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1 ELECTROMAGNETIC TREATMENT INDUCTION APPARATUS AND

METHOD 5 TECHNICAL FIELD This inyention pertains generally to an

electromagnetic treatment induction apparatus and a method for using same

to achieve modification of cellular and tissue growth, repair, 10 maintenance,

and general behavior by application of encoded electromagnetic information.
EMFQ HEMEENBTY ANISRIBXORERT FAMIESTecNEeARIRATO8 GhNy I IeaHyD

non-invasive coupling of highly specific electromagnetic signal patterns to

any number of body parts. In particular, an embodiment according to the 15

present invention pertains to using an induction means such as a coil to

deliver pulsing electromagsiiericalds ¢ f2LhIF") to enhance living tissue

growth and regair in conjunction with devices such as supports, wraps, beds, .

and wheeichaltsCARA TR cBRURRIBR with BtAEY théraputic and wellneggadnetic
tphysicah20 modafitiesrsuehrasraltrasownTd] negativelardpositive peessuresame  to
aheat cold, massage BACKGROUND ART It%aowwsﬁfétigwwyha&epm,

application of weak non- 25 thermal electromagnetic fields ("EMF") can result
il phyRIGGicall§ Peafftarih vivs Eha it vitrovbiodffetts EMP has beetrcoded
clsed ivapplieations of benedepair anddone hwalings VWaveforarsieomprising i on
rIeo aggguec%'cyt%ompaonejg.t%aa{]d low power are lerlrent!}/ lflls—?_(ljlin orthopedic
clinics. Origins o?usﬁg

boﬁéjrr]epoalr s@ﬁglécbaeg% byoconsﬁ%ﬁﬁb/?hactoawling

oélettridal vpatheval maycorstitstesa nedars through wiiich done dgn any number

oadaptively srespond o EMIS-signals, A lingar physicochemicalappioach to the
employing an electrochemical model of a cell membrane predicted a range

PEFERIF wavETdrnt Patteiid fortihich BiSefiectd might bet3s Bxpeéted. Bivde 85 2
ceell membrare wasra likelysENY- target; it hecanee hecessande find'amange to

egk\évgggfoﬁxpﬂamec%g%g%rzgrowth and repair 1in conjunction with
devices such as supports, wraps, beds, and wheelchairs, and in
conjunction with other therapeutic and wellness ©physical
modalities, such as ultrasound, negative or positive pressure,

heat, cold, massage.

BACKGROUND ART

It is now well established that application of weak non-
thermal electromagnetic fields (“EME") can result in
physiologically meaningful in vivo and in vitro bioceffects.

EMEF has been used in applications of bone repair and bone
healing. Waveforms comprising low frequency components and low
power are currently used in orthopedic clinics. Origins of using
bone repair signals began by considering that an electrical
pathway may constitute a means through which bone can adaptively
respond to EMF signals. A linear physicochemical approach
employing an electrochemical model of a cell membrane predicted
a range of EMF waveform patterns for which bioceffects might be
expected. Since a cell membrane was a likely EMF target, it

became necessary to find a range of waveform parameters for
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which an induced electric field could couple electrochemically at the cellular
surface, such as voltage-dependent kingtics. Extension of this linear model
also involved Lorentz force analysis. 5 A pulsed radio frequency ("PRF")

wsignal deriveddromca 27¢12 Midz cortinuousisine wave irsed fordeepltissueally

ahealing is_knownip the prgr.art ofdiathedy. ARulsed SUCCESSANOT G ot i cs
diathermy signal was originally reported as an electromagnetic field capable
E3t&hcifing a Abn-thétrmhal bidlGgical Béet in 16%fRe trédtmetof infé&tits. force
aRRE/thesapeutic applications have been reported for reduction of
post-traumatic and post-operative pain and edema in soft tissues, wound

healing, burnstreatment and nerve regeneration: Application o EMEdar theom  a
2reso utiD?n of traumatic edema has become glcrfeasin | us%d in recent 3[/lears. ,

15 Resuits t& Gate LSS PRETR ahimal AT Clinical studies stggest tiat 119 *S
kedemaimaylbe measurably reducethfrorrsych electrodraghetivcstimetus. of the
aRPHPR Ao “§!Ldgef{ gﬁlo%gf Wfﬁ%fi@}ryﬁ%&@%@aﬁ@ o accaunt, o gnetic

dielectric properties of tissue structure as opposed to the properties of _
FisotatedeBRS A rédentyéars; thiflical use ofribiitfvasive PRE&Fadigt fect in
tfrequencieseampased usingcpulsed borsts oharzi22MHz sipusaigdal wiaye have

wherein each pulse burst.comprises a width of sixty-five microseconds .
b LRUIS ppnses a Wicti of SIXiy- 9sSgsond t
aving Approximately 1700 sinasoidal 35 tycles par burst, and Various burat <

Praipetiion ratds®his Ninfited- fréguentssecomorehts tvalt icold souple toreatment

a@emvgie@é@%gﬁm%ﬁ in C@Héﬂ@aﬁ’:&% JW@WWE%Q the resolution
electromagnetic fields, comprising rectangular waveforms such as pulsing

8lettrd eS8, B0Palf Silfsoidul WaEBinE stithihs Puls&dTakio’ S+ S -
RErequency fieldstranginghfroArseverah Hientzltoaaniaboih 1540 antabidutAGuggest

MHz range, are clinically beneficial when ysed as an adjyngtive; therapy for .. ;
a variety of musculoskeletal injuries and conditions.
stimulus.
Prior art considerations of EMF dosimetry have not taken

into account dielectric properties of tissue structure as

opposed to the properties of isolated cells.

In recent years, clinical use of non-invasive PRF at radio
frequencies comprised wusing pulsed bursts of a 27.12 MHz
sinusoidal wave, wherein each pulse burst comprises a width of
sixty-five microseconds, having approximately 1,700 sinusoidal
cycles per burst, and wvarious burst repetition rates. This
limited frequency components that could couple to relevant
dielectric pathways in cells and tissue.

Time-varying electromagnetic fields, comprising
rectangular waveforms such as pulsing electromagnetic fields,
and sinusoidal waveforms such as pulsed radio frequency fields
ranging from several Hertz to an about 15 to an about 40 MHz
range, are clinically beneficial when used as an adjunctive
therapy for a variety of musculoskeletal injuries and

conditions.
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3 Beginning in the 1960's, development of modern therapeutic and

prophylactic devices was stimulated by glinical problems associated with
non-union and delayed union bone fractures. Early work showed that an
electrical pathway can teca iriei’ss5 threughaphiehtbone adaptivelytherapeutic

afREPONAS 10, mechanicalinpul. s Egrly therapeutic deyices used implanted.ang o
semi-invasive electrodes delivering direct current ("DC") to a fracture site.

2RBASIhYASTe tEthiholdgies Were subsequérity: dedeldpedtisiny efectticaFahd s -

eeleciromagreticifiealds. These medalitieswere 40 osiginalbycreated te:pravideans

«fo:invagive. nostouch” means, of. jnducing an glectiicalmechanical, 4,
waveform at a celllﬁssue evel, Clinical apph(?a?lons of these tec%nofogles n )

Egrthgpaédies drietled todpproeed applicatiompby régdlaterydbodiesi-invasive
Worldwide for{reatmentof fractdres such.as pon-ustiens 1g and fresh yre site.
fractures, as well as spine fusion. Presently several EMF devices constitute

N dtahdiatd armaRieitariah 6F ortiGp&edit "OfTEaPratlice forfréaffient o5 109
edificult tonheakbfracturesc tihensyeceessrateifor dhese Uevices hasdeenivery were

ohigh; The, database for this indication is Jarge.enough to enable its 20 ..o ¢
Irecommended use as a safe, non-surg!cal, non-invasive alternative to a flrst
1peiie graft. Additrrtelinical irdicatibhsFor theseteehholddies havetdert 1ssue

1eeported incdoubles blindstudiesFor Higatmegt of avaseular negkesisiogies  in
tendinitis,  osteoarthritis, wound repair, bloeog circulation arg)cg1 Qai% from 25

“4rhfitis 38 Wall a¥ Sther MscutoskeRtal Tfiried Celfiiar Stiidie§ have 7 12 oY
baddressedefféctsiof Weak love dreguencyfelgéotrarmagneticsfields aa botm-unions

aSignal rapsquyction, pathways and growth.factor synthesis. Ibcanhp shown e, o1

that EMF stimulates secretion of growth factors after a short, trigger 30 like
Eiffiration. tervligand bindihg proGessed ara Ceft THEMBRAAE 1afe génétaliyporasdic
ccansidered-an dtitiakE M targei-patbmwayo strdctare.cthe cliricalgglevangetores.

THrSatml?é‘é% fr example of, bopg repair, I Hpreguation such as modulation, of

dgéggase for this indication 1s large enough to enable its
recommended use as a safe, non-surgical, non—-invasive
alternative to a first bone graft. Additional <clinical
indications for these technologies have been reported in double
blind studies for treatment of avascular necrosis, tendinitis,
osteocarthritis, wound repair, blood circulation and pain from
arthritis as well as other musculoskeletal injuries.

Cellular studies have addressed effects of weak low
frequency electromagnetic fields on both signal transduction
pathways and growth factor synthesis. It can be shown that EMF
stimulates secretion of growth factors after a short, trigger-
like duration. Ion/ligand binding processes at a cell membrane
are generally considered an initial EMF target pathway
structure. The clinical relevance to treatments for example of
bone repair, is upregulation such as modulation, of growth
factor production as part of normal molecular regulation of bone
repair. Cellular level studies have shown effects on calcium

ion transport, cell proliferation, Insulin Growth Factor (“IGF-
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factor production as part of normal molecular regulation of bone 35 repair.

Cellular level studies have shown effectg on calcium ion transport, cell

proliferation, Insulin Growth Factor ("IGF 4 1I") release, and IGF-II receptor
IéXpressior as osteeblasts GIEffectsorrsutin Geowtle Factor-1 (1GFeEyamdlasts.

eiGEL havg, alsg been demonsirated in rat fractyrg gallys. Stimyfation:ofr 1 14ve
transforming growth factor beta ("TGF-a") messenger RNA ("mRNA") 5 with
SPEMPfifE bORBIRAGERSIT hotfel P4 rat T héén SRAWHS Studieshatetdiss ©F

cdgmonstrated upreguiation of JGHka-mMRNAGY_PEMEda human rna  (“mrNa”)
osteoblast-like cell line designated MG-63, wherein there were increases in

"+EF-@t Colldgert aRd"Gsté8EHCn SYntAESIS LPEMFStinftitatéd ain fiicreas& o -

s EGE41 in 30 bathsBypedrophic.and-atrophic gells fropy hwpanraenginigina by
tissue. Further studies demonstrated an increase in both TGF-(3] mRNA and

PhtSteinih odtE86Ast CaltGEREbRing ffom 4 tirect Bifect SFEMEDTE 1603
wealeiim/calmadidin-depesdent pathways Carthagecatl gudies baveshown  and
similar increases in TGF-(31 15 mRNA and protein synthesis from EMF, _
cqafivrstiating e tHetapedtic applicafibny éiﬁf‘?eﬁﬁr.W&fss%tuﬂﬁbgGF‘Bl L
peencludedhat typsegulationof grewdh factor peaductiontpay be.a£ommen-union

denominator in the tissue level mechanisms underlying electromagnetic

tdiimdfation” WhER uSing FeciftCiimivitara BMP B0 tah ad Hhrotigh th TGE-B1
mealmodudingdependent pathwaydi has beent: previouslyuepored thatspecificcect

PEME and PREF_signals, as well as weak static magnetic fields, modulate
B bindirs o Gkt in' pelFired Shos S AdGRGay L Pathway.
Capregulationasfl MRNAdoeBMP2vandsBMP4 withn PEMF imosteodiast caltures -1

2R 22.upregulatign of TGE-@ In bong angd-cartilgoe with REMF baye been. . ;

demonstrated. However, prior art in this field does not use an induction
agpparstis that isdightweifht, peRable;, diSpesabié, impraitable, @ferlude  that
ugerligured:with, iptegrated,into, enattached304aat ieast ong,of garmentscommon

fashion accessorijes, foo%ware
denominator in the

"tissue level  mechanisms underlying
electromagnetic stimulation. When using specific inhibitors, EMF
can act through a calmodulin-dependent pathway. It has been
previously reported that specific PEMF and PRF signals, as well
as weak static magnetic fields, modulate Ca%'binding to CaM in a

cell-free enzyme preparation. Additionally, upregulation of

mRNA for BMP2 and BMP4 with PEMF 1in osteoblast cultures and

upregulation of TGF-f1 in bone and cartilage with PEMF have been
demonstrated.

However, prior art in this field does not use an induction
apparatus that is lightweight, portable, disposable,
implantable, and configured with, integrated into, or attached
to at least one of garments, fashion accessories, footware,
bandages, anatomical supports, an anatomical wraps, apparel,
cushions, mattresses, pads, wheelchairs, therapeutic beds,
therapeutic chairs, therapeutic and health maintenance devices

such as vacuum assisted wound closure devices, mechanical and
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bandages, anatomical supports, an anatomical wraps, apparel, cushions,

mattresses, pads, wheelchairs, therapeytic beds, therapeutic chairs,

therapeutic and health maintenance devices such as vacuum assisted
fwoundcclesurel devicés amethanicad andrS demctionakelectricat stinwruldton ces,

uSevices.and exercise deviges,, ultrasound, heat, cold; massage, and

exercise. Therefore, a need exists for an electromagnetic treatment induction

appardtiS P4 nethod F6FusiFg Samelthiat & 5SitREvERJF Ip6ritable freatment
iaplapiabkle, apd canthe dispesable. Avlinther need-existsifof ansame  that  is

electromagnetic treatment induction ratus and method that can be used
LTS Chaly Wi Tt SO Ly et SpCaIy coRfpufds oo ore- 2
feleichomagmedic awavéeforms o be induetivelyressied withnslahticariman dwet ion

ap8dwman tissue, organsqcellssandmolegules for thefapeutic sireatment.y  with
DISCLOSURE OF INVENTION An electromagnetic treatment induction

MABparatas and & 15 Hidthdd torlsing 'safie tor thetdpéiticite SmMERtSIIRANG =1 ©

whssifes-and cells by indudtively couplingooptimallywcorifigurednwaveforms 19 and

n@liglthe; \dng dissugs.and cells Jnteraction with their electromagnefie ;peue i c
environment. According to an embodiment of the present invention, by 2

tireating atselectable body region with a flux path comprising a succession of
EMF pulses having a minimum width characteristic of at least about 0.01

microseconds in Lgé(i g&a&egvelg p]%\fi&g between about 1 and about

100,000 pulses pﬁbmiim—wkn%—a—%age—amplitude envelope of said

!ouIsePburstiEEZSMﬂ@dtuwatraadomﬂynwaiyingcparamaephrrwhich and a
m@éﬂ%@aﬁ%uﬁsm{%”&%mea@BEtUQﬁe@%%%@d‘%Eé@%ﬂ%&b%‘éhﬁ@%@‘Um

amplitude thereof by a factor of one ten-thousandth. The pulse burst ~
epatitiontrate cahvary¥rom &bgut (567 t6abott 19,000 2 1Ay configured
winatliemasically defisablenparameter cansalsedre employed s30 tadefine @ivn

W2Tplityde enyelope, of sAdAUIse DUy nment .

According to an embodiment of the present invention, by
treating a selectable body region with a flux path comprising a
succession of EMF pulses having a minimum width characteristic
of at least about 0.01 microseconds in a pulse burst envelope
having between about 1 and about 100,000 pulses per burst, in
which a voltage amplitude envelope of said pulse burst is
defined by a randomly varying parameter in which instantaneous
minimum amplitude thereof 1is not smaller than the maximum
amplitude thereof by a factor of one ten-thousandth. The pulse
burst repetition rate can vary from about 0.01 to about 10,000
Hz. A mathematically definable parameter can also be employed

to define an amplitude envelope of said pulse bursts.

By increasing a range of frequency components transmitted
to relevant cellular pathways, access to a large range of
biophysical phenomena applicable to known healing mechanisms,
including enhanced enzyme activity and growth factor and

cytokine release, is advantageously achieved.
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By increasing a range of frequency components transmitted to relevant

cellular pathways, access to a large range of biophysical phenomena

applicable to known healing mechanisms, including enhanced enzyme
activicand growth factemanenB5dcytekine réleases isradvamtageoushntion, by

Behieyed- 6 Aceerding E(}aB%Poﬂi%%”tﬁetl%&pﬁsﬁ%@i’@?“%Bv@io e, to a

applying a random, or other high spectral density envelope, t0 a pulse burst
PERGEIopEOFThon6.'3FbRB6lar téctaRglifir oroSinusSsidat pifsesr A Adlee  ©F
speak elegtric fields-betwearm1Q-6dmandddvolts) pereentimeterdyY/a8a),ween 10°°

more efficient and greater . effect can be achieved on biolagical healin
e T LT SR e b s FredeBe e aroater
eplamts. A palse barst envdlopesst higher spécttaldersity chnaadvantageousiyses

28pd efficiently couplero physiologically- 40 releyvapt dieleatric pRINWaYS, SUCH ang
as, cellular membrane receptors, ion binding to cellular enzymes, and

PdéRéral tfanSthetfibraie Potertish thBRges thereBy modbfftine angiyetésis <3

adnd meoyasculayizationd By advantageougsly applying a high speetralidensjty-ally

¥9Iage (15 envelope as a modujating.or pulsesburst defining parameter, . ., 5

power requirements for such modulated pulse bursts can be significantly
rRVRETtPRA- thaticfan dimddlfated puls€SThIsL3T duetrifitte effiGest general

tmatehingrafdhe fregreney components to: the selevantealiarmolecylaigenesis
g&ocess. Accordinci;I%/, Ehe dual 20 advantages of enhanced transmitting

2040sitastiy 5 Felebant didiBetric pathways and of decreasing power

requiEsmentsareaachieved. Agwefemed embodimemntaceordinggodhey voltage

cRIesentdnvention uflizes a P iq#er §£9”%|1$9§¥Qi}§§1@3ﬁ04é%‘3‘9(%§'\‘BQrameter,

approach to 25 configure bioeffective waveforms and incorporates

PRYIfTatUTASH e QIR Tand figRtweigRbfleBIE &GS ThiB AEtRANtRyESsly can  be
saliows ecdevice thatwiilizes aPawerSNR appreacthyduiniatsized 1GiECUitihis is

dggd lé%htvn\{gir%ht g%)%ig)!:%g%itlzs’ rtn%’pghclonn%plce)tglythe frequency components to
the relevant cellular/molecular process. Accordingly, the dual
advantages of enhanced transmitting dosimetry to relevant
dielectric pathways and of decreasing power requirements are
achieved.

A preferred embodiment according to the present invention
utilizes a Power Signal to Noise Ratio (“Power SNR”) approach to
configure bioceffective waveforms and incorporates miniaturized
circuitry and lightweight flexible coils. This advantageously
allows a device that utilizes a Power SNR approach, miniaturized
circuitry, and lightweight flexible coils, to be completely
portable and if desired to be constructed as disposable and if
further desired to be constructed as implantable.

Specifically, broad spectral density bursts of
electromagnetic waveforms, configured to achieve maximum signal
power within a bandpass of a biological target, are selectively
applied to target pathway structures such as 1living organs,
tissues, cells and molecules. Waveforms are selected using a

unique amplitude/power comparison with that of thermal noise in
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portable and if desired to be constructed as disposable and if 30 further

desired to be constructed as implantable. Specifically, broad spectral density

bursts of electromagnetic waveforms, configured to achieve maximum signal
apowepwithired lbandpass of aubielogical target carecseleetively saysplied tet least

ofraetpathway structuressychy as fiving qrgaps, 35 Lisgues, cells apdye snapes,

molecules. Waveforms are selected using a unique amplitude/power
hegmpaFisBHSHRY tHR DT tRErmal roisetP? & fargBe pathival sthdcthife. aout 100
MBignats corppeise buistssefcatdeastopoe of sinuseidahrectangar, chactichave a

and random wave.shapes, pave f{% %en(% content m%{angteoof agggtug.m 1000

bﬁgstg about f&d tI\JZI?-Pz at about 1 to about 88}500 bursts per second, and

bhavé 35 buestrepefition rate frora labown10t tolabortt1000 burstsfsecondthway

sPeaksignal amplitude ata target pathway, sirugture such-as tissye, liegipa,
range of about 1 RV/cm to about 100 mV/cm. Each signal burst envelope

akraytbeld PandBntiunciidpiprovidingla means tecaccomptodary difisrerst 10andom

ralestromagneticsharagteristics of healing tissue. A prefernedsembodimenterent
according to the present invention comprises about 0.1 tg about 100

© MifiSECoRE Pulse bursfcamprising absut L to“&Bout 200 micrasecondPr e ferxed
esymietacal or asymmetricalbputses repeatimg at abeut Ocihto about 1980s about

okilohertz withip the pugst, 15 The burspenvelope s a madified 1/f funcionand
is applied at random repetition rates between about 0.1 and about 1000 Hz.
2P repéfitionrates EaAAISo be ViSBE Betiieen abbut G 1FZF Ak abbut Pulses

4068 Hz Anindusedelectric fieldfsenmcahaut 0:003maYicm woraheut Q9 burst.
V/%m istgenera ed. Anpther emho im%nt @cfcogding to 20 the present
T rs 1 un

invention co?nn[yrlese%paen abodt 0.01 millisecond to an about ?L%dmﬁllsse%%%%jied at
rhorstof highsfréduency siigsoidet Weaes, sbehtas @7112aMMz afepeatingaf Hz.

rabaut 1 1o about J00,bursts per, seeondy,An induced electric fisld.from abeyt . nq
0.001 mV/cm to about 100 mV/cm is generated. Resulting waveforms can be

55 iVt Vi indUctiB I CAbcVE Gotipling L@ *rom @bout 0001 m/cm

to about 100 mV/cm is generated. Another embodiment according to
the present invention comprises an about 0.01 millisecond to an
about 10 millisecond burst of high frequency sinusoidal waves,
such as 27.12 MHz, repeating at about 1 to about 100 bursts per
second. An induced electric field from about 0.001 mV/cm to
about 100 mV/cm is generated. Resulting waveforms can be

delivered via inductive or capacitive coupling.

It is another object of the present invention to provide an
electromagnetic method of treatment of living cells and tissues
comprising a broad-band, high spectral density electromagnetic

field.

It is a further object of the present invention to provide
an electromagnetic method of treatment of 1living cells and
tissues comprising amplitude modulation of a pulse Dburst
envelope of an electromagnetic signal that will induce coupling
with a maximum number of relevant EMF-sensitive pathways in

cells or tissues.
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It is another object of the present invention to provide an electromagnetic
method of treatment of living cells and tigsues comprising a broad-band, high
spectral density electromagnetic field. 30 It is a further object of the present
invention tesprevidebdr etectromagnetic-methad oftveatment of divingellgure a

pARd tisgues comprsing amplitugle modulation.of.a pulse usteAveIAPg Of i< i ng

an electromagnetic signal that will induce coupling with a maximum number
SoPrSévart EME-ensitive athwalfs in 33°cel’ier tis3ues s 1181 &n Bbjet6f or™
othei present invertien.titacenfighise aREWeE spaciruncofa yvavefaimAlytion then
-Mathematigal simulation, by using, signal to noise rati (SNRY) analysisto, oy,cn

coﬁﬂlgur% a waveform %pﬁlmlze 6 modulate ar?gioggnas and = °
apeoVidscualarization itheh 5-coupling the cohfiguredewvavefermdising @ waveform

cgereting-deyvica syche ag Wira dightweaight wike cils that:arg powered-by a.y .
waveform configuration device such as miniaturized electronic circuitry. It is

an object of the presgpt inventigp toprovids:. lightweight flexible coils that . oy 5 ge

can be placed in at least one 10 of garments, fashion accessories, footware,
1p4ha4Ges dnatomidal supportsSan ahatonidal Wraps! apparet cushiohsast one
ohaltiesses, spads,snheelchairs stherapeytic bedsstherapeutiz6hairS,anatomical
-{herapeutic and neallp maintenance devices suchas vacuum assisted - o

Wound clbsure dévices, mechanical and fahctional 15 electrical Stimulation ’
rdevices a¢ekerese devicédandrdressings s deliver the bpamum dosecbfirs,

tRaR-lpvasive pulsed electiomagpgtic treaiment configuted as shawnaboug, cuum
for enhanced repair and growth of living tissue in animals, humans and

2BRTS. 20 1t T HABtheF bBJALtOf thE PreSeit inVEHHEH (o Brovide™ hulfigtect fonal
eCeits; detiveringsa WwaMeformrconfigureddsy SNRMPowercanalysis ofatarget and

dggg}g\:{%go @greggﬁﬁg% Ogggatmp?t{‘]{m%%ve@oqsee‘ of non-invasive pulsed
electromagnetic treatment configured as shown above, for
enhanced repair and growth of living tissue in animals, humans

and plants.

It is another object of the present invention to provide
multiple coils, delivering a waveform configured by SNR/Power
analysis of a target pathway, to increase area of treatment

coverage.

It is another object of the present invention to provide
multiple coils that are simultaneously driven or that are
sequentially driven such as multiplexed, with the same or

different optimally configured waveforms as shown above.

It is a further object of the present invention to provide
flexible, lightweight coils that focus the EMF signal to the
affected tissue Dby incorporating the <coils, delivering a
waveform configured by SNR/Power analysis of a target pathway,

into ergonomic support garments.
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It is another object of the present invention to provide 25 multiple coils that

are simultaneously driven or that are seguentially driven such as

multiplexed, with the same or different optimally configured waveforms as
showntaboge. yteis adurther ©bject obtircpresént hentior t@ provider dleiilsle, to

ukgﬁ%g%%%&@f‘%o%@&dﬂﬂf %QQQ{@ %1%9 %%Q.I?d J{i§§ug>gyrcise and

incorporating the coils, delivering a waveform configured by SNR/Power
SBAalySis GHA'ErgEt pathnay, iMtbsrgBhtmicSdpport §armaRtsi 9 Itds yerg form
chutthienohjaectof thempresestinyentios i@ utifize condyetive-thveadstp creater i oned
idail wear, %nd te(%(ezr?'lcrzlisg:1 Ig%do Hﬂ)gﬂg arments having integrated coils,

de vering a Waveform con |gurec1a y fFFo'wer analysis of a target

pathway, positioned 5 in proximity to an anatgomical target. It is yet a further

objec;[[tc% tgé pF’eestentainvfeur%i%}ﬁet% lftlﬁi%eeﬁltght(avgeig%}ﬁleﬁﬁﬁesg& g orvention to
utonductivel thyead<o gdeliverltbeiENK- signal to affectecbtisBuerbye thread to

aincogporating sph cqilsan conductive thieads;as an infegra] PALALYRARNS such

types 10 of bandages, such as, compression, elastic, cold compress and hot
Ceompreds SR8 dETivelifg d vaveforf? caffigiredBy: SNRPo ARakRITof g Pes
otargeipatbway. IsiscanaiBer abjegtrefdhepresesntdaventjondolemploypress and

several coils, deliverin §Waveform confi ur§d bnY SNR%P.ower an ' ]_Qf

T o e R e R e

aprdsent invehtin-oresistrictha @oil, delivering a waveform configured by
SNR/Power analysis of a target pathway, using conductive thread. It is

another objectaofdhkeqresent emvention toreonstreise 20 ai ook rdeliveririgpa employ
swavetorm copfigured by; SNR/Rower apalysis, of a target pathway, (singding. e »

flexible conductive wire. It is another object of the present invention to supply
aftel $ahte OF différeht Waveddrié Configuret b SNRIPGwWEr ARaR/ts 6f % -

target pathway, simultaneously or sequentially to single or
It is another object of the present invention to construct

a coil, delivering a waveform configured by SNR/Power analysis

of a target pathway, using conductive thread.

It is another object of the present invention to construct
a coil, delivering a waveform configured by SNR/Power analysis

of a target pathway, using fine flexible conductive wire.

It is another object of the present invention to supply the
same or different waveforms configured by SNR/Power analysis of
a target pathway, simultaneously or sequentially to single or

multiple coils.

It is yet a further object of the present invention to
incorporate at least one coil in a surgical wound dressing to
apply an enhanced EMF signal non-invasively and non-surgically,
the surgical wound dressing to be used in combination with

standard wound treatment.

It is another object of the present invention to construct

the coils delivering a waveform configured by SNR/Power analysis
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25 multiple coils. It is yet a further object of the present invention to

incorporate at least one coil in a surgical,wound dressing to apply an

enhanced EMF signal non-invasively and non-surgically, the surgical wound
odressingaodee usedtinvcombination wathy 3(:standare wourd dreataienthitest  to

aaqther object of the, preseptinuention [q.cqnstryct the coils delivefngd  means

waveform configured by SNR/Power analysis 10 of a target pathway, for
s848y aftdchiferitdhd defachinéfitt’ dressifAgs 2garmenti=and SupportsPporary
ausingrar attagbment means such as Velcro, an adhesive and any other such
temporary attachment means. 5 It is another object of the present invention

to promide; goils delivaring:sywaveform ceafiguredhy SNR/Bawesanalysisafvide
a,tﬁrsgeé gf\thwa , that are intef%rated witP ,therapeugic bSeNdRs},Ptherapeuticl , c
“Bhiirs, Ant Wheelthaits. E IS another Gbject f the presanitihventior 1o 9 ©

aprovidec 10 peithdeliveringa waveforimcenfigired by SNR/Powerravdlysis okds,

-adarget pathway . that are integrated with various therapy surfaces, such as
pressure relieving, inflatable, fluid, visco- elastic and air fluidized bed and

other support sydages. Itjs anqtherobject ofthe present invention 1q proyids, ; 4.
15 colls delivering a waveform configured by SNR/Power analysis of a target

cpathivaithil afé rtegrated Wit thefapduitic'sest BusHbR<BReRasanalysis of
ainflatable: fluidized feam wushions:dt isi anethes objectaftthe preseits  therapy

mvgntlon to ro¥1|de coils dellverlng waveform confﬁ%l;red bé/ Sl%lﬁéli’ wer

SEhANSIEof 20 A tarGet Patinay’” that ars integtated with af léxst onaof” 50~

ethrerapeuticinatiress lovetlaysdsheetsa bfarkats rpitiorise pillow casess and
therapeutic devices that can apply steady or intermittent pressure such as air
clearanceivests dtisecanothereohjectOf the presentinventior ta provide 2b:rforide

cg¥ﬁ@C%5T¥b8E§J@X§E$Ey%§Q¥Jh%%%¥%%ﬁf%gﬁ%§’SNR/Power analysis of
a target pathway that are integrated with therapeutic seat

cushions such as inflatable, fluidized, foam cushions.

It is another object of the present invention to provide
coils delivering a waveform configured by SNR/Power analysis of
a target pathway, that are integrated with at least one of
therapeutic mattress overlays, sheets, blankets, pillows, pillow
cases, and therapeutic devices that can apply steady or

intermittent pressure such as air clearance vests.

It is another object of the present invention to provide
for the inclusion of a flux path to any therapeutic surface,
structure, or device to enhance the effectiveness of such
therapeutic surfaces, structures or devices by delivering a

waveform configured by SNR/Power analysis of a target pathway.

It is another object of the ©present invention to
incorporate coils delivering a waveform configured by SNR/Power

analysis of a target pathway, in footware such as shoes.
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structure, or device to enhance the effectiveness of such therapeutic

surfaces, structures or devices by delivgfing a waveform configured by

SNR/Power analysis of a target pathway. It is another object of the present

invention e 30indorporaite €oils déliveringra waveformmeenfigaredtlyy integrate
aeNR/Boweg analysis of & target pathway,, infootware, syGh, as SNogs. ThrlfiS yer

another object of the present invention to integrate at least one coil delivering
agaverdrmtonfryured HLENRIPOWETY analy/sislof & tafdetpatAayS with’a face,
stherapeutic sufaceae strustureor deviee t@ enbasce #ie effectiveress obsuchsuch
tg ethgrgé)uecutig ssuur]ffa#cedestruscit_%ruecgru crlgvigg. gheiacbeove and yet other objects

and dc van%ages of the ‘present’invention will become apparent from the

hereinafter set forth Brief Description of the Drawings, Detailed Description

of 10rthe Invention, and Claims appended-herawith .BRIEEDESGRIRTION e

OF THE DRAWINGS Preferred embodiments of the present invention will be
PHESEBed BERW P hobe dbtdl® Withreféfetice b the 48 ddtonipaiying tter set
fdraviings:iEigupe dcisiap flowndiagram of aranethod forousiag asd Description of
cBlectromagnefic treatment inductive apparatis aceqrging to an embodiment

of the present invention; Figure 21s a view of control circuitry according to a

20 preferred embodiment of the present invention; Figure 3 is a block

diagram of miiaturinestaireutrgNnaceoraisy trawirréyred embodiment of the

present ir%ventioorlw; Figure 4 depicts_an electromagnetic treatment in%ctliove

apparatis Ttegraed nto AHip Sthigh, A TowerbacK SUpPor s Yarmen
daecurdig! tdoa jprefémedensbodintent of the presértr émmention; Higure 5
aggg%%g glectsomagnetic treatment inductive apparatus integrated into a

ead and face supporttgarmen.t according to a preferred embodiment of the
;xeséﬁﬁﬁ%@nﬂoﬁf a flow diagram of a method for using an

electromagnetic treatment inductive apparatus according to

an embodiment of the present invention;

Figure 2 1is a view of control circuitry according to a
preferred embodiment of the present invention;

Figure 3 1s a block diagram of miniaturized circuitry
according to a preferred embodiment of the present invention;

Figure 4 depicts an electromagnetic treatment inductive
apparatus integrated into a hip, thigh, and lower back support
garment according to a preferred embodiment of the present
invention;

Figure 5 depicts an electromagnetic treatment inductive
apparatus integrated 1into a head and face support garment
according to a preferred embodiment of the present invention;

Figure 6 depicts an electromagnetic treatment inductive
apparatus integrated into a surgical dressing on a human forearm
according to a preferred embodiment of the present invention;

Figure 7 depicts an electromagnetic treatment inductive
apparatus integrated into a mattress pad according to a preferred

embodiment of the present invention;



10

15

20

25

30

30 Figure 6 depicts an electromagnetic treatment inductive apparatus

integrated into a surgical dressing on a puman forearm according to a

preferred embodiment of the present invention; Figure 7 depicts an

electiongagreti€Areatarenttindugtivee dpparatusdntegrated intotaendttressipad i ve
S cording to a preferred ;35 gmbodiment of the present inyentign; 12 Biaure, o4

depicts an electromagnetic treatment inductive apparatus integrated into a

CBHEK ABEBIdiRG thhiE prefefidd eMBGMERt of the present invention; Figure

83 depictsan etectramagnetic teatmeat inductivies Siapparatusnbtegrateduct ive
a[pio.2.shoe aceording fo 2 preferred. embodiment of the present inyentione . o

E]Pgure g aeplcts an elec romagneticatreatment inductive gpparatus intggra%ea
eirivo dithrrapetic hedeaecording to an preferred embodiment of the present

invention;, and X0 Fighre-1Q depictsan electromagnetic treatment ARductive; ot i ve

apparatus integrated Into a chest garment according to a preferred
aBRbGtittent of thEHESENt iventioh. 15TMOBES FOR BARRYING O t° @
pT Hife INVENHIQN induced fimewapyingecurrentssfratoREMEOr PRF devices

flow in g farget pathyiay structure suh as a molecuile, cell. disshe, and et i ve

organ, and it is these currents that are a stimulus to which 20 cells and
apgsFeEs ean reheeirra physidlegireatlyafieafiigian maffer ine elctticarr eferred
cRrRartiesof rtarget pathway strugture; @ffect levels and distributions of

induced current. Molecules, cells, tissue, and organs are all in an induced

current pathway such as cells in a gap junction contact. lon or ligand 25

interactions at binding sites on macromolecules that may reside on a

membrane surface are voltage dependent processes, that is
pond to an induced electromagnetic field ("E")

: ° iR dium. The

Induced current arHREs

presence of cells in a current
Induced time-varying currents from PEMF or PRF devices flow

in a target pathway structure such as a molecule, cell, tissue,
and organ, and it is these currents that are a stimulus to which
cells and tissues can react 1in a physiologically meaningful
manner. The electrical properties of a target pathway structure
affect levels and distributions of induced current. Molecules,
cells, tissue, and organs are all in an induced current pathway
such as «cells in a gap Jjunction contact. Ion or ligand
interactions at binding sites on macromolecules that may reside
on a membrane surface are voltage dependent processes, that is
electrochemical, that can respond to an induced electromagnetic
field (“E”). 1Induced current arrives at these sites via a
surrounding ionic medium. The presence of cells in a current
pathway causes an induced current (“J”) to decay more rapidly
with time (“J(t)”). This is due to an added electrical impedance
of cells from membrane capacitance and time constants of binding
and other voltage sensitive membrane processes such as membrane

transport.
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30 pathway causes an induced current ("J") to decay more rapidly with time
("J(1)"). This is due to an added electricalimpedance of cells from membrane
capacitance and time constants of binding and other voltage sensitive
memBranevplooesseas suchr asahembranel transperts13r Gguivalent electrigali ous

mElfeyiL models representing yadpps embrane and. charged Interiace, qerived.

configurations have been derived. For example, in Calcium ("Caz+") binding,
Fie cHafeik condéntrdtidthéfBount €az+ bt abifdingSite dutfto iRBaesd
cErlr B18be tesciiiediua drequéencydamain hyian impedantee expressi@iiced E
mEUCh %2: 1 Je%cc)gj%gé'o Wrr‘liChg]astIJrr]g fOI’erIq ofa %leries n an  impedance

rgsistance-capacffance electrical equn?éﬁen%ircuf%ere 8%5 angular P
efregaendydefined ass2itf, where f is frequency, i = -1>, Zb (C)) is the binding

impedance, and Rio" and Cion are equivalent binding resistance and

capacitance of an ion binding pathway. The value of the 15 equivalent

binding time constant, [ion= RiQp@iggrﬁgI rgla.téd_to a ion binding rate

constant, kb, via [ion= RionCion= 1/kb. Thus@fe. characteristic time constant

of this pathway is determined by ion binding kinetics. Induced E from a

PEMF or PRF signal can cause current to 20 flow into an ion binding
whatHwairand affetPiiie ARimbef of Coz+ f6riSbouAE petRAfitthmecAnclectrical

cglechical equivalent of thigis.a change.ipyoltage-across the equivalent s e,
binding capacitance Cion. which is a direct measure of the change in

walkectrichl dhar§eestered by Gior. Eléctrical chargesis directly pidportionaktdrace,

a2 surface copcentration of, Caz+ jops: in-the hinding site, that js. starageaf  anq
charge is equivalent to storage of ions or other charged zpecies on cell

cetacés and jufdtioris! Eléctical iripedancBthédsdrements, a¥welfas °F  the

cditeetkinetic analyses ot ihindibgrate.aenstaniss provide values fertinteed to a
i%%m%§ggﬁng rate constant, Kkp, via Tion= RionCion= 1/kp. Thus, the
characteristic time constant of this pathway is determined by
ion binding kinetics.

Induced E from a PEMF or PRF signal can cause current to
flow into an ion binding pathway and affect the number of Ca?’
ions bound per unit time. An electrical equivalent of this is a
change in voltage across the equivalent binding capacitance Cigpn,
which is a direct measure of the change in electrical charge
stored by Cion. Electrical charge is directly proportional to a
surface concentration of Ca®" ions in the binding site, that is
storage of charge 1is equivalent to storage of ions or other
charged species on cell surfaces and Jjunctions. FElectrical
impedance measurements, as well as direct kinetic analyses of
binding rate constants, ©provide values for time constants
necessary for configuration of a PMEF waveform to match a
bandpass of target pathway structures. This allows for a
required range of frequencies for any given induced E waveform
for optimal coupling to target impedance, such as bandpass.

Ion binding to regulatory molecules 1is a frequent EMF

target, for example Ca’" binding to calmodulin (“CaM”). Use of
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30 necessary for configuration of a PMF waveform to match a bandpass of
target pathway structures. This allows foy a required range of frequencies for
any given induced E waveform for optimal coupling to target impedance,
tsuch as:bandpasss lohdsirdingtonegatatehyr moléculeis afreguent EMEr35 for
target Jonexample Caz+ binding 1o, ¢almadulin, GCaM?), Use-0f 14 1S ractors

pathway is based upon acceleration of wound repair, for example bone
T felit that iivolEsmotlulafieA o growtht fattors réféased inVariousSstages® 2s
potrepait. Grovth-fagtorg suehias platelet delivedqgrowth factpr (IPRGE"), growth
fibroblast h 5 factor ("FGF"), and epidermal growth factor, "EGF™ are all
oo St o afropiate S8 5 Rl AnGlogEes ang 1)) B a1
ingevascllarization aeraglsprintegral 36 agsundrepair Ahdcan e modulated and
nBY PME.AH.Of 1hese factors areGa/GaMdependen JJillizing 8.Ga/CaM can e

athway a waveform can be configured for 10 which induced power is

p
mgficirity abovebackgrounl thfital Tisise powiers Urider Borfegiendent -
physiotogicaliconditians/ this waveferm ean havecaphysiologicalynsigyificant for
wpioeffedt; Appligatian,of a Power 5N madelito CaicaM requiies Jewiedds, .,
of electrical equivalents of Caz+ binding kinetics at 15 CaM. Within first order
NBihgiing KIRERES, cHANYR'S in eOREEATratid BFbBLAE CaZ+ atCANE birtisg ~ this
wSites ever time mayde ghayacterizeddnia frequency demainfyan equivalent
bindinA tilme ctonstant, gon: Ri%nCionr V\él’lll%re Rion %nd Cion are e uivalent |
binding FesiSfnce and’ capacitancs™of the ion Bivdifg pathway20Tion SIS
krelatetttoea ioh bindingmate torstant s vig iior= RiohCiondibkbkinetics at
cBublished valyes forkh.can thepde emplgyed dn a cellaraymodellon o5 iy

evaluate SNR by comparing voltage induced by a PRF signal to therma
RactEatioRs i Votage At 2 Car biRdidg? itB EMpIByiigtmimerical vafiesTey ©e
chMFE tespanse; sueh as 25 ¥maxs6,5xd0ma sac-1y[Cad+] s2:5ubl &D=3 nding
[Ca2+CaM] =KD ( [Cal#] +.[CaM)]), vields kb=665 sec-1 (lion = 1. 5 msec
ST \8/%1 u%]Cfor ion c:# Jﬁécéfﬂblo%/}el iR a#é?ec%ﬁé%l %ﬁﬁivglreent equlva)lent
binding resistance and capacitance of the ion binding pathway.

Tion 18 related to a ion binding rate constant, Kk, vVvia Tion=
RionCion= 1/kp. Published values for k, can then be employed in a
cell array model to evaluate SNR by comparing voltage induced by

a PRF signal to thermal fluctuations in voltage at a CaM binding

site. Employing numerical wvalues for PMF response, such as
Vinax=6.5x107" sec™, [Ca?*]=2.5uM, Kp=30uM,
[Ca’’CaM]=Kp([Ca®*]1+[CaM]), vyields kp=665 sec® (Tion = 1.5 msec).

Such a value for Ti,n can be employed in an electrical equivalent
circuit for dion Dbinding while power SNR analysis can be
performed for any waveform structure.

According to an embodiment of the present invention a
mathematical model can be configured to assimilate that thermal
noise is present in all voltage dependent processes and represents

a minimum threshold requirement to establish adequate SNR. Power

spectral density, Sp(®), of thermal noise can be expressed as:

S, (@) = 4kT Re[ Z  (x, @)]
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circuit for ion binding while power SNR analysis can be performed for any

waveform structure. 30 According to an,gmbodiment of the present invention

a mathematical model can be configured to assimilate that thermal noise is
wheasent in @, wltagesdeperdenti processas enshrepresentsa a MEMEIM pathway
s hrre(s:Q%Id req}girgmea{lt ct{? Igéstastilg)srp %%e%uactgrSN . Povgraspe tral ensityétrl 4 Re

nl(lw), of thefmal nGisé can be expressed as: SE,) ‘ﬁ’:y 4K ﬂlec[ Wff ,

de®}es where ZM(RIQ)) i eleehrichl impedance badatyer pathway structure.
ngr}gc%rebxri]s gedirenxepnlseior% of, a target pathway structure and Re denotes a

real’part o?lmpedance ofa target pathway structure. ZM(x,C)) can be

expressed as: 5'7M (x, w) R++R.:§a tanh(yx) This equation clearly shows

that electrical inm;@@@ge—_i : %@. structure, and contributions

from extracellular fluid resistanc# ("Re")), intracellular fluid resistance ("Ri")

and intermembrane resistance ("Rg") which are 10 electrically connected to a

targetpathway situicture cak scontribeite ws naise filterirg.tA typital apprdacize of
to-evalpatign of S’%‘%%ﬁ%@ single.valug. of a rogf mean.squarg,(RMS) noise-,. .,

voltage. This is calculated by taking a square root of an integration of 15
SSHGYAkTRE[ZME.EO)] ovérdiFfrégtencids felevant toéitlérs toriplete £1uid
renerabane-respanse, antd bandwidthpt adarget pathway estructurg. SNRch  are

an be.expressed by a ratio; ~VM(w)I SNR = RMS where VM((O)I i
G o7 e e o ok hehiey R0 versatyare: 11
cehdserrwayefornm ¢ sie farget patisway structure. An embodiment according

to the,p ntinvention comMprises; & RUIseburst esvelope haying ahighy 41 e

spectral density, so that the effect of therap¥ upon the relevant dielectric
Oﬁaﬁnﬁ§§§ mean square (RMS) noise voltage. This is calculated by

taking a square root of an integration of
S, (w)=4kT Re[Z, (x,w)] over all frequencies relevant to either

complete membrane response, or to bandwidth of a target pathway

structure. SNR can be expressed by a ratio:
I )|
avr < V(@)
RMS

where |Vy(w)| is maximum amplitude of voltage at each fregquency as
delivered by a chosen waveform to the target pathway structure.
An embodiment according to the present invention comprises
a pulse burst envelope having a high spectral density, so that
the effect of therapy upon the relevant dielectric pathways,
such as, cellular membrane receptors, ion binding to cellular
enzymes and general transmembrane potential changes, is
enhanced. Accordingly by increasing a number of frequency
components transmitted to relevant cellular pathways, a large
range of biophysical phenomena, such as modulating growth factor
and cytokine release and ion binding at regulatory molecules,
applicable to known healing mechanisms is accessible. According
to an embodiment of the present invention applying a random, or

other high spectral density envelope, to a pulse burst envelope
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such as, cellular membrane receptors, ion binding to cellular 25 enzymes and

general transmembrane potential changgs, is enhanced. Accordingly by

increasing a number of frequency components transmitted to relevant
o€elhdar pathways; eolarge rrangegbbiophysical phepodrenaysushsas nducing

pModulating growth factar and eytpking feleaseand jon binding & regulatory
molecules, 30 applicable to known healing mechanisms is accessible.
PAREY(iRg oA ehtBodifreit 'of the presentinvéntiGh applyiRg Crahtdom, or

apther high spestrabdensity envelopes ta a-pulsedwirst envelope 16 of mono-

or bi-polar rectangular or sinusoidal pulses inducing peak electric fields
petween abati 10-6 and about 160 Viém, prodices s dreatereffecton ©*°°7
ibiotogicakrhedling procassesa applicablectochathlsoftcartd hard tiddirss 5envelope

aAccgrding t0 yet angtherembediment ofthe present nipveptionhy-applying 8ower
high spectral density voltage envelope as a modulating or pulse-burst

L Getiiihgraramet&t” poWer rédftirerhififs fBPSich aipliite® motitifatéd prigd e
shyrsts caarbd ssighificantlytiower thiantthat Of am unmodulated pdlsebusst 10urst

gonaining pusaswithip.a siplay frequency rapag, IS S A, do ary s 1o aue
substantial’ reduction in duty cycle within repetitive burst trains brought about
LBy imp6sitioh BT drfitreg AR Cand@ Npreferably vandofy, Arfiplitidé bhto ¥iRat 1t ive
pwesld etherwiserhe agsubstaatiallyddniformduise berstenveloperregular, and
Ac%ordi%%l%, the 1(? dual adv%ntgggs, of etnhancigd transmliged (%%simetg/ to L
Plife" FRvant disiectit pathiways and of §&Credsst powet requiremént are °° 2@
sachievediReferring td Gigured] whetksim Figuee deis@fiow didagramdohgly, the

afethod of Lising,an indugtive appayatus tq.deliver;2Q electiomagnetic sigpals e

to target pathway structures such as such as molecules, cells, tissues, and
CBAGATE ST FlaRts: Chrintals dit Rlifafi forthePESE R aAd Brojstyldctfer: - ement
apurpaseseasgording to an embodiment of the present invention. A

lightweight Inductive apparatus is integrated ipto at least one. ¢) ., gsagram
of a method of using an inductive apparatus to deliver
electromagnetic signals to target pathway structures such as
such as molecules, cells, tissues, and organs of plants,
animals, and humans for therapeutic and prophylactic purposes
according to an embodiment of the present invention. A
lightweight inductive apparatus is integrated into at least one
therapeutic device that will be used for treatment, however the
inductive apparatus can also be attached to at least one
therapeutic device (Step 101). Miniaturized circuitry containing
logic for a mathematical model having at least one waveform
parameter used to configure at least one waveform to be coupled
to a target pathway structure such as molecules, cells, tissues,
and organs, is attached to the coil by at least one wire (Step
102). However, the attachment can also be wireless. The
configured waveform satisfies a SNR or Power SNR model so that
for a given and known target pathway structure it is possible to

choose at least one waveform parameter so that a waveform is

detectable in the target pathway structure above its background
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25 therapeutic device that will be used for treatment, however the inductive

apparatus can also be attached to at leggt one therapeutic device (Step

101). Miniaturized circuitry containing logic for a mathematical model having
aatleast pnésvayefodm) pavameter bsed io genfigerenatlleasStoneavaveformmto

vBe coypled, 3040a.1arget pathyiay syucture Sycba%%&o's%t%'ﬁ\%a ells, lissuese

and organs, is attached to the coil by at least one wire (Step 102). However,
CeFafiseimentean disd betwirefess. The! cahfiglretPiWavefdiat satisfidsegner
+ AR o8 Power SNRL Badel sadhat foe awgivien antbknewn takget pathwayand
-Sirctute [t s possible to 35,choose at least ane waveformparameter 5o, that

a v}v?avedforr% is “detettabié in the ?arge]f pathway strlicture above its
epackground EZ iactivity(Step 103)snehssibadelinecthermat fluetlationsrin
wiollage andiglectiical impedance at ajargeiRathyay sttuciure Hhat dependes a

upon a state of a cell and tissue, that is whether the state is at least one of
Pregtitty: gfowing, TepITY, &ift'B YeSpoAdmYy tRfury” A prafsipé 0 - 01 H2 to
aembodimentbt angenerated relegtromagheticsignalds comprisecpbadourst of

saraiaty, wavetorms haying, ah least ane wayeform, pararmeter that includes a
plurality of frequency components ranging from about 0.01 Hz to about 100
eNVREE WARRECthe D IBEaItY bf FE UM CYCBTRPERENSCID SafAsdsalPowerively,

SR sradel{Step d04rAdepetitive electromagnetic signakcamnbe genesated
for etxamQ]Ie ingucttive%, frorg said configured at least one waveformd(Step

185). The Tepetifivé SECHSmAGnatd Siinal Bana1ds be gdndiated

coondudtively.yThé etecticmagnetiosignat is coupledite & tangetd Stpathweagrget

pStrucire such as moleciigs scells, fissyes and organs y oytput af the o gans
inductive apparatus integrated into the support (Step 106). Figure 2

Piflusttaies-a prefetfed Btbddinfent oF arPapiraratis Hctiotding tothesreseRPoT t
(veptions A.miniature control circuit 20 201 is coupled to an end of at least

one CP{%‘SPE%Z%?H%rt‘rag?t"é"sfeaTB%eofO@PPg endohineatleast oe, paratus

connector Is coupled
according to the present invention. A miniature control circuit
201 is coupled to an end of at least one connector 202 such as
wire. The opposite end of the at least one connector is coupled
to a generating device such as a pair of electrical coils 203.
The generating device is constructed to have electrical
properties that optimize generation of electromagnetic signals
from waveforms configured to satisfy at least one of a SNR
model, a Power SNR model, and any other mathematical model used
for waveform configuration. The miniature control circuit 201 is
constructed in a manner that applies a mathematical model that
is used to configure waveforms. The configured waveforms have to
satisfy a SNR or Power SNR model so that for a given and known
target pathway structure, it is possible to choose waveform
parameters that satisfy SNR or Power SNR so that a waveform is
detectable in the target pathway structure above its background
activity. A preferred embodiment according to the present
invention applies a mathematical model to induce a time-varying

magnetic field and a time-varying electric field in a target
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to a generating device such as a pair of electrical coils 203. The generating

device is constructed to have electrical ;groperties that optimize generation of

electromagnetic signals 25 from waveforms configured to satisfy at least one
reftaBNRs modelpad evehSAR modelpand anyedther nmidthensaticad modelgans,

cUsed sfor yavaigrp configyration, The mipiature,contral ¢Rcult 201 1S o apout

constructed in a manner that applies a mathematical model that is used to
1 @8nfigurednaersimss Therconfigured iaveformsavitt? 30 ¥afisty 4 SNRDr
aBoewer SNBunedel se thatfesaigivesand:kpowoutarget pathway strasture, it

S Rgssible 9e%rhoP°iSse wayeform par a@“j}%svt}‘c%% Sé"%‘é‘?%z?o'\‘u% of Fipwer 2R
56 that & wavetorm is detectablé in the arget pathway structure above its
vbaékgroundo aetivity . /R prefeprbiof émtbobirhehtactording te tise presénte3piency .

ainyeptiep.appliesa Mmatbemaltical modealde dnduce atimpe-Marying, Magneticy «o
field and a time-varying electric field in a target 18 pathway structure such as

EholEETEE Cells! HiR3 b8 akd brians P Ronftisifg Abbit 48 toPsbdtitebo
smsecthurstsot-abaut hdo about s10@alicroseconsiresiangulappylses for a

Heneatingat aboyt Q.1 0. about 10 pulses per second, Peak amplityde.of the |
induced 5 electric flelapls between about 1 uV/cm and about 100 mV/cm,
dgared AeeBrYiAg t6 Ao difietP THFaNEL ST SvHere fb—efréaa@ncy."”%"%%ﬁﬁm

ceonfiguredusing anpreferredembodimentaccording to tbe presentiinvention o
ay be agPIied éo a targgt athwahy S'[I‘UC%ILJI‘G tsuch as mo]?cules, cells,
21iSSUSE Al Grgansfor a° 10 preferrad totat expostre fifme of Under T MiRGHS”
22240 Thiautes dailyi Howeverathap @xpesurestimes can bémusetkgnetic
sY\avefarns i%%@fé%lrggckMH‘ﬁqB“'@'@t'érem%cﬁ?{é‘ﬂlﬂrf&‘étlz%é@,C“rw‘:f‘l_ﬁhtae@ 102 pe

generating device 203 such as electrical coils via connector 202. The
ugefefdting device J03°aEMatSs dpulsing rEnetict s figIFéonfguted Such as
aaeeereing to a reathamateal madeh thateanr becused do provideitteatmentde a
a farget pathwai\’/isérufcilérledsg%h as_a heart in%ccl‘ile%gL r%04. Ige miniature

Peontrolcircuit. aelpplles a pulsmgomaflgrjtoe]iﬁ:sffeﬁé ora pregcrafbed fime and can
automatically repeat applying the pulsing magnetic field for as
many applications as are needed in a given time period, for
example 10 times a day. A preferred embodiment according to the
present invention can be positioned to treat the heart in a
chest 204 by a positioning device. Coupling a pulsing magnetic
field to a angiogenesis and neovascularization target pathway
structure such as ions and ligands, therapeutically and
prophylactically reduces inflammation thereby reducing pain and
promotes healing. When electrical coils are used as the
generating device 203, the electrical coils can be powered with
a time varying magnetic field that induces a time varying
electric field in a target pathway structure according to
Faraday’s law. An electromagnetic signal generated by the
generating device 203 can also be applied using electrochemical
coupling, wherein electrodes are in direct contact with skin or
another outer electrically conductive boundary of a target

pathway structure. Yet in another embodiment according to the

present invention, the electromagnetic signal generated by the
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automatically repeat applying the pulsing magnetic field for as 20 many

applications as are needed in a given tipge period, for example 10 times a

day. A preferred embodiment according to the present invention can be
gpositienéddodreatthe Heartama adlvesti®04 by bipositionimy device rCoupling

-B.pWsing magnetc, figld 10 a gngiogenesis and peoyascylaization farget. ; .o
pathway 25 structure such as ions and ligands, therapeutically and

2 Broptyfactically tedliges infemataioh frereBy reédtding pain andt prémotes as

mbealing.dd/hepeelestrical soils are usedasthes generating devige 203 cthe
electrical coils can.be powered with a time varying magnetic field that .

P UGEL & T Ui 30 SSeh 0 I ErgSt by Siudis, 12 e

1aecording to- ikdradaysiane An- electrbmagnetic: sigred generatedhy thiglow for

udengrating-device 203 can alsa-be applied.using electrochemical couplings any

wherein electrodes are in direct contact with skin or another outer el,ectricalk/
n

PEOHddERAEBOUndAry 6F'd targRE 38 Fathialy Sthictlifé yéfin'anstfigr e
aembodiment aceerding to theppreseat inventioni ke plectromagnetio siinadnt
-geneceied by e.L9 generating,davies 203 can glso e applied usiy 1 on- o
electrostatic coupling wherein an air gap exists between a generating device
apg3 SYRAAS &n BIECPGAE andld target patiway stroetde Stichias dmelgtules,
ceells: dissues, and organs. An advantage of the 5 preferred embodiment

accordir(l?glto the present invaen%% (iith t its ultra Iif?htwei h% ggils i?nd

miniaturiZ8d circuitry afioW for usawitl commBn physicAl therapy trestant "ot

amoudalifies andbat ahy bedy looationifovevhiclk pai felief andihéakimgés control
cdesired. Ay gddvantageous result of applicatiop of the preferied emphodiment e s

10 according to the present invention is that a living organism’'s angiogenesis
VaNHa redVascularization ¢an Be Aiaintaited and’ ehhancett Biguré 3 tepfts @ 1S
dbleckidiagraapetra preferreghermbadiment actording:te the presentiiventiion can
b‘é‘; (;C}a%l%' Qegé%%edc%“§r°£n%/5 Clrquit 300, The miniatyre gontrol clreult 300 - owitcn.
Tge miniature control circuit 300 has a power source such as a
lithium battery 301. A preferred embodiment of the power source
has an output voltage of 3.3 V but other voltages can be used.
In another embodiment according to the present invention the
power source can be an external power source such as an electric
current outlet such as an AC/DC outlet, coupled to the present
invention for example by a plug and wire. A switching power
supply 302 controls voltage to a micro-controller 303. A
preferred embodiment of the micro-controller 303 uses an 8 bit 4
MHz micro-controller 303 but other bit MHz combination micro-
controllers may be used. The switching power supply 302 also
delivers current to storage —capacitors 304. A preferred
embodiment of the present invention uses storage capacitors
having a 220 uF output but other outputs can be used. The
storage capacitors 304 allow high frequency pulses to be
delivered to a coupling device such as inductors (Not Shown).

The micro-controller 303 also controls a pulse shaper 305 and a

pulse phase timing control 306. The pulse shaper 305 and pulse
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waveforms that drive a generating device such as wire coils described above
in Figure 2. The miniature control circuit,gan be activated by any activation
means such as an on/off switch. The miniature control circuit 300 has a

prpewer sowrcesuctraser20 [khfunmdbateryi3@l. Aupretergthembodimetit ofvidth,

pHiespowgrsource has.an outpyivoliage of 3.3,V byt oiher voltages,ganibe o a3

used. In another embodiment according to the present invention the power
v&dicer Ean B &h Extémal Piiler Buree Sudias @ electric TurrdritButlet?WmPer
gsueh asan ACHC odtlel, coupled thntherpresent 25 inventign: foriexampledyific

,aplug and wite. ?8 V%/I&}%%IP% g%éer Csurggg 302 controls voltage to

. 1 ub-circu ntrols
micro-controller ererred em

|men?8ft € mICro-con roﬁ§r830
apsesrahn84sit 4f MHZ mitsdicontrslert303dhutethes bit M2 combipiatiopnt ure. A

sieros coptreliers-maye used, Lhe.swdtching:power sHppls3RZalsa 3de to pe
delivers current to storage capacitors 304. A preferred embodiment of the

IBPESETE Tvention U storage ipaciiors Having'd 226 U otfpuf but' Gthgr  °e
couipuis canibeiusedsthe sierage capacitors:304&llownigh dreguencyller 303

cRHises g be delivered (0.8 C%%%'QB%%QSV@?H%JCQ@%‘”Q98%[% (NoLshown). ¢
35 The micro-controller 303 also controls a pulse shaper 305 and a pulse
CBHASE tiRTiig Cokitr61t306: THEe palseishape P30 afd piise 26 phaseltimityy and

oeentkol 30Gdeterming;pulse shapsl burst width, Jawrstenvelepe-shape,andd to
burlst regetition rate. An integr,al wa,velfgrmf%enerator, such as siQe wave or
2BFbitfary niimber "GenSrar tAh alst™Be intofpofatddf fo provids spedific 51 t°
awavefdrins: 1A yoltage fveb poiversion:sub-pird sit 30 8rcomtrats canfindudedor as
nfsld deliyareciona froetpalinayslaies witGhipgHeXGLS0BAlONS  sor
pulses of randomized amplitude to be delivered to output 309 that routes a
SfARIGIM b &t'8a5t né!Coupling telice sict B8 anfalttof CFReing to the
pdcroncontroher 303n10:6an alsocomtealdotat expesuwe timeat a singleinutes to
agggtcmglq': %11% target pathway structure such as a molecule, cell, tissue, and

u. L
organ. The miniature control circuit 300 can be constructed to
Referring to Figure 4 an embodiment according to the

present invention of an electromagnetic treatment inductive
apparatus integrated into hip, thigh, and lower back support
garment 400 is illustrated. Several lightweight flexible coils
401 are integrated into the support garment. The lightweight
flexible coils can be constructed from fine flexible conductive
wire, conductive thread, and any other flexible conductive
material. The flexible coils are connected to at least one end
of at least one wire 402. However the flexible coils can also be
configured to be directly connected to circuitry 403 or
wireless. Lightweight miniaturized circuitry 403 that configures
waveforms according to an embodiment of the present invention,
is attached to at least one other end of said at least on wire.
When activated the lightweight miniaturized —circuitry 403
configures waveforms that are directed to the flexible coils
(401) to <create PEMF signals that are coupled to a target

pathway structure.
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apply a pulsing magnetic field for a prescribed time and to automatically

repeat applying the pulsing magnetic figld for as 15 many applications as are
needed in a given time period, for example 10 times a day. A preferred
embatihent acgording t8 therpresent awverdiorrdses treatments tidmes ofto  the

pabaut,10 migutes to, abaut 30, minutes. Refering 1o Figured ap embodimpent ; o

according to the 20 present invention of an electromagnetic treatment .
ifeiictive Sapparains e grated iRt WpStHigh, and foWeiPBacKk stppaitnt 00 1s
iganpent4eaq is illusitated] Severahlightivaight flexible cods 40diare 501  are

.integrated inta the s ort garment. The lightweight flexible coils can b .
LD RTGEA o fne e CORAGCIVE 55 i, CORuCING hrcal and 37"
cothkt flexdble konduttiver nratedal LTha fldible cbils ard tonrratidd ¢6 B deastire,

cene.&nd; of atleast ane wire 402, However the fllexible cojlscan algo beiterial .

configured to be directly connected to circuitry 403 or wireless. Li htweigcht
Thiini Girétitry 40% that CORfiGHRES 36 whvel6iié akeording tohn?t 1east
oembadimenDd of theopresent intentithe xsattachedlts atdeastiene btherentdighired

+38id;at leagt onwire. When activated the lightweight miniaiysized Circyitry ;o5 ¢
403 configures waveforms that are directed to the flexible coils (401) to
LéEute PEMF sighaisithhtaie e6upleditoca drget 35 Pathwady Structuferfigures

wiefersingsto Figure-§ ansembodimentiaceording te the peesent daventionef-an on,
,electtrgmafl]genetié: treattment ir%ductive %Rggratu(sj integrated intto heag and
Hace'dipport garmént 500 % ilftistrated Sevatal fightfight Hexitsia Toils 50T "<
Warpen5 integiatedddto thessuppodtigareentt Thelightweight ééxibtel woilstogn 503
<be constructed from fine.flexible conductive.wire, copductive thread, and any,; ;
other tlexible conductive material. The flexible coils are connected to at least
(6é lend 6f atféasteoneiire 502 Mdwever the flégiblé ebitd €an &lSo e Farget

peenfigured:1@ ta beddirectly connected to circuitry 503 or wireless.

Referring to Figure 6 an embodiment according to the
present invention of an electromagnetic treatment inductive
apparatus integrated into surgical dressing applied to a human
forearm 600 is illustrated. Several lightweight flexible coils
601 are integrated into the dressing. The lightweight flexible
coils can be constructed from fine flexible conductive wire,
conductive thread, and any other flexible conductive material.
The flexible coils are connected to at least one end of at least
one wire 602. However, the flexible coils can also be configured
to be directly connected to circuitry 603 or wireless.
Lightweight miniaturized circuitry 603 that configures waveforms
according to an embodiment of the present invention, is attached
to at least one other end of said at least one wire. When
activated the lightweight miniaturized circuitry 603 configures
waveforms that are directed to the flexible coils (601) to
create PEMF signals that are coupled to a target pathway
structure.

Referring to Figure 7 an embodiment according to the

present invention of an electromagnetic treatment inductive
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Lightweight miniaturized circuitry 503 that configures waveforms, according

to an embodiment of the present inventign, is attached to at least one other

end of said at least on wire. When activated the lightweight miniaturized
apipeuitry 503 5-eonfigureés waveformstihat aee slirected fo0the flexiblelcailsrated.

s@A) do creap REME, signals.that are.coupled iq a farget paiBway SIUEIIE. ne

Referring to Figure 6 an embodiment according to the present invention of
M&h 'eléctPoriagnetid fedthiéntinddtiive Zo apparatits integratedPits stifgicaIc o4
rdeessinghapplied:i0m bumandoreara 6QQ is jllustsated: SexeralHightweightd any

ofedble cols 601, are Integrated inta the dressing. The ighweightfexile
COI?S can be constructea rom]flne flexi Fe conductive wire, conductive
cthreadtaAd amyadthérflexible eonddctive materials 25 e fiaxible/6ils diewever,

teennegted;tg al least gre end.of atlegst \one wireL02, Howeyer, the flexible 1y
coils can also be configured to be directly connected to circuitry 603 or ,

Rirefedss Lighnieight rinfaturize PEirclifry 503 that t8RTiIYares Wabieformss +2e<

caecording to ann@mbodimentwfiitheqresent inuertian,is attached 30t atto  an

<1535, PRe-qihstepd of said at least one wire. When, activated the lightwelaht
miniaturized circuitry 603 configures waveforms that are directed to the
ofiésible €aits (601) t6 2érdaté PEMEXignalsthaf'areccoupleto stargeEeted the

1pathway structune; 35 Referdng te kRiguke, 7 anermbadimentacerdingtadhec hat

resent invention of an electromagnetic treatment inductive 22 apparatus .
i iog At D atfhahfSss gad 601 fitishated  Sevbal TGRAIS O HoxiBiera Lo

toeits 70t areuptegrated mtd dreyanattressipad sThe dightweight flexible coils
can be_canstrycted from fineflexible capdugtive wirg,,condyctive threadsand

any 5 other flexible conductive material. The flexible coils are connected to ~
L&fleBSFShRE end ofdt €85t die Wifte 7062C HOWR\ETS the fleXftilé BBilS can &isd Ve

abeonfigured ta berdirecily into a sock 801 and a shoe 802 are
illustrated. Several lightweight flexible coils 803 are
integrated into the dressing. The lightweight flexible coils can
be constructed from fine flexible conductive wire, conductive
thread, and any other flexible conductive material. The flexible
coils are connected to at least one end of at least one wire
804. However, the flexible coils can also be configured to be
directly connected to circuitry 805 or wireless. Lightweight
miniaturized circuitry 805 that configures waveforms according
to an embodiment of the present invention, 1is attached to at
least one other end of said at least on wire. When activated the
lightweight miniaturized circuitry 805 configures waveforms that
are directed to the flexible coils (806) to create PEMF signals
that are coupled to a target pathway structure.

Referring to Figure 9 an embodiment according to the
present invention of an electromagnetic treatment inductive
apparatus integrated into a therapeutic bed 900 is illustrated.
Several lightweight flexible coils 901 are integrated into the
bed. The lightweight flexible coils can be constructed from fine

flexible conductive wire, conductive thread, and any other
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connected to circuitry 703 or wireless. Lightweight miniaturized circuitry 703

that configures waveforms according to,an 10 embodiment of the present

invention, is attached to at least one other end of said at least on wire. When
faetnvidied thedigntweight maniatukdZed Gircuitiyl 283 lcoafiguresSswvavefornmsithat t ed

+are diregted 1o the, flexibig cqjls (201) {a creatg BEME signals thatatever,  the
coupled to a target pathway structure. 15 Referring to Figures 8A and 83 an

fembddimentadcorditg 6 tHe presEMihvertich of &n Blecttohtdgneticconnected
ttreatipentiingycive apparatusiivtegratadiiniosi soek 801 and.a shee 802-are try

illystrated. Several lightweight flexible coils 803 are . inte ratgn(?bin o the
Uit Tog Tnieidht Teuble Cols Carc30 b bohar et ffom g™ o the
riexible- condgctiveowire L eonduictivee thieads andsadt othes flekitsle conduetivesaid

amaterial Theflexible cojlgare gornected o af least gne end.efat lgastang i zeq
wire 804. However, the flexible coils can also be configured to be directl
clontected to’Circulty 8059 of WirelB3¥ CLiyhitiveidtss rﬁ?ﬁ?atﬁi]zﬁﬁcé:i%itréo the
£865 thatcanfigures MavefarmscaecordirgENG aniembodimenttofdhe preserited to
ainygp ion, | a%t}g%%@eds_ttorggtl%_@%t.qne ot_her _end of said at least on wire. When
activated the lightweight miniaturized circuitry 805 configures waveforms that
are diteérertorthe fiexible 86its (806) tBre B PEMESignals B0 thatGretc the

peaupled toia target pathway stivctre. Refefingta Figure,.@ anembodinmentct i ve
accordlngsto, the present invention of an electromagne ic treatmehnt inductive .
ag ara%u .%nte rateg 1?to El c?ei§cpé6@en 1 9 sgc as a bra is

Bpara us integrated into a therapeutic be IS Mustratéd.” Severa
iligltweightffexiblé €oils 801 are ghtegratedrintofthex3® bed. Hue lightweight are
iﬂ%éz?kea?%'@ can.he congrycted from fing flexible. copductiys Wirky: 15 can be
conductive thread, and any other 23 flexible conductive material. The flexible
CEBif- &t EBinedtB™o At féast 6hE N 6f atleAst 6he Viire 502 SHowRAsrICtive
tthe=dlexible €ods can@lse belconfigured tobeqditectlyncoriecied toneirctiygible
c%9§§rgwgkégh%gg@gggpgngyawﬁéggC%%é”%nd of at least one wire
1002. However, the flexible coils can also be configured to be
directly connected to circuitry 1003 or wireless. Lightweight
miniaturized circuitry 1003 that configures waveforms according
to an embodiment of the present invention, is attached to at
least one other end of said at least on wire. When activated the
lightweight miniaturized circuitry 1003 configures waveforms
that are directed to the flexible coils (1001) to create PEMF
signals that are coupled to a target pathway structure.

Having described embodiments for an electromagnetic
treatment inductive apparatus and a method for using same, it is
noted that modifications and variations can be made by persons
skilled in the art in light of the above teachings. It is
therefore to be understood that changes may be made in the
particular embodiments of the invention disclosed which are

within the scope and spirit of the invention as defined by the

appended claims.
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5 903 that configures waveforms according to an embodiment of the present
invention, is attached to at least one othgr end of said at least on wire. When
activated the lightweight miniaturized circuitry 903 configures waveforms that
Ware-directethtothe flexible coils (901) to create PEMF signals that are
coupled to 10 a target pathway structure. Referring to Figure 10 an
1embadiment agcordingdorihea preseritnyeatian of anelegtiaamagnetic
ig%%g'g?gt ingucg\l;e apparatus instggrate eintsot% csheg garment 1000, such as
abrais Mustrated’ tSeveraf‘\?grh]twel t flexible Coils“ 1001 are 15 integrated
into aCorak Mhienkightwéightlffeadible coils canitbéucsnsteuctebfranafine flexibldr a

cGenductive wire, gopductive thread; and any gtherdflexibleconductivesyice  is
material. The flexible coils are connected to at least one end of at least one

PRiret 1002 Howerer* tHe figxibfe 8oits E4fitalss bR Ebnfitjured t6 e’ 20
directhpcanneeteddo ciscuitryl 26638 or wirelessiduighitweight amiriatirized to  a

mSiE%%iHXt]iocoa%FhI%%889@%#&% ‘ga‘éeJorf%% accqding, 1o an embodiment ot the  ; 4
present invention, Is attac ed fo at least one other end of said at least on
afyire-aAhen aetvaterlthecfightiveighemifritirdzed cieuifry 1003 edffigurésthway
swayefarms 25 that are directed to the flexible coils (1001) to create PEMF

signaés that are cou\pled to aftar et pathwla structure. Havig described
embddifients foran atettrdthagiéfic treatmidrt inAGcHvE 3p§5?atﬁ§raannbeger to
saethdd fer Gsimgesame, ifés swotddithat mothficationshand vatidtiens taadie

w Ry, PeLsQns, 30 sklied l@othﬁearé&gg@%%fl@eﬁg%‘é%&ea&ﬂl@%% IS hway

therefore to be understood that changes may be made in the particular

Sembodimente BF therventioh tisclosed Whicharé 2wWithiP e Scape AndYspirit
sot-thecimvention assdefiied bydhenapperdedclaims: 35 24 JAhat 15 claimedd
is: 1) A me&hog fqr usi@g an electro a%netic freatment
configured a eastone waveform; an
Coupling said electromagnetic signal to said target pathway
structure using said at least one inductive apparatus device

thereby providing treatment.

2) The method of claim 1, wherein said at least one

waveform parameter includes at least one of a frequency
component parameter that configures said at least one waveform
to repeat between about 0.01 Hz and about 100 MHz, a burst
amplitude envelope parameter that follows a mathematically
defined amplitude function, a burst width parameter that varies
at each repetition according to a mathematically defined width
function, a peak induced electric field parameter varying
between about 1 pV/cm and about 100 mV/cm in said target pathway
structure according to a mathematically defined function, and a
peak induced magnetic electric field parameter varying between
about 1 pT and about 0.1 T in said target pathway structure

according to a mathematically defined function.
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inductive apparatus comprising the steps of: 5 Combining at least one

inductive apparatus with a therapeutic gievice, wherein said therapeutic

device is positioned in proximity to a target pathway structure; Configuring at
3leasteneanaveform adcordirky tovacmathematicabmodet hawinglatledst one

sWRVelSm parameler, said 10.at Isast gre waveform fo.he ceypled; (g said
target pathway structure; Choosing a value of said at least one waveform
Lparametst e SASH 2 Sigrial 10 \bisE Rati-duel setfaf Sakfarieast 12+
rwavefarm is configured to be detectable in said target pathway 15 structure
above background activity in said target pathway structure; Generating an
electromagnetic signal from said configured at least one waveform; and
4Coliptingsdic @lectromagnetic sigral ¢o saithtatget pathwvedy Steucture using

wadideallgast ong dnductive-apparatys deyvice:2Q therepy providing treatment.
2) The method of claim 1, wherein said at least one waveform parameter

SRS ot RASTORETT d frequenty ‘Cothpondht Pafdmefetthat BEnfiglieso ™
t saiteatdeasveneavaveform 23 tonepeat oetweeowabaut©.9f Hz antdwabout

ah39 Mz aburst a F’g}ggsm‘?erkveeéoi%%Q@r%%‘ﬂ%%‘a& OIS Aot 1 canl
mathematically defined amplitude function, a burst width parameter that
dgares cat@dch FepRritioratcotlingitdPa Tiathematc iy defierwiditt 1s at

1functionpapeak induced electricHfigld paramates varying 30hewessabautcl .k
}.aV/cm and about 100 mV/cm in said target pathway structure according t
e o fo PO e Tkl e e T Bate Sochr e b
apdraheter vdrying/ bettwe‘Qn sab@uttb}mﬁ*angaabmmwzstﬁmsmqetaag@tording to
=Pathway,structre  acegrding; to-a mathematically defingd function 35,25 3);

The method of claim 2, wherein said defined amplitude function includes at
e%ﬁﬁ%ﬁﬁ%(ﬁ%fiﬁﬁﬁﬁﬁﬁ%@q%ﬁcﬁaﬁyéng between about 1 pT and about 0.1

T in said target pathway structure according to a mathematically

defined function.

5) The method of claim 1, wherein said step of choosing a
value of at least one waveform parameter further includes the
step of choosing a value of said at least one waveform parameter

to satisfy a Power Signal to Noise Ratio model.

6) The method of claim 1, wherein said target pathway structure
includes at least one of a molecule, a cell, a tissue, and an

organ.

7) The method of claim 1, wherein said therapeutic device
includes at least one of an anatomical supports, anatomical

wraps, dressings, apparel, mattresses, a mattress pads,
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logarithmic function, a chaotic function, and an exponential function. 5 4) The
method of claim 1, wherein said at leastpne waveform parameter includes at
least one of a frequency component parameter that configures said at least
wone waneform to repeatistweencabout (.04 Hz andiabduwdk00 MHZ,ra burstds,
<10;amplitude envelope parameter.that follows a mathematically defined
amplitude function, a burst width parameter that is at least about 0.01
microseconds in a pulse burst envelope, a peak induced electric field
gpanareetesirasyingtbetween abouwht tdiems and abeut-100 m\dcaaissaid
ag:\r et Qgth(%%y structure argzcgrdi;ég t8i15 a mat6hematically %%ﬁréed fUSQ)C(H?S”, an

" electric field” Sgrefn%gfélre\/sé’rylngobgtWeen about ™

nd a peak |nduceogfar1%rréer1e ic' e
feeffvand about 0.1 T in said target pathway structure according to a
mathematically defined function. 20 5) The method of claim 1, wherein said
step of choosing a value of at least one waveform parameter further includes
It Stdl5 bf LoBSinG 4 Valle of 851t eS8t oné WavEiGHh Pardmeter to°
psatisfipleePower Signal to Noise Ratio model. 25 6) The method of claim 1,
wherein said target pathway structure includes at least one of a molecule, a
cell, a tissue, and an organ. 7) The method of claim 1, wherein said
Ltherapeufie gevite” Borihehitiey affeasedhe o th AhatormearsGpp6its,ce
i anatospisab weaps, dressings, apparel, mattresses, a mattress pads, 26
wheelchairs, therapeutic chairs, therapeutic beds, chairs, beds, cushions,
and sporting goods. 8) The method of claim 6, wherein said apparel includes
15 at Téasteriéroflgafmenhtsi fashiontaccessoresdshbes,asooks ande foatware.
ig)'ﬁ%mgggfg claim 6, wherein said therapeutic device is portable.

12) The method of claim 1, further comprising the step of
simultaneously generating said electromagnetic signal to a

plurality of said at least one inductive apparatus.

13) The method of claim 12, wherein said electromagnetic
signal is generated from at least one of, identically configured
said at least one waveforms, and differently configured said at

least one waveforms.

14) The method of claim 1, further comprising the step of
sequentially generating an electromagnetic signal to a plurality

of said at least one inductive apparatus.

15) The method of claim 14, wherein said electromagnetic
signal is generated from at least one of, identically configured
said at least one waveforms, and differently configured said at

least one waveforms.
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10 10) The method of claim 6, wherein said therapeutic device is disposable.

11) The method of claim 6, wherein said-therapeutic device 15 is

implantable. 12)The method of claim 1, further comprising the step of
1simdltanestisty genératig. saitl, eléctrohragneticesignahto ahplusdlity of Said at

mleASt gne.indyctive apparatys,2943) The method of claim, 12, whereip saidy 4t

electromagnetic signal is generated from at least one of, identically
Learfigred Saitiatfedst dheataverorms, and differently configured said at
least one waveforms. 25 14) The method of claim 1, further comprising the

ep.of sequentjally generating an electramagnetic signal to a plurality of
o e e Appratie 36 18) The matho o CRi e C
swheedinisaid electrdmaghete signalds generatedfroncatieaseénetof least one

oidlentically. copfigured; spid akleast one wayetorms, and.differently coafigired. i
said at least one waveforms. 27 16) The method of claim 1, further

C OB tHE &b 6 fultiplexing an electromagnetic signal to a plurality of
said at least one inductive apparatus. 5 17) The method of claim 16, wherein

1$3d.gleciramagnetic signal,is,gensrated from g 'Pf‘%é?get%fe idgntical at
least one of said configured waveforms, and different at least one of said

ugbRfigdred\WATEfGTRTS. 4D FSPTHE TethRdichdal It #RiRér 6 pRiding the

sstepiel- usingiatleast vae-Qfistandard.medical therapies andsnon- standard
rlnedtical therapies ad}uncttively with saicti ,electroma]gngtic treatment inductive
CApparatlis o15 18 The MethSd of &AM 1 furfidt Tontprising the step of

19) The method of claim 1, further comprising the step of
using at least one of standard physical therapies and non-
standard physical therapies conjunctively with said

electromagnetic treatment inductive apparatus.

20) The method of claim 19, wherein standard physical therapies
includes at least one of ultrasound, negative pressure, positive

pressure, heat, cold, massage, exercise, and acupuncture.

21) The method of claim 1, further comprising the step of
using said electromagnetic treatment inductive apparatus to
modulate the production and utilization of growth factors,

cytokines, and regulatory substances by living cells.
22) The method of claim 1, further comprising the step of
using said electromagnetic treatment inductive apparatus to

modulate tissue growth and repair.

23) The method of claim 1, further comprising the step of
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using at least one of standard physical therapies and non- standard physical
therapies conjunctively with said electrggnagnetic treatment inductive
apparatus. 20 20) The method of claim 19, wherein standard physical
uthigrapissi includes avieastonecoftultrasoand, hedative pressurer positiveo
-Bressuresheat cold, massage, exercise, Andagupunciure, 1), The methed
of claim 1, further comprising the step of 25 using said electromagnetic
cfrédtfient inductive apparatus to modulate the production and utilization of
growth factors, cytokines, and regulatory substances by living cells. 22) The

ethod of claim.1, further comprising.the step of 30 using said
B (BB e A A " T ot oSS Bkt
ugndsepaird28) Themnethoteof claimek further comptising theestepofegto
rHsingsaid glectromagnetic treatment inductive apparatus to reduce chronic
and acute pain of musculoskeletal and neural origin. 5 24) The method of
claim 1, further comprising the step of using said electromagnetic treatment
2hductiwerappasatusttoc reduce edema.izb) Thenmethodoftctains e furtiter
uSomprising.the step, of, 10.u5i0g sald sleciramagnelic rpatment induefive,
apparatus to reduce diabetic and pressure ulcers wherein said ulcers are
* gRrostic 2E)OFlE enethddrstedaing 4, RhdiseScofmpriSie thelsteplsiers using
csaighglectromagnetic treatment inductive apparatus for at least one of
increasing blood flow and microvascular blood perfusion. 27) The method of
claim 1, further comprising the step of 20 using said electromagnetic
2treéatihentrimductive appbratuslfor Gt riebst oneraf nevvasculagizatiop and
u26lpoeness, 28 e melbed of clalgt dbthatamotsing ihe slea ol cor ar

using said electromagn treatment inductive apparatus to
least one of increasing blood flow and microvascular blood

perfusion.

27) The method of claim 1, further comprising the step of

using said electromagnetic treatment inductive apparatus for at

least one of neovascularization and angiogenesis.

28) The method of claim 1, further comprising the step of
using said electromagnetic treatment inductive apparatus to

enhance immune response for malignant and benign conditions.

29) The method of claim 1, further comprising the step of
using said electromagnetic treatment inductive apparatus to

enhance transudation.

30) An electromagnetic treatment inductive apparatus for plants,

animals, and humans comprising:

At least one electromagnetic conductor configured for

generating at least one electromagnetic signal from at least one

waveform configured to satisfy a Signal to Noise Ratio model;
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25 enhance immune response for malignant and benign conditions. 29) The
method of claim 1, further comprising thg step of using said electromagnetic
treatment inductive apparatus to enhance transudation. 30 30) An
electdmagretic treatmenrtimokictive apparatustor plarsst amimalds, snd! at

1Bymans,comprising; Atdeagt-ong electromagnetic. copducior configured for

generating at least one electromagnetic signal from at least one 35
Caveforit EBHfgurddrta satisty &£8fnal to Noise Ratio model; 29 At least
one therapeitic device faicpasitoningrsaidat leastara pfaLleckamagnetic
cggnductor in proximityod, target pathway squcture; and ALleast one
coupl?hg means for receiving at feastoné 5 conﬁlgure wavetorm for
egenérativroofsdid atleastlone electromagnetic signal. 31) The
electromagnetic treatment inductive apparatus of claim 30, wherein said at
least one electromagnetic conductor is 10 configured for generating at least

3bhe Bléctromaghetic igiial Sfrbnf at least oheWaVvefornPEsgtired o satisty ™
3a ,Power Signad atodNeiselRatio madek B2} Therelectroimagnretitutreatmerst

cgﬁ%ggg%é%”%g%uggygﬁgggn%5é%hy@%%@"%%%”é%é@%%%%@%netic signal

electromagnetic conductor is configured for generating at least one
felttromagidtic Siyhal FFGHhA e aSNGRE WeRefEm Tonfighired uBRIgea Signal
tmathematical modebdthat includes at least one waveform parameter wherein

said at least one waveform parameter includes at least one of a 20

frequency component parameter that configures said at least one waveform
3t répjeatbietweermaboet-0. O 1tHez andcaboutnt0C MKz apgerdatgito af claim

smathematical tunction, ajurst agplitude envelons, parametenihat follqws a

mathematically defined amplitude function, a burst width parameter that
CHaries &t 8dchTepeiition 25 A6t tling °& mathertaically wetitdd widthona L
thuiction, afeeak one waveform configured using a mathematical model

that includes at least one waveform parameter wherein said at
least one waveform parameter includes at least one of a
frequency component parameter that configures said at least one
waveform to repeat between about 0.01 Hz and about 100 MHz
according to a mathematical function, a burst amplitude envelope
parameter that follows a mathematically defined amplitude
function, a burst width parameter that varies at each repetition
according to a mathematically defined width function, a peak
induced electric field parameter varying between about 1 pV/cm
and about 100 mV/cm in a target pathway structure according to a
mathematically defined function, and a peak induced magnetic

electric field parameter varying between about 1 pT and about 0.1
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induced electric field parameter varying between about 1 uV/cm and about

100 mV/cm in a target pathway structurg,according to a mathematically

defined function, and a peak induced magnetic electric field parameter
Tvarying betwéen aboub Atbv andsaboutt®ide 303 rHimgaidctargetpatmeay cally
astructure according to a mathematically defined function. 33) The

electromagnetic treatment inductive apparatus of claim 5 32, wherein said

defined amplitude function includes at least one of a l/frequency function, a
3logaritemic Bmctions grehaatic: funetion ancthan expeaeatiakitnctiono 84) Them
sgleciiomagnetic ysaimentinductive aoparalls.of daim , 10 80, wherein said,

af least one electromagnetic conductor I1s conﬁguredn for generating at cast
opne electrambigpetie sighdlufront anleast bheawavéform confifured usinglzaotic

rathematicalmodel that includes atlgast ane waveform parameter wherein
said at least one waveform parameter includes at least one of a 15

frequency component parameter that configures said at least one waveform
3t repeatdetweermaboet-0.01tHz antabouhio@ Mz aggerdingito af claim

sfrathematical unction, aburst amplitude epyvelope, narametgr,that follqus a
mathematically defined amplitude function, a burst width parameter that that
CRA4tleaseabo G20 0T Hitrssetontisdnta pOReBHSE envedpe; psalenal

ringiced electiic field parameter ewyingpetweenabgubl javierand abakkbde 1
thO mV/clm in a ta{gﬁt patthwary structuge accordin% t(g a mgthematicallyd .
définéd fihictioh, Bnd & peakihdulied maghetic ‘Eloctricfidid parametar @ 2
leaing betweer about dajxdand about Oul25 Rin Saidstargetpathway
eSUysUB pccolingdoa maliamatically.defingiiupglion. 891 N8 1east one

electromagnetic treatment inductive apparatus of claim 30, wherein said at
vRREst ON8 dlecirBhfanetic Bifdudbrintittiest 3ta tofl. 36PThe! 00 MHz
aelesttomagnetictreatmentinductive apparatus of burst amplitude envelope

parameter that follows a mathematically defined amplitude
function, a burst width parameter that that is at least about
0.01 microseconds in a pulse burst envelope, a peak induced
electric field parameter varying between about 1 pV/cm and about
100 mV/cm in a target pathway structure according to a
mathematically defined function, and a peak induced magnetic
electric field parameter varying between about 1 pT and about 0.1
T in said target pathway structure according to a

mathematically defined function.

35) The electromagnetic treatment inductive apparatus of claim
30, wherein said at least one electromagnetic conductor includes

a coil.

36) The electromagnetic treatment inductive apparatus of
claim 30, further comprising a plurality of electromagnetic
conductors configured for simultaneously generating at least one

electromagnetic signal from at least one configured waveform.
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claim 30, further comprising a plurality of electromagnetic conductors

configured for simultaneously generating at least one 35 electromagnetic

signal from at least one configured waveform. 31 37) The electromagnetic
3treaffhentiheluctive apparatustofeelaime 136, whbreini saideatdeastoneof
csantigured waveform includes af least one ofideptical said atJeastone of 1 ;e s

configured waveforms, and different said at least one configured waveforms.
a5 38j°FtHe eletidmaditetic treatméntintiuctive HpparatusTof P36 Sflrther
weeRpsising adpldradity ot electromagnetic constucters canfigiyeddar waveforms.
sequentially generating at least one electromagnetic signal from at least one
configured waveform. 10 39) The electromagnetic treatment inductive
3appat=tus bf elain88 nwhereinszid ¢ dast hectonfig uredawaveformt

cingludes) atieastone ehidentical said ahlgast one of configured waweforms,
and different said at least one configured waveforms. 15 40) The

catsttronagn&tit redtthefit hoitclivd dppatatus o SRimF30 firther Loast one

ecemprisingraglurality gfelectromagnetic conductorsccanfigured ferveform.
multiplexing at least one electromagnetic signal from at least one configured

waveform. 20 41) The electromagnetic treatment inductive apparatus of
3elning0, sHisereir8anaf feast bReettfiguted vwvefermiReiuees safleast

coneRfsidenticaksaid ajdeastene of sontigurads waveforns..and different saidie s
at least one configured waveforms.. 0.%5 42)1The electromggneti% treatment

Sindlictive a%rb%rggsléjte Q5 230, 5Vherdin said At 1645t ohe therapdufic device

winciidesiat least ohd 6k anranaterical tsuppost, armanatomiicabweap wappdretns .
a mattress, a mattress pad, a wheelchair, a therapeutic chair, a 30

therageutic bed, and sporting goods.
40) The electromagnetic treatment inductive apparatus of

claim 30, further comprising a plurality of electromagnetic
conductors configured for multiplexing at least one

electromagnetic signal from at least one configured waveform.

41) The electromagnetic treatment inductive apparatus of
claim 40, wherein said at least one configured waveform includes
at least one of, identical said at least one of configured

waveforms, and different said at least one configured waveforms.

42) The electromagnetic treatment inductive apparatus of claim
30, wherein said at least one therapeutic device includes at
least one of an anatomical support, an anatomical wrap, apparel,
a mattress, a mattress pad, a wheelchair, a therapeutic chair, a

therapeutic bed, and sporting goods.
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32 43) The electromagnetic treatment inductive apparatus of claim 42,

wherein said apparel includes at least ope of garments, fashion accessories,

and footware. 5 44) The electromagnetic treatment inductive apparatus of
48laimh80¢ Whetreirnsaid <t leastrere therapeutic device isoportaltles 48) Hieim

s8lecromagnetic, reatipent inductive gppargtus, af.claim ,30 whereinsaid at
least one therapeutic device is disposable. 10 46) The electromagnetic
LHeatrRBNErcRIEHE Hpparafts dPAAIFRTS0, wherein said at least one

therapeutic device is implantable. 47) The electromagnetic treatment
inductive ratus of 15 claim 30, adaptively configured for use with at least
e oot THEAEST horab oS At non HASUa A Tesapits - Lo
3&djunetivelynwith said elettrotagnetic- freatment indudtive capparatas L20 Us)
The electromagnetic treatment inductive apparatus of claim 30, adaptively
configured for use with at least one of standard physical therapies and ,
*RonTtandaro phydicdr et apies eohftmctivey it aid BREtomggnéti¢ L atm
3treatmentinductive apparsius. 2049} Hheselectromagnetic-treatmentosable.
inductive apparatus of claim 30, adaptively configured to modulate the
production and utilization of growth factors, cytokines, and regulatory

480bStances By ARG Eefis 130 S0y THeeslecirofvagriet fearmahtindattive aim

3apparatus of claim 30; adaptivelyneonfiguregddaimedulate tissue grewth andole.
repair. 35 33 51) The electromagnetic treatment inductive apparatus of claim

30, adaptively configured to reduce chronic and acute pain
47) The electromagnetic treatment inductive apparatus of

claim 30, adaptively configured for use with at least one of
standard medical therapies and non-standard medical therapies
adjunctively with said electromagnetic treatment inductive

apparatus.

48) The electromagnetic treatment inductive apparatus of

claim 30, adaptively configured for use with at least one of
standard physical therapies and non-standard physical therapies
conjunctively with said electromagnetic treatment inductive

apparatus.

49) The electromagnetic treatment inductive apparatus of
claim 30, adaptively configured to modulate the production and
utilization of growth factors, cytokines, and regulatory

substances by living cells.

50) The electromagnetic treatment inductive apparatus of
claim 30, adaptively configured to modulate tissue growth and

repair.
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of musculoskeletal and neural origin. 5 52) The electromagnetic treatment

inductive apparatus of claim 30, adaptiygely configured to reduce edema.

53)The electromagnetic treatment inductive apparatus of claim 30,
Sadaptivelyleorifiguredrior treatment o diabetiduarnid Vi) pressure wicers

whereinsaid yleers.are.chigpic; 4)Ihe eleciomagnetic regtment inductive, ; ;

apparatus of claim 30, adaptively configured for at least one of increasing
oploBEOW e ficrovasedlar Bésd peffusioh: 15 55) The electromagnetic
treatment inductive apparatus of claim 30, adaptively configured for treatment

591‘ a Igast one of neova%culartizati%n ang an 'oggnesis. 20 56) The
) e electromagnetic treatment 1 ductive apparatus ?f
electromagnetic freatment inductive apparatus of claim §8, a aﬁjtlve y

ceéenfigured tecentiancelimmengiiesponsedor adalignanteand benign
conditions. 57) The electromagnetic treatment inductive apparatus of 25

claim 30, adaE)tiver configured to enhance transudation.
53) The electromégnetic treatment inductive apparatus of

claim 30, adaptively configured for treatment of diabetic and

pressure ulcers wherein said ulcers are chronic.

54) The electromagnetic treatment inductive apparatus of
claim 30, adaptively configured for at least one of increasing

blood flow and microvascular blood perfusion.

55) The electromagnetic treatment inductive apparatus of
claim 30, adaptively configured for treatment of at least one of

neovascularization and angiogenesis.

56) The electromagnetic treatment inductive apparatus of
claim 30, adaptively configured to enhance immune response for

malignant and benign conditions.

57) The electromagnetic treatment inductive apparatus of

claim 30, adaptively configured to enhance transudation.



