in vivo Stinmulation of Cellular Material Field of the
I nvention 5 The present invention relates to the in
vivo stinmulation of cellular material. In particular,
the present invention relates to a nmethod for
stinmulating cells and tissue in vivo conprising the
step of applying to said cells or tissue a stinulus
whi ch pronmotes cellular activity. 10 Background of the
I nvent i on Usdmfvizbestimnmddon off Cel tulan g e ENEP)
for the treatnment of chronic disorders like arthritis,
tendgnitis 5 gPd |nflannat|on are well known. See,
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frequencies in order to produce endogenous regeneration by

stimulating cartilage and/or comnective 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

25 are reflective of the efforte 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.

30
In the past ten years, relatively high frequency EMFP has
been used 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

35 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



. 2 Dburst typically exhibiting a wwdth of sixty-five
m cr oseconds and containing a range of 1,100 to 10, 000
pul ses per burst, and with a pul se burst repetition
rate in the range of 0.01 to 1,000 Hertz. 5 However,
while there has been a | arge anount of research in the
use of EMFP for the treatnent of a nunber of

di sorders, there still remains & hi gh degree of
uncertainty regardi ng the nost effective paraneters
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20 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.

25 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
30 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
35 provides a method of stimulating cells and tissue in vivo
comprising the steps of:
selecting a pattern of specifically configured time



- 3 varying EMFP signals according to the type of

physi cal exercise and the associ ated bioel ectrica
effects produced by cells and tissue during exercise
desired to be mmcked; and 5 applying to said cells
and tissue an electrobiom netic stinmulus conprising
the selected tine varying EMFP_signals; wherein the
growth characteristics of said éefls and tissue are
enhanced as conpared to cells_and tissue not 10 .
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el ectrobiom netic sti.mul us conprl ses between

cells and tissue during exercise desired to be wmimicked;
and,
applying to said cells and tissue an

20 electrobiomimetic stimulus comprising the signal pattern,
said signal pattern comprising a plurality of time
periods, wherein each time period is associated with a
type of physical exercise and comprises a plurality of
electromagnetic field pulse blocks separated by intervals

25 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

30 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.

Preferably, the electrobiomimetic stimulus comprises between
35 2 and 4 time periods, more preferably between 2 and 3 time
periods and most preferably three time periods, wherein each



35 2 and 4 tinme periods, nore preferably between 2 and

3 tinme periods and nost preferably three tine periods,
wherein each - 4 tinme period conprises bl ocks of

el ectromagnetic field pulse, which are distinct from

each other. It wll be appreciated by those skilled in

the art that the periods are designed to mmc the

typi cal exerC|se pattern of " §n1up “maxi mal 5

exerC|se and "cool down", nbodlnent . the
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The electromagnetlc fleld pulse blocks are designed to
replicate the piezo-electric response observed in fully
hyarated connective tissues, when subjected to normal

25 physiological stress levels. Each electromagnetic field
pulse block is separated by an interval of no
electromagnetic field pulse. The interval separating the
electromagnetic field pulse blocks will be of variable time
lengths depending ubon the treatment requirements. In some

30 embodiments, 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.

35 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.



and the interval in period 3 between 20ns and 100ns. 35
It will be appreciated by those skilled in the art that
wi thin each el ectronmagnetic field pul se block, there
will be a plurality of individual electromagnetic
field pulses. - 5 Each electromagnetic field pul se
provides growth altering charagteristics to cells and
tissue in vivo. As such, any magnetic fieId intensity
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between 1 and 50, preferably, between 10 and 30, most
preferably about 20. In some embodiments, the number of
electromagnetic field pulses within each block is 20 and

25 the pulse duration for each pulse is about 100us.

Each electromagnetic field pulse within each block can be
spaced by varying time spaces. Typically, the time space
between each electromagnetic field pulse is between 0 and
30 300000us. In some preferred embodiments, the 20
electromagnetic field pulses have spacings of P1 - 1 to
25500us; P2 - 0 to 24000us; P3 - 0 to 22000us; P4 - 0 to
20000us; P5 - O to 20000us; P6 - 0 to 20000pus; P7 - 0 to
20000us; P8 - O to 20000us; P9 - 0 to 22000ps; P10 - O to
35 24000ps; P11 - 0 to 25500ps; P12 - 0 to 24000ps; P13 - 0 to
22000us; P14 - 0 to 22000us; P15 - 0 to 24000us; P16 - 0 to
12000us; P17 - 0 to 15000ps; P18 - 0 to 20000us; P19 - 0 to



20000s; P5 - 0 to 20000s; P6 - O to 20000s; P7 - O to
20000s; P8 - 0 to 20000s; P9 - O to 22000s; P10 - O to
35 24000s; P11 - 0 to 25500s; P12 - 0 to 24000s; P13 -

0 to 22000s; P14 - 0 to 22000s; P15 - 0 to 24000s; P16
- 0to 12000s; P17 - O to 15000s; P18 - O to 20000s;
P19 - 0 to - 6 - 21000s and P20_.- O to 22000ELs. In a
third aspect the present invention provides a nethod

of treating tissue in situ rising: 5 (i) collecting
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portion of tissue adjacent an energy transmtting
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20 stimulus.

In a fourth aspect, the present invention provides a
system to treat tissue in vivo, the system comprising: an
energy source; an energy transmitting element for

25 providing an electrobiomimetic stimulus; and a holding
mechanism adapted to hold tissue, such that '
electrobiomimetic stimulus emitted by said energy

transmitting element treats said tissue.

30 In a fifth aspect, the present invention provides a method

of treating an individual comprising the steps of :
(i) providing a device comprising an electromagnetic

field pulse generator;

(ii) positioning the device adjacent to a bodily

35 tissue of an individual;



(i) providing a device conprising an el ectromagnetic

field pul se generator; (ii) positioning the device
adjacent to a bodily 35 tissue of an individual; - 6a
(iii) selecting a pattern of specifically configured

time varying EMFP signals according to the type of

physi cal exerci se and associ ated bi oel ectrical effects
produced by cells and tissue d#3rg exercise 5 desired

to be m mcked; and (iv) operating the device for a
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tissue of the individual.

Preferably, the individual has a disorder selected from
20 the group consisting of adhesive capsulitis, tennis elbow,

osteoarthritis, 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.
25

Brief Description of the Drawings

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



times body weight. 5 Figure 2 is a graphica
representation of the bioelectrical events that take
place in the region of the tibia in a nornmal adult
during the stages of anmbulation. Figure 3 is a

graphi cal representation of conbinatorial 10 stinuli of
bi oel ectrot herapy si gnal s and ot her physica

paranmeters applied as a biommcry signal for the
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of hip injury. 25 Figure 8 shows a pictorially
rep sentation of a treatnent regine for the treatnent
EieE r ny b
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regime for the treatment of tennis elbow.

Figure 7 shows a pictorially representation of a treatment
regime for the treatment of hip injury.

25
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
30 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.

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



Det ai | ed Description of the Preferred Enbodi nents 15

Bef ore descri bing the present invention in detail, it

is to be understood that this invention is not limted

to particularly exenplified cell culture techniques,

serum nedia or nethods and may, of course, vary. It

is also to be understood that $he term nol ogy used

herein is for the 20 purpose of describing particular
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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

25 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

30 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.

35 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



The broadest aspect of the present invention relates to
a nethod for stinulating cells and tissue in vivo by
15 applying an el ectrobiom netic stinmulus. The term"in
vivo" as used herein specifically refers to the
stimulation of cells and tissue within the body of an
|nd|V|duaI or animal. The tern® "stinulation" and 20
"stimulating" as used herei n i nterchangeably nmeans t hat
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el eqldObBkan-iBLyC stinmulus conprising an
el ectromagnetic field pul se (EM-P) can be of any

magnetic - 10 field intensity so long as it provides
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orce per anpe
the electroblomlmetlc 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

25 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

30 refers to a time varying stimulus that is produced by an
electromagnetic field pulse, which mimics the
bioelectrical effects produced by cells and tissue during
real physical exercise.

35 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



current per neter of conductor: 15 T =Nw A1 m1l =

kg s-2 A However, certain other non-SlI units, |ike
Gauss (G, are interchangeably used herein. Sone are
important for the interpretation of older scientific
texts, but their use is 20 not encouraged. Table 1
shows the conversion factors-f&®nt one unit to another:
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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 situ for
varying lengths of time depending upon the requirements

for the treatment.

30 The present invention functions through the stimulation of



the typical exercise pattern of "warm up", "maxi nal
exercise" and "cool down". In sone enbodinents, the

time 20 periods sinulating a gentle walk (period 1),

expl osive exercise (period 2) and then |ight jog

(period 3), wherein the rate or frequency of delivery

of the blocks of electromagmetic-field pul se plays an

i mportant role. 25 The duration of each tine period
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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.

25 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

30 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.

35
The electromagnetic field pulse blocks or “patterns” within
each time period can also vary. The electromagnetic field



The term "individual" as used herein refers to any

menber of the class mamalia, including, wthout
[imtation, humans and other prinmates, including

non- human primates such as chi npanzees and ot her apes
and nonkey species; 20 farm animals such as cattle,
sheep, pigs, goats and horsesi2domestic mammal s such

as dogs and cats; |aboratory aninmals including rodents
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confi%8Eeane }@0%F- a bone, joint, soft-tissue, or

connective tissue disorder. "Treating" as used herein

COV%&%eagngggg%ﬁﬁgg tf%%aﬂéﬁ@rf§§&ﬁé]ﬂa ggﬁld%v%sed an
Earplcular y_a human, and S I nc es: fh nhrbiting
1Phe 1pAdyieusl obs ofreptsshesipgi Hee elssropiogimetiy stimuli.
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ti s§HERaPsBRderther @rimasase tegukisiconost hypar erimates
synpuensasf clﬁh@pm@ys:lalhii bEhdard el laai, rcrjlbﬂﬁey species;
her, utic response W npri.se a _reduction or
28T AR b End PEPARSE A ErEh e EeRaPige goats End
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 individualgs are intended to be covered.
25
Thus, provided is the treatment of mammals such as humans,
as well as those mammals of economical importance and/or
gocial importance to humans, for instance, carnivores
other than humans (such as cats and dogs), swine (pigs,
30 hogs, and wild boars), ruminants (such ag cattle, oxen,
sheep, giraffes, deer, goats, bison, and camels), and

horses.

Generally, the terms “treating,” “treatment, “healing” and
35 the like are used herein to mean affecting an individual

or subject, their tissue or cells to obtain a desgired

pharmacological and/or physiological effect. The effect



associated wwth a bone, joint, soft-tissue, or

connective 15 tissue of the individual. This wl|l
partially be brought about by an enhancenent of the
gromh of cells and tissue. In sone enbodinents, the

di sorder is selected fromthe roup consi sting of
adhesi ve capsulitis, tennis el bdw 20 osteoarthritis,
back pain, nultiple sclerosis, tendon inflanmmtion,
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Ieg during anbul ation. 1.0 The forces of conpression
applied to the leg vary during the phases of
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modiglrpup heotet sind rcFuaneyied d=sw1amnee, Asnnis elbow,

20 ostecarthritis, 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.

25 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 oxr
steps.

30
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

35 any way as a restriction on the generality of the
invention described above.



physi ol ogi cal processes such as osteogenesis are known
to be 15 stinulated by such anbul ati on the bi oresponse
observed nust dependent on presence of such

bi oel ectrical phenonena and not on a fixed standing
stimuli as proposed by MlLeod et al in US 5, 318, 561
and Markol|l in US 5,453,073. 2b4Additionally, the

frequency of resonance of bioelectrical_ phenonena
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to Ayl €t g P stPt ed the bioel ectri cal
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2BiO%ESEEE&ﬁéﬂly,pQ%@ogggghé§%§e%%egeéghance of bioelectrical
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

25 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

30 mimicking actual bioelectrical phenomena.

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

35
2.1 illustrates the typical adult walk of 1 stride or cycle
per second during which a load influence of approximately



adults in response to a jogging formof anbulation. In
the 15 illustrated case, a stride or cycle rate of .8
cycl es per second is used and a conpressive force equal
to approximately 2.0 tinmes body wei ght. Such

combi natorial patterns are known to produce

physi ol ogi cal effects includif§ but not limted to,
the eneration of aligning 20 forces that assist in the
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2.3 illustrates the biocelectrical phenomena observed in

25 adults in response to a running form of ambulation. In the
illustrated case, a stride or cycle rate of 2.3 cycles per
gecond is used and a compressive force equal to
approximately 3.0 times body weight. Such complex
combinatorial stimuli patterns are know to stimulate

30 Dbiosynthesis across 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
35 applied biomimicry in which complex combinatorial forms of

electrotherapy, possibly, but not essentially, of a time

varying electromagnetic type with a combination of



damage associated with real physical exercise. 3.3
illustrates one possible bioelectromnetic formapplied
15 as a biommcry signal for the purposes of
stimulating organizational influences for the
alignment of newy synthesized biomaterials, the
suppression of the inmune res se and a rel axation of
the netabolic water-binding fofces wthout the
cellular trauma and tiss

ted wi
oal SRR L et |G Pa 3 TS GsF Brg 20, bt
bi oelnett L omipet ite,f cempepplired passsuts emdnhonydsiygnalre

for B?l@gé Pasesy Rk ahind AtingomPl 08 WUHREILSa I%Mitologlcal
the cellular trauna and tissue damage 25 assoc

wi t h BFe&PSPFYsi cal . exercise. Further details of
psacticing this inventive subject matter are furnished

by “@y20§11$E%Jéyésoﬂh9gp5§§¥3¥ee§1O¥WEéﬂ%omBQE@Y€rtype applied
shoul d not , be, construye

SO_ as oses 30Q an 0
i mi @5t PoRTPBIHTEYs EoBRbifQth& PR ?%ﬁ?.og X#ﬁi??fng the
TREABVEAR ik ANKIlESdThessrild e the sadlfiet orome@etiddtgon of

| oad%gguihf‘%n{ﬁgt@!y §és1§<5r§éé3u'tﬁlé' Senidy e,redgaet@arlous ATP
ErOVI e the heal t hi est &ﬁ%flo gg¥ f o éncoura ra 3
Pss§8anpets Anst the get Fin JreTHrEe V\% Snds an
app!bedmaeaicﬂésmmagei&_w1&hnubodhé irlatliagn t Bawnan Lires tissue
Peri adn2 Msaéacg%tég 1ot %Ogﬁggp&ﬁ Lratkon 12

nlnutes Per | 1 Interva Period 2 Interval 20
nms Period 3 Interval 50 ne Pul se Duration 300s Pl x
| oops.2001 histRAtes| 60 Spd€ii blB3bkod Bapsobfme Pic xfEdrmoppplied

?9 QQ X ﬂfgﬁ¥%i%9y signal for the purposes of stimulating
organizational influences for the alignment of newly
synthesized biomaterials, the suppression of the immune
response and a relaxation of the metabolic water-binding
forces without the cellular trauma and tissue damage

20 associated with real physical exercise.

3.4 illustrates one possible bioelectromimetic form applied

as a biomimicry signal for the purposes of stimulating

biosynthegsis without the cellular trauma and tissue damage
25 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
30 any kind of limitation to the scope of the invention.

EXAMPLE 1 TREATMENT OF ANKLES

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

stimulus was applied as follows:



P6 x loops 20 15 P7 x 100ps 10 P8 x I00ps 5 P9 x
1.00s 5 Plo x I00ps 5 P11 x 100ps 5 20 P12 x | oops 40
P13 x loops 60 Pl.4 x |100ps 100 P15 x |00ps 120 P16
x |l oops 120 25 P17 x |100ps 140 P18 x | oops 160 P19 x
| oops 200 P20 x | oops 200 30 The regi ne descri bed
above is shown pictorially in H.gure 4. EXAWPLE 2
TREATMENT OF BONES Bone is subject to constant and
conti nuous renodelling and 35 osteogenesis is known to
be stinulated by exercise. In order to provide the
heal tReiréofl phireradiiogy to &rmeiawtage rapi d bone-grow h,
el ectge9hiband ML iohi MUl USo Waisueeg! i ed as - 18 -
fol |l qws:, Pegigd %iDurati0£ 2 mnutes Period 2 Duration
s At

18 nmiffated

188 3 Dutat T OWES minutes Period 1

| Bt erBeadio801 nEntePaailod 2 44t val 40 ns  Period 3

I nt erpead; 009 FiBreRhse Dus@tieon 300s 10 P1 x 100s 4 P2
X Io%ps,4 P3_x |ooi 4 P4 x |00ps 4
eriod 50 ms

10

15

20

25

30

35

3 Intexrva

Pulse Duration 300us
Pl x 100us 200
P2 x 10Ous 100
P3 x 100us 80
P4 x 100us 60
P5 x 100us 40
P6 x 100us 20
P7 x 1l00Ous 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 4.

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



P5 x 100s 4 15 P6 x 100s 4 P7 x 100s 4 P8 x 100ps 4
P9 x loops 4 Plo x loops 50 20 P11 x loops 50 212 x
1.004s 50 P13 x loops 50 P14 x 100s 50 P15 x | oops
50 25 P16 x 100s 50 P17 x |00ps 50 P18 x |00ps 50
P19 x 100s 50 P20 x | oops 50 30 The regine described
above is shown pictorially in Rgure S. EXAMPLE 3
TREATMENT OF ELBOW 35 The el bow I s subject to both
over oglgag.traunatic injuries and conbines a range of
tissue groups. In order to provide the healthiest
physi ol ogy to encourage rapid repair and - 19
redueki-988 1 Murifdieamat i on,mieh@ekr obi om neti c stinul us

was
Peri

appl i.e s _foll ows: ri.od.1 Duration 3 mnutes 5
5ﬁegofugéﬁpgﬁlf9 ninuﬁggunﬁéFFod 3 Duration 10

nbnuPezio®e’d iratipnt er val0 ro@®ufes Period 2 Interval 14
e Berigd B idHs Mal 75 ¢ w0 Pul se Duration 300s Pl

X lo%g%ig 52 El%e)%vféQOS 20490 ms

10

15

20

25

30

35

Period 3 Interval 100 ms
Pulse Duration 300us
P1 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 100ps 50
P12 x 1l00us 50
P13 x 100us 50
P14 x 100us 50
P15 x 100us 50
Pl6é 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 5.

EXAMPLE 3 TREATMENT OF ELBOW

The elbow is subject to both overuse and traumatic injuries
and combines a range of tissue groups. In order to provide
the healthiest physiology to encourage rapid repair and



P3 x 100ps 100 P4 x 100s 90 15 P5 x |l oops 80 P6 x

| 00ps 70 P7 x 1 00ps 60 P8 x loops 50 P9 x I00ps 40
20 P10 x loops 30 P11 x loops 1.0 P12 x 100s 11 P1.3
x 1006 9 P14 x 100ps 8 25 P15 x 100ps 7 P16 x |loops 6
P17 x loops 5 P18 x loops 4 P19 x |loops 3 30 P20 x
100s 2 The regi ne descri bed above is shown pictorially
in Figure 6. EXAVMPLE 4 TREATVENT OF HI P | NJURY 35 The
hip is a conplex joint subject to stresses primarily in
t he V&aRICEAPND| HhenEEREMAL PR s edgfEepieningsiy stimilus was
degengiiie@nas N owsas wel |l as trauma includi ng
connective tissues and articular surfaces. In order to
provi de the heal thiest physiology to encourage rapid

r epaiferard tations in grﬁ}r&’rﬁ?&ti on,
elsectHeahiban it ishn Mul us7 waisnaeel i ed as follows: 5

Pericpér%ogggaﬁéf%¥#§#ﬁ nut es Jﬁﬂgé%d 2 Duration 12

m nut'es rio ration 10 mnutes Period 1
| nt erReatiodsl nntegidilod 2 19 atsval 5 ns
Period 2 Interval 14 ms
Period 3 Interval 75 ms
10 Pulse Duration 300ps
Pl x 100us 255
P2 x 100ps 200
P3 x 100us 100
P4 x 100us 90
15 P5 x 100ps 80
P6 x 100us 70
P7 x 100us 60
P8 x 100us 50
P9 x 100us 40
20 P10 x 100us 30
P11 X 100us 10
P12 x 100us 11
P13 x 100us 9
P14 x 100us 8
25 P15 x 100us 7
P16 x 100us 6
P17 x 100us 5
P18 x 100us 4
P19 x 100us 3
30 P20 x 100us 2

The regime described above is shown pictorially in Figure 6.

EXAMPLE 4 TREATMENT OF HIP INJURY

35
The hip is a complex joint subject to stresses primarily in
the vertical plane. The hip is subject to both degeneration



10 Period 3 Interval 50 ns Pulse Duration 220s Pl X

| 00s 200 P2 x 100s 200 P3 x |100ps 200 15 P4 x |00ps

200 P5 x 100ps 200 P6 x 100ps 200 P7 x | oops 180 P8

x 100ps 160 20 P9 x 100ps 140 P1.0 x I00ps 120 P11 x

| oops 100 P12 x |l oops 80 P13 x |00ps 60 25 P14 x

| 0O0Ops 40 P15 x 100s 20 P16 x | 00ps 10 P17 x 100ps O

P18 x 100ps 0 30 P19 x 100ps © 2$20 x | 00Ops 0 The

regi me descri bed above is shown pictorially in Fi gre .

7. 35 ERAMVPRE BraHmeAtRENtdGe I%ﬂEEe?‘f\B‘(ﬁQ\FlfﬁéleEn%’g jaFticular
Sug]%ﬁhf&@eﬁulIﬂjﬁnﬁe&nﬁurpfnvﬂ&m che Claen Iofitiestbphys2ilogy to
made r ere . [ : :

rob 15 0 Sg i HBEP S PR, AR o 3smRicion,
physiedes§yobtorirasicageimitis dasepaPtiath@sr &3dePVdns in

i Bf | aFablon, burltEckr obi oginmehitesst i mul us was appl i ed

as f%£&9%§525b&¥%€£§ﬁ 1 Dp{gﬁ%@ﬁﬁ%sninutes Period 2

Dur at’'i on m nu Peri od ration 10 m nutes
Period 3 Duration 10 minutes
Period 1 Interval 35 ms
Period 2 Interval 5 ms

10 Period 3 Interval 50 ms
Pulse Duration 220ps
P1 x 100us 200
P2 x 100us 200
P3 x 100ps 200

15 P4 x 100us 200
P5 x 100us 200
P6 x 100us 200
P7 x 100ps 180
P8 x 100pus 160

20 P9 x 100us 140
P10 x 100us 120
P11l x 100ps 100
P12 x 100us 80
P13 x 100us 60

25 P14 x 100us 40
P15 x 100us 20
P16 x 100us 10
P17 x 100us 0
P18 x 100us 0

30 P19 x 100us 0
P20 x 100us 0

The regime described above is shown pictorially in Figure 7.

35 EXAMPLE 5 TREATMENT OF KNEE INJURY

The knee is subject to multiple injuries which can often be



Period 1 Interval 200 ns 10 Period 2 Interval 80 ns

Period 3 Interval. 250 ns Pul se Duration 200s Pl x

100s 255 P2 x 100s 240 15 P3 x 100s 220 P4 x 100s 200

P5 x 100s 180 P6 x 100s 100 P7 x 100s 50 20 P8 x

1.00s 20 P9 x 100s 10 P10 x 100s 5 P11 x 100s 1 P12

X 100s 5 25 P13 x 100s 20 P14 x 100s 50 P15 x 100s 80

P16 x 100s 100 P17 x 100s 150 40 "P18 x 100s 200 P19 x
100s 210 P20 x 100s 220 The regi nme descri bed above is
showagEche¥e A39%eTen P gegeiiegatign, pRirERARpLeSE of mobility.
TREATMEBFa&F dOPRvBACK: e Rt hbest qusisibackyiso encourage

subj gg laoogg 14 agut 8.0 G00LCs dfagrren ikt Lans.

i nvol'v ruse 1 njury, trauma an eneratlve
condletlleéﬁ§0b4<?i“1(§\e&é? FE“EHJG%H Hast #P PRi &gt lows:
pbysi ol ogy to encourage rapid repair and reductions in

iangggﬁgaqpf%u%tqghroblgghﬁghkg stinmulus was applied

as f od 1 ration 8 m nutes
Period 2 Duration 18 minutes
Period 3 Duration 10 minutes
Period 1 Interval 200 ms
10 Period 2 Interval 80 ms
Period 3 Interval 250 ms
Pulse Duration 200us
P1 x 100ps 255
P2 x 100us 240
15 P3 x 100ps 220
P4 x 100ps 200
. P5 x 100us 180
P6 x 100us 100
P7 x 100us 50
20 P8 x 100us 20
P9 x 100us ) 10
P10 x 100us 5
P11 x 100us
P12 x 100us 5
25 P13 x 100ps 20
P14 x 100us 50
P15 x 100us 80
P16 x 100us 100
P17 x 100us 150
30 P18 x 100ps 200
P19 x 100us 210
P20 x 100us 220

The regime described above is shown pictorially in Figure 8.

35



Period 2 Duration 12 mnutes Period 3 Duration 10

mnutes Period 1 Interval 35 ns Period 2 Interval 5

ms 15 Period 3 Interval 50 nms Pulse Duration 220s P1

x 100ps 1 P2 x loops 10 P3 x loops 20 20 P4 x [00s 40

P5 x 100ps 80 P6 x |100ps 120 P7 x 1.00s 160 P8 x

| oops 200 25 P9 x 100s 220 Plo x |100ps 240 P11 x

| oops 255 P12 x | 00ps 240 Piéu&'1oops 220 30 P14 x

| oops 200 P15 x 1004s 160 P16 x loops O P17 x | oops

0O P18 x 100ps 0 35 P19 x 100ps O P20 x 100s 0 23 The
regi mExa8i@ser § bed abarEATSEN @M LPWER GBACGK ISFRAANFI gur e

9. EXAWPLE 7 TREATMENT OF M D BACK STRAIN 5 The Md

Back region is subject to connective tissue -
degeF&eal Poer dackelis §YPIRAE FPaPOBY AGIE EBRJFRT IS

tEat ﬁauhlaitgéwmrﬁzlaﬂomh«j dvertdkULAjuly, afrGemat andrangeterative
t he heal.t hi est ySi ; r.api [ S

and FCRICPLORE | 1Y RFTSheed F3sP 0P R B th et Eletot00y
Stirn}pugnqggr@gﬂﬂqa@adagepair and reductions in inflammation,

electrobiomimetic stimulus was applied as follows:

10 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

15 Period 3 Interval 50 ms
Pulse Duration 220us
P1 x 100us 1
P2 x 100us 10
P3 x 100us 20

20 P4 x 100us 40
P5 x 100us 80
P6 x 100us 120
P7 x 100us 160
P8 x 100us 200

25 P9 x 100us 220
P10 x 100ps 240
P11 x 100us 255
P12 x 100us 240
P13 x 100us 220

30 P14 x 100us 200
P15 x 100pus 160
P16 x 100psS 0
P17 x 100us 0
P18 x 100us 0

35 P19 x 100us 0
P20 X 100us 0



10 follows; Period 1 Duration 9 mnutes Period 2
Duration 15 mnutes Period 3 Duration 6 m nutes 15
Period 1 Interval 70 ne Period 2 Interval 5 ns Period
3 Interval 50 ne Pulse Duration 380s Pl x 100s 4 20
P2 x 100s 4 P3 x loops 4 P4 x loops 4 P5 x 100s 4
P6 x 100s 4 25 P7 x 100ps 20 P8 x I100ps 40 P9 x 100s
80 PIOXx loops 100 P11 x IOO&? 120 30 P12 x | 00ps 180
P13 x 100s 200 P14 x |l oops 220 P15 x |100s 0. _P16 x .
| oopShe 38IPY Seqrabed apate ¥s18h3 Pisterialbpsip Hgure 9.
- P20 x 100s 0 The regi ne descri bed above is shown
pi Ct QL bn Fi guiges FNEL %%.FRQ NT OF
NECK%ééggéﬁkzhe neck 15%§E%€upie¥8J§§§ﬁ tHd}NFS subj ect
to overuse and

5 The Mid Back region is subject to connective tissue

degeneration as well as postural overuse conditions that are
often chronic in nature. In order to provide the healthiest
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 wms
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
PS5 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



traumatic conditions involving a range of

muscul o-tendi nus 10 insertions as well as

t endo- osseous insertion point disorders. Degeneration
and trauma top the articular surfaces can also play a
role in Neck pathologies. In order to provide the
heal t hi est physi ol ogy to encourage rapid repair and
reductions in inflanmation, eTé%?fbbioninetic 15
stimulus was applied as follows: Period 1 Duration 8
m nuttéd *péPo 2 Durati o 12 nminutes Period 3
Duration 10 mnutes 20 Period 1 Interval 40 ns Period

2 Intgrv Lad .ar . I se .
tur e 2530t T IbbBlastyd 8" Koum bBEorSl P sp Figure
| 00p9200 P4 x 100ps 200 P5 x |oops 200 P6 x |oops

260 30 P7 x 100ps 200 P8 x |100ps 20 P9 x | 00ps 40

Plo x ] 00 P1 gg %ég 100s 180 P13
X Ioé%%ﬁggglgPl4 X %ﬁgggggggﬁég ég 24l | oops 240 P16 .
x 100ps O P17 x loops O P18 x 100s O 5 P19 x loops O

The neck is a complex oxrgan that is subject to overuse and

traumatic conditions involving a range of musculo-tendinus
10 insertions as well as tendo-osseous 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

15 stimulus was applied as follows:

Period 1 Duration 8 minutes
Period 2 Duration '12 minutes
Period 3 Duration 10 minutes
20 Period 1 Interval 40 ms
Period 2 Interval 25 ms
Period 3 Interval 50 ms
Pulse Duration 220us
P1 x 100us 200
25 P2 x 100us 200
P3 x 100us 200
P4 x 100us 200
P5 x 100ps 200
P6 x 100us 200
30 P7 x 100us 200
P8 x 100us 20
P9 x 100us 40
P10 x 100us 100
P11 x 100us 120
35 P12 x 100us 180
P13 x 100us 200
P14 x 100us 220



P20 x 100s O The regi me descri bed above is shown
pictorially in Figure 11. 10 EXAMPLE 9 TREATMENT OF
OSTEOQARTHRI TI S Osteoarthritis is a degenerative disease
that may affect any nunber of joints or regions of the
body. The underling 15 pat hol ogy usually invol ves the

| oss of articular surface due to a |loss of bal ance
between matrix formation and 'd%béneration. In order to
provi de the healthiest ph¥siology to encourage rapid

r epaiftoard1P@Ricti ons in

4% 1 anmat i on,

el ectmigbix. nodopeet i ¢ stinulas was applied as follows: 20
Per i 1 (on 5 mnutes Period 2 Duration 15
winu?gg xggéﬁ%% 3 Duratiaﬁ 10 m nutes Period 1.

I nt erA18l X48°%S 25 Period @ interval 20 ns Period 3

| Bt erpadl x50o0ms Pul se Duration 2004s Pl x | oops 50 P2

X 10q§82§ 1§&“£3 X | oops P4 x loops 3 P5 x | oops 3

P6 x I

Ops 7 x 100ps 35 P8 x 100ps 3 P9 x |oops

3 Plo x loops 3 26 - P11 x 100s 3 P12 x 100s 3 P13 x
100s The regime described above is shown pictorially in Figure

10

15

20

25

30

35

11.

EXAMPLE 9 TREATMENT OF OSTEOARTHRITIS

Osteoarthritis 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
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
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
Pulse Duration 200us

P1 x 100us 50

P2 x 100us 25

P3 x 100us 3

P4 x 100us 3

P5 x 100us 3

P6 x 100us 3

P7 x 100us 3

P8 x 100us 3

P9 x 1l00us 3

P10 x 100us 3



P14 x 100s 3 5 P15 x 100s 3 P16 x 100s 0 P17 x 100s O

P18 x 100s O P19 x I o0Ops 0 10 P20 x 100s O The regi ne

descri bed above is shown pictorially in Figure 12. 15

EXAMPLE 10 TREATMENT OF SHOULDER | NJURY The shoul der

often presents with chronic overuse syndronmes, which

can |imt range of notion and dramatically reduce

quality of life. The shoulder"§;§ubject to overuse and

20 traumatic conditions involving a range of

nusc 18- Keh®Hfis insertidns as wel |l as tendo-osseous

i nserpizor poopd  di sorders and can al so involve

ost eQRQr @si o, and ot her boye related syndromes. In

order_to provide the healthiest physiology to

encoftégd &M repair antl reductions in 25

|Bflanﬂaklomnuﬁlectroblonznetlc stimul us was applled as

foll qus: 1 Duration 8 mnutes Period 2 Duration

12 nlnutes Period 3 Duration 10 m nutes Period 1

| nt el X380¢HE Period 2 Interval 5 ms Period 3

I nteryal x bfoyss Pul se Dugation 200s 35 P1 x 100s 1 P2

x Io 1 3 x 100s 20 27 - P4 x 100s 40 P5 x |00ps
%3§ od‘s 120 ¢

10 P20 x 100us 0

The regime described above is shown pictorially in Figure
12.

15 EXAMPLE 10 TREATMENT OF SHOULDER INJURY

The shoulder often presents with chronic overuse syndromes,
which can limit range of motion and dramatically reduce
quality of life. The shoulder is subject to overuse and

20 traumatic conditions involving a range of musculo-tendinus
insertions 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

25 inflammation, electrobiomimetic stimulus was applied as

follows:
Period 1 Duration 8 minutes
Period 2 Duration 12 minutes
30 Period 3 Duration 10 minutes
Period 1 Interval 35 ms
Period 2 Interval 5 ms
Period 3 Interval 50 ms
Pulse Duration 200us
35 Pl x 100us 1
P2 x 100us 10

P3 x 100us 20



P7 x 100s 160 5 P8 x | oops 200 P9 x |loops 220 PIO x

| 00ps 240 P11 x loops 220 P12 x |100ps 20 10 P13 x

| 00s 40 P14 x 100s 60 P15 x |loops 80 P16 x | oops 100
P17 x 100ps 0 15 P18 x 100ps O P19 x loops 0O P20 x

| oops O The regi ne described above is shown pictorially
in Figure 20 13. EXAWPLE 11 TREATMENT OF VASCULAR

DI SORDERS Vascul ar insufficienty disorders are conmon
in chronic 25 nuscul o-skel etal conditions and can

i mpacdt® Fn1PPkS ability of %Phe condition to resolve
full ys & theusbsence of asosupporting capillary arcade.
Vascyart sphpyl ation invo%yéng i nduced

el ectro-oSteogenesis can be particularly beneficial in
such Bda%ed00#% order to pt®¥ide the healthiest 30
pbysiral agyobms encourage rapbd repair and reductions in
i nfl gyt | el ectrobi ompetic stinmulus was applied as
fol | ows: gg?%d 1 Duratig%ﬂg m nutes 35 Period 2

Dur atBl@n*150Mshut es Peri o3 Duration 10 mi nutes

Peri ed1lx| nbe@isral 14ms - 280 - Period 2 Interval 10 ns
Peri%qzsxlpagﬁgaj 20 ns Byl se Duration 380s

10 P13 x 100ps 40
P14 x 100us 60
P15 x 100us 80
P16 x 100us 100
P17 x 100us 0

15 P18 x 100us 0
P19 x 100us 0
P20 x 100us 0

The regime described above is shown pictorially in Figure
20 13.

EXAMPLE 11 TREATMENT OF VASCULAR DISORDERS

Vascular insufficiency disorders are common in chronic

25 musculo-skeletal 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
30 physiology to encourage rapid repair and reductions in

inflammation, electrobiomimetic stimulus was applied as

follows:

Period 1 Duration 5 minutes
35 Period 2 Duration 15 minutes

Period 3 Duration 10 minutes

Period 1 Interval l4ms



P

X 100s 4 5 P2 x 100s 0O P3 x 100s O P4 x 100s O P5

x loops O P6 x loops O 10 P7 x 100s O P8 x loops O

P9 x 100ps O Plo x loops O P11 x loops 0 15 P12 x
100s 0 P13 x |00ps O P14 x 100s O P15 x loops 0O PIG
x loops O 20 P17 x loops O P18 x |00ps O P19 x | oops
0O P20 x 100ps 0 25 The regi ne descri bed above is shown
pictorially in Figure 14. EXAMPLE 12 TREATMENT OF

VWRI ST I NJURY 30 The wrist is highly nobile joint

subj &&Fir8 Fafraadmati c10 &fents and damagi ng

i nfl pertied. 3 Thecamviadt conp®ndsy presents wth overuse

and
r heuma

%Elisg%\gl[atsilgface da As well as bone and
[

ord sorders. In order to provide the

heal i &st00hysi ol ogy t o* encourage rapid repair and
redugei @nsoopws 35 i nfl ammudi on, el ectrobi om netic
stin¥5u§ g@ﬁﬁgpplied as follows: - 29 - Period 1

Dur ati on

hutes Period 2 Duration 12 m nutes

Peri &4 3 B ion 10 minWles

10

15

20

25

30

35

P5 x 100us 0
P6 x 100us 0
P7 x 100us 0
P8 x 100us 0
P9 x 100us 0
P10 x 100us 0
P11 x 100us 0
P12 x 100us 0
P13 x 100us 0
P14 x 100pus 0
P15 x 100ps 0
P16 x 100us 0
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

14.

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 bong
and rheumatoid disorders. In order to provide the healthiest
physiology to encourage rapid repair and reductions in
inflammation, electrobiomimetic stimulus was applied as

follows:
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Pulse Duration 220us
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The regime described above is shown pictorially in Figure

30 15.
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exercise and associated biocelectrical effects produced by

20 cells and tissue during exercise desired to be mimicked;
and,

applying to said cells and tissue an electrobiomimetic

stimulus comprising the signal pattern, said signal
pattern comprising a plurality of time periods, wherein

25 each time period is associated with a type of physical
exercise and 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

30 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

35 pulses are uniform.
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6. A method according to claim 2 or claim 3, wherein the
or each signal pattern comprises 3 time periods, wherein
each time period comprises blocks of electromagnetic field

20 pulses which are distinct from each other.

7. A method according to any one of claims 2 to 6,
wherein the time periods simulate a gentle walk, explosive
exercise and light jog, wherein the rate or frequency of
delivery of the blocks of electromagnetic f£ield pulses

25 varies.

8. A method according to claim 2, wherein the
electrobiomimetic stimulus comprises 3 time periods,
wherein time period 1 has duration of between 2 minutes
and 9 minutes, time period 2 has duration between 10

30 minutes and 18 minutes and time period 3 has duration

between 6 minutes and 12 minutes.



11. A nmethod according to claim9, wherein the interval
bet ween each el ectromagnetic field pulse block in
period 1 10 will be between 14ns and 200nms, while the
interval in period 2 will be between 5ns and 86ns and
the interval in period 3 betweerd?20ns and 1.00ms. 12.
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treating tissue in situ conpri.sing: 10 (i.)

coll ect i ng rﬁeafaof%c%%rqug o0 Bfy tiRsys: abisik secyring
sai d portion o I'Ssue adracent “an energy transmtting
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canfi@ied to 100 causs.

13, A method according to claim 12 , wherein the magnetic

field intensity is about 3 Gauss.

14, A method according to any one of claims 2 to 13,
wherein the pulse duration is between 200ps and 380us.

20 15, A method according to any one of claims 2 to 14,

comprising a plurality of electromagnetic field pulses.

16. A method according to claim 15, wherein the number of
electromagnetic field pulses in each block is between 1

and 50.

25 17. A method according to claim 15, wherein the number of
electromagnetic field pulses in each block is between 10

and 30.
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(iii) selecting a pattern of specifically configured
time varying EMFP signals according to the type

15 of physical exercise and the associated
biloelectrical effects produced by cells and
tissue during exercise desired to be mimicked;

(iv) transmitting an electrobiomimetic stimulus
comprising the selected time varying EMFP
20 signals from said energy transmitting element;

and

(v) transmitting said electrobiomimetic stimulus to
target cells within said portion of tissue until
growth characteristics of said cells and tissue

25 are altered as compared to cells and tissue not

receliving said stimulus.

22, A system to treat tissue in vivo, the system
comprising: an energy source; an energy transmitting
element for providing an electrobiomimetic stimulus

30 according to a method defined in any one of claims 1 to



response to the individual, wherein the device is

posi t

ioned relative to the individual such that the

device 1induces an electrobiom .neti,c stimulus within
the bodily 20 tissue. 24. A nethod according to claim
23, wherein the individual has d*béne, joint,

soft-

tissue, or connective tissue disorder and the
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tthe1di sor8ergenerator;

(ii) positioning the device adjacent to a bodily

tissue of an individual;

(1ii) selecting a pattern of specifically configured
time varying EMFP signals according to the type of physical
exercise and associated bioelectrical effects produced by
cells and tissue during exercise desired to be mimicked;

and

(iv) operating the device for a duration, at a
frequency, and at a peak effective to elicit a therapeutic
response to the individual, wherein the device is
positioned relative to the individual such that the device
induces an electrobiomimetic stimulus within the bodily

tissue.

24. A method according to claim 23, wherein 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.

25. A method according to claim 24, wherein the
individual has a disorder selected from the group
consisting of adhesive capsulitis, tennis elbow,
osteoarthritis, 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.




