In vivo Stinulation of Cellular Material Field of the
I nvention The present invention relates to the in vivo
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present invention relates to a nmethod for stinmulating
cells and tissue in vivo conprising the step of
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for exanple, US Pat. Nos. 3,270,746, 3,329, 149 and
3,952,751. It is to be understood that the above
deBackdpedungt hbdshar Enveft soti ve of the efforts in the
prior art to enploy bursts of EMFP in the negahertz

range, as opposed to other efforts in the prior art,
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coil. EMFP are then applied within clinically usable

frequencies in order to produce endogenous regeneration by
stimulating cartilage and/or connective tissue. See, for
example, US Pat. Nos. 3,270,746, 3,329,149 and 3,952,751.
It is to be understood that the above described methods
are reflective of the efforts in the prior art to employ
bursts of EMFP in the megahertz range, as opposed to other
efforts in the prior art, which employ bursts of pulses of
electromagnetic waves which are in the kilohertz range or

lower.

In the past ten years, relatively high frequency EMFP has
been uged in the treatment of various disorders (see, for
example, US Pat. Nos. 4,454,882, 4,674,482, 4,998,532 and
5,014,699). Also in recent years the clinical use of EMFP
at radio frequencies has been used. In these areas pulse
bursts having sinusoidal or other form have been used. The

frequency used is often around 27 MHz with each pulse



frequency used is often around 27 MHz wi th each
pul seburst typically exhibiting a wdth of sixty- five
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pul ses per burst, and with a pu se burst repetition
rate in the range of 0.01 to 1,000 Hertz. However,
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Consequently, it can be seen that there remains a
continuing need for a therapeutic regime for the use of
EMFP in vivo that correctly identifies clinically useful

parameters.

Summary of the Invention

The inventors have shown that by the application of
exogenous EMFP, which mimics the effects of real physical
exercise, it is possible to treat cells, tissue and organs
in situ. In particular, the inventors have determined
specific electrobiomimetic stimuli that equate to real

physiological conditions associated with exercise.

Accordingly, in a first aspect the present invention
provides a method for stimulating cells and tissue in vivo
comprising the step of applying to said cells and tissue

an electrobiomimetic stimulus, wherein the growth



an el ectrobiom netic stimulus, wherein the
grow hcharacteristics of said cells and tissue are
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said stinulus. The el ectrobiqmymetic stinulus
conprises a pattern of specifically configured tinme
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tissue in vivo conprising the step of applying to said
ceIIs and tissue an el ectrobiomnmetic stinulus
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i mportant role.
Preferably, the electrobiomimetic stimulus comprises between
2 and 4 time periods, more preferably between 2 and 3 time
periods and most preferably three time periods, wherein each
time period comprises blocks of electromagnetic field pulse,
which are distinct from each other. It will be appreciated
by those skilled in the art that the periods are designed to
mimic the typical exercise pattern of “warm up”, “maximal
exercige” and “cool down”. In some embodiments, the time
periods simulating a gentle walk (period 1), explosive
exercise (period 2) and then light jog (period 3), wherein
the rate or frequency of delivery of the blocks of
electromagnetic field pulse plays an important role.
Accordingly, the duration of each time period will be
tailored to the desired result and to mimic the exercise

pattern outlined above. In some embodiments, the
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tailored to the desired result and to mmc the
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t heel ectrobi onm netic stinulus_qﬁnprises three tinme
periods, wherein time period 1 has duration of between
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observed in fully hydrated connective tissues, when
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In some enbodi nents, the magnetic field intensity use
i sWBiiGekhe 1lneisek olracs@reaasis§ widl et @ééweenoéwand 8oms

and the interval in period 3 between 20mg and 100ms.

It will be appreciated by those skilled in the art that
within each electromagnetic field pulse block, there will
be a plurality of individual electromagnetic field pulses.
Each electromagnetic field pulse provides growth altering
characteristics to cells and tissue in vivo. As such, any
magnetic field intensity may be used as long as it
provides growth altering characteristics to cells and
tissue. In some embodiments, the magnetic field intensity
used is between 1 Gauss to 100 Gauss i.e. between 0.0001T
to 0.01T. Preferably, the magnetic field intensity is
between about 1 Gauss to 100 Gauss, more preferably 3
Gauss. It will be appreciated that this may also be
expressed in the terms of mV per cm. In this instance, the
preferred intensity is 1.3mV per cm.
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t he preferred intensity is 1.3mV per cm As di scussed
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In a third aspect the present invention provides a method
for treating tissue in situ comprising: collecting a

30 selected portion of tissue, and securing said portion of
tissue adjacent to an energy transmitting element;
transmitting an electrobiomimetic stimulus from said
energy transmitting element; and transmitting said
electrobiomimetic stimulus to target cells within said

35 portion of tissue until growth characteristics of gaid
cells and tissue are altered as compared to cells and

tissue not receiving said stimulus.



ti ssue adjacent to an energy transmtting el enent;
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el ectrobiom netic stinulus tq target cells within said
portion of tissue until growth characteristics of said
cells and tissue are altered as conpared to cells and

ti ssue not receiving said stinmulus.In a fourth aspect,
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Preferably, the individual has a bone, joint, soft-tissue,
or connective tissue disorder and the therapeutic response
comprises a reduction or elimination of inflammation
and/or pain in a bone, joint, soft-tissue, or connective

tissue of the individual.

Preferably, the individual has a disorder selected from
the group consisting of adhesive capsulitis, tennis elbow,
osteocarthritis, back pain, multiple sclerosis, tendon
inflammation, and carpal tunnel syndrome, and the
therapeutic response comprises a reduction or elimination

of inflammation and/or pain associated with the disorder.

Brief Description of the Drawings

Figure 1 is a graphical representation of the biocelectrical
events recorded in dynamically loaded bone during normal



i nfl ammati on, and carpal tunnel syndrone, and the
t herapeutic response conprises a reduction or
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with the disorder. Brief Description of the Draw ngs
Figure 1 is a graphical represent ation of the

| ect i cal_event recor ed in dynam_cally | oaded
bo‘%gl-’ ?15 Poral %e&\leé’lcl\ﬁﬁl F?ffnge{sﬁeliﬂ@ﬁcilﬁyde per
fSEeelsdtehnarﬁ] Wiy dre amyl:&ﬂ:dnﬂdadg}nmnﬁb afi appki €Hat 1.5

Ioggmggn}g\g& a gréaﬁis that 1.5 tinmes body weight.

Figure 21 i cal representation of the
bi oel ectrical events that take place in the region of

th?l%h?eaz'@saan fg?hfﬁgﬂt éﬁ#ﬁ@g Lhe;shages Qe
anbul ati on ure |caT1 repr esent atl on of
cORbPRABEEFAL tieﬁﬁﬂntSoftfb?rfoewee reiAgPapy Shgnalegiamdof the

ot bl physi £ alomeilanRhars @RRhbedhaSs8alks "bﬁl 5Mu1atlon
signal for the purposes of stinulating specif

beneficial processes. Figure 4 shows a pict or| aI Iy
r eEi@lsneeltatlsara gfraplticedt reptresegtaeibnr of heohb eAtiBAial

f 5.sh
?epr esenta |on ;éfl)égttﬂpggtre%aﬁf?g\é?lﬁg %?étﬂéﬁ?]lfe%?m?al

of PJeRTRS e 50 rafiirls- edrieguiee bd oglivs ret pighali Abtythe purposes
r epf eseithald AP ls R LiFe Rl BRAL £ 8gL e £85e§$ yt reat ment

of tennis el bow Figure 7 sﬁovvs a pi Rt or
representation of a treatnent reginme for the treatnent

OfngﬁkerHlﬂhbwstg@ﬁ%t%rﬁan§ 2cprebOht@1dn of a treatment
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of_neck strain.Figure 12 shows a pictorially
hﬁ@g@hﬁhﬁ Sof Riftexipehy representation of a treatment

regime for the treatment of tennis elbow.

Figure 7 shows a pictorially representation of a treatment

regime for the treatment of hip injury.

Figure 8 shows a pictorially representation of a treatment
regime for the treatment of knee injury.

Figure 9 shows a pictorially representation of a treatment

regime for the treatment of lower back strain.

Figure 10 shows a pictorially representation of a treatment
regime for the treatment of mid back strain.

Figure 11 shows a pictorially representation of a treatment
regime for the treatment of neck strain.



regine for the treatnment of osteoarthritis. Figure 13
shows a pictorially representation of a treatnent
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14 shows a pictorially representation of a treatnent
reglne for the treatnment of a vascul ar di sorder.
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purpose of describing particular embodiments of the

invention only, and is not intended to be limiting which

will be limited only by the appended claims.

All publications, patents and patent applications cited
herein, whether supra or infra, are hereby incorporated by
reference in their entirety. However, publications
mentioned herein are cited for the purpose of describing
and disclosing the protocols, reagents and vectors which
are reported in the publications and which might be used
in connection with the invention. Nothing herein is to be
construed as an admission that the invention is not
entitled to antedate such disclosure by virtue of prior

invention.

It must be noted that as used herein and in the appended
claims, the singular forms “a,” “an,” and “the” include

plural reference unless the context clearly dictates



el ectrobiomraetic pulse” is a reference to one or
nore pul ses, and so forth. Unless defined otherw se,

wa@bkdo7nessbni cal and scientific terns used her ei PCTYAU2007/000454

the sanme neani ngs as commonly understood by one of
ordinary skill in the art to which this invention

bel ALt hoygh any materials and_nmethods simlar or_
equ?@g wifer #ﬁgge gggc?FEQB ﬁer%iﬁggﬁﬁeﬂgeuggd“ﬁoceal

pr aotilvéesr at pdurehe tyr efentichneenisonanthe pe¢keened to “an
”aéﬁéb@kéb%gﬁlﬁgkﬁgd?uﬁgg"n?@'Qe§8FEQQHCeTE8 212adeShore
aspect of resent inventron relfates t
fopuéeeﬁu|aeﬁn50cépm§handUﬂlegaedeﬁ1vedoobyeappsyh gll

Sant@bﬁﬁibémlQHHWEEh%n§EEEH|HérmsTﬂgeHehgkehﬂ Wo¥R" B8 same
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used herein speci refers to the stinulation o

ceWF@néﬁastP?sEQmWPFﬁVn¥Pﬁ§r5589dopyaﬁnﬁneﬁvPﬁ@épaey skill
animatheThett eomwhishi ghliat igkénsndn” béﬂﬁhbétlngitﬁéugh any

d_h t t
o1 BEEFobo: ABE BSSLrHgl QUMAPFECeS. PAULUBLRREOFO; FhgE
of deherahedahesadh chatbehesegrbmﬁprabanaetemisebcsthe

gkgséﬁtcehbéne 8n6n9§e0§ge£§# Egr&sh Safl methods are

sue _not stlnu at éd Bromm net
stPﬁUI@§S6Flbﬁé present |nvent|on The enhanced growt h
of cells and tissue can be readily determ ned by

ons skilled in the art. The term
"ng@tgﬁﬁﬁgﬁ?ﬁe??EegFlHEIEQQ BEeEsRH hBVerhiper spsatss to a

a meﬁho&afprngtsmumutmﬁgth311s3andodmeedebynam1vo by
el ect netic cs the

bIOéP %%r catt e%FS%FSbEPEaﬂ%EaCbﬁga@Pié Sand tissue

during real physical exercise. It will be appreciated

bYTEQO§§r§khE5691bB"tQE ﬁéédtﬁéieiﬁesgégikﬁgQEQ?‘EEEEQS to

st 1 mul us comprising an e ectromagnet
( EMPP) skamubatdpnand ﬁﬁéﬁét@@@l%ﬁﬁspﬁt@h§h#9 §be|bﬁ§y of an

asih8ipPieuhdesraBnahb el ath&NtéPms “stimulation” and
“stimulating” as used herein interchangeably means that
the electrobiomimetic stimulus affects the cells or tissue
of the animal such that the “growth characteristics” of
these cells are enhanced relative to cells or tissue not
stimulated by the electrobiomimetic stimulus of the
present invention. The enhanced growth of cells and
tissue can be readily determined by persons skilled in the
art.

The term “electrobiomimetic stimulus” as used herein
refers to a time varying stimulus that is produced by an
electromagnetic field pulse, which mimics the
biocelectrical effects produced by cells and tissue during
real physical exercise.

It will be appreciated by those skilled in the art that
the electrobiomimetic stimulus comprising an

electromagnetic field pulse (EMFP) can be of any magnetic



the gromh characteristics of in vitro cultured
cells. In sone enbodi nents, the magnetic field
WO p0ensi3sy i s bet ween about 1 Gauss to about 1POI/&HR®F/000454
i.e. between OOCD ml to 1 nT , preferably 3 gauss and
o f such flux a s to induce betheen 1.0 and 2.0 nmv/ cm
preferably 1.4 mv/cmo f free standing conductor. In '
t hifdeddgangenpit¥hegl dope At &8 Pﬁﬁvlgﬁé PRt alferpsagn in
Syshemyf-slekhuBhhractefldighd cknbensint Yoo weARekee cells. In
fieldsis Tesl a &T) ..One tesl a (é.T ). i,s defined a %
t hEOPPePEPPAEBREFEY (BReFRONRGIE6NE 1R JREEDF LY, d¢ Detween
peabanperecaukscubr abbupenogetanse f.eontbetwern D.D0NWT to
A 1= sh2 A1l However,.certaj h non- Sl,
> uni&t ! Igﬁezl%éﬁ%z}g (%)g&}usagr earlk%wtogf:c adrilqggéajblfe}g ab%encao induce
hebeitwee8oie 0apadi Apor tanftnf, oprefierahtlyr pr-ét awi/em off free
ol der Lentifi ts, but their use is not
enggﬁpgggg.E#%EPSE§§§homs the conversion factors from
one unit to another: J Tesla (T) [ Mcrotesla (nT )
Gayss 66 Mebhgauss t( @Bbuld bk 4000800140000 1600Q90@ tional
0.000001 I, 1°..;- 1000 1 9 0.,0001 ' O.%gl . -10Q0 _, .
10| o Sg86680i(SE) o Ui to OG0 f 181 Phd DEERRLEY| rvmﬁﬁg-wa?elds 18
useeéshar €ith .r eher selsdat e pheneneed inker est hdepdtitdrns
o f, Iectgobionine Ec stinulustgaeogekg%%gedean re of
ce$EIE§udCand® raghgnfnn§Wtu f OF varylng rengt’hs o
f umeedéperd mgtepowit kendegtorenents for the
treatment . The present invention functions through
the stimulation ofspecific and predictabl e, bi or esponse
15in the major joiThts Mf -afti ndi ®i dFakKIs "b&dy t H¥ ough
the sinulation of the bioel ectro- phenonena induced in

connective tissues by_ real physical activity.
However, certa?n other no%.%% units, llkéyGauss (@), are

interchangeably used herein. Some are important for the
interpretation of older scientific texts, but their use is
20 not encouraged. Table 1 shows the conversion factors from

one unit to another:

Tesla (T)  Microtesla (uT) Gauss (G) Miligauss (mG)

1 1000000 10000 10000000
0.000001 :i'féffffziﬁ o ;} 1000 10
0.0001 0.001 o1 1000
0.0000001 0.01 0.001 VN »‘f;;g;

The term “time varying” as used herein refers to the

25 phenomena where the patterns of electrobiomimetic stimulus
are delivered to the cells, tissue and organs in gitu for
varying lengths of time depending upon the requirements

for the treatment.

30 The present invention functions through the stimulation of



I'n order to provide the optinum biomnetic stinuli to
encourage the resolution of common injury and overuse
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body, specifically configured {jnme varying
el ectromagnetic fields pul ses have been devel oped by

t he re ent _inventors ta mmc those produced in those
i CBRET BT B AR b e A GTLUIRSBBaeE boRerRIed Joints of
nagur endmmwmas:smummy Sﬂm‘cﬂlgiﬂd:lieﬂfs&multalﬁﬁon of the bio-

o BELEOPLOTARLLE 2L SO 85,9, QUIBEL o e

puPbESlﬂhlchC%#¥ityénl nct fromeach other. These tine
peri ods are deS|gned to mmc the typlcal exerci se

pattern of "warm up” "maxi mal exercise" and "coo
doWR" ord %rs%ﬁmPRQﬁﬁﬁﬁrﬁhﬁs@Ptﬂﬁ@Htbﬁ@mpmﬁtéésstlmull to

Si ntahiage 198 id R MR itor REY icRthmbn) inj8XH QﬁaVS‘ge use
exer§$ﬂf%zeerlod 2 ), and then light | og (perio f

°F at’e ¥ %G&W%ﬁnelew\séu? gFouRg of the body,
bIkaelﬁic&lhﬁtddnﬂnymﬁéd3ﬂﬂmﬂ @aﬂyﬁﬁg Eﬂé&@r@ﬁagnetlc fields

nt The, dur-at period wil |
L e e o
de§h®$©e@r¢¢uQ§dunﬂ(ﬁhqsa(tlsﬁuengraupdlb?eegercyeenbs the

bqg¥xp@ﬁﬁsbéggklﬂégaﬂgg Jgequire slightly different
time periods. However, generally there are three tine

periods, where the flrst time period (period 1 ) has
dusat desceibdet Y8R, 2kl nﬂztaflsa angh é‘lé‘:’:‘ﬁf@bl&ﬁﬁﬂetlc

second eriod (perio has, a duration of
be?ﬁk%ﬂiﬂ WRE%EF%{ i A %UQ%st%WﬁiE?ﬁ9?¢ﬁr%PWPh%Sln9

pébl@dk$p@fIeﬁbétﬁomﬁgnétihﬂﬁdeldlﬁﬁﬂsﬁ*HWKhéhr&&@sdlstlnct

he..el ect tic.field pulse blo
Endt A e LS LA S B el 50 mimic
Thtéh%l ’f:e*cmc@ﬁtﬂager?eqm;ls‘re adalpidise bf ob/l@rrar@’d,es‘i‘rmneﬁnAD

re&‘;éﬁ@i@e’t hendpi €5l &Gikd C rE$ vﬁ c?t{) ﬂé‘, the time
fuII dr at ed connectlve tissues ed to
o O AT B e i 2 (GEeL e ok, (tiod 1)+ explosive

exercise (period 2) and then light jog (period 3), wherein
the rate or frequency of delivery of the blocks of

electromagnetic field pulse plays an important role.

The duration of each time period will be tailored to the
desired result. For example, as described in examples 1 to
12 infra, different joints, body parts and like will
require slightly different time periods. However,
generally there are three time periods, where the first
time period (period 1) has duration of between 2 minutes
and 9 minutes, the second time period (period 2) has a
duration of between 10 minutes and 18 minutes and the
third time period (period 3) has a duration between 6

minutes and 12 minutes.

The electromagnetic field pulse blocks or “patterns” within

each time period can also vary. The electromagnetic field



el ectromagnetic field pul se block is separated by an
interval of no electromagnetic field pul se. The

WO nioenyssb2 separating the el ectromagnetic fi el dPEIIABE2007/000454
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bl ocks wi || be of variable ting,lengths depending upon
the treatnment requirenments. In sone enbodinents, the

inte vaIb et ween e h el ec rona netlc fleld pulse
bl BEkSFn E %%daﬁe L f&ﬁ@ea epdpEC-electric

whrbepbhseiDbeeraédlrnrﬁulkyiH%?giﬂfdﬂtdmﬂéaﬁaﬂe5Eﬁséﬁés when
n eri o et ween

SRRSO L 5L A S AR oo
de@l@@ar@magn@tw diedld pulrssatdobaksiing sefperated by an
e'@ﬁEéQQh@"bfeﬁbCef%éﬂ?&ﬁagﬁ%ﬁ?é‘f#@}%gﬂh%'du%he fterval

used herein refers_to an
naﬁﬁﬁPFathﬁthﬁu@kFCWWQmﬂﬁneqMQnﬁhﬂmdo@ulﬁ@nbﬁ905ﬁdw1ll be of

ot hetipbl 8Bt Bfe 1oGhtKl NEHROXK E@H%®dwwt%%t%§eae&gné8
nzees and ot her ape d nonkey species; farm

chi npa
anF%E STEUCht s Haroee mﬁﬂtﬁs aﬂ§t§ﬁHaﬁoP§E§een each
doaﬁettnomagm@tScsﬂﬁhuﬁgndmgskam@kcamSperhaaonaWQly be

an n r nts h

B Ech LS A (AR FHER Bhel i es iR 4 Brraga 2 wina
Thige, b@bvﬁead@m$ amdl fewbend ithei vintteaive laie pareoded between
tozgﬁscgﬂgrngmghus, provided is the treatnment of

manmal s such as humans, as well as those mammal s of

econoni cal inportance and/or social inmportance to
hU@ﬂBé afpértm§ﬁ§996tré§£ﬂéﬂ@rﬁéz?&@eﬁaéhﬁéeHU8@0§sed an

d d I d
boSRay VAT naRl STrebeh teliar Ehe e ERerrostampnet to Simuli.

glThéfeerdeEndlgmaﬁsl”basowgednﬁefaﬂﬁ|Séfer@nﬂoh@ﬁﬁeﬁember

| h "t "
B Eh2) Hngh MRah T ! L8818, BT dotsation,
afm@@@nﬁgaad Phbevi puahaoes subjettdinpenonthysae primates
Ceéﬁéhtgsogﬁﬁﬁﬁaﬁzgg§'éﬁé QgﬁéfaégéggéﬁélT?HQéQrspec1es,

hysi ol ogi cal effect. fect] ener a
t hEF BPettiBal f FBFHBa%fC%%P%?aIS%?eEonE¥§Fe goats and

horses; domestic mammals such as dogs and cats; laboratory
animals including rodents such as mice, rats and guinea
pigs. The terms do not denote a particular age. Thus, both

adult and newborn individuals are intended to be covered.

Thus, provided is the treatment of mammals such as humans,
as well as those mammals of economical importance and/or
social importance to humans, for instance, carnivores
other than humans (such as cats and dogs), swine (pigs,
hogs, and wild boars), ruminants (such as cattle, oxen,
sheep, giraffes, deer, goats, bison, and camels), and
horses.

Generally, the terms “treating,” “treatment, “healing” and
the like are used herein to mean affecting an individual
or subject, their tissue or cells to obtain a desired

pharmacological and/or physiological effect. The effect



cure of a bone, joint, soft -tissue, or connective

tissue disorder. "Treating" as used herein covers any

woe@atnssr of disorder in a mammal, particul arPgI/au2007/000454
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human, and incl udes: (a) |nh|bi§|ng t he progression of
a bone, joint, soft-tissue, or connective tlssue
di sarder rrestlﬂg its develo nt; or_(b)

reﬁ?eg?ﬂﬁr%}fgnEﬁFEPBFP °t B EGHPEORE BRThipéner complete

jobntg obf &- bbﬂeuegO¢ntCOBDEtPtYSSUE$SUQ dbﬁﬁéée&ve tissue

81509&&%3 “%QEEEEhg 8& ﬁggésﬁgggln C8v?£§paﬂ¥etﬁFPFment

dlsorder herapeut I
coﬁﬁrdéﬁoﬁdﬁédm@tBomammaéb|nanatcohauiylafhamaatland

angherygagn Qé?oﬁhﬁﬁggtﬁhghtﬁebengéQﬁQBnnafVIduape, joint,

soft - tlssue or connective tissle
Th?@ RAF%S%%?tlaFI9°B§66Fbﬁah¥1§%@9tdb§oéﬁe§nhaneenent

Ofafh€s©£ﬁ@ﬁht@fdéﬁélépﬂéﬂtt|éﬁu@b)|9e§9€§1n or
nment s di sorder is elected fron1tﬁe grou

coﬁ@?%i?ﬁﬁt%?gaﬁhgs?¥@pE3B§u? t#sP O?%nnﬂglngoﬁPft “Pissue,
osbroernhectige baekupadﬂsoﬂﬂéflpieespleaasésregﬁéggmon of

i hanmplog,. 208 LRl Lygnel syndrome, and the

her ap C response cOnprises  a reduction or
elimnation of inflammtion and/or pain associ ated

W iR ﬁ@ﬁtgéﬁPégerthghfﬂéﬂgﬁgﬁtiﬁerg§$8£égt%9?1a@gm%;lse a

clainos of this specification
vaF SR OHRD 0P L t REIRbRAL I QR c snf%@rnipatsmganéﬁ@r pain

CoNPEdSESted W§tH0é bohendesih®, exsFudeds 9tberor connective

addltlves s or

i VRt on %\nﬁ“ ng‘él‘ﬁ’tﬁ# he b‘%s‘ﬁﬁ)e}gaﬁ‘ilﬁ\%ﬁﬂo?e brought
redbm@MC@yomhyembamhemémtImmutmprgTbWtM1bfn@eIlgU&ﬁ@ tissue.
It should be understood, however, that the description
following is |IIustrat|ve only, and shoul d not be

t ak@nSPTe fRPoRdiment 3, ridee rdt3dnteonis hee beneedl f1gmofhe

t r@rﬁ%%@%tﬁﬁg?g%@@&% N IReT £E 1L N0 T2 W Sow,
Osteocarthritis, back pain, m&htlple sclerosis, tendon

inflammation, and carpal tunnel syndrome, and the
therapeutic response comprises a reduction or elimination

of inflammation and/or pain associated with the disorder.

Throughout the description and claims of this
specification, the word “comprise” and variations of the
word, such as “comprising” and comprises”, is not intended
to excluded other additives, components, integers or
steps.

The invention will now be further described by way of
reference only to the following non-limiting figures. It
should be understood, however, that the description
following is illustrative only, and should not be taken in
any way as a restriction on the generality of the

invention described above.



normal adult through the stagers of normal anbul ation
gait in which 1.1 represents the heel strike phase,

waenepsesent s the wei ght transition phase anBCT/AB2007/000454
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represents the |ift-off phase.;1.4 is a graphica
representation of the relative changes in frequency of

ona of . bioelectrical nonena qQhserved in the
| oROh R R i e st PR 08 SRk ksn. 8 1eq of a
appblrmdlt@dmhl;—: tlegpowait ytht_ursmag;dﬂm qfha&&ﬁ\an ambulation gait
9 BRRLAM M LS I8 dn AR I BRRS2T1 118
€ nor N requency of  resonance.
phygp@e@gnbalt¢ﬂ<nma§§@@ EﬂﬁﬂﬁxﬂicmBE@@@eneﬁdslaBerhpmaBents

torhe §gfgu$§@§gh§gésuch anbul ation the bioresponse
observed nust dependent on presence of such

bi oel ectrical phenomena and not on a fixed standing
Stﬂnm|hsa§ anesed bye éﬁldﬂ oEN tHe §e§$§15élchanges in

g Nhrkoll US 5, 453, 07 éi%ﬁponall t he

EE%H%S’F%fO SSHIRE G OHiIIE ri&PlpRBRORBRR2 observed
obskartzhd leg odhit it rarenel ediisii.nct |y different from

t hose observed in adults, yet it is well known that
physi ol ogi cal processes such as ost eogenesi s are

st Thel Geecedyor ronrassieal Fupldiedaltoekbecileg. vary during the

Evpdspce of é?ggké%?ﬁﬂﬂﬂ Qi 5Hé“§?§ﬁ?sa§§'gﬂefe forces act

st1mul ati ng wi_del y varyl ng oel ectrica
phEﬁoweﬁéana EaterRdt frieausniay ohtiermnanseel Asf

thph?&ﬁ@ﬁcb@ﬁc&lf b d e baeebdenBat f 8PLi kabHn to be
the, co ure ofrggoglnetlc hen mena and t hat
onP§ 8% ?%& i THAT | 2RUYRL O3S ddl e aPé O&spPRSEf Cbserved

n1musk|m$pﬁmdahtMGnﬂpEESEMMerﬁ@nsuemabﬂwh&ectrlcal
LT REEAGAd Sufd I g o (IS R aldli U LRLR 1 185 prgposed by

ectricat henonena observe eren
an%gL%@doﬁt 2l mﬂ|UStﬁﬂ&kﬁ(§§ltﬁ@dtwprkeﬂladnlUSméLk5©f073
1 stride or cycle per second during which a | oad

i nfl.uence of_ approxi matelyl.5 times body weight is
ap%qia%’al%l}@l]%fg:l}% fﬁqqﬁﬂ%ﬁyeo resonan%ée ofgbloelectrlcal

phenomena observed in children are distinctly different from
those observed in adults, yet it is well known that
physiological processes such as osteogenesis are stimulated
by the same real physical exercise. Evidence of such
physiological processes being stimulating by such widely
varying bioelectrical phenomena indicate that the simple
stimuli model of the standing or non varying wave form do
not replicate the complex nature of biomimetic phenomena and
that only complex stimuli, as disclosed, are capable of

mimicking actual bioelectrical phenomena.

Now referring to Figure 2, there is illustrated the
bioelectrical phenomena observed in different types of
ambulation.

2.1 illustrates the typical adult walk of 1 stride or cycle

per second during which a load influence of approximately



physi ol ogi cal processes . It is generally known that
wal ki ng, produci ng the conbi natorial patterns of

whe@ehess? i cal phenonmena of described in 2 .1 PCT/AU2007/000454
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stinmul ates a nunber of beneficjal_physiol ogica
processes including the dilation of blood vessels, the

flca n of th tory response,
Che- Bplithg Doy Ars IS AFD AR ¢Pand LRt PerEaBa BFe
cephgsmobogmdakqprduﬁsnnnas and chem cal nessengers.
2.2 illustrates the bioelectrical phenonena observed
in adults in response to a jogging form of anbul ati on.
| nTEhesi gensrabbednowe thatstwaldeng, eyoteciagetbe . 8
Cye&%lﬁﬁﬁoﬁféP%ﬂt%ﬁfse%@'Mo%l% %%&' }sﬁﬁkeﬁegu o

equal to approximately 2 times

coﬁﬁ?ﬁé%%?@a}np%f%éﬁh%ﬂ%%%?qauimﬁqm?eﬁr@éu@énef101al
phpﬁy@h@ﬂb@i‘éaﬁfﬁﬁﬁé%dé@|1Liﬁlﬁlﬁil}i}1'ét that ghiigtted 68, blood

the enerati n ni fo ces t hat assi

or&%ﬁ??g?fo %fm 1§3§v% L &3 %BP8nR eFBﬁI%nfaﬁ@matorY
SuUppEpSsEeN tmetdpenﬂngnuf rnexfiense AaPd caanhakaxabhantbé

th ol forces. 2.3 illu trate
 neePEREP oot ot s B o e Tionten 2k PR e

r egponaseIe®Sa runni ng form of anbulation. In the
illustrated case, a stride or cycle rate of 2 .3

cycl es ger second is used and a conpressive for ce

eq%a? tblapprasesdthg Piped aqtrasadoapenerghe. obgerved in

COoapliBXs CDﬂifbi"éEﬁcQ{ée,a'toStd rjldgglﬁ@t RS o8l BmKOOME On. In the
Stl | at e nt hesi s acr.oss q%lFof ti ssues an

PeE* Y%‘? i vald ftml&’?ef’rt ﬁgﬁ RC6t Rer 'éoﬁ%?gis per
StSﬂubmdpa$tmE€&;andWaNddmpmegsﬂgetGoEbgUEqual tbhere
IS, f fs n1 y _Ln whi
coﬁ%+%§§%%%% a?%fptﬁhgbrns f%gl @gro éﬁaﬁomblnagorlal
poBat beyns hajfe doows fentirgdure physioilegical effects

including but not limited to, the eneration of aligning

forces that assist in the organization of newly synthesized

biomaterials, the suppression of the immune response and a

relaxation of the metabolic water-binding forces.

2.3 illustrates the bioelectrical phenomena observed in
adults in response to a running form of ambulation. In the
illustrated case, a stride or cycle rate of 2.3 cycles per
second is used and a compressive force equal to
approximately 3.0 times body weight. Such complex
combinatorial stimuli patterns are know to stimulate
biosynthesis acrogs a range of tissues and at rates
statistically higher than with other complex stimuli

patterns.

Now referring to Figure 3, there is illustrated a form of
applied biomimicry in which complex combinatorial forms of
electrotherapy, possibly, but not essentially, of a time

varying electromagnetic type with a combination of



varying el ectromagnetic type with a conbination
of changes in environnental physical paraneters such

w@sgqo7husenot |imted to, tenperature, pressureP@NAU2007/000454
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hum dity, are applied to evoke;and elicit conpl ex

beneficial physiological processes . 3.1 illustrates

one, possi bl e bioelectromnetic type, applied as a

bi GRPREES) A7 R L FORTIEE furFOMcs RATHAGSHh Guche 25, but
di hati bhmbtedl vod vesmsetssurid)e prrsicure ehdTbdinfibcayi oare

of . | Qf ry_response, the.opening_of .the . .
A
precxoesssehor nones and chenmi cal nessengers w t hout the
cellular trauma and tissue danage associated with rea
physical exercise. 3.2 illustrates _one possible

bi del etltortretee oup PAFHIbled bised ssitarrdetycstypal applied

_fOéstzEJebD@rﬁD@iS@ﬁ%Oéi {dIMAGH ith@ @Lﬁ\%ﬁ;@sé%t beNakimulating the
i nfluences fgr e.alignnent of newly synthesized ,

bi Dt EF PRI P %O%u%ep'g o 06T MARE RN ReMPed pordkion of

antha ifefbhxatdoorpfrddpemetahtld opsatiern- bifndhagvhoi66s ATP

Wi e [l.ul ar trauma and _tissue_danmage

e B R L e L R PR B 28T 88, normones ana
i | teniadbsnessepasiss biidHuiuse ltdet cadilmdbire thenms and tissue
appl | | o m . cy. i.gna r: e s of

e e S LT Eoh S0 bR celle RHESRER e

and tissue damage associated with real physica

exelgi sElufthites &let ddssi®fl PrACleRGohlingthBYefthVEpplied
subject. matter are furﬁ!s ed ?%Em%¥‘of t he foILOMAng,
ex@ATpt 21 A BHCTH kst ol ROtPRESEoRSt FhAUUSBT LR

t oot ausEst Amyaki ek Dferdes tatd ohet alibameaeperoheihe

in ' E .1 TREAT ANKLES The _apkle.is

B B S T PR TRTE ) g “RBP RGP TR PEUT AT BT

| nresplense capd ovi vl ated ilewalathitést mplpbbdliogyater-binding
eNcOHE g8, | Abik tiigs Lteeltlteﬂell-xowaum%' QoL PBLANE MBLLSqe
stinmulus was applied as follows :Period 1 Duration )

m dFfesiated with real physical exercise.

3.3 illustrates one possible biocelectromimetic form applied
as a biomimicry signal for the purposes of stimulating
biosynthesis without the cellular trauma and tissue damage

associated with real physical exercise.

Further details of practicing this inventive subject
matter are furnished by way of the following examples
which, however, should not be construed so as to imposes

any kind of limitation to the scope of the invention.

EXAMPLE 1 TREATMENT OF ANKLES

The ankle is subject to specific loads during normal
articulation. In order to provide the healthiest physiology
to encourage rapid tissue turn-over, electrobiomimetic

stimulus was applied as follows:



Period 2 Duration 10 m nutes Period 3 Duration 12
m nutes Period 1 Interval 40 ns Period 2 Interval 20

worgooPari3erd 3 I nterval 50 nms Pul se Duration 300P&I/RU2007/000454

| OOrs 200 P2 x | OOrs 100 P3 x i 80 P4 x | OOrs 60
PS5 x | OOrs 40 P6 X | OOrs 20 P7 10 P8 x | OOrs 5
P9 x |OOns 5 PFOX |OOrs 5 PI XICI]‘rBSPlZXICD‘rB
40 P13 x | OOns 60 P14 x | OOrs 100 P15 x | OOrs 120 P16
X bQPﬂ"édlf—ODxﬁ’lleZt%oﬂlOOTB 440 RE&x 1 COs 160 P19 Xx

00 P20 x | GOrs 200 The re i me descri bed above
|sP§ﬁb%51 %l%‘t"é‘?“?%ﬁ’qu in ) JUHBSEEXAMPLE 2 TREATMVENT
OFpBONES Boperasiswbj ectiz aniransdsant and conti nuous

repodel i ng.and _ost eogen |s is known to be stinulated
S by JBXLP beTAT R Grter ¢ 0o
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RERE¥YPHer to- provide the heal thi est
phpstrbbdgy Intem@llr age 2@pnsl

Period 3 Interval 50 ms
Pulse Duration 300us
P1 x 100us 200
P2 x 100us 100
P3 x 100us 80
P4 x 100us 60
P5 x 100us 40
P6 x 100us 20
P7 x 100us 10
P8 x 100us

P9 x 100us

P10 x 100us

P11 x 100us

P12 x 100us 40
P13 x 100us 60
P14 x 100us 100
P15 x 100us 120
P16 x 100us 120
P17 x 100us 140
P18 x 100us 160
P19 x 100us 200
P20 x 100us 200

The regime described above is shown pictorially in Figure 1.

EXAMPLE 2 TREATMENT OF BONES

Bone is subject to constant and continuous remodelling and

osteogenesis is known to be stimulated by exercise. In order

to provide the healthiest physiology to encourage rapid

bone-growth, electrobiomimetic stimulus was applied as



bone-growt h, el ectrobiom netic stinmulus was applied
asfollows: Period 1 Duration 2 mnutes Period 2

w@oatism 18 mnutes Period 3 Durati on 10 m nuP@EAU2007/000454
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F re EXAMPLE, 3
slug%‘é?:‘f’gt% ]B‘blf‘?latjo‘?fér use

Period 1 Interval 90 ns Period 2 Interval 40 ns Peri od
3 Interval 100 ns Pul se Durafith 300ms Pl x | QOns 4 P2
X OO 4 P3 X100 4 P4 x |00 4 P5 x |OOns 4 P6 X
| OBptldw®7 x 10O 4 P8 x 10018 4 P9 x | OOns 4 Pl O x

| OO 50 PIl x | OOrs 50 P12 x | OOrs 50 P13 x | COnrs 50
P14 x.ICEhB 50 P15 x OOrs 50 P16 x |1 COvs 50 P17 x

| OPRE1g8 P1Ruseti®s 50 PIO3G0ons 50 P20 x | OOnms 50

Theet-egine desstided above dusnglepwn pictorially in

TREATMENT, OF ELBOW The el bow i s
Jg%dmﬂ"a‘iﬁ‘?ati c injuries

Period 1 Interval 90 ms
Period 2 Interval 40 ms
Period 3 Interval 100 ms
Pulse Duration 300us
Pl x 100us 4

P2 x 100us 4

P3 x 100us 4

P4 x 100us 4

P5 x 100us 4

P6 x 100us 4

P7 x 100us 4

P8 x 100us 4

P9 x 100us 4

P10 x 100us 50
P11 x 100us 50
P12 x 100us 50
P13 x 100us 50
P14 x 100us 50
P15 x 100us 50
P16 x 100us 50
P17 x 100us 50
P18 x 100us 50
P19 x 100us 50
P20 x 100us 50

The regime described above is shown pictorially in Figure 2.

EXAMPLE 3 TREATMENT OF ELBOW

The elbow is subject to both overuse and traumatic injuries
and combines a range of tissue groups. In ordexr to provide

the healthiest physiology to encourage rapid repair and



and conbines a range of tissue groups. In order to
provi de the heal thi est physiol ogy to encourage rapid

WO0 epaitts3endr educti ons in inflammation, PCT/AU2007/000454
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el ectrobiom netic stinmulus was_ applied as foll ows:
Period 1 Duration 3 minutes Petfod 2 Duration 17

m nutes Period 3 Duration 10 minutes Period 1 Interval
100edecPionediz imileweEtibh, nelpetirodidminesicabt ¥Bulgs was
Pu atLo Pl x 10Onms 255 P2 x | OOrs 200 P3
X %@%%Qo%épox% 90 P5 x | 0Oms 80 P6 x | COns 70
P7 x 1OOms 60 P8 x | OGOrs 50 P9 x | OOrs 40 Pl O x | OOs
30pBLE o § OMBadfoP12 X 4 GRAmurkls P13 x 10018 9 P14 x

| OOns,8_ P15 x |OOns 7 P16 x | 6 P17 x | OOns 5 P18
x PEERBI42PRerati®ns 3 P20MY 2 The regine
deperibads abavecisn shown pimimitied |y in Figure 3

Period 1 Interval 100 ms
Period 2 Interval 14 ms
Period 3 Interval 75 ms
Pulse Duration 300ps
P1 x 100us 255
P2 x 100us 200
P3 x 100us 100
P4 x 100us 90

P5 x 100us 80

P6 x 100us 70

P7 x 100us 60

P8 x 100us 50

P9 x 100us 40
P10 x 100us 30
P11 x 100us 10
P12 x 100us 11
P13 x 100us 9

P14 x 100us 8

P15 x 100us 7

P16 x 100us 6

P17 x 100ps 5

P18 x 100us 4

P19 x 100us 3

P20 x 100us 2

The regime described above ig shown pictorially in Figure 3.

EXAMPLE 4 TREATMENT OF HIP INJURY

The hip is a complex joint subject to stresses primarily in

the vertical plane. The hip is subject to both degeneration



EXAMPLE 4 TREATMENT OF HI P I NJURY The hip is a conpl ex
joint subject to stresses primarily in the vertical

w@bk@ne1s3dhe hip is subject to both degenerati oP@EyAWI07/000454
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as trauma including connective éissues and articul ar
surfaces . In order to provide“the healthiest

physiol ogy to encourage rapid repair and reductions in

i nkbaviedl i @8, tedewa riob bidims icomEarives tigsugpphrPddarticular
asgfipkLous; fﬁer@eﬂ-@E”§¥d¢¥3é3HHé“Hé%itBﬁ%dep%y81ology to
Duration 12 mnutes Period 3 Duration 1Q m.nu
PePTGEIaFR BRRE DEPHEE PEK GEDIORE 4R &t opBRFign.

3 Lkntet¥abhi&Rimst Pul seidings iveis 22 e ax FSDIBWa00

P2_x | 200 I 200 P4 x | OOrs 200 P5 x

| OPFiEL g EP%Wa‘FJdEi‘m P90 180 P8 x | COms 160
POr&ri©OnE mdoadichx chhm dtutd x | OOrs 100 P12 x

TSN (O H ol 013 ¢ foom o

Period 1 Interval 35 ms
Period 2 Interval 5 ms
Period 3 Interval 50 ms
Pulse Duration 220us
P1 x 100us 200
P2 x 100us 200
P3 x 100ps 200
P4 x 100us 200
P5 x 100us 200
P6 x 100us 200
P7 x 100us 180
P8 x 100us 160
P9 x 100us 140
P10 x 100us 120
P11 x 10Ous 100
P12 x 100ps 80
P13 x 100ps 60
P14 x 100us 40
P15 x 100us 20
P16 x 100us 10
P17 x 100us 0

P18 = 100us 0

P19 x 100us 0

P20 x 100us 0

The regime described above is shown pictorially in Figure 4.

EXAMPLE 5 TREATMENT OF KNEE INJURY

The knee is subject to multiple injuries which can often be



P19 x IOOms 0 P20 x | OOrs O The regi ne descri bed above
is shown pictorially in Figure 4 . EXAMPLE 5 TREATMENT

WORAKNMEB61 NJURY The knee is subject to nulti pl BCT/AU2007/000454
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injuries which can often benadg nore severe by
degeneration, pain and | oss of 6|I|ty In order to
provi de the heal thi est physiol ogy to encourage rapid

repade mager eduertohy daoepdraidRit diin and loss of mobility.
el ¢l 699[99”&8%5:8&8& MUh & Sh @S 1 o %y%%cfl@ghp% encourage
Period 1 Duration_2 m_nutes Period Dur at i on

m AaPbéd PEPRAY 3NPuFaHTehlaRS mmm@wwr{u |m erval

20Q 1 :PebhofliRet DECEY BhuB@s NEaPedppsidi el |aH erondlowdR0

ms Pul se Duration 200nms Pl x | OOrs 255 P2 x | OOrs 240

P3 x | OOrs 220 P4 x 1 0Ors 200 P5 x | OOms 180 P6 x

| OPer1b801PBuxatOOrs 50 P8minhiSms 20 P9 x | OOrs 10

20 28E4°8 P CRRE 50°B15 o OO Eo PLe x | Cams 100

Period 3 Duration 10 minutes
Period 1 Interval 200 ms
Period 2 Interval 80 ms
Period 3 Interval 250 ms
Pulse Duration 200us
P1 x 100ps 255

P2 x 100us 240

P3 x 100ps 220

P4 x 100us 200

P5 x 100us 180

P6 x 100us 100

P7 x 100us 50

P8 x 100ps 20

P9 x 100us 10

P10 x 100us

P11 x 100us

P12 x 100us

P13 x 100us 20

P14 x 100us 50

P15 x 100us 80

P16 x 100us 100
P17 x 100us 150
P18 x 100us 200
P19 x 100us 210
P20 x 100us 220

The regime described above is shown pictorially in Figure 5.



P17 x 1 OOms 150 P18 x | OOrs 200 P19 x | COns 210 P20 x
| OOrs 220 The regi ne descri bed above is shown

w@R@voiiset |y in Figure SEXAVMPLE 6 TREATMENT OFPCIZMER07/000454
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BACK STRAIN The | ower back is % bj ect to both acute
and chronic conditions involvi % overuse injury,
trauma and degenerative conditions. In order to
provi de the heal thi est physiology to encourage rapid
r egaAMpaRdesr educt | DREATMENTf GRNMTOHHEFOBACK STRAIN

el ectrobiom nmetic stimilus was applied as folTows:
Period 1 Duration 8 mnutes Period 2 Duration 12
nimhbeéoWEribch Ikwsdb;&nﬂitaﬁbuﬁ&e&cﬁ&@ athdl chirbad wal

SSCTRIFRILAD ZolBLPNlo R P2 ML O enerarive

I OGanZDlPﬂSX | BOerar A5 poiaades 8@€P@eﬁltﬁﬁﬁstlEﬁyéiology

X P 22Q RLO;
24%@E?Fcé§9a f%éé&y?%?g¥% é£a<%§§§qgf3 % i 1ﬁfggﬁﬁﬁtlon,
pP12lecteghioppnetic stimulus was applied as follows:

Period 1 Duration 8 minutes
Period 2 Duration 12 minutes
Period 3 Duration 10 minutes
Period 1 Interval 35 ms
Period 2 Interval 5 ms
Period 3 Interval 50 ms
Pulse Duration 220us

Pl x 100us 1

P2 x 100us 10

P3 x 100us 20

P4 x 100us 40

P5 x 100us 80

P6 x 100us 120

P7 x 100us 160

P8 x 100us 200

P9 x 100us 220

P10 x 100us 240

P11 x 100us 255

P12 x 100us 240

P13 x 100us 220

P14 x 100us 200

P15 x 100us 160

P16 x 100us 0

P17 x 100us 0

P18 x 100us 0

P19 x 100us 0

P20 x 100us 0



P15 x | OOrs 160 P16 x |1 OOrs 0 P17 x 10O 0 P18 x
OO 0 P19 x 1008 0 P20 x | OOvs OThe regi ne
walemcnidzerl above is shown pictorially in Fi gurBCBAU2007/000454
EXAMPLE 7 TREATMENT OF M D BA STRAIN The M d Back
region is subject to connectivé~tissue degeneration as
wel | as postural overuse conditions that are often '
chFBfii EepAMRafBPeribed aneter D Thon edatkeindalt Anefigure 6.
phyS|oIogy to encourage rapid repair and reductions in

ign, electrobi metic stimul us s_applied
A Vs e e o A N

Duratlon 15 m nutes Period 3 Duration 6 nlnutes Perlod
erval .70, ns_ Period 2 |.nferyv 5 ns Peri.od
5 | eabe i AL p ARk Beoteh Ok FUSISEY U St e spye,
| OdageneP8tiohCorswel Pax p@dsrad RFerus@OeendliPgors that are

l%ﬁi Bﬁgéglk?qfﬁ AU X | OB D %P9 BRePhGaithiest

120
physiology to encourage rapid repair and reductions in

inflammation, electrobiomimetic stimulus was applied as
10 follows:

Period 1 Duration 9 minutes
Period 2 Duration 15 minutes
Period 3 Duration 6 minutes
15 Period 1 Interval 70 ms
Period 2 Interval 5 ms
Period 3 Interval 50 ms
Pulse Duration 380us
Pl x 100us 4
20 P2 x 100us 4
P3 x 100ps 4
P4 x 100us 4
P5 x 100us 4
P6 x 100us 4
25 P7 x 100us 20
P8 x 100us 40
P9 x 100us 80
P10 x 100ps 100
P11 x 100us 120
30 P12 x 100us 180
P13 x 100us 200
P14 x 100us 220
P15 x 100us 0
P16 x 100us 0
35 P17 x 100us 0
P18 x 100us 0
P19 x 100us 0
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P12 x 1 COrs 180 P13 x | COrs 200 P14 x | OOrs
220 P1
OO 0 P16 x |OOrs 0 P17 x |OOrs 0 P18 x | OOrs 0O glg

WO 20000n860DP20 x | OOrs The regi me descri bed aboR€T/AB2007/000454

shown pictorially in Figure EXAVMPLE 8
_ X TREATMENT
NECK STRAIN The neck is a coffpl ex organ that is &

subj ect to overuse and traumati iti ' '
. c conditions involvin
aoangd odjuisnuscul o-tendi nus insertions as well as )

t endo- osseous insertion point disorders. De [
and trauma top the articul ar suyfaces c.n Pl
rBilee rap ik ldqreTHidesyPESV el s oFARFT Bl 5?%%?%12% ﬁieﬁy“agure
pgghg?:gﬁt physl?:ogy to encourage rapid repair and

< in . ar ! .

e asIP annailﬁgﬁFeh%%krgghgghnetlc sti mul us

: _ : n 8 nxnut
Period 2 Duration 12 m nutes Period 3 Duration 10eS

m nutes Period 1 Interv 0 PeL.i
ecsed o U SE st FBEPEE 2dpdebl) €ovayeluse and
| CEEn200c Reond 1 Cams 2007By1Rg @OFETIE0 Ob4TRS PR tSpginus

Pgnéeétlgﬁszgg 6 X 1O sseous insertion point

disorders. Degeneration and trauma top the articular

~

surfaces can also play a role in Neck pathologies. In order
to provide the healthiest physiology to encourage rapid
repair and reductions in inflammation, electrobiomimetic

stimulus was applied as follows:

Period 1 Duration 8 minutes
Period 2 Duration 12 minutes
Period 3 Duration 10 minutes
Period 1 Interval 40 ms
Period 2 Interval 25 ms
Period 3 Interval 50 ms
Pulse Duration 220us

Pl x 100us 200

p2 x 100us 200

P3 x 100us 200

p4 x 100us 200

pP5 x 100us 200

P6 x 100ps 200

p7 x 100us 200

P8 x 100ps 20

P9 x 100us 40

P10 x 100us 100

P11 x 100ps 120

P12 x loous 180

P13 x 1l00us 200

P14 x 100us 220

P15 x 100ps 240



P7 x 1O0Ors 200 P8 x 10Ors 20 P9 x 10COms 40 Pl O x | OOrs

100 PIl x 10COrs 120 P12 x I OOrs 180 P13 x | OOrs 200
wW@eh7A193&0m8 220 P15 x | OOrs 240P16 x | OOrs O RITMAK2007/000454

| OO O P18 x | OOrs O P19 x | O P20 x |1 COns O The

regi me descri bed above is showA™pictorially in Figure

EXAVPLE 9 TREATMENT OF OSTEQARTHRI TI'S Gsteoarthritis

i sPa6d&géRBrati ve di seas® that may affect any nunber

of p1@i Bt $00fist €gi ons of phe body. The underling

pat hal ogy usually involves the |oss of articular

suPfgc& é@@”?o a | oss of %bal ance between matri x

f opnet ikomoepd degeneration. In order to provide the

heal,t.hi e hysi ol ogy to.encourage rapid repair and
Sre%ﬁbtfogéoﬁﬁ i nflanmmati on, el ectrobi om netic stinulus

was applied as follows: Period 1 Duration 5 m nutes

vas ap follovs: Period L ninutes
i AICeEoBET od T TAPR VA 60 T BerTod 3 TAreIA FpFigure 8.

ms Period 3 Interval 50 ns Pul se Duration 200ns Pl X
| OpavPOEP8 X | COBRERTMENT OF OSTEOARTHRITIS

10

Osteocarthritis is a degenerative disease that may affect any
number of joints or regions of the body. The underling
pathology usually involves the loss of articular surface due
to a loss of balance between matrix formation and

15 degeneration. In order to provide the healthiest physiology
to encourage rapid repair and reductions in inflammation,

electrobiomimetic stimulus was applied as follows:

Period 1 Duration 5 minutes
20 Period 2 Duration 15 minutes
Period 3 Duration 10 minutes
Period 1 Interval 40 ms
Period 2 Interval 20 ms
Period 3 Interval 50 ms
25 Pulse Duration 200us
Pl x 100ps 50
P2 x 100us 25
P3 x 100us 3
P4 x 100us 3
30 P5 x 100us 3
P6 x 100us 3
P7 x 100us 3
P8 x 100us 3
P9 x 100us 3
35 P10 x 100ps 3
P11 x 100us 3
P12 x 100us 3



P3 x IOOms 3 P4 x OO 3 P5 x 1 OOs 3 P6Xx 10O 3 P7
X OO 3 P8 Xx |OOs 3 P9 x OO 3 PPOXx |OOns 3 PI

wOo2000Dns68 P12 x | OOnms 3P13 x | OOrs 3 P14 x | QRIEAB2001/800454
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X | O0Ors 3 P16 x | OOrs O P17 X ns O P18 x | QOnms O
P19 x OO O P20 x | OOrs O Thée regi ne descri bed above
i sS_shown 8ictorial|y in Figure 9 . EXAMPLE 10
TREATMENFO @S SHOULDER | NJURY The shoul der of ten

pr @senksiwbfis chronic overuse syndrones, which can
limt ra of notion and dramatically reduce qualit
ofgh%fg Egﬁgsshoulder isgsubject to overuse and d
t r 2a8atki ¢00padi ti ons i nvdl ving a range of rnuscul o
-t%QQi§u§obg§ertions as Il as tendo-osseous
inSértion point disorders and can al so involve
osPé8psr 8P8sand ot her bdne rel ated syndrones. In

or gek Lo1ppRYi de the heapthi est physiology to
encourage rapid repair and reductions in inflammation,
el &éPr 8bitBRMFeti ¢ stinul®s was applied as fol l ows :
Period 1 Duration 8 mnutes Period 2 Duration 12

n]%%%eiegime described above ig shown pictorially in Figure 9.

EXAMPLE 10 TREATMENT OF SHOULDER INJURY

The shoulder often presents with chronic overuse syndromes,
which can limit range of motion and dramatically reduce
guality of life. The shoulder is subject to overuse and
traumatic conditions involving a range of musculo-tendinus
insertionsg as well as tendo-osseous insertion point
disorders and can also involve osteoporosis and other bone
related syndromes. In order to provide the healthiest
physiology to encourage rapid repair and reductions in
inflammation, electrobiomimetic stimulus was applied as

follows:

Period 1 Duration 8 minutes
Period 2 Duration 12 minutes
Period 3 Duration 10 minutes
Period 1 Interval 35 ms
Period 2 Interval 5 ms
Period 3 Interval 50 ms
Pulse Duration 200us

Pl x 100us 1

P2 x 100ps 10

P3 x 100us 20

P4 x 100us 40

P5 x 100us 80

P6 x 100us 120



Period 3 Duration 10 m nutes Period 1 Interval 35 ns
Period 2 Interval 5 ns Period 3 Interval 50 ns Pul se

w@eooatis 200ns Pl x 100ms 1 P2 x 1 OOrs 10 P3 RCT/®02m®7/000454
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20 P4 x 10Ors 40 P5 x | OOns 80,RP6_x | OOrs 120P7 X

| OOns 160 P8 x | OCOrs 200 P9 x ? 220 Pl O x | OQOrs
24Q Pl | | OOrs 220 P12 OOns 20 P13 x | OOrs 40 P14
< Pooi 1EBHBIS x| oams. SEPL6 x | o0ms 100 PLT X | cons
O P88xx1bQ@ues O P19 x I G O P20 x | OOrs O The regine
desgri.b ove is shomn%f'ctorially in Figure 10.
Ex%%PkEfqgﬁgREATNENT OF VASCULAR DI SORDERS Vascul ar

i nBUPfkcieABy di sorders 2¢® common in chronic nuscul o-
skehetal 16epdi tions and gap inpact in the ability of
the condition to resolve fully in the absence of a
suBﬁ%r%iﬁ%OE%pillary ar cdYle. Vascul ar stinul ation

I npOBVkNgoous 40

P14 x 100us 60
P15 x 100us 80
P16 x 100us 100
P17 x 100us 0
P18 x 100us 0
P19 x 100us 0
P20 x 100us 0

The regime described above is shown pictorially in Figure
10.

EXAMPLE 11 TREATMENT OF VASCULAR DISORDERS

Vascular insufficiency disorders are common in chronic 7
musculo-gkeletal conditions and can impact in the ability of
the condition to resolve fully in the absence of a
supporting capillary arcade. Vascular stimulation involving
induced electro-osteogenesis can be particularly beneficial
in such cases. In order to provide the healthiest
physiology to encourage rapid repair and reductions in
inflammation, electrobiomimetic stimulus was applied as

follows:

Period 1 Duration 5 minutes
Period 2 Duration 15 minutes
Period 3 Duration 10 minutes
Period 1 Interval l4ms
Period 2 Interval 10 ms
Period 3 Interval 20 ms

Pulse Duration 380us



i nduced el ectro-osteogenesis can be particularly
beneficial in such cases . In order to provide the
wheabtiidest physi ol ogy to encourage rapi d repaPCT/anezho7/000454
reductions in inflammation, elggtrobiomnetic stinulus
was applied as follows : Period 1 Duration 5 m nutes
Peri od 2 guration 15 mnyutes Period 3 Duration 10
mi Rut 8s*P8IFod 1 Intervaf 14ms Period 2 Interval 10 ns
Per2og 30bpserval 20 ns ®ul se Duration 380nsPl x | OOrs
45’3 OPSxI OP4 x IOOrs OP5 x | COns O
f“ohm X P8 x |0Ovs O P9 x | OOns O
PIEAXXICQﬁBSO PII x |crn% O P12 x | COns O P13 x | COns

50%4 xlb@%)gs O P15 x | Qpms O P16 x | COms O P17 x
P18 x 1 00ms O P19 x 1 0O O P20 x | 0OMB O

P6 x 100ps
P7 x 100us 0
P8 x 100us 0
P9 x 100us 0
10 P10 x 100us 0
P11 x 100us 0
P12 x 100us 0
P13 x 100us 0
P14 x 100us 0
15 P15 x 100us 0
P16 x 100us 0
P17 x 100us 0
P18 x 100us 0
P19 x 100us 0
20 P20 x 100ps 0

The regime described above is shown pictorially in Figure
11.

25 EXAMPLE 12 TREATMENT OF WRIST INJURY

The wrist is highly mobile joint subject to many traumatic

events and damaging influences. The wrist commonly presents

with overuse and articular surface damage as well as bone

30 and rheumatoid disorders. In order to provide the healthiest

physiology to encourage rapid repair and reductions in

inflammation, electrobiomimetic stimulus was applied as

follows:
35 Period 1 Duration 8 minutes
Period 2 Duration 12 minutes

Period 3 Duration 10 minutes



The regi me descri bed above is shown pictorially in

Figure 11. EXAMPLE 12 TREATMENT OF WRI ST | NJURY The
WOR003t113362 hi ghl y nobile joint subject to many PCHANIOT00454

events and damagi ng i nfluences The wrist commonly

presents with overuse and articul ar surface damage as

wel |l as bone and rheumatoid disorders. In order to

pr 6¢Fa8% helRESFYALest phPY%Fol ogy to encourage rapid
r epaiioand redeethdns insimgl ammation,

el ectrobigmnetic_sti mul was applied as follows :

Pe 55&0% EEFQF?SHa ninu#ésm%eriod 2 Duration 12

nm Rufles Perabilo8 Dur ati okh2d@s m nut esPeriod 1 | nterval
535@§ §9&58 S2 | nt erval 52 Period 3 Interval 50 ns

Pulse Duration 220nms Pl x TOOnms 200 P2 x | OOrs 200 P3

x P@Crs120BsP4 x | OOrs 2B00P5 x 1 OOrs 10 P6 x | OOns 20

P7 % LOPFE,40 P8 x 1 OOnB,89 P9 x [ OOrs 120 PI O x | OOns

140 PIl x 100rs 160 P12 x | OOrs 200 P13 x | OOns 220

P1E4x X &PHES0 P15 x | 00809

P5 x 100ps 10
10 P6 x 100us 20
P7 x 100us 40
P8 x 100us 80
P9 x 100us 120
P10 x 100us 140
15 P11 x 100us 160
P12 x 100us 200
P13 x 100ps 220
P14 x 100ps 0
P15 x 100us 0
20 P16 x 100ps 0
P17 x 100us 0
P18 x 100us 0
P19 x 100us 0
P20 x 100us 0

25
The regime described above is shown pictorially in Figure
12,



P16 x | COrs 0 P17 x 1COrs 0 P18 x | OOms O P19 x | OOrs
0 P20 x 1 0COrs 0 The regine descri bed above is shown

wee@rorized |y in Figure 12.Cainms 1 . A nmethod POI/AU2007/000454

stimulating cells and tissue_ig,vivo conprising the
step of applying to said cells and ti ssue an
el%ﬁtroblon1net|c stinmulus, wherein the growh
ch&r8¢M8ristics of said cells and tissue are enhanced
as conpared to ceIIs and tissue not rece|V|ng sai d

st hmul us. 0 ccor di to cla ein
thg electroblon1ne ?cgg gQﬂHET%BHE9| gT% ﬁ%ngFﬁSBF in vivo
spEeMPIraging §bﬂfsgapedftapelyanglbg ERER rcedpensinbl €issue

5;oante@e@egeagsglgéemﬁh ghﬁh?ﬁgerhﬁékgﬁn Bhe érgﬁEEOd

10

15

20

25

30

35

stlnulatlng I's an sué 1n vivo
t heharapterigpprsi a§ Féléaﬁéléélﬁ@dahésﬁugsaﬁeaﬁnhanced as

eIeémpabeantBEbéml§taﬁalH&sgeapﬁbélBgcé19hH§aEé£M at imulus.
time periods, wherein each tinme period conprises

plurality of electromagnetic field pulse blocks
separ at ed byAiméEhN@l&c@ér@Dn@lE@tépﬁﬁﬂnﬁtIﬁhét@iﬂ the

P ESeoBBEBnENEEL L DIPIRILE CPBRALRER T8 PrEFArPuPLes
ofSE@C@ﬁé@aabvaﬂonﬁlguhedetmmeavarghagtEMEBgnesp0n81ble for

[1ehd aithagcoh §ted@tuéﬁ£££¥t8£1§£fg%fO”Hgnet'C field

pul ses is separa varrable pul se space and
wherei n said |ntervals vary in length of tinme between

eagh period @ﬂﬁ’eﬁlﬂt:ﬂ ef&t%lﬁtﬂ@g%n@fgli%‘ean% %1ssue in vivo
t ul ses re u or .
S ROPRPTERS L B SS GPmP T 1RGP et S oH etRd tissue

st amué lsctoolpi osise it weehmZl @ddedmpiI®ing a plurality of
time periods, wherein each time period comprises a
plurality of electromagnetic field pulse blocks separated
by intervals of no electromagnetic field pulses, each
electromagnetic field pulse block comprises a plurality of
electromagnetic field pulses of defined duration, wherein
each electromagnetic field pulse of the plurality of
electromagnetic field pulses is separated by a time
variable pulse space and wherein said intervals vary in
length of time between each period and wherein the

duration of the electromagnetic pulses are uniform.

4. A method according to claim 3, wherein the

electrobiomimetic stimulus comprises between 2 and 4 time

periods, wherein each time period comprises blocks of
electromagnetic field pulse, which are distinct from each
other..

5. A method according to claim 3, wherein the

electrobiomimetic stimulus comprises between 2 and 3 time
periods, wherein each time period comprises blocks of

electromagnetic field pulse, which are distinct from each



peri ods, wherein each tinme period conprises bl ocks of
el ectromagnetic field pulse, which are distinct from

weawh/1oiher. . 5 . A nmethod accordi ng to cl ai nPGI/AU2007/000454
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wherein the el ectrobiom netic stinmulus conprises
between 2 and 3 tine periods, ¥heiein each time peri od
conpri ses bl ocks of electromagnetic field pulse, which
ar@-R#Sti nct fromeachother . . 6 . A method accor di ng
to claim3 , wherein the electrobiomnetic stinulus
conprises 3 tine periods, wherein each tine period
co‘{:gri ses bllodiethnd accorfdrgghet FéaimeBd pheseinvikheh

arel elrtstoictm et e 2t mlLber cofipriBeBe hedndCsOF hd, wherein
to one aof cl aj [ e tinme periods

0, ong. of, ns 3rt'%e6 Erelg t? ods
SiFRIT Aty £GPt & WhIRSeEx BI-BE (T eCbx Bt 8F sEOBING Heh £ield
| imhtsg ogvhidierasien &ils¢ inate foomf eagueseyesf delivery
of the blocks of electromagnetic field pulse varies. 8
. A nmethod according to claim3 , wherein the
elect r obi onifeistdrost imgghydisanpei sey Gnei o pbaimes3 to 6,

WhRHeRtdl i IHTR: REmlOGeliBag g%ﬁﬁiéegngf%ggé%EfQ Walk, explosive

m nutes and 9 m nufes, tine perio uration

bS50 Fh & dAghEsiRPnuvkerakd Eheerdfes iwd frequency
has diglatvieny ket weenbBotkBuUbeSe B8EL Aamdnielt £5 - £ 214 Aulse
n

ccording to any one of clains 3 to 8 wherei
gvz;c%%%sgctronagneti c field pulse block is separated by

an interval of no electromagnetic field pulse. 10. A

mgt hod accordi Laj erein the interval
separating t .g{égfl%gt %8%%@?%%. 3 %Ilrﬁu SerEﬁ’%ecthé tﬁ’fs
v &lieabireiord mesagt Bsimaius Acomiphbekl aict oF e i celsgi mherein

9 timeh@leiibdt he nbit atvat ; 88t { '
fi él d S{JI S:,L%.bl ock in perilod %P\;e\}/ig?lga%e gieﬁﬁler{en 4%§1tda(r‘?d
I

265FEFQﬁﬂ &MenRerAPEr g ghas duration between 10 minutes and
18 minutes and time period 3 has duration between 6 minutes

and 12 minutes.

S. A method according to any one of claims 3 to 8,
wherein each electromagnetic field pulse block is separated

by an interval of no electromagnetic field pulse.

10. A method according to claim 9, wherein the
interval separating the electromagnetic field pulse blocks
has variable time lengths.

11. A method according to claim 9, wherein the
interval between each electromagnetic field pulse block in
period 1 will be between 14ms and 200ms, while the interval
in period 2 will be between 5ms and 80ms and the interval in
period 3 between 20ms and 100ms.

12. A method according to any one of claims 3 to 11,
wherein the magnetic field intensity used is between 1
Gauss to 100 Gauss.



in period 2 wll be between 5ns and 80ns and the
interval in period 3 between 20ns and 100nms. 12. A

woregohos3exzcordi ng to any one of clains 3 to 11PCTABRM®ITN00454

the magnetic field intensity_uged_is between 1 Gauss

to 100 Gauss. 13. A nethod according to claim12,

wherein the magnetic field intensity is between about

1 Gauss to 100 Gauss . 14 . A nmethod according to

cl &Bdm 12 , mhemethodhacwagdéhgctbieﬂdihntenSMhﬁrbﬁn the

ab u 5. C t y e_of

ol e eR g 1R R 180 PR BRI 1 SBrRserro 100
206@¥S8nrd 380ms . 16. A net hod accordlng to any one of

sclaims 3 to 15, conprising a plurality of

electronagnetlc field pulses. 17. A nmethod according
t oérai m 16, AWReFBPA Pﬁ@oﬁﬁhﬂ%rt%fcéﬁé@tﬁémayhérﬁén the

fi mhdnpulisegiendeaehchlsagl is hpbween &aard 50. 18. A
nmet hod according to claim 16, wherein the nunber of

el ectromagnetic field pulses in each block is between
101&nd 30. 19 mAthedhadcacdmngling dnycbaenvibelwhREelNto 14,

1oth%hEHE9ﬁr Sgggérgﬂﬁﬂgﬁgbho 9w8“'sg%pgga%§82330us.
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bl ock 1's a out accor
of claims 3 to 19, wherein the el ectromagnetic field

pubge Wﬂth'nAeﬁSHhQaOSEcb§d§ﬂ§C€Q yVéﬁ§OBEm%iH?mﬁ 3 to 15,

spaces. ,21. A nethod_accord E to c
thEOWPﬁ%S§Bﬁc@ Béﬁﬁééﬁt¥a€ﬁ eleciromagnetic field pulses.
pul se is between 0 and 300000ns . 22. A nethod for

gtr ting tis ue itu conprisjng collecting

° se thed por ég?gt?ggﬁﬁ %%d??l?lé%%u}?ngwgﬁ?ﬁln the
onumberobfteisuérampgnennctﬁleld pulses in each block is
between 1 and 50.

18. A method according to claim 16, wherein the
number of electromagnetic field pulses in each block is
between 10 and 30.

19. A method according to claim 16, wherein the
number of electromagnetic field pulses in each block is
about 20.

20. A method according to any one of claims 3 to 19,
wherein the electromagnetic field pulse within each block

is spaced by varying time spaces.

21. A method according to claim 20, wherein the time
space between each electromagnetic field pulse is between
0 and 300000pus.

22. A method for treating tissue in situ comprising:
(1) collecting a selected portion of tissue,
and



an energy transmtting elenent; transmtting an
el ectrobiom netic stinmulus from said energy
WO e@ani3st i ng el enment; and transmtting said PCT/AU2007/000454
el ectrobiom netic stinmulus to target cells within said
portion of tissue until growth characteristics of said
cells and tissue are altered,as cogEared cells
FuPRE

. to. nd
tissue not ré&tel vPRGUEARE SR 98 Oh g§§?8ﬁ1?§3acent to
t r gat eheggytetrangmy 0L ihhe edysicam; corpnisiibgingnaaner gy
source; _an.enerqgy.transmttin enee oyi di A
B e
adapeednte hoHdtrhsswettsnghsehdt edpetrpbbpowigsticc stimulus
St ' by, : sal: g bt | eneRt:

o1 EEVEUBSEET Lbodohu5A SaREOsALARTLE Higathomaitty grover
i ngharagarrésiprrsPgseRe sedps apd: LEBFUEr B¥PdPRGSESd a8
devgPatRAPELS LRI 18N afliegtiaRIABE gebbehdnpulss@d stimulus.
generator; (ii) positioning the device adjacent to a
bodily tissue of an individual; and (iii) operating
th@gdeyice fﬁrsysdéﬁatbOﬁreat aikreguéncyivandtat aystem
peak effective to elicit a therapeutic res A

10 RSN 8P aFRorRY SRVFES' s np el el P gt e
t 0 efllemeinndifoirdpabviddnot hat efleetdobiomimegicestdmulus; and a
el ectrqhioni ' ti it hi he i Y ot .
SIS ) LS Sty esnac
i ndilgictrabipadnetienst jeilye, egdfted dyusaicy energy

CORRQEIME tlingS U8 cHics @l d8a@Rd shhe thekapeutic
response conprises a reduction or elimnation of

15inflammation and/or pain in a bone, joint, soft
-tiogsue, or goneeabdveft itssueinl theinddviddadl compGising the
A gﬁk&gpc%qcording to claim 25, wherein the
(1) providing a device comprising an
electromagnetic field pulse generator;
20 (ii) positioning the device adjacent to a
bodily tissue of an individual; and
(iii) operating the device for a duration, at a
frequency, and at a peak effective to elicit a therapeutic
response in the individual, wherein the device is
25 positioned relative to the individual such that the device
induces an electrobiomimetic stimulus within the bodily

tissue.

25, A method according to claim 24, wherein the

30 individual has a bone, joint, soft-tissue, or connective
tissue disorder and the therapeutic response comprises a
reduction or elimination of inflammation and/or pain in a
bone, joint, soft-tissue, or connective tissue of the
individual.

35
26. A method according to claim 25, wherein the

individual has a disorder selected from the group



i ndi vidual has a disorder selected fromthe

groupconsi sting of adhesive capsulitis, tennis el bow,
wo@gieosshritis, back pain, nultiple sclerosispCT/angiono00454

i nfl ammati on, and carpal tunnel, syndrone, and the

t herapeutic response conpri sés >4 reduction or

el imnation of inflammtion and/or pain associ ated

wi taensietdingpafepdhesive capsulitis, tennis elbow,

osteocarthritis, back pain, multiple sclerosis, tendon

inflammation, and carpal tunnel syndrome, and the

therapeutic response comprises a reduction or elimination
5 of inflammation and/or pain associated with the disorder



