequency spectra and
found t havothw/wmee signal pattern exists around the wokad/IBzg9/D3IEUghout
the patient's body. These discrete m crocurrent signals display unique
frequency profiles within the range of 0.5 - 500 Hz. Furthernore,

el ectrical reoaphdldgs Qbach’ 8R! QirtPUNGSren®K@ICH UL REnEH afdlife] BhAN Ysshe
state i nduced%g%é%gi 1rﬂ&dae[%ri emaht revefal ed%gi nst ant aneous %t ochastic
signal with .requen ttern exceedi 0 a signal that, was .

tri gger ed®BI0 {”tl% @rgg@/g gf%‘ﬁfﬁ’de eﬁglcag‘ﬁf‘]g Qﬂ‘i‘?&%@@ W%“ZAQRW]&ISB?%FI&I
healthy linb of the sanme patient. Their findings enphasize the possible
syst em ¢ fadduenbict daot batrt aruchtlessgstadiedent signal i ng in wound heal i ng. They
indicate that this electrical signaling nmay be linked 20 to a possible
“cross tal k" be At a ryUS {8M AN RYNERI0HBSY pagaRS!
that electrical gﬁ?ﬁgﬁeﬁgﬁ}g@i{%hﬁggbﬁé&&ﬁg?égeredﬁjlas ra rel ev%%t n‘gr ker “to
study wound healing. WO 2010/061297PCT/ . 1B2009/ 054708 Wher eas.
reseafch knovan tede awoewird v Wado beRingealithgs 1t T (o PHE has
a long history, electric fields of alternating current (AC) with specific
f r equenci@$luaverheeniomion debbosd ydowth. ISpeevdn dubrteqihendisesch al suliekle
detected in various biological pathways 5 known to be associated with wound

heal i ng such. a i | I i LMl - al : j icO bone
ar owe n TR EnBR, Dot Sphe BRE Bk 30} abhiBE el 3 (ROTUMHCEE L ACTRRN
has been no definitive proof of involvenment of AC with defined frequency
spectra idefinsdrftrguenay spratra inaketdsh t he present inventors aimed to

el uci date whether oscillating 10 characteristics of specific frequency

conmponents exi st[yah&iy Rehehfdhihe bredeps Ufenitdrs A So cliveatpiviteeitertaxcilieingi fy
di screte AC cues linked to a specific spectrum of frequencies adjacent to

S oS PRGBS SR ARELRE! ABRRE AfyeyEgAlLe P

group of patients we conducted el ectrical 15 recordi ngs on both injured and
on non- i Mjwmans. tTeyuejshadtte idnetifedisoratergdt suen linkad ithjaupresitic sperused f or
control . For electrical recordings we affixed two el ectrodes on both

PR (L 05 AR ool o o e
el ectr OdeA&ng}es SC%SM%é del:tgct(()*:El(ili(%lrrintgoaczli},{@D {III}ITU%’ the

For this objective, on the same group of patients we conducted electrical

15  recordings on both injured and on non-injured tissue, with the measurements on non-
injured tissue used for control.

For electrical recordings we affixed two electrodes on both proximal and
distal sides across the medial axis of the injured skin (Figures 1 and 2) and signals
were measured against the third ground electrode (not shown). In order to amplify the

20  specificities of the recorded AC signals a Fast Fourier Transform (FFT) algorithm was
used. By this signal processing approach they were able to profile discrete signals

with significant differences in amplitude (voltage) and/or frequency within a filter set

at 0.5 to 1000 Hz.
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20 specificities of the recorded AC signals a Fast Fourier Transform (FFT)
al gorithmwas used. By this signal processing approach they were able to
profil e dveesmiwizignal s with significant differences i RCRIPLOIOY/OFIZ08

(vol tage) and/or frequency within a filter set at 0.5 to 1000 Hz. WO
2010/ 061297PCT/ | B2009/ 054708 To establish the baseline |evels of our
el ect ri cal measp QOERLS, HELELHHYIIERTs beaht Riechibil At SubafcOUAdThodRdq! he

graph of their nean ' evel's served as the m ni mal arrplltude | evel s i. e
baseline. To test. the role of end nous . el rical ies |

tissue, weaBhyisy teqsoﬁftﬁ’sé@uﬁﬁs)p@%qog?ﬁ grafy ﬁ}%ﬁiﬁéﬂ@eﬁ i S?Iﬁ'ggtaﬁr 8t
popul ati on. Chronic wounds are trapped in a non-advanci ng phase of healing

and are unahhel aeplinakriessdstbr, dagdlitehe sequential stages of tissue repair.
Conmpared to acute wounds, studies have shown that human chroni ¢ wounds

differ in their+hi oS b4 qr CgeSuCh
as reduced Ieve 8{8@}%@1@ op ro%%%#agge el?ér?ﬁtllgﬁtor eggigg :im ni sﬂrl]%gég?{ngh
factor activi ty Ther ef or e, unI i ke acute woynds that are dynapm cal

chang&d ifirst ifpeusedhpbrp@icRbuntd) FRYOHE WEHEHYES eler Brgeti § ‘;iaEl?%b romig
thus coul d provide an exanple of the profile of their nean electric fields.

The nean wbh@eds irearapRASr £ ABNisivanduphiabe ofihcalingadd ax hinlableeth progress
significantly higher "anplitude (voltage) above the baseline neasurenent s in

heal t h bj e Thes

ol ect ) carmp b b el R P et Bk Py B G0 s GBS Stk HRET
maxi mum vol tage (Vnmax) of this S|gnal was found in the range of 0.5 to 50
Hz (a fredwsncythatabyelaso shrerse eworsds riffies nive their @p@&@mlcé& moles ey Gyl

The signal reduced exponentially to its mninml voltage (Vann) of about

| OV whi che¥mmidr! aokredeasiandhchOR fdducddRvER dithacrlispraeinate dhibitsisgmal s
in the 20 basel ine group of healthy subjects we confirmed that this

hat ‘Dne QpBERhel” erGR Iaftoko B P oumiRRRRacmikes geuld 5?&5% L@aﬁﬁ%%hr !

site, simlar measurenment on the contralateral healthy linb o
2010/ 061 2&vRETiCA B 00@1g8408ne, chronic wounds may be considered relatwely stable and

thus could provide an example of the profile of their mean electric fields. The mean

electrical measurements around chronic wounds exhibited significantly higher

amplitude (volitage) above the baseline measurements in healthy subjects. These

15  stochastic signals were characterized by mean electrical frequency spectra within the

range of 0.5 to 500 Hz. The mean maximum voltage (Vmax) of this signal was found

in the range of 0.5 to 50 Hz (a frequency range considered as environmental electrical

radiation). The signal reduced exponentially to its minimal voltage (Vmin) of about

10nV which was detected around 500 Hz. Due to the absence of such signals in the

20 baseline group of healthy subjects we confirmed that this discrete signal is specific to
chronic wounds.

In order to confirm that the specific signal detected around wounds is

specific to the wound site, similar measurement on the contralateral healthy limb of
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the sane chronic wound patients. Intriguingly, it was found in the sanme
patients that the stochastic waveformthat exists around wounds, overl apped
wi t h samewel2emvesi2val frequency spectra and anplitude of PChABHIOYNTH76S
recorded on the contralateral non-injured organ. It is therefore deduced
that the discrete stochastic signals found in 5 patients with chronic

wounds .CC{H{B da Rk SPrSHEUSoRT Bafrtt SRlERAERTRH ®hs fdudd 1t BRB4m PaShis that
statistically significant results (Figure 4) highlight the possibility that

chronic unds_may be studied as.l|local t,issue,danmage with.system .
2ttri but dB¢ SRSTATHSOVELITE (6 SIS APIE VAL ORHE ARRCL JUTLTIBe efesiisdl
found around chronic wounds, it was necessary to find how this type of

st ochast ifeeqiegoglspiestrd Gndr adptiadiei of tie sippals. refiordmsligh Sreuchindslaaral triom-
current of acute injury” have clained that this is a type of DC signal, we

specul at ed; t t %%be L St ifid i k G S
mﬁy ori ﬁﬁﬂh‘{fg@f"ﬁ %%fplﬁi %?ﬂﬂ sfegﬁg(?g&lgr gfgg?e?% dé%f?gﬁgﬁ ?ﬁhedsggﬁ%]%&{sltk ;fgg{g&lg]ﬁ

t hese chronjc wounds. To address this hypothesis, patients wth di agnosed
Chr oniSe. voies THACHERS WPRBtscelo e eqiearvHBRS ABMLch b SIS 15
were recruited. The clinical rationale of chronic wound debridenent is to

rel ease thigesehtasticalpuighificann ietslta(figateed) higiliehbyhe powibitigy tlatwihadihie
ti ssue, bacteria, and other inhibitory factors, effectively converting it

into an a\%lt}r?dsv\ﬁgﬂ?%etsh?&ie& AN dAPEEER damage with systemic attributes.

To investigate the origin of the local and systemic signals found around

chronic wounds, it was necessary to find how this type of stochastic signal is

10 produced in the body. Although studies on "the current of acute injury” have claimed
.that this is a type of DC signal, we speculated that the stochastic signals identified
here in chronic wounds may originate from prior AC signals produced during the
acute stages of these chronic wounds. To address this hypothesis, patients with
diagnosed chronic wounds that were allocated to a surgical debridement procedure

15  were recruited. The clinical rationale of chronic wound debridement is to release the
chronic wound from its arrested state by removing nonviable tissue, bacteria, and
other inhibitory factors, effectively converting it into an acute wound that can undergo
healing more effectively. Considering the research study prospective, the debridement
procedure provided an excellent example for evaluating the dynamics of electrical

20  frequency pattern before and during this procedure. It should be emphasized that in
these cases it was possible to simultaneously analyze the dynamics of the signals
before and during acute injury on both the wound and contralateral non-injured

organs. The generated signal exhibited significantly higher amplitude above the
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heal ing nore effectively. Considering the research study prospective, the
debri denent procedure provided an excellent exanple for evaluating the
dynam cs w0 2eloast297cal 20 frequency pattern before and ®GTIIRZP09/N34308
procedure. It should be enphasized that in these cases it was possible to
si mul t aneously anal yze the dynam cs of the signals before and during acute

I njury O'Emgﬂhﬁdé %e@%e%@a&@@m%ﬁhe@éqﬂm ispbétfLek@edams 00T M much
generated signal exhibited significantly higher arrpl i tude above the WO

2010/ 0612 7PCT 1B2009/ 054708, a tude | evels t he basa its
frequencﬁ1 g¥ecrac @ged%‘amijoég)“ﬁk ﬁﬂ%h%w& PERYOH Igv%ﬁ%d%gt“&@%
Furthernore, the present inventors found the intriguing result of the

si mul t anentiguimg resatteofathd sexiibimnees infreasresed eristeange oif ghetesinpny bégrals he
wound and on the contral ateral healthy |inb of the sanme patients. 5

Consi d d ;
angg't hg;:@‘ﬂht@%t xtdig;ld ehai dgmant %%%Waﬁshé/ﬁﬂh? GRS HeriRe \A@atlﬂe NGatftings, O

ngs on the instantaneously“triggered signals durlng
this acute injury indicate ssi bl e inyol venent of somatosensory rent
or efPer e@ﬁnsﬁi"ﬂ}’é’s 1F ﬁ? d%if &?qnhgi?ml@ﬁﬁ\{‘t‘rﬁér wote, & elCH n‘éﬂlg B et r|
recordi ngs on anesthetized patients (bl ockage of sensory nerves) show that

during i nmicsthesiaj flee finidingsc uh ethaoimstistanseudl tizfsenddedigh@lsstignag shis abute
consi derably weak anplitudes (around the baseline |evels), another

| ndi cat | qg]uég?ﬁdi@gtrevaﬁéos%fblg?ﬁy(ﬁvér%ﬂ If #ﬁﬂatggeﬂsg e)ﬁ%féfﬁ% 'tgeh neesi nehah! N9

found her exi st specific

el ectrical frequenC| es in the central nervou? systemis well docament ed in
medi ci ne,thisridgraliwe Farbermatea mestranaps elestracal ye¢rdmgs on anesthetized patients

(blockage of sensory nerves) show that during incision iLe., in acute wounds, we

10 detected AC signals with considerably weak amplitudes (around the baseline levels),

another indication that nerves or nerve injury may be involved in the AC signaling
found here during acute injury.

The existence of defined specific electrical frequencies in the central nervous

system is well documented in medicine, and these are fundamental markers in the

15  monitoring and studies of brain activity. Despite studies on pain, the role of electrical

frequencies in other peripheral disorders such as tissue injury have been much less

studied. The results of the research done by the present inventors clearly demonstrate

the relevance of electrical frequencies in the electrophysiology of the body's

periphery; the research focused on both chronic wounds and on acute injury. Under

20 the experimental conditions, acute injury elicits AC signals with significantly higher

amplitude and frequency than those detected around chronic wounds. The findings on

the discrete frequency pattern triggered during the acute injury of chronic wounds,
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15 nmonitoring and studies of brain activity. Despite studies on pain, the
role of electrical frequencies in other peripheral disorders such as tissue
injury hawe 2b®aw1aviach | ess studied. The results of the PETARIONOTIGIRE by t he
present inventors clearly denonstrate the relevance of electrical
frequencies in the el ectrophysiology of the body's periphery; the research
focused qpbat bhiGRIOMEnYRERAS BHSIRHracHHeta h@wgﬁévfspééﬁ% rorefhet RR@orted DC
experinmental conditions, acute injury elicits AC signals with significantly
hi gher anplitude..and frequency than those detected around chronic wounds.
The fi ndi AYLEBOE ST screte frequency pattern triggered during the acute
injury of chronic wounds, WO 2010/ 061297PCT/ 1B2009/ 054708 both at injured
and non-i nj ur &hsei seihe @mbove desearahe thepmetpelof detedmg the propoesie @f PEunds
"current of injury". Based on the above research, the nethod of

det ecti ”gptd%%aﬂﬁ%’c?ﬁg?% P?%seﬁpm%tﬂoﬂ HaPaldvefpedl ThRemeiRICHt deR\ERLi @R Was

devel ope e etecting the 5 prognosis of wounds in a patient
of the present .invention includes de g;:éi ng and re%.ord. ar (@I ectrical
si gnaP,  JpeEResiTAL| YouRteithar PRI LY St PETSSEI Aeadiion instudeg ettty apfne,

fromthe patient, wherein the electrical signal is a stochastic signal. The
st ochast irec@idgnetletisicaheimnal, apsdificatbd attenwthg ageecuedisphytd agueltage speogr a
by the Fast Furier Transform (FFT) algorithm The FFT graph conprises an
electric r . spe fr :200 b 0
and 1000 it HHE Y, 0O R Bh R RIOHOR Melt P04 SRIasRe S 1P
the (baseline) FFT level in a normal sanple, such_as a healthy s}gﬁ%egt for
exanpl e. shorhiaide sigal inthendransjemest tq Meltegerveispaficdacasy sfetindindlic afipl e
is indicative of wound conditions. Therefore, the prognostic nethod of the

present it T@Asoam @F0 Neoathhd PHo§RTstiaph soal@iseomnalgrtagaloftdency
electrical scale, with a discrete FFT such that the FFT is specific to

chronj,c d . i A | t unds that are in a
wor sghi nﬁé&&%ggomﬁﬁggab%% Exrgc} glolfr(tﬁgﬁeéﬁlbg%ssapgtl\g%gnrhd%unds that are
nei t her worsening nor healing but are in a stopped state. ) The
stochastic si ghed FFd Waekef dee mpundi sgnpletis her icagpetad Entharthasaliegelts 20
with the signal displayed as voltage during tine. The stochastic

si gnal t rnapsfer Mdrmal Fmiprayude adiaSitaathgbudsect dbt agempke. asf ungtaseninothe
frequencies, such that the FFT level is defined as the area under the

voltage &V a'6r tfnra T4 CREativeth e normal sample is indicative of wound conditions.

Therefore, the prognostic method of the present invention can also be a
15  prognostic scale, or a prognostic electrical scale, with a discrete FFT such that the
FFT is specific to chronic wounds that enables to differentiate between wounds that
are in a worsening state, wounds that are in healing state and wounds that are neither
worsening nor healing but are in a stopped state.
The stochastic signal is detected by using alternating current measurements
20 with the signal displayed as voltage during time.
The stochastic signal transformed to FFT may be displayed as voltage as a
function of frequencies, such that the FFT level is defined as the area under the

voltage versus frequency curve.
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WO 2010/ 061297PCT/ 1B2009/ 054708 An alternating current probe may be
used to detect the stochastic signal that is then transforned by al gorithm
to HT. WO 2010/d6129% | | be understood that the probe nayPCmdBd®ps543e8t i s not
limted to, electrodes, anodes, and cathodes, placed around the wound. A
ground reference 5 el ectrode may be placed on the skin contral ateral

heal thy i nb. &h%ﬁeﬁﬁﬂﬁ hub@nd g%& @by 1Ha&sBH 88 GRtect AYESLLIRAN RBY ot QhAthS
mean FFT of healthy subjects as the baseline value to define a wound as

wor seni ng, heal i or. . st ed. Alternatively and/or additionally, the
pr ognostiq elgggpgggrpe@ﬁg agé&‘gmtqwémi on may use reference markers taken
fromhealthy tissue, worsening wounds, healing 10 wounds and st opped wounds

to define a wdunsilhdenwandeniong, thetathengrare stoppedude, but iFhtr Bfetednte
mar kers may be, by non-limting exanple, the nmean FFT profiles detected in

heal t hy ﬁﬁfe , le ' r ORLEd tHé 6\98@?@.%‘3‘ NRIS BEXeRGy

pat i entssta‘l\?\ﬁgd‘ti cE’r S‘E?‘?:ésmn%‘?dgh%ﬁ%gg%o@gg a\é&?ﬁ‘ggfi ng and pati g‘ﬁts with cﬁ?oni c
wounds di agnosed as stopped. 151t wll be appreci ajeq that the prognosis
scal eYof ‘?‘Ll%r‘&ee‘@é)ﬁbeipgﬂﬁgﬁtqndikeﬁg%ﬂ ‘H@WE@PQ{?E‘S?\%@X {}mq%-nked to a device for
delivering alternating current to human tissue such that upon determ nation

of the currentTlsd glogaostic sdade wbthedhretdie inkention haposaitiesmean FRa dfilsmithy an
alternating current with specific frequency spectra for worseni ng, healing

or St ODPE NS ANTALR! V4109 1 8¥YiA 2 Wil R A8, RBIf! @bppedT OUT €S

Alternatively and/or additionally, the prognostic scale of the present invention
may use reference markers taken from healthy tissue, worsening wounds, healing

10 wounds and stopped wounds to define a wound as worsening, healing or stopped.

The reference markers may be, by non-limiting example, the mean FFT
profiles detected in healthy subjects, patients with chronic wounds diagnosed as
worsening, patients with chronic wounds diagnosed as healing and patients with
chronic wounds diagnosed as stopped.

15 It will be appreciated that the prognosis scale of the present invention may be
operationally linked to a device for delivering alternating current to human tissue such
that upon determination of the current status of the wound, the device transmits to the
tissue an alternating current with specific frequency spectra for worsening, healing or
stopped wounds.

20 Referring now to the drawings in more detail, Figures 1 and 2 illustrate the
electrical recordings procedure of the present invention which affixing two electrodes
2 and 4 on both proximal and distal sides across the medial axis of the injured skin 6

and signals were measured against the third ground electrode (not shown). For
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el ectrical recordings procedure of the present invention which affixing two
el ectrodes 2 and 4 on both proximl and distal sides across the nedial axis
of the invorew/®skivn 6 and signals were nmeasured agai nst PCAB2009/037¢x ound

el ectrode (not shown). For WO 2010/061297PCT/ 1B2009/ 054708 si nul t aneous
conparison two AC recording devices can be used, as seen in Figure 2, with

one devi Gan8)ilns CofAkRen 1R ACUBEo@nt: 8888 81 béﬁs&ﬁ\ds%@qs:xl@m E@m 2,
e

contralateral healthylinb 12 for real tine conparison. It wll

appreci ated that device 8 may el ectrjcal sti,nul ator systemfor .providjing
treat mentVifly ohe deyise iBIﬁSEHSarPHH h]r‘?cl‘"{fﬂ’é’g ﬁnﬁﬁli toﬁ'beﬁ*pghe ¢V eontt h?ed
for detecting and recording an electrical signal in and around an area of
t he tar gebntraknsarel Bealthnahisiorid fdveresl dived contpariaow.oltt wyé beeapprechitasthaticy
spectra using a Fast Furier Transform (FFT) algorithm use a resultant FFT

level to geonergte,dafluiegatihngiod SHeheRor pERLGingf tréfifichRigal takdei Siguand

transmt the data“to a secongﬁcorrpor?ent con?| gured to deliver an el ectrical

current to 10the tarqget tissue 6, such that the charagteristics o he
el ect Pi cabatcigetusie agHISteaaRpnest &QFégﬂﬁefieﬁ)r el T?C@ﬁé i%ekci"ﬁﬁaﬂent

state of the target tissue. Figure 3Aillustrates the AC signal
di spl ayedighai imgnd ianeun(dval tegeofahaitaict tisne) 6, sarsfamo dasighel mie a voltage der
to anplify the specificities of this signal, an algorithmof Fast Fourier

Tr ansf or Th..l j ' r f [ I LSP! he
ori gi nal m&é{lgcﬁggﬁ%@ﬁg#@%sa &g?’%até‘f@% gglg&]f r@%’&%ﬂ@? g?e@?? g‘)éghl?ll’ Ilg%t éat ed
in Figure 3B. This signal processing approach enabl es tE profiling of

di scr et e resuisal R leyek foyapngratendatyirpgad e e SUPENGLHBIS © g*é: et 5gES 28Ad/ or
frequency within a filter set at 0.5 to 1000 Hz and up to 2000 Hz. In order
t o i nprovgishgt Sicalad té @ seehsk compbhentFdohficaanpto deiveatan décttiGapernrént to

second) the sanpling rate is reduced to one sanple 20 per second (1 Hz) by
the 451 s A0 RI OYGEL &' ANY 1APIRL BRtaWtRubEDP ROLARHIAT RERM: 'RIifLRUTE SC
determined by the data regarding a current state of the target tissue.

Figure 3A illustrates the AC signal displayed during time (voltage against
time) is a stochastic cue. In order to amplify the specificities of this signal, an
algorithm of Fast Fourier Tré.nsform (FFT) is applied. This transformation enables to

15  display the original detected signal as voltage versus frequency spectra as illustrated
in Figure 3B. This signal processing approach enables the profiling of discrete signals
with significant differences in amplitude (voltage) and/or frequency within a filter set
at 0.5 to 1000 Hz and up to 2000 Hz. In order to improve the signal to noise of the
FFT (sampling rate of 16 per 1 second) the sampling rate is reduced to one sample

20  per second (1 Hz) by the this an improved signal obtained with less noises as seen in
Figure 3C.

To establish the baseline levels of electrical measurements on patients,

measurements conducted on healthy subjects (no wounds) and their mean FFTs
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To establish the baseline | evels of electrical measurenents on patients,
nmeasur enents conducted on heal thy subjects (no wounds) and their nmean FFTs
WO 2010/ O802910RET297B2009/ 054708 served as the m ni nal amlpiriiBoge034case] s
i.e., baseline. Figure 4 shows the nmean frequency spectra detected on the
heal t hy skin of healthy subjects that served as the baseline for the

prognosi geffednayings. mﬁhﬂiéﬂl eal litda BvaRhi.of Yheik Triaseld RRokertheealehhy
subj ects 40, the FFT | evel or chronic vvounds 50 and the FFT level for

mean o ediERF) ABESTH Ié%ﬁ{cgl TP TRGEY Syl R Aot s e

significantly higher anplitude (voltage) above t he basel i ne neasurenents of
heal t hy dabglant fr4be pikipeeeissifoedurstsi c si gnal s were characteri zed by nean
el ectrical frequency spectra within the range of 0.5 to 1000 Hz. The nean

10 maxi mum volg Qree f‘@ﬁ:% e}SHaof meSFFT%h%EhH@%J RaHMhyi hbjdtes #eNaR PFT Qevaelt O

50 Hz (the freq ency sp round 50 Hz i s consi defed as envi ronment al

ol tage (rFRPTs wanDiE SDeny AT ER 16t bl ok CalaH St 0200 HE (apR B oo

Hz (in the baseline curve) and of about 20nV within the range of 700 to
1000 Hz isubidees sithowbondofhdEhenmap. eldtteicsi grafircaentsldohngvbronie srouider
the Curve (AUC) of the chronic wounds signals above the basel i ne confirned

that thiss %glrn%ﬁt%ds's@?xﬁgcbﬁllfpgﬁ%ﬁérc 5.19 fittagn (Cvo‘ﬁ‘ag above the® BBIREALI e

measur enent wWas conduc h ane pa I ent ar nmeasur ement

procedure on the patient contral ateral healt Ilnb he figure sho t hat
in the sdnsasyaemenisithralthy suhiests 40.whlyeseottes TIEHIE’&@;%W&T% ﬁﬁe%gf?&é’, 20

overl apped with same el ectrical frequency spectra and anplitude on the

contral at/gegl el@ritdl] fre@ekrelggiechd. withirs tineamsget bt0.§ e it €llst ashast i ¢
signals found in patients wth chronic wounds could al so serve as a

syst el'ﬁ' ¢ nr{g)rﬂ%eﬁm v i%a@g (%{qa}/x) ostzgé%lo\%{g?&ﬁ”g o %%%é@%@’?)o_@ to 50 Hz (the

frequency spike around 50 Hz is considered as environmental electrical radiation).
The signal reduced exponentially to its minimal voltage (Vmin) of about 10nV which
was detected around 200 and up to 1000 Hz (in the baseline curve) and of about 20nV
within the range of 700 to 1000 Hz in the chronic wounds group. The significant

15  higher Area Under the Curve (AUC) of the chronic wounds signals above the baseline
confirmed that this discrete signal is specific to chronic wounds.

A comparable measurement was conducted on the same patient by a similar
measurement procedure on the patient confralateral healthy limb. The figure shows
that in the same patients the stochastic waveform which exists around wounds,

20  overlapped with same electrical frequency spectra and amplitude on the contralateral
non-injured organ 52. This means that the discrete stochastic signals found in patients

with chronic wounds could also serve as a systemic marker in the body.
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Figure 6 shows the significant higher anplitudes exhibited by the nean FFT
| evel s of the group of patients having wounds in stopped condition 60 above
t he nean WBTRolose193 of heal t hy subjects 40. Fi guP€TIBHl®0EI7¢she
significant higher anplitudes exhibited by the nean FFT 5 | evels of the
group of patients having wounds in worsening condition 70 above the nean
FFT level s of ﬁgg@ﬂet@)éhéw@tﬁ@ts%rﬂf@eam higherFalﬁFriﬁJ&s shBstediey $hed fidaln CRIFT

hi gher anplitudés exhibited by the nean FFT | evels of the group of patients
havi ng ungds i.n healing candjtion 80 above the nepan EET |.evel f healthy
subject!qﬁﬁgs96&F@§P@péggﬁgﬁggﬁﬁgﬁgﬁﬁﬁﬁP %8%“88?%£%H“§ﬁ%“8§§%R§GEW3 %3 res
6-8. Specifically, the FFT levels for healthy subject to patients with
chroni ¢ WINtkyehaafiicadthy subjestsofbed state 60, worsening state 70 or healing
state 80. The figure shows that significant differences are found between

the three progngsld ¢ hewe! e AeAtiifishigllicatPliarits khMIBRhO aAbeFBbOVe

stopped and al'l“three are higher that Ibthe baseline of healthy subjects

40. Figure 10 su rizes the statistical analysis /.co .1. SO et ween the
oroups. HRECIE o) dhacraBd Al AN ORI SR ORRIG: G SR D e

di fferences between wounds in the; stopped state 104, worsening state 108
and heal imngasFBT devd? of healdnpartjsan40o t he basel i ne heal thy subjects 114.
The chart al so shows that the 20 nean val ues of contralateral healthy |inb

102, 106 and I4gu{f FBGT M QWi FESRAGLLYCLMpHRNA itk PBy ISR FFPT

wound prognosi's

levels of the group of patients having wounds in healing condition 80 above the mean
FFT levels of healthy subjects 40.

10 Figure 9 shows the comparison between the graphs of Figures 6-8.
Specifically, the FFT levels for healthy subject to patients with chronic wounds
heaving in a stopped state 60, worsening state 70 or healing state 80. The figure
shows that significant differences are found between the three prognostic levels of
wounds. The worsening and healing are above stopped and all three are higher that

15  the baseline of healthy subjects 40.

Figure 10 summarizes the statistical analysis / comparisons between the
groups. The F value 100 which is <0.0001, shows the significance of the differences
between wounds in the; stopped state 104, worsening state 108 and healing state 112
in comparison to the baseline healthy subjects 114. The chart also shows that the

20 mean values of contralateral healthy limb 102, 106 and 110 for each group
respectively can be used as a marker for wound prognosis. It should be noted that

while the mean values of worsening 108 and healing 112 wounds are close to each

20



whil e the nean val ues of worsening 108 and healing 112 wounds are close to
each WD 2010/ 061297PCT/ 1B2009/ 054708 other, their relationship to the nean
val ues ofwohneiwost®3pecti ve contral ateral heal thy |inbs PO&/1B20G9/034008ar e
noticeably different. FIG 11 is a graph the FFT level around a
chronic wound 110 and the FFT |level for the contral ateral non-injured

tissue 1lfhed PMeid rOLAURSIAD tBUBLREM Qﬁlﬂe@%ﬁhﬁﬁ%?ﬁedtﬂea@dﬂ@ﬁﬁﬁﬁmQhe%ltﬁ?e_
wi thout injection. FIGS. 12A-12E are graphs the F | evel around a chronic

wound 12Q. and e | evel .for.the.contral ateral non-injured tissue 120
for fi veqlrﬁg? %@@a&ﬁlﬁ@%@%@%‘hb{ ng nds in a worsening state due to
infection. It will be readily appreciated that in the group havi ng wounds

in a worseni nFI&k atleisni tgnaph the FETT leval ariupgr @ chignic eorRT 118 \asid theodhl t he

chronic wound 10 110 and the FFT level for the contral ateral non-injured

tissue 1300ciafe GbSSAPIARIAYRdNHiaRMEEHERE 16 kb8 sQfupt bE sEhjEclseN@in
ar ound tﬁgv%ht;og:n?lc vvouncs 110 1ils ot%scuré}d by the IineéFFllj' IeveIJ for theg
contralateral non-injured tissue 110'. .ln co S t FET | evel .ar d
the cAr ont QURGSURGA PRerSENRSsiEe prhow, gjeciop. t% k@gcgaf‘r‘ gﬁjataé? ﬁraﬁmn@henﬁf}f ed
tissue 120" for the five individual subjects having wounds in a worsening
state 15 ldud droundbetirémio Wairgut s an@ el PEY lavel footle somttdlsteral aldnyinaumed
visually quite different. Therefore, according to the teaching of the

present i nueRthR.eol fieSinBREFAA! it tdiali woﬁhdw%d%mngao%gfa%@ﬂhe%

state due to inftection fron1mouﬁ§§ In a worsening state wt I njection.
Therefore, the present inventjion inc|udes asﬁb&justrat d.in the flowhart
of 20 Fi dufestion. dt metthdy sraddet épmeﬁlaﬁ@ie ithaly IfghE eBIONG WBYIRG PHPURAS|iRga
human and aninmal tissue is infected. The nethod including the steps of:
13- 1 Det egbisagin@nfiiate ecigialit igieatidn (Bigued eC) theddl T kivghatouind thedhameunduad
area of the target tissue a second electrical signal in and around

cont ) 2 A 1 AP TR AT W0 bt
the same and the line for the FFT level around the chronic wound 110 is obscured by
the line FFT level for the contralateral non-injured tissue 110°. In contrast, the FI'T
level around the chronic wound 120 and the FFT level for the contralateral non-
injured tissue 120” for the five individual subjects having wounds in a worsening state
15 due to infection (Figures 12A-12F) are both statistically and visually quite different.
Therefore, according to the teaching of the present invention, it is possible to
distinguish wounds in a worsening state due to infection from wounds in a worsening
state without injection.

Therefore, the present invention includes, as illustrated in the flowchart of
20 Figure 13 a method of determining if a worsening wound in living human and animal

tissue is infected. The method including the steps of:

13-1 Detecting and recording a first electrical signal in and around an area of

the target tissue a second electrical signal in and around contralateral

21



13-2 Transformng the first and the second electrical signals into a

vol tage versus frequency spectra using a Fast Furier Transform (FFT)

5al gori t WO 208/@11906npari ng a graph of a resultant FFT | @CENBW0I/HFIE0E i r St
electrical signal to an FFT | evel of the second electrical signal and at
| east one graph of a baseline FFT |level of wounds in a worsening state

without infection. (k3nd MRt G MdGhé NRcHLE BAGEEaI0FicnAlseBéin@Na i flodhstic
target tissue based on'the 10conparison. Figure 14 illustrates a nethod of

the present invention for detecting the current state of |iving human and
ani mal target tisste™@he method includes the steps of: 14-1 Detecting and
recording an electrical signal in and around an area of the target tissue,
t he el ectri call3s2 girahsfoeiing thes fiosthasd ithe seomual eletical Zigradh dhtor aivedtaghe
stochastic signal into a voltage versus frequency spectra using a Fast

Furier Transform (%{Qusalfgg{dghg? f’%ﬁcﬁ thngagt O\ @M olfr_aﬁsﬂbgﬁul(pgqt) FFT

| evel of the target tissu st one graph of a baseline FFT |evél.
14-4 Determning a urr_?nt state of the target tissue based on said
conpari son. algorithm.

13-3 Comparing a graph of a resultant FFT level of the first electrical signal to
an FFT level of the second electrical signal and at least one graph of a
baseline FFT level of wounds in a worsening state without infection.

13-4 Determining the presences of infection in the target tissue based on the

10 comparison.

Figure 14 illustrates a method of the present invention for detecting the current
state of living human and animal target tissue. The method includes the steps of:

14-1 Detecting and recording an electrical signal in and around an area of the

target tissue, the electrical signal being a stochastic signal.
15 14-2 Transforming the stochastic signal into a voltage versus frequency spectra

using a Fast Furier Transform (FFT) algorithm.

14-3 Comparing a graph of a resultant FFT level of the target tissue to at least
one graph of a baseline FFT level.

14-4 Determining a current state of the target tissue based on said comparison.

20 Figure 15 illustrates a first method of the present invention for determining a
prognosis for wounds in living human and animal target tissue. The method includes

the steps of:
22



20Figure 15 illustrates a first nethod of the present invention for
determ ning a prognosis for wounds in |iving human and ani nal target

ti ssue. TWO 20¥teez®7i ncl udes the steps of: WD 2010/ 06129TPABZ00BRAO&KR 054708
15-1 Detecting and recording a first electrical signal in and around an
area of the target tissue a second electrical signal in and around

contral ateral {5ip$ufectiald Ftlording 4 fiest e@sAncalaligsdlrincald slognalas deing a
stochastic signals. 515-2 Transfornming the first and the second el ectri cal

signals Into & Vol (ROt el SR LSUEREHI DR Sl Aoy GRSt

| evel of the first electrical signal to at |east one graph of a baseline
FFT | evel and an FRiEsteviie &istt tred 1be exconad edledticilc algnglsgheing asstachastic
Determ ning a prognosis of the target tissue based on the conparison.
Figure 16 iIIustratS@@aqas_second met hod of the present invention for
determ ning a prognosis for wounds in |iving human and ani nal target

[ ssug, The mthed) neludes, Lhe o Rs Bhe oher BB ST BRI SRiflyto "
versus frequency spectra using a Fast Furier Transform (FFT)
algorithm.

15-3 Comparing a graph of a resultant FFT level of the first electrical signal to
at least one graph of a baseline FFT level and an FFT level of the
10 second electrical signal.
15-4 Determining a prognosis of the target tissue based on the comparison.
Figure 16 illustrates a second method of the present invention for determining
a prognosis for wounds in living human and animal target tissue. The method includes
the steps of:
15 16-1 Detecting and recording an electrical signal in and around an area of the
target tissue, said electrical signal being a’stocﬁastic signal.
16-2 Transforming said stochastic signal into a voltage versus frequency
spectra using a Fast Furier Transform (FFT) algorithm.
16-3 Comparing a graph of a resultant FFT level of the target tissue to FFT
20 level referenced markers.

16-4 Determining a current state of the target tissue based on said comparison.
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target tissue, said electrical signal being a stochastic signal. 16-2
Transform ng said stochastic signal into a voltage versus frequency spectra
usi ng a PESRoFusi®r Transform (FFT) al gorithm PCTAB20B9/Ca¥tgrar i ng a
graph of a resultant FFT level of the target tissue to FFT 20l evel
referenced markers. 16-4 Determning a current state of the target tissue

based on sai d j¢eiRasd @;gﬁ‘eciated that thevaldveh®sanplies alesdtdndatl dne tabeve as
descriptions are intended only to serve as exanples and that many ot her

enbodi nents_are possible within the spirj nd . Of L prese
“hvent | ol 838 1k Ssbis e st Bkl Mend e S A ete) PSR
met hod of detecting the current state of |iving human and ani mal target

ti ssue, tsseperef Hudpreserpriig¢mipn. (a) detecting and recording an el ectrical

signal in and around an area of the target tissue, said electrical signal
bei ng a stochastic signal;
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(b) transform ng said stochastic signal into a voltage versus frequency
spectra using a Fast Furier Transform (FFT) algorithm (c) conparing a
graph of worewuetznt FFT | evel of the target tissue to RCTIB2®Y/03HIE gr aph
of a baseline FFT level; and (d) determning a current state of the target
ti ssue based on said conpari son. 2. The nethod of claiml, wherein
sai d detgghanoPndAeeendgng is inplenented as detecting and recording an
alternating current (AC) signal and displaying said alternating current
(AC) signal as voltage over tine. 3. The method of claiml, wherein

said FFT |evel I§ hdRbLEBURELRY M &l sl of 1iEAY aRENard BRE hdnbl @& 1O
5000 Hz. L fd%'ﬁgbnet hod o?fgcl aim 3, V\hereci' n salgd FFET level is HiE

inpl enmented as an el ectrical. frequency spectra fromO and 3000 Hz. 5.
The met hBEFUSE e BERON CORMIIRRE the target tissue is an area of injury in a

patient. 6. The nethod of claim1l1l, wherein said baseline is
i npl enent ed a@)t hedéikdtihgewnd sedadirzeai tleptrivah-signaliiedné wbjpwot sn area of the.
The nethod of claim 1, wherein said baseline is inplenented as an FFT | evel

f | heal thy,.Liss . an Ne s : s an
P ssue rol ative o AbRIHEuEIADLAGAPERAf hifgaiohRsiEVERal) | e (ar e

condi ti ons. . ) o )
(b) transforming said stochastic signal into a voltage versus frequency

spectra using a Fast Furier Transform (FFT) algorithm;
(c) comparing a graph of a resultant FFT level of the target tissue to at least
one graph of a baseline FFT level; and

(d)  determining a current state of the target tissue based on said comparison.

2. The method of claim 1, wherein said detecting and recording is implemented
as detecting and recording an alternating current (AC) signal and displaying said

alternating current (AC) signal as voltage over time.

3. The method of claim 1, wherein said FFT level is implemented as an

electrical frequency spectra from 0 to 5000 Hz.

4. The method of claim 3, wherein said FFT level is implemented as an

electrical frequency spectra from 0 and 3000 Hz.

5. The method of claim 1, wherein the target tissue is an area of injury in a

patient.
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8. The method of claim1l1l, wherein said current state of the target tissue
i ncludes one froma list that includes worsening condition, healing
condi t i orwandiwgeedped conditi on. 9. The net hod of PCraBmoB9s4ibser ei n
said FFT level of the target tissue is inplenmented so as to enable
differentiation of wounds that are in a worsening condition due to

i nfection frog itunfretidiabf 1A N, ¥heshi A% DhsdlheaRdinhfloMenRidngs td &k Tar e
in a stopped state. 10. The method of claim 1, further including

conpari ng_sai raph of a resyltant FFT | evel of the target tissue to FFT
| evel re%é’?gntg’@ge%]&i‘)@?’%im}um Sutbi‘?LC.tS'The met hod of claim 10, wherein said
FFT |l evel reference markers are inplenmented so as to indicate wounds in a
wor sening state, a healing state and a stopped state 12. The met hod
of claim 10, wherein said FFT |evel reference markers are inplenmented_as
mean FFT | evel. prlsr metkodief edaivy 1i nvhesain said psplaee 4¢3 ipatarested istan Eldoni ¢
wounds di agnosed as worsening, patients with chronic wounds di agnosed as

heal i ng RRE] P&t hemhal NdalihyClsaBimdvat itgesicanngse KIS ISleppfabe tddet Tibgue
met hod of claim11, further including: (a) providing data regarding said

L fu | ovi i ega
a1 or nat B Geid B OE Ll e R R I g anal e nat e

current signal to the target tissue wherein a specific frequency spectra is
determ ned by said data. 14. The method of claim1l, wherein said
determ ning further includes determ ning a prognosis for the target tissue.
15. A met hod BorThfetesthpiofgcltimr dgrivarsin spidnsumaat sipte afi tienpraeindissusnd
animal target tissue, the nmethod conprising: (a) detecting and recording a

first el prlidesabnsiftnal a it ahd aicdude avracgag Qfonﬂhﬁ)ri,aﬁ@ﬁhg[ tesdiion @rcond
electrical signal in and around contral ateral tissue, said first and said

second elst%f)'f)écliggxlldi%i'ognal s being a stochastic signals;
9. The method of claim 8, wherein said FFT level of the target tissue is

implemented so as to enable differentiation of wounds that are in a worsening

condition due to infection from wounds that are in a healing state and from wounds

that are in a stopped state.

10. The method of claim 1, further including comparing said graph of a resultant

FFT level of the target tissue to FFT level referenced markers.

11.The method of claim 10, wherein said FIT level reference markers are
implemented so as to indicate wounds in a worsening state, a healing state and a

stopped state
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(b) transformng said first and said second electrical signals into a

vol tage versus frequency spectra using a Fast Furier Transform (FFT)

al gori t hrwo 20W0/@0r0/ 061297PCT/ 1B2009/ 054708 (c) conpar i REGTABZOKPIF7¢H a
resultant FFT level of said first electrical signal to at |east one graph
of a baseline FFT level and an FFT | evel of said second electrical signal;

and (d) deter m N n@th6®BTOsIaEM Of 0.t Wietadh aRid THIRSE Uevdlageeteate Sadrtters are
conpari son. 16. A method of a prognosis for wounds in |iving human

Fecor i ninal TR ph AL P IoTEL MRS TR o S SRR AR pity,e

said electrical signal bei 23 a stochastic signal; cgb) transformng said

st ochast tlerosigmeaiunds tdiagnosed! taageonseniaigs phfieris evidly chperue reowylsndiagnespsh as
Furier Transform (FFT) algorithm (c) conparing a graph of a resultant FFT
l'evel of htdighd MDRAtidrtS & dRoAlc WE@ds diagnosed as stopped.

13. The method of claim 1, further including:

(a)  providing data regarding said current state of said target tissue to a
devise for transmitting an alternate current to the target tissue; and

(b) transmitting an alternate current signal to the target tissue wherein a

specific frequency spectra is determined by said data.

14.The method of claim 1, wherein said determining further includes

determining a prognosis for the target tissue.

15. A method for determining a prognosis for wounds in a living human and

animal target tissue, the method comprising:

(a)  detecting and recording a first electrical signal in and around an area of
the target tissue a second electrical signal in and around coniralateral
tissue, said first and said second electrical signals being a stochastic
signals;

(b)  transforming said first and said second electrical signals into a voltage

versus frequency spectra using a Fast Furier Transform (FFT) algorithm;
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one FFT |l evel referenced marker; and (d) determning a current state of the

target tissue based on said conparison. 17. The method of claiml16,
wher ei n swiDR0AB1198vel reference markers are inpl enent e®#C3aBA®IDB70NdI cat e
wounds in a worsening state, a healing state and a stopped state 18.

The nmet hod of claim 16, wherein said FFT | evel reference nmarkers are

i mpl enent ed agc)mearconiparlr@ve brgptobt b essulieheTredeldl Gealid MirsselbigihBsignal
patients with chroni c wounds di agnosed as worsening, patients with chronic

Stopped. o % AR Cnf Ml A bl T COBN At BTl R B S

to a target tlssue the electrical stimulator systemconprising: (a) a
first conmponent cof¢dcmdrederirieal dgnalcandhg and recording an el ectrical signal
in and around an area of the target tissue, said electrical signal being a
stochastic signpal, dé@kﬂnﬂﬁg'aqﬁ*ogﬂés%‘@f tHeOhfded Uk Qe bayel loANBIPEIMPaHishn.
stochastic signal into a voltage versus frequency spectra using a Fast
Furier Transform (FFT) algorithm use a resultant FFT |l evel to generate
data regarding a current state of the target tissue and transmt said data
(b) a second copf i I

tatget 11 ssue  Sea emest 36 o Berg el els” FbM B A ARUEF SR R Gk i ot
conmponent, characteristics of said electrical current being determ ned by
sai d dat HSSU@ the mgthodmeanpisiegr i cal sti nul at or system of claim 19, wherein

said characteristics include a specific frequency spectra. 21. The
el ectrical stigul atiefechiisbaMRéordial Bh ERctibareirhl SAlafdalr6id hf lref UF ﬂeent
delivered to said target tissue is an alternate current signal. A

met hod of determ nin the res eof |nfe |on|n [ seni gwoundln
i ving hunan and afiteed TePE e ciksal o Loyttt Salect g and

recording a first electrlpal signal in and around an area of
(b) transforming said stochastic signal into a voltage versus frequency

spectra using a Fast Furier Transform (FFT) algorithm;
(¢)  comparing a graph of a resultant FFT level of the target tissue to at least
one FFT level referenced marker; and

(d)  determining a current state of the target tissue based on said comparison.

17.The method of claim 16, wherein said FFT level reference markers are
implemented so as to indicate wounds in a worsening state, a healing state and a

stopped state

18.The method of claim 16, wherein said FFT level reference markers are
implemented as mean FFT level profiles detected in healthy subjects, patients with
chronic wounds diagnosed as worsening, patients with chronic wounds diagnosed as

healing and patients with chronic wounds diagnosed as stopped.
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the target tissue a second electrical signal in and around contral ater al
tissue, said first and said second electrical signals being a stochastic
si gnal s; wbRotwmmd7ormi ng said first and said second el @craBu@b/ok7gal s
into a voltage versus frequency spectra using a Fast Furier Transfon-n

(FFT) algorithm (c) conparing a graph of a resultant FFT |evel of said
first electrit@lAsictralicdl atiani#bl sy eyl foobredtthgseeantnetee taigeatissieg tial
and at | east one graph of a baseline FFT |evel of wounds in a worsening

;sthgt tea\r/vi El[%gtﬁca'i Qtfiﬁl%idt(?f‘éys%}ﬂ ngkpfgﬁér mning a presences of infection in
ge I Ssue based-on said®co rison.

(a)  a first component configured for detecting and recording an electrical
signal in and around an area of the target tissue, said electrical signal
being a stochastic signal, said device further configured to transform said
stochastic signal into a voltage versus frequency spectra using a Fast
Furier Transform (FFT) algorithm, use a resultant FFT level to generate
data regarding a current state of the target tissue and fransmit said data;

(b) a second component configured to deliver an electrical current to said
target tissue, said devise configured to receive said data from said first

component, characteristics of said electrical current being determined by

said data.

20. The electrical stimulator system of claim 19, wherein said characteristics

include a specific frequency spectra.

21.The electrical stimulator system of claim 19, wherein said electrical current

delivered to said target tissue is an alternate current signal.

22. A method of determining the presence of infection in a worsening wound in
living human and animal tissue, the method comprising:
(a)  detecting and recording a first electrical signal in and around an area of

the target tissue a second electrical signal in and around contralateral
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tissue, said first and said second electrical signals being a stochastic
signals;
(b)  transforming said first and said second electrical signals into a voltage
versus frequency spectra using a Fast Furier Transform (FFT) algorithm,
(c) comparing a graph of a resultant FFT level of said first electrical signal
to an FFT level of said second electrical signal and at least one graph of a
baseline FET level of wounds in a worsening state without infection; and
(d)  determining a presences of infection in the target tissue based on said

comparison.
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