| NTEGRATED CO L APPARATUS AND METHOD FOR USI NG SA E

TECHNI CAL FI ELD This invention pertains generally to
woenoelmsizzonagneti c treatnent integrated coil pparsatNs®32974

and a nethod for using sane to achi eve nodification of

cellular and tissue growth, repair, maintenance, and

general behavi or by application of encoded

el ectromagnetic informati on. More particularly this

invention relates to the application of surgically
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el ectromagnetic signal patterns to any nunber of body

parts . This invention also relates to treatnent of

living tissues and cells by altering their interaction

with their el ectromagnetic environment. The invention

further rel ates EBCENEGALFIEID nodification of

cellular and tissue growth, repair, naintenance, and

gengiial bekautosn bypdheiappl deaddaan yof tencadediectromagnetic
electronaq?etic information. In particul ar, an .
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wheel chairs, and _in conjunction with other therapeutic
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regriyi Maoftansingg, bend geparralsbgharsobegunthy application of
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en O et o e LAFGIRALEY TR CoBRR LR
ensodimadis,. ovddmiEang oy sheogireseohl iappnbdeh pertains to using
an induction means such as a c¢oil to deliver pulsing
electromagnetic fields (“PEME”) to enhance living tissue growth
ahd repair integrated 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 préssure, heat, ¢old, massage.

BACRGROUND 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 biceffects.

EMF 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



enpl oyi ng an el ectrochem cal nodel of a cell nenbrane
predi cted a range of EMF waveform patterns for which

woheelderks m ght be expected. Since a cell nMepPTARS05/032974
was a Iikely EMF target, it becanme necessary to find a
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regeneration. Application of EM- for the resol ution of
angte®iidt i c edema has becone increasingly used in recent
years . Results to date using PRF in ani mal and
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el ectromagnetic fields, conprising eit
of traumatic edema has become increasingly used in recent vears.

Results to date using PRF in animal and clinical studies suggest
tlat edema may be measurably reduced from such electromagnetic

stimulus.

Prior art considerations of EME 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 using pulsed Dbursts of a 27.12 MHz
sinusoidal wave, wherein each pulse burét comprises a width of
sixty-five microseconds, having approximately 1,700 sinusoidal
cycles per burst, and various burst repetition rates. This
limited frequency components that could couple to relevant

dielectric pathways in cells and tissue.



rectangul ar, pseudo-rectangul ar, or both rectangul ar
and pseudor ect angul ar waveforns, such as pul se
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waveforms such as pul sed radio frequency fields
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osteoarthrltls wound repair, bl ood circulation and
or5%9 have led to approved appllcations by regulatory

bodies worldw1de for treatment of fractures such as non-unions
and fresh fractures, as well as spine fusion. Presently several
EMF devices constitute the standard armamesntarium of orthopaedic
clinical practice for treatment of difficult to heal fractures.
The success rate for these devices has been wvery high. The
database for this indication 1is 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 c¢irculation and pain £rom
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
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arthritis as well as other nuscul oskel etal injuries.
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transducti on pat hways and growt h factor synthesis. It
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Cabeelage cell studies have shown smz_lar increases in TGF-B1

mRNA and protein synthesis from EMF, demonstrating a therapeutic
application to Jjoilnt repalr. Various Studies concluide that
upregulation of growth factor production may be a common
denominator in the  tissue level mechanisms  underlying
electromagnetic stimulation. Wheén 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 in osteoblast cultures and
upregulation of TGF-Bl in bohe and cartilage with PEMF have been

demonstrated.



previously reported that specific PEMF and PRF

signals, as well as weak static nagnetic fields,
woRgBhe2Ca2+ binding to CaMin a cell-free epey/82005032974

pr epar ati on Addi tionally, upregulation of nRNA for
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programmable.

DISCLOSURE OF INVENTION

An electromagnetic treatment induction apparatus integrated
into therapeutic and non-therapeutic devices and a method for
using same for therapeutic treatment of living tigsues and cells
by inductively coupling optimally configured waveforms to alter
the living tissues and cells’

interaction with their electromagnetic environment.

According to an embodiment of the present invention, by
treating & selectable body regich With a £1UX path comprising a
succession of EMF pulses having a minimum width characteristic

of at least apbout 0.01 microseconds in a pulse burst envelope



usi ng same for therapeutic tseatnent of living tissues
and cells by inductively coupling optimally configured

woavelaes to alter the living tissues and cel pgT/us2005/032974
interaction with their el ectromagnetic environment.

ggrdlng“ﬁ an. @nﬁgdlnent of the present invention,
nalbyrdlr sét Hilgrasséleeraking kmdmtr gioguo0i tlackl werpaidrst, in
conpris a successi o ul ses. havi ng
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, ac vity and grom h factor and cytokine release, LS
Lng ity GRS ednPBvaES ABCOLUTTY tBhan SREBGT MerRCi  and
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high spectral density envel ope, to a pulse bur st

envel o seS mhﬁﬁ#(ﬁﬁéﬁE Q%?tgﬂ %%sgﬁtfﬁéwgntlon, by

si nusol duce pea ctric
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ologlc heal processes app
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apéﬁ%&#@%{1§ﬁggé§ﬂgygﬁp to%%rd %gsghgglgg Bgmggéjuénlmals and
plants. A pulse burst envelope of higher spectral density can
advantageously and efficiently c¢ouple to physiclogically
relevant dielectric pathways, such as, cellular membrane
receptors, ion binding to cellular enzymes, and general
transmembrane potential changes thereby modulating angiogenesis
and neovascularization.

By advantageously applying a high spectral density voltage
envelope as a modulating or pulse~burst defining parameter,
power requirements for such modulated pulse bursts can be
significantly lower than that of an unmodulated pulse. This is
due to more efficient matching of the frequency components to
the relevant cellular/molecular process. Accordingly, the dual
advantages of enhanced transmitting dosimetry to relevant
dielectric pathways and of decreasing power reguirements are

achieved.



transmenbrane potential changes thereby nodul ating
angi ogenesi s and neovascul ari zati on. By advant ageously
woeRmMMa2a hi gh spectral density vol tage envelpepRisassdi2ors
nodul ati ng or pul se-burst defining paraneter, power
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1150¥RE1 R 2pRL0BLH, JBiNIsAtEd 28( Chfi CUidera@Nboortion of &

I ghtwei ght flexible coils, to be conpletely portable

POBREL PTG EFa FU cohstwiced aredisdpesabieuadddressings,
paﬁgftggétdﬁ§é§fﬁh§f)ﬁgk Hieted B3elsMPLaRLaRLE: rdNechai s,

't ght wer ght exi bl e colls can be an 1 ntegral portion
angf any posher o Wietde vilvd sUtivtagesdtgtenpsddessi Aj¥lng tissue

u esshigs usii;ol mattress S, ink

anéﬁogg}géhee haia?g,ggg %léﬁg%liéndﬂlén%oat e g%r rrte\(“{r%)?ﬂandlntQ &
posttirnire dextiapossterapduticngtrésguentandaselbs,. pBpvided to

; nt sly kntegratic oi.l i : i tjoni .
G AR T O PS8 T Blgensenc
matngsue and cells in an inconspicuous and conveni ent

man . i.ficall oad ciral density bursts

el eé(:?eér%lrérg%%éitlﬁé \/vav%?ooa?{rrs, %‘%‘%‘%%%]?ed ? gn%%%j}/eve%ursgfs of
elaakronagsdtgralwap@serns, t kbnfagbandpassaohiavdi nhognoal signal

t t | ectivel lied t, t _path .
POUST Ut i s RURHRETS VIng! T Jaire L Priesegeteerte. angect ively

appbi @t ultes. tAyef opashese selractedessingm as 1iving organs,

tlssues, cells and molecules. Waveforms are selected using a
unique amplitude/power comparison with that of thermal noise in
a target pathway structure. Signals comprise bursts of at least
one of sinuscidal, rectangular, chaotic and random wave shapes,
have freguency content in a range of about 0.01 Hz to about 100
MHz at about 1 to about 100,000 bursts per second, and have a
burst repetition rate from about (0.01 to about 1000
burstg/gsecond. Peak gignal amplitude at a target pathway
structure such as tissue, lies in a range of about 1 jv/em to
about 100 mV/cm. Each signal burst envelope may be a random
funection providing a means to accommnodate different
electromagnetic characteristics of healing tissue. A preferred
embodiment according to the present invention comprises about
0.1 to about 100 millisecond pulse burst comprising about 1 to
about 200 microsecond symmetrical or asymmetrical pulses

repeating at about 0.1 to about 100 kilchertz within the burst.
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uni que anplitude /power conparison with that of
thermal noise in a target pathway structure. Signals
woOoiPrdzeR2bursts of at | east one of sinusoidal por/us2005/032974
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raBggn; TeBB6" bifat §?E§%o GE"Behi Bokald oo ie udBoRE A0 Kz,

Flk@agﬁép@@itﬂw ratteecwﬁea@y@rb@slééosmwebheebbﬁtao 1 Hz and
of about mv/cmtq about 1Q00_nV/ cm Each signal

abBﬁFs@O%%v%¥op%“r&ﬁﬂQﬁ?Qaﬁ%ﬁﬁfﬁ%cfﬁﬁ@%?oﬁrBWoépﬁ?Ego 2001 mv/cm

tonﬁﬁﬁﬁttED@QﬁDQﬁpd%t%eﬂb&ﬁ@é&ntAﬁﬁﬁﬁéfQﬂﬂﬁﬁﬁh@ﬁt according to
characteristics of healing tissue. A preferred

th@nﬁé@?%%%tl%ﬁﬁﬂﬁ%ﬂqu?qm@rﬂﬁéspﬁéséﬁPuFn@eﬁ%|thllsecond to an
abseﬁp&bseambeaéo&d 1bﬁes@beyt hleﬁ %Eghéﬁ@?nglﬁﬂééﬁial waves,
bur st con£§|5|ng about | to about m cr osecond
suglynidt 2Y Wiz asiARfEingak tpabous lepeasbagt al Odbbutrsts per
sefodal OA%b%du]f%% kiighertz whthhn 4he béﬁcﬁft TB%QW?JV/cm to
envel ope is anodified I/f function and 1s applied a
abpahdoh¥ ¢ egBt/iam of sr apesebetagen RpBUtimal afﬁ@reﬁbems can be
:E itio e used
de%gggg%% aa%é§@85€9€é %%&&i out f%og éé§9%£ |nduced
electrlc field fromabout 0.001 nV/cin to about 10
13 YEdeat el e%o?ﬁeﬁ%rﬁ%ﬁ%t“ﬁ&%ﬁawﬁotBIO"lde an

eléb@rc&ﬁaﬁﬁﬁiﬁld MéeERbHOB FCe@FRRIcHRest aBfabowing. 8d11s and tissues
mllisecond to an about 10 mllisecond burst of high

coppehEEty? s PRASET IR A mabieh SRERTARL 2AeRs i, electromagnetic

Fibepeating at about 1 to about 100 bursts per second
An i nduced electric field fromabout 0.001 nv/cmto
abo I 100 ”%Zgﬁﬁ (gﬁperat Resu t| wayve

can :
1 1% e? ed UK v Tort caﬁacFF| elggﬁﬁg%%%.t?tprOVlde
anlsekeuﬂﬂmmaganECt mﬁthmhe pfeserdatimangnt bon Ixxupmpvbdels and
3 20 eIectrona%petlc ne hgd of trg Ln@nt of élVlng o b
LARYCT i SSUBL oM i SIRY L5 UEF 0alOBRAAC I g pett rRY 24° burst
endéD@péyoE|£§télﬁﬁﬂﬁﬁﬁdqﬁé&he|@ighhllShatfNﬁlheﬁn@b¢@0boupling
.0of the present invention to_provid n el ectronagn ]
wi Py Hog BF T T HBTE ofoh | TORGVEEF | BingenSTtiFeP Bathidys in

cells or tissues.
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It is an object of the present invention to configure a
power spectrum of a waveform by mathematical simulation by using
signal to noilse ratio (“SNR”) analysis to configure a waveform
optimized to modulate angiogensis and neovascualarization then
coupling the configured waveform using a generating device such
as ultra lightweight wire coils that are powered by a waveform

configuration device such as miniaturized electronic circuitry.

It is an object of fthe present invention to provide
lightweight flexible coils, that can be integrated into 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 malntenance devices such as



ti ssues conprising anplitude nodul ati on of a pul se
burst envel ope of an el ectromagnetic signal that wll

wong¢aBeeeupl i ng wi th a maxi num nunber of rel epatys2005032974
EMF-sensitive pathways in cells or tissues. It is an

ohj.ect., of. the present .invention to configure a power

va%ﬁa@tﬂafﬁ@f&ﬁ%&@%@g&u%bye naéhieres,| ealchsiniehat kod Bynctional
using signal .to noise ratio ("SNR') analysis to .

SLECHATHY o A HEVIADIGR optPH 26 ( 8P fodRaFE ARgi GEREeS  and

dréssh mepVvascurlldrezatiman bpemmepupbksg dhen€ofiwiyied pulsed
‘waveformusing a generating device such as ultra

el HFURAARTI oW e et &P 48 pBHer 88 by Hav &Ry  for

enEMEdPJUFSIA 0N SeYi §eowtiChoaS1IvMAt tiézad ) eshiMli €, humans
circuitry. It is an object of the present invention to

ang A 1 i ght wei ght flexible coils, that can be
integrated into at |east one of garnments, fashion
accEssy | &sqotHaontokgieetr bdndage preapatohcaht seppos tdeliver a

an.anat oni cal _wr aps, el . _cushi ons ttresses
waBer | Reb S By | SRR RONS % BRALYS ThePhpdut 1A 0ot pathway
stehatuss, tierappuddgcamndikeatdrinari furenatoe ldevd@esding to a
such asvacuum assi st ed, wound cl osure devi ces,

EIRE T CRFCHI T uncPPOhEF 8PV PESr & mifilit  QFher seduence

rafk@om ces pandeexerdci se devi ces and dressings to deliver
t he opti mum dose of non-invasive pul sed

el egt r%mé&ﬂsg: [ EB?QEEEBE %%";é%gﬁ%% 3%,v2RPWBn aPVEanarate a

for enhanced repair and gr Iving tissue In
siamdhafsomh@newaveindmpl eoniguned ky aBRhBowehj eselp$is of a

sl P NP P o Elr PO AR | A ot

actordlny oge asmubie-dasmeprogramxanplseraesordi pylsesa or some
otﬁéﬁeéquxse%d%m%é@}l S‘rseét'teesrél%f pul'ses, or sonme other

sequence random or pat%erne . I't is another object of
the present invention to generate a signal froma _
wavEeF ot fn @sAfRglr eRIByt SRV BhRerPRefEN;S| 1wmitd opartgetprovide

mu PRESMBY S { MOt UEE; vé Ps By PLOYY, i€ I8 EE by SNR/Power
exanpl e according to a tine-dose program "a serieées of
anply ek 0fr asoferget pathway structure, 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 by incorporating the coils, deliverihg a
waveform configured by SNR/Power analysis of a target pathway

structure, into ergonomic support garments.
It is vyet a further object of the present invention to
utilize conductive thread to ¢reate daily wear, and éxércéise and

sports garments having integrated coils, delivering a waveform



ot her sequence random or patterned. It is another
obj ect of the present invention to provide nmultiple

wO%ud30@de! 1 veri ng a wavef orm confi gured by SNRCPR4e§05/032974
anal ysis of a target pathway structure, to increase

area. of treatnment. caverage. It is another object of

'co%i"k‘lﬂg &M%m@%’ﬁéﬁn 1peQYi d€ aultbirgke pathwayhatricture,
are, si mul taneously drjven or that are_sequentially

PORHF HRAPSE ICh PEOXAT FVpF%xiﬂLaWHQQWlFﬁE Eﬁﬁ%GBr di f f er ent
optimally configured waveforns as shown above. It is a
f urTherfsohjedct a offutrthibepr eddicti nventhen auesgnoviideention to

uel L5 Oligrl b AOENET OPte ol LAl TogpS Lt Rl Offtkeaa to

0 The affecte i ssue %y i ncor porating the coils,

delievéew etha giMF vwalpiadr e onffiegiiesld thyps8MRbPovViecoanalysing such

of a ) JStructur i er.gan =S .

cofit ehr Y ST e BARE SrCYBRPEts cypes

ofi beedtiesn, t suvhi lasze conthestsive,t klead ice crodat ecagdess and
ar, and exerci,se,and. sports_garnents vin ; :

nof BRp B Sn FoR LR ABPF LR Ao Y AT RN oF ekl oy g/ Pover

anSNRs Povef @analrgsics pat haat asgeictpathway st tu e,

positioned in proximty to an anatomcal target. It is

yetf@ fUr thehnabj el of t PRESENReskRY eI RGN to employ
utiTrze lightweight flexible coil's or conductive
sevarehd crd ldel idadriverd nEVR sivgiiaford afondégeded| duueSKy/ Power

I oratj h [ 0 ) [ 4 agyan
achIELPNE MR st LS, L O U LN BRB e coverae
areanpression, elastic, cold conpress and hot conpress

and delivering a waveform configured by SNR/ Power

anatysis SloendArgefeRAtdWahSgMGlwte i nvbnkScANeb hebnstruct
obj ect of the present invention to enploy several i
a Eoitls, IGLVEELTIHgRa RYPEPEFNCOBAL PRERE APy SBRIFOBRfRepnalysis

oraBal ¥Sist Hatduwbd getubBlWAY SiHuekbElct i e | EFARSE
EMF coverage aréa. It is another object of the present

i nv tionﬁﬁo const ruct aﬂgq%+, kkkkkk ri.ng .a,waveform . _

con ‘?g{]‘?e %’%pég?\wbjﬁ&ﬁero n eysﬁrsesen 1n%entlon 0 construct
a coil, delivering a waveform configured by SNR/Power analysis
of a target pathway structure, usihg 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 structure, simultaneously or sequentially to

single or multiple colls.

It is vyet a further object of the present invention to
incorporate at least oné 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

of a target pathway structure, for easy attachment and
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of a target pathway structure, using conductive
thread. It is another object of the present invention

wboosaeipuct a coil, delivering a waveform coptir@isb®d/032974
by SNR/ Fower analysis of a target pathway structure,

usi.ng fipe.flexibl e .conductive wire. It is another
degghﬁgig%f@%%@&ﬁ$§§ug“sﬁn@ﬁmmbﬁﬂstQﬂﬁUthppbhEssaﬁE asing an

i fferent waveforns configured by R/ . Power anal ysjs
et gAY & 3%&%%, agy %@?Eﬁz%uew gpy’Stiler such
tefpguent | aldashensi nekesor nultiple coils. It is yet a

further object of the present invention to incorporate

at {[@a% %ﬁtﬁ@&c' oEﬁ/sétS%rfg'&?el nﬂPéglaqatdr At 3 to provide
apply an enhanced si gnal "non=i nvasi vely an
conba datgredny 2 thavesiingi cainflgumdddips SNRgPoeebeatskbrsis of
' ' [ i nd d. t.re t, . [ .
» HaFRE baR R CEhRs "PHE i SRR Lt Bpreveutic
betlihe cetapaidliicvehangsa amyeffmahabenfsgur ed by
SNR/ Power anal ysis of a target pathway structure, for

eaSYtaEEa%HHEHéra%QﬁgEQCQﬁfﬁhmiOpfgéﬁﬁﬂrEE%éHHﬂH%“@b provide
and sugports by using an attachment means such as _
COW%ﬁcﬁ%,l%ﬁﬁ%ﬁﬁnﬁnWﬁ?ﬁﬁﬂfﬂaﬁpnéﬂﬁéﬁeéuéﬁ fRpBeHey analysis of
a %éﬂﬁ%tmsstfﬁcﬁ&e@n%ﬁ% %Qbeqni:@‘grlaQ%dprvﬁsﬁpt various
invention to provide coll's delivering a waveform
thesapy geik ek asy  SRRChPgRe Prafanyei selgrevwindar geuf lgsehhay fluid,
. UCt e, Lhat -are.i . . Daut i ’
T e, R Te AT AL R pPRPEP S ey Hrraces.
obj ect  of themgresent i nvention to-provide coils

del +vetPndrathateCEPRTFEONT dlte dPHS BNR FolRit 14a) 3 Brovide

co®l s agkal geti At washta it tdbnii gitall 8y e SRy egwat ednalysis of
with various therapy surfaces, such as pressure

a fergsbi Rgthyay | stEteirs (el anssdeterastre ghghafherapeutic

seht ubdbwesh Pedcandsot ReTaSAPRON tr19Mkh 2685 - rdm | Sushions.
anot her object of the present invention to provide

colke. 5! HSLILY, Bpteie! ALmsan ey D SN, provias
coiibs egeated-mid ha tWeretjeaut iconfigured by SNR/Power analysis of
a target pathway structure, 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
therapeutlic surfaces, structures or devices by delivering a
waveform configured by SNR/Power analysis of a target pathway

structure.

It is another object of the present invention to
incorporate coils delivering a waveform configured by SNR/Power
analysis of a target pathway structure, in footware such as

shoes.
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seat cushions such as inflatable, fluidized, foam
cushions. It is another object of the present

won¥eNBhRs to provide coils delivering a wavef eeius2005/032974
configured by SNR/ Power analysis of a target pathway

{?:; uctyre, @,i[tml;la‘,t,waﬁfgﬁ.,,ia;@,“egr ated with at |east one of

"Her et b s e ooV ol aye, pabeehs, ihkankess, to integrate
pillows, pillow cases, .and therapeutic devices_ that

2t CLEP PP Y sEERSOr TSR (BT FEs SAPE. SUERF B a§VR/ Pover

an&l garaneg vestiSrdds | fatmadPerstabjcealepf witth paeSeRérapeutic
invention to provide for. the inclusion of a f|ux

h
SUERGTy PRENGELR | Erogirace, ¥t CEIaRes. gPeqcii@stigeness of

suéhans@ddhe ief Eeetiyenessufcusechrt Berapeuti
surfaces, structures or devices by delivering a

wavef or.m confi gur b R/ Power. anal ysis_ of .a tar .
ot Tney Yot vhet Hther | TRErnaI” obEecb it pRegihion to
intewmattd cat tledstc@mporcatié chrillisedéhgver wagefomwavedwfigured by
configured by .SNR/ Power anal ysis_of a,target pat y
Poge R S oot & aar St LHaYs SrECP TR Ot Least
on®bpecta ot héhepqreisensur facent | an therbptegiat etaticteast and a
one cqi.l deliveri a waveform confiqured by S
en i, (i cSer 0 Sl TR v cliiErarE, SN fhe ot Least
oné herapaut ithesHpbatts strfgta) ethE dR¥LESelOl €NFEBNGE-ure, and
the effectiveness of such therapeutic su

rface, . .
Che t PRRAARIGC Gavies: FP PEEYRAT drist Héﬁrssoﬁj”gcgeli?r’c%atlon of
cePre£sa dikveBki,on to integrate at | east one coil
delivering a waveform confi gured by Power SNR anal ysis

of target path tr , Wt t t .on f_a.
théﬁépgﬁti¥eguf¥§%%%§h #ﬁi%é%edﬁ%c@ggrdéﬁﬁggﬁzagaggnglon to

intdprapet et cae towidnki@ideetrhegetf sevefemessonfigured by
t he | east ane t he thera tic surface, the,

rot gl SN FRE e ol e R AR CHHEY A SbEh ey sk (35 Least

on@r eferd therdmss iandsueferd,orat itbrrapeceld ssandecture, and a
tissues. It i.s yel another | ect. of the presenpt

EREIRRTG Sh T LORT obP aLROHCT ol ThEEGVERaRe | vbr iy 3F least

ondayef ehm eprirbgunetc byurface, the therapeutic structure, and

the therapeutic device, to augment cell and tissue activity.

It 1is yet another object of the present invention to
integrate at least one coil delivering a waveform configured by
Power SNR analysis of a target pathway structure, with at least
one of a therapeutic surface, a therapeutic structure, and a
therapeutic device, to enhance the effectiveness of the at least
one of the therapeutic surface, the therapeutic structure, and

the therapeutic device, to increase cell population.

It is vyet another object of the present invention to
integrate at least one coil delivering a waveform configured by
Power SNR analysis of a target pathway structure, with at least
one of a therapeutic surface, a therapeutic structure, and a
therapeutic device, to enhance the effectiveness of the at least
one of the therapeutic surface, the therapeutic structure, and

the therapeutic device, to prevent neuron deterioration.
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Power SNR anal ysis of a target pathway structure, with
at | east one of a therapeutic surface, a therapeutic

wobhohMabie, and a therapeutic device, to enhangeri’€nosn32974
effectiveness of the at |east one of the therapeutic

?ﬁ; {plheﬂ,then P[J.JHC structure, and the
er iO b gteéevaré‘zﬁ:hé‘ro avgeent el lkhandptéssute invention to
activity. i s yet another abject of the Eresen

inf GRS ST (LT St B JUaSETGRE ColPUaBPRYCPPRGIgETSd by

PoWey ef10K M eOnfd iglred dy-Neurr psRwvapakystist@fep taflgedt least
pat hway structure with at | east one of a therapeutic

ongPhack, LBSFHRAp PEr G 5%ct Ar SPeARACHE RergattiEe, and a

théeyp&esid GetNlanceot Benehéectny advesstafrehBesabr! eastat least
one of the therapeutl c surface, the therapeutic

ongt pficithPe tharareHEIEhEFEDRGRI c CHRY R8T aPRNT Her BRERCtUre, and
th&ethe RORIFAL QBviLE, '@oYfﬁcfﬁﬁ%%hﬁéu@@heﬁép&iaﬂﬂB%

present invention £o int egrate at | east one coil
del j ver| ng. a,_wavefqorm co ur ec% bﬁhPovver SNR anal ys

of Bt arge¥ patHid esﬁrﬁ St PEREtoné” glon to
intberapeud Clestf anes @ﬂ]hefaneetmngsbr watrefermandnalgured by

t her uti c. device, to enh nce e ect venes
royie AP T G 4 T Ty ShERGhE St at Least
onéhefapeutherspeetdir eurﬁdttsbthe tohefrapeutie ds@tv:lu@eurép and a
thgr event. neur aQn deteri oration.

ErREtL i AHTa S cEBnEAnaVEnt i TR SGPAES T Faastt least

on@nercehk dekirkebliBgcasweyete) meoNthauspsubyc PoveictNR, and
anal ysis of a target pathway structure, with at |east

th%néh%Fa%e‘tWe? ARVt TR sk f REBVERL { ABFEPERRF Lt rRict dfgenergic

ne@fsh# ther apedbirerdeviteard:L enhance the effectiveness
of the at |east one of the t herapeutic surface, the

t he apeutlc truct t he ther eutlch|c
| nchoned ndef or i PRACETT 4% SRR METrER oifyehPion to
in’oégtehﬁe [ZEl’tESHEtstl mmtctcmi tdenmeegngt a mvbeasm ooefigured by

soffhy GUFLLYRT NG, ey elorm, cont gured by PouEr VB o eas:

on@nefofa attl@;eat;&aeuﬂd c:ssxﬂfztca;:,e aa tlhb:&é@ﬁﬁ’did:c ssfrhgetite e, and a

and a therapeutic device, e the effec ene
end St B EE, S rE B EheS THE It enePacaT The ot least

ont herapeaut itheshbuat i€ sudhfce, the therapeutic structure, and
the therapeutic device, to increase adrenergic neuron population
in a cerebrofacial area.

The above and vyet other objects and advantages of the
present invention will become apparent from the hereinafter set
forth Brief Description cof the Drawings, Detailed Description of

the Invention, and Claims appended herewith.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention will be
described below in more detall, with reference to the

accompanying drawings:
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the therapeutic device, to prevent deterioration of
adrenergic neurons in a cerebrofacial area. It is yet

woenesMBh120bj ect of the present invention to i npe@rRb®s032974
at | east one coil delivering a waveform confi gured by

ower. SNR anal ysi.s..of, 2 target pathway structure, with
gﬁhmhﬁiéﬁaﬁé%ﬁdiéﬁﬁﬁ%ﬁ%geumi@fsymﬂamﬁroaaghetﬁ@eutic
structure, and a therapeutic device, to enhance .the
e GRS o ireea R eIt itk Uhatopot b THANHRARS ¢
inBYr 4 asdsidikaihesapedd | LosdAdiciure, aandmbd@iment of the
t herapeutic .device, to increase adrenergi c neuron
PTEdpRt AtTGR R4 cerebrof aci al area. The above and yet
ot herqualj ectis andiadvant ages) ot rohagREese Nt rd WALl @Pparatus
mﬁllf%econe apparent fromthe hereinafter set forth,
ACEPTLNIDESC R PEF AT CRECEF B Y thet Brpaept inventlion;
Desg{dudd 08 ofsthe hwenti ghagad Grai AbnéPPended circuitry
herew th. BRI EF_DESCRI PTI ON THE DRAW NGS Preferred
acepBddignEnt § BYefHE s spbatiteRent SASWTeSERE degerther’
bel sy MDOr gt la Whlbrd S CAENGR AL e a target pathway
acconpanyi ng drawi ngs: Figure 1 is a flow di agramof a
steteiiconagretidiaa hee ageuPreferrrd neRPOFELIVd PEr Wi ngresent
inGQil &d;ntegrated into a positioning device according
to an enbodi nent of the present invention; Figure 2 is
a Viewwusf Sansebeber oweapietild usteatipat Ppparerttirpatment
reg&f@gﬁing to a preferred enbodi ment of the present
rnvention; Figure 3 is a block diagramof mniaturized
ci rEiguney &cdeor di hgrt orapipricflasted ténpodpeentiofPMheignal
nt__invention; Figure 4 depicts a waveform
re%éf?%bﬁﬁgpto a target pathway structure according to a
pr eFeyumrd Teriisodi hent godph hiel jprsésentng nglendn ion; PME gewselts.
5is a bar graph illustrating PMF pre-treatnent
results; Figure 6 is a bar graph illustrating specific
PMF signal MODES FOR CARRYING OUT THE INVENTION

Induced time-varving currents from PEME or PREF devices flow
in a target pathway structure such as a molecule, cell, tissue,
and organ, and il is Lhese currenls Lhal are a slLimulus Lo which
cells and tissues can react in a physiclogically meaningful
manner. The electrical properties of a target pathway structure
affect levels and distributlons of induced current. Molecules,
cells, tissue, and organs are all in an induced current pathway
such as c¢ells 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 electromagnetica
field (“E¥). Induced current arrives at these sgites via a
surrounding ionic medium. The presence of cells in a current
pathway causes an induced current (MJ”) to decay more rapidly
with time (*J(t)}7). This is due to an added electrical impedance

of cells from membrane capacitance and time constants of binding
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results; and Figure 7 is a bar graph illustrating
chronic PMF results. MODES FOR CARRYI NG QUT THE

wOMyENEVN | nduced tine-varying currents from BEWMUSS$05/032974
PRF devi ces flom1in a target pat hway structure such as

fml-eg l.e P, , and organ, and it is these
an lJ 1LE<§II. v&ﬁ'}t “““ ﬁrigsf&f R lesbtranehipebceetds anch as membrane
ti ssues can react i n a physiologically meani ngful
ErABRPRRTE- The el ectrical properties of a target pathway

St r gl 14781 Afcf G@Ie&te_'\'i@a& arf‘ijrcﬁils:t rdad ipnseptestUiGRf various
current. Ml ecules, cells., tissue, and organs are al

mefiar e | 3l & GFr eﬁfeﬁéfh?vayo%ﬁb%%% Cér| §3R Regapderived.

FokUNgkbap £ONt et . chom @f | poaadit j nter@etdHnNs ®le change in
bi ndi ng sites_on macronpiecul es that may resjde on a

CopgpEHe Furifacke e Wl t 8§e dPedeat Precsiedo thguced E

malS Bkechioschatcaliy that CanJespondchaian HPdugrd impedance
el ectromagnetic f|eId ("E"). Induced current arrives

exprethest idedsvia a surrounding i onic nedium The
presence of cells in a current pathway causes an
i nduced current ("J") to decay nore rapidly with tine
("J(t)"). This is due g dgedfelectrlcal i npedance
of cells from menbrane™ gﬁacvtam@e and time constants
of bindi ngand other voltage sensiti venmenbrane
processes such as nenbrane transport. Equival ent

thj“l§cltl£‘]‘ Cﬁ{e gforrgrgr Ge d*e 3eb epéﬁﬁ'e{‘%ﬂ&&c raicqlﬂgﬁg\e/eelectrical

nenbrane an |n erFace conti guratl ons

eqeem ger ivedy  EQr wedadph e si Angal £4 UMdquGaly Yerined as 2nr,
bi ndi ng, the change in concentration of bound Ca2' at
whardi AdiiAg fseOuedee: t d FndécedVE<ﬂhyl®et@@sbln@e@”|mmaedance:

an&reﬂue”% gﬁhg’%‘ﬁ” bmyo R &P@é‘fe%tex%ﬁ?él ! SHEY Aunce  and

ch™has fTes Tesi stance-capaci tance -
rdp&@iﬂdnaﬁﬂ oéQuemalenn chivding \Weerevaw.i s'lbaguiaiue of the

Pqu'?%gQHQYbiﬁﬁl e b?ﬁﬁfh §fﬁpga%ﬁcém$§%gn§¥bxplﬁ§@d to a
iof Qinaley eqattm/ad:cﬁmtammdlmg reési stanc@:afd.capaki.t aftoss, the
chng:ac neflos 1kc):| ntdjlrt{]eq ggrgsht\’\éar% TP € K%lsu%a% _wg}r}e is determined by
ion binding kinelics,

Induced E from a PEMF or PRF signal can cause current to
flow into an ion binding pathway and affcct thce number of Ca®
ions bound per unit time. An electrical equivalent of this is a
change in vollLage across Lhe equivalenl binding capacilance Cions
which is a direct measure of the change in electrical charge
stored by Cion. Elcctrical charge is directly proportional to a
surface concentration of ¢a?®" ions in the binding site, that is
storage of charge i1s equivalenl Lo slorage of ions ¢r olher
charged species on c¢ell surfaces and Jjunctions. Electrical
impedance measurcments, as well as dircct kinctic analysces of
binding rate constants, provide values for time constants
necessary Tlor confliguralion of a PMF wavelorm Lo makch a
bandpass of target pathway structures. This allows for a
required range of frequencics for any given induced E waveform

for optimal coupling to target impedance, such as bandpass.
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equi val ent binding tine constant, -s el ted to a ion
bi ndi ng rate constant, hus the characteristic tine

woenEBRt20f this pat hway is deternined by io PCR/US005/032974
ing k inet iCS, Induced E froma PEMF or PRF signal

gﬂn ca,;@e rrgnt”t[ow}; ow i nto an ion binding pathway
l ctcga &ﬁ@ 1ht€a? Indlersileeunds per Wmktuent EMF

i me. Anelectrlcal mvalen of this i.s a
Cab EmgEO B PSR Lho LS D ALBA 1 1RA S R amas - Bse of

thidi ghrhwa@ dir eekeAragune Licdlkeachanger rtl@S@.@t rtepadir, for
charge stored by Electrical charge iis directl

exapRSor PP Uhal P’ & siPrade r%B‘lalé:ént PAt Mo e8e | Caz-i?”fjor@pa‘ roof

othdr t R RINdicRy Sick@is] hatidsudsd,or agel 0 drgehar gends involves
equi valent to storage o f ions o r other charged

mog t'rlé%1 oRfcedrowtlt f 4665°4Rd ﬁq}rﬂﬁqqﬁinslnEl‘é%‘tWU@al stages of

rebiPedanse fRagHEEHBAL SuchS 2Weld1 A e e TRGL JldN@fdkrth Factor
anal yses of binding rate constants, provide values for

(" PR loorstedivks apeceseuky falconfif@irari éRdoepidepiEl growlh
rad@yef QrExEe) Malch ga1bandprsscef fargst Qéﬁﬂ‘!\_@ﬁ’late stage of

structures. This allows for a required range of
hed Fafie i esodure sy @i@eﬁ%f@ﬁﬁi@cﬁ%—ﬁé@@?o@mﬁf otlsc integral

toopiLg@é &_ﬁ%ﬁé {br‘l:glc{ Q:etp% nbn'gggaﬂgemoéﬂfgl:@d Sy PME'. ALl of

bandpass inding'to regulatory nolecules is a
thesegirmiomEVRrealgétaMfdnpaaxianyl-e Ca2' binding to

cal gl ol SCaN koS 0lal 1 SARLAY i BESEOnHPAkeq for

acce I'ssue re I r or exanple
whigpaiindugedngawepai k5 ﬁautrtlcepativ ahdveepgasgkqround thermai

noléehe &% ecul ﬂ?'r er Cel [S ecﬁ:Wt E)%?fa :L%Eﬂgggtgfnsggnﬁtlonb, this

I fivol V&5 hodul ‘ati'on ot gro ctor eased
wavafdous:ast ages af ph‘_e:p'mlmgl@radmm sfgofDisastudhices fect..

pl at el.et ri ved gr ovvt fact PDGF" i.brabl ‘ oo

gr %ﬁ%llrg‘a& , an%lr epi dEFr mﬁd gr 0\}];\'to'h ?‘gé?%\r requires
knév B aaffeeawtrjmaﬂ vegh iata lan tappriopta atiei rstiage ldfnetics at

heal | ,Lngi pgencsi s nd neaovascul arj zation arc also = .
Caltpy ed&g Pifg ﬁgrsﬁr]re gPé%\Fﬁ aﬁ[dmrL Wir ShEETHT e cHufides  in

con@shi edtadnby FPMbiind Aba* okt t hasen fratirey Sidke over time may be
bn%Ca}a%/%%aM deet%gﬂgzggt Cbﬁﬁ%tcé 1I%|ﬂzé:| ng%&naCa/ @M pat heonylvalent binding

time constant, Tion™ RionCions wWhere Rijen and Cien are eguivalent
binding resistance and capacitance of the ion binding pathway.
Tion +3 related to a ion binding rate constant, ke, vVia Tiw™
RionCion— 1/kp. Published values for l, can then be employed in a
cell array model to evaluate SNR by comparing wvoltage induced by
a PRI® signal to thermal fluctuations in voltage at a CaM kinding
3ite. Employing numerical values for DPMF response, such as
Vinax—6 . 521077 sec™?, [Ca®*]1-2.5uM, Kp—30uM,
[Ca?*CaM]=Kp ([Ca’®*1+[CaM]), vields k,=665 sec (fin = 1.5 msec).
Such a value for 1., can be employed in an electrical egquivalent
circuit for ion binding 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
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whi ch i nduced power is sufficiently above background
thermal noi se power. Under correct physiol ogica

woonddiers, this waveformcan h av e a physi opegiusados}s2974
significant bioeffect. Application of a Power SNR

mdel. 1,0.CalCaM.reguires know edge of electrica
» Bl T eht o Foabinat

sho 18 "hdiinDrdeianet icos eatalChh \Wddyuathi ESR.  Power
order_ bi nding kinetics, changes in concentration of
sppoirrt CeealltBi ndi(Ag -sPEe8NOVTErL fiodBe @3N die expressed as:
characterized in a frequency domai n by an equival ent
bi nding ti st.antp.r . re equival ent binding
resistanceng%g&gagggFF%%@SL%?Pthe i on bi ndi ng pat hway,
t ionis related to a ion binding rate constant, via
whebe | iBhedoval ies & Dsctkli cgan thpadbecenplioyed itargetel pathway
.array nodel, to eyal uate SNR by conparing voltage
SEPTGHCE By E PROLGFGRAP™L O ther il | AR AT ShetFRure and Re
deMOt$A02 BéaB oM hNdimgEinke JEMRl eWHRGNYARAWER! structure.
val ues for PMF response, such as Such a value for can
Zu o wnpleoy b8 BRPAAS®@ T cal equivalent circuit for
i on binding while power SNR anal ysis can be perforned
for any maveforn1s§?gaug@q§,‘cgording to an enbodi nent

of the pregbrix @hv Iical nodel can be

configured to assimilat® that thernal noise is present

in all voltage dependent processes and representsa

m nfimem ebueshol doieguly esbnist dhest abldciriadéquatredance of
.oNR., Power spectral density, ( ),.q;0f thermal nojse
L‘hgan B%g%"re g@%w%g: mﬁ‘(%gbﬁﬁ%& } %%9 elééggfﬁ FL'8$b From
ext mpedanderof &l diay getepattanay St®T Uy e Xntsza@ellular fluid

di nensi on of ,a target .path structure and Re_denotes
ro g R ] TG ol CY AR e B RABEE st Bertiicn arc
eldM £ Xca M)y carbiheaedar esised asrgdihi speguaty onseheardnes, all

..Shows that el ectric i mpedance of the LargelL pat hway
“OQPFﬁgﬁd?éP ARdSEoht L%ﬁt?%hs fromextracel lular fluid

resd stdaeal(aferdact rior aeel battavn ifuBHRr esdstangagieRalue

) and i ntcrnonbrano resistance ("Rg" ) which arc
OLel KA ESPPySEGHITR RS )t BO1EY g‘é%lt&thwar'y"h%? rifttiptegiated by
ta@iﬁg a sguare root of an integration of
S, (@) — 4kT Re[ 2, (x.®}}] over all frequencies relevant to either
complete membrane response, or to bandwidth of a target pathway

structure, SNR can be expressed by a ratio:

SNR:!VM(W)I
RMS

where fVM(m)E is maximum amplitude of voltage at each freguency 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
envymas and general Lransmembrane polential changes, is
enhanced. Accordingly by increasing a anumber of frequency

components transmitted to relevant cellular pathways, a large

17



contribute to noise filtering. typical approach, to
eval uation of SNR uses a single value of a root nean

woaWdBoRVS) noi se voltage. This is cal cul at egc®lis2005/032974
taking a square root of an integration of ver al

L[e 25,k el.evant ei t her conpl ete nmenbrane
raf &é%ﬂg& ik 9[‘1 ‘ ﬁh

et o fa dnaf ﬁzdhal‘agemo@almm growth factor
structure, SNR c expressed b
an%mﬁyt?}s‘-%)ac&uﬁﬁanﬁﬁ? R S B ot L e e s
apPBi e iy erednbyna @h@§@@ gmﬁ:ﬁomhanwﬁst@é gefcessible.
athma structure _, odi ment accordln%%to t he

Nb%%fm H%@é*nﬁiﬂsﬂdt%%‘r.% L%If’é‘ébﬁmbsf”é‘ﬁ | Ypepplying a

raR@¥h %R dtrerdnighpesécadadensidity saviiate hes &f fiRQle
of therapy upon the relevant dielectric pathways, such

buggt WFARSEr OheRBRANECT SRS, TLERABFRARPE ¢inusoidal

pu%éé W iy BNy pes kaBteSEPet ati d1ansRBIBEANE ROt et P @lng about
changes, is enhanced Accordingly by increasin

10f ¥Rt SIS cY P eSS t PanBIPT Pete %bq@@\i‘@nt

prS&L ‘Ué‘arap%ﬁ_tll&\é@¥§ t& IB@EkgeJc?ﬁg%n@f nRkaPRYSL e |
phenonena such as nodul ating growth factor and

cytk¢dingl odso artf i opn @ ngCERoF ettt oty the  prosent
in@l‘ﬁam eﬁy Qﬁﬁiyﬁﬁfl fl@ghnqmg ké?u eQL%hvoltdae snvelope

SNe I'S accessi b Accor di ng o an ‘enbodi nent o
asf & heﬂt‘piﬂé-@émlgl n@rentmdwemmryﬂﬁ‘ngdafmmmpamamﬁ'ﬁ@; power

reg zﬁ‘é’ueé‘st r Ak dgﬁéﬁt}ﬁg\ﬁﬂ\fﬂgc@@emohglgt ?Sl?é‘r%ﬁnsgs can be

Aver ope of hono- réctangu
smnnmrd:aly pubees |tnauC|ttgatpeali: ezhrectlmmgdﬁietels pulse burst

LOR@A&FEIQJ 3& ebl th}ﬁna@d &S.R& 1%? %{68@%%3@%(53&?1% is due

n bi'ol"og cesses
foapplsu%&ﬁ&nﬂualborhdwmwmuandnhardutvssu@ée Acitdridi ngepet.itive

nother enb nt of t he. pres |nv ntion_b
bu¥b%lyf%ln%|% Ouiﬁkiqé denS|t31/lPl %T% ge éﬁse 'bpe & gytar, and

pradelediaty ngaodopul sephirstiedefitn nghpar ametler , oposwrise be a
s S, v Cherdt yor ey bRGh PREELBPCan. WhoH Ay, the

y r t an u
dupulsgu&nﬂﬁﬁga@gntaﬁnlﬁgh@ﬂ+§@s WddEnl t&esll Mibaimetry to the
Le££$ uen&%éfé%%‘%b Egk%ways ajd of decreased power reguirement
are achieved.

Referring to Iigure 1, wherein Figure 1 is a flow diagram
of a method for delivering electromagnetlic signals to fissue
target pathway structures such as ions and ligands of animals,
and humans for therapeutic and prophylactic purposes according
to an embodiment of the present invention. A mathematical model
having at least one waveform parameter is applied to configure
at least one waveform to be coupled to target pathway structures
such as ions and ligands (Step 101). The configured waveform
satisfies a Power SNR model so that for a given and known target
pathway structure it is possible to choose at least one waveform
paramcter so that a waveform is detectable in the target pathway
structure above its background activity (Step 102) such as
baseline Lhermal [TucLualions in vollage and eleclrical

impedance at a target pathway structure that depend upon a state
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to a substantial reduction in duty cycle within
repetitive burst trains brought about by inposition of

wonod7ozeayl ar, , and preferably random anplitugerQRbes032974
what woul d otherwi se be a substantially uniform pul se

ur vel gz_pe,mﬁ i ngly, the dual advantages, of
of ‘Ehjamgg; &h&@u& gﬁh OSi dTeiat e the peheyaid at least one
di el ectric pathways and of decreased ui r enent

OF QTS GiHi e PP IRE! L Ph NS TP oGt S CEPORAEI i TP RTHES -1

I's B diow deagkanblitedt Bt ROGhefradehi ¥Bsttbmagnetic
el ectromagneti c si gnal s to ti ssue t arget pat hwa

31893 UckirsE USR8 i Bl aHd 91 §ahds réf"’a‘i"f?‘ff%r%mxaﬁ’d"“ﬂg at

Led¥Bd%e FRfvdiReRapaYELEr &N dc“i%:{iﬁ RRAYhABkECa P PRSESy of
according to an enbodi nment_ of the present invention. A

Tragi FematGEROTREdE| TARGTHY Hren é‘é’@@toﬁe%\a@eff& moout 100 MHz

wh@?é?sﬂeérfé ;_il%r@@@k:yegrtpr%ﬂ@u%%mabnéﬁﬁys%ms a Power
waveform to be coupled to target pathway structures

SNB edreds (e ARd) i i Harrrel(iSties BOEPL rTHRORVINFG gliteg! can be
geMavel Paathshihes anhovelvaaNRJOAgh 80 (& f Akt saia

given and known target pathway structure it 7i's
copbsaitk ato lchebsenat Wa‘r@“é@ftm diFéE CRa V8B br M iraramsttarmggnotic
siGDA A WeNgheuMLS, dgé&% 'w'&yt be Laf M{P%@ ions and

Structure above Its act|V|ty tep 10
ligapds dw vadeitneft hemrmlerimeiawar%ﬁsvh &9 |aage eanigode or

e ' I ance a r .
oo f ST RSP IRC 2l IS DL 'R S oy
stuhetmy (Hepstlate us:uag a@ﬁltmavagf de*esd;eie oy integrating

ro CI N S [ UL Yea "y
e e o R R b e kR it 109 - wme
cosm]gnaj dracorer m.sddlcm’riora d:ﬁer&mddmf; af blcbmsar@nd ligands to
r or.ms | east o a

e L R S OE i S LA R OREEEE
devhngi cﬂagl foeomakoubt €c Olntd ZHeo sabaotui®OoHmavpeisdicioning

the p rallt of fre uency conp nent s sa_t' ies .a .
de (V%T éllOilélil(é %.‘G‘QL% Ld'& gspéilf’.%‘{i{. > Iebblﬂg&a, Wouna
dréseoigd, om@nehfﬁm— st:gad orean nﬁ@rgéﬁgrﬁ@d f@{oe@garrpl e

i nductively or eapam tivel from said configured
WRPSHA e PLES, aT T RHAPT CTRECRE il GHidgiratie that
casl %%’u:{dtéﬁblé@heﬁot 0i i A@rdfisRabRWaYe st & VAN IRSHERgaS ot

I ONS an

integrating the coupling device with a positioning device is
that therapeutic treatment can he administered in an
unnoticeable fashion and can be administered anywhere and at
anytime.

igure 2 illustrates a preferred embodiment of an apparatus
according to the present invention. The apparatus is self-
contained, lightweight, and portable. A miniature control
circuit 201 is coupled to an end of at least one connector 202
such as wire however the control circuit can also operate
wirelessly. The opposite end of the at least one gonnachtor is
coupled to a gencrating device such as an  clectrical coil 203.
The miniature control circuit 201 is constructed in a manner
Lhal applies a maLhemalical madel Lhal is used Lo conligure

waveforms. The configured waveforms have Lo satisfv a Power SNR

19



| i gands by output of a coupling device such as an
el ectrode or an inductor, placed in close proximty to

wohG@i@et pathway structure (Step 104) USi NgpaT/us2005/032974
posi tioning device by integrating the coupling device

W ' 1 tioning, device (Step 105) . The coupling

mo%éhﬂﬁﬁgﬁéﬁ§§ rabi ‘;#‘! indeHMWnOEakQIB pathwa gandsctrare, it
. Iator nnlecules tissues, d or ? n
15 S PEEOE R B T SRR PR oL e TSR Gver SR
sooﬁhith% RESAltioeRi ng d@ue@mblﬁwanp@ﬁet tangey s Galucture

be surgical dressing wound dressi ngs, pads, seat .
sty oSl 002 MU, O SRRl 103, RS i e coraing

toafgk e Rihen ngahiesh ansh g uChidtBehfalicgBmA®]l to induce
%uxta posed to living tissue and cells. An advantage o

O AN G2ERE T B! 1 ATBYPoE PLHARY BB i 11t £o1d

1nd8VE £&;diS gekdlial/NSE 2RI du@atRenbnsankhe llgands,
adm ni stered in an unnoticeable fashion and can

cogafi i st @ey Lafy WhkP es i a‘tOOaﬁwer-n’é'MWg@?eﬂ@tﬂ Lo

abbht USHT 8118503 e%ﬁ&%é@@'am% NkeQf 8P 2PPH AlWSbout 0.1
according to the present i1nvention. The apparatus is

tosabwortll FEdSCHi BAEWEPEIRC - PR BEPLABNES OF ihd drgiuecd
e180PH{ Ol £ I L Yt 1 6%@\;«3& Soup! ed U\")cﬁndﬁ@ddﬁutatldoeﬁﬁ‘t/un,

one connect or SUC as W re however the control

vagiedulacaadingl $o sperdidiad rlelfedfangtine wpposit & dagauency.
t e nect u N

et A g8 ERATF (lereR rpll BB, prcopaing to

tha1mreﬁanuaunmmnt@bncmayqu Zl lest tonst Facyed pathway

i, .a e al Ly deS
o< BRA0EE: Ul gRRohL o2 Tmhe ek, pRdeLe b,
axpaverécrrmﬁ|q£fwnde@ohemlﬁnﬁ%nﬁ@eﬁ4§omLhate$oidzixy\Hawevel

ot SR8 BRI ES IR PUERY. St Wit bpb S BPRUR 5 ene
mihhatufe\Mﬂﬂﬁh@ﬂﬁbﬂﬁcd&tezmrﬂﬂna|d1r@h@euatge$ patdnedying

t K tivit ,
Qe EHES ot B £t BERG b T Prisednt. PHYRREToh A | dbe

geﬁpraﬁ&ﬂdﬂen%ﬁﬂﬁaabﬂnndéklférqrﬁj@m&sanglﬂﬁgméw3@rﬁleld
ng?netlc field and_a tinme-varyi.n eIe LIC fieldin
Gop

GELSDAIRREYHEEr Gt Ar B SRS o8 8hd 14 yriths °¢ dsed to

provide treatment to a target pathway structure such as skin
tissue. The miniature control circuit applies a pulsing magnetic
fleld for a prescribed Lime 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.
‘Yhe miniature control circuit can be configured to be
programmable applying pulsing magnetic fields for any time
repetition sequence. A preferred embodiment according to the
present invention can be positioned te treat hair 204 by being
incorporated with a positioning device thereby making the unit
self-contained. Coupling a pulsing magnetic fisld to a target
pathway structurec such as ions and ligands, therapcutically and
prophylactically reduces inflammation thereby reducing pain and
promoles healing in Lrealmenl areas. When eleclrical coils are

used as the generating device 203, the electrical coils can be
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conprising about 0.1 to about 100 nsec bursts o f
about 1 to about 100 m crosecond rectangul ar pul ses

wbhebeakhing at about 0.1 to about 100 pul ses pepcsRRSHF032974
Peak anplitude of the i nduced electric field i between

about .1, !pn1ap ], .abput 100 mV/cm varied according to
po%iﬂgﬂhéy %ﬁmﬁhﬁ . mgwmaﬁﬁnﬁLFfﬁéEﬂuEM£w 1d§ugeo a time

wayef or.m nf| usin referred enbodi nen
VRBRIRF GRS ggeslén‘?l‘ il PRRDTRY DeripHI b AEsTELnS
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a preferred tot [ m _nut
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paSRREF &M ekl Cee203y daldiRiS canBHE 8LRY ARG to the
field Configured according to a mathematical node
PrepRtl cdyese |@8ed B e. pHovh GEaaneat AeRtf 91! Penggded by Lhe
geREL VB SHFMELUBBISHERN ABsSH abbitE usilhe é‘i‘é&télicu’%%tu
control” circuit applies a pulsing magnetic field for a
CO%P%%%&Wﬁé&fppnépaﬁérc@ﬁpavﬁéﬁﬁtP@ﬁWP?ﬂr%nﬁﬁvﬂéﬁﬁmw'ﬁngCC
208 NEuditl:5d 06, WBGRELbG. Theh 4 fOlRY FRONVAPPLLAAILONS 8n as
are needed in a given Time period, for exanple
iop nerd alwd'ﬂhén me@vartree contthsl peRfenred ce.irﬁfb@mém’
acEopALpyned e Be 9@9@%@1% apR! y10g PU SiNGa 11gntweignt
ghetic fields ? repetition sequence,
cog;t@f@rd @dneﬁbudmeﬁt cmmtcﬂ}m@lﬂ@m Ferpregeritth common
sl avent i t.Q.tre V. LNg,
ony ST oS0, PER RO AL RS S ME0aha ot Ll Mt Por
whmle mmzes@rbwthntpamdremml |angl ais %@ellesmmgmt_mgznm:a&lng
a tar hma st-r.uct.u . As i and
is dgsxﬁ% fﬁthrgggt gca??yéﬁﬁltpggpﬁéF t At f%$§'uces
preﬁétf&ﬂﬂﬂﬁhmmimbatebgcmfmﬂng|ﬁ@ maenpaede@tohmn&ﬂtlon.is that
,.hgalﬁgg %ﬁ treat pent areas. gmhen el ectrical coil.s A8 g
Clpden S he gERBrAL | WY dBATEEISHES AR BF et TY" &115 1o ana
pnﬁ@m&éﬁ(ﬁﬁywmea@maﬁedamﬁiﬁyﬁnmq NP evakybhge Feghedd itagdoalsd

duc a tlne ing cloctric fi Id in.a target
reS Pt i AP cabr BN et ot i rere el Srayditer, (5 hat®
grélrest repmgnret eﬁdsmgﬂﬁtem atredob¥ctibes, cells, tissues,

and organs can be accomplished and enhanced anywhere and at

anythime.

Figure 3 depicts a block diagram of a preferred embodiment
according to the present invention of a miniature control
oircuit 300. the miniature control circuit 300 produces
waveforms that drive a generating device such as wire coils
described above in Figure 2. The miniature control circuit can
be activated by any activation means such as an on/off switch.
he miniature control circuit 300 has a power source such as a
lithium battery 301l. A preferred embodiment. of the power source
has an output voltage of 3.3 V but other veltages can ke usced.
In another embodiment according to the present invention the
power source can be an exlernal power source such as an eleclLric

current outlet such as an AC/DC outlet, coupled to the present
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generating device 203 can al so be applied using

el ectrochem cal coupling * wherein electrodes are in
woin@aoreent act with skin or another outer el eeCriusadosy32974

conducti ve boundary o f a target pathway structure.

g—:‘L,mi,,.n‘,f[ or.her . er nt according to the p rese nt
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wabSVERL | Aok t@zi“ Bhature &%ngeokm Lr i &, VP«?: :;g;‘?mﬁnbex

m ni ature control circuit uces wa
gemeTakom Genedani g @Ireavm’e‘n:sar@ld 4o Wrervideisseaidsicr i bed

wa@é’g n iy 3%53 1008 dBAUALYLE GopL E?J:T]&i{ Cé‘dé FAlrols

ac |vate any activation nmeans
anomadfdeds viiitedhl. dEheveared dtarse t@mgetopathwwmtﬁﬂﬁdms a

5w98ﬂgum$qgﬂﬁﬁtséﬁgﬁgiléyl Q4¥§@Q b%tgdn¥o§13$§ d%?lltude to be

debmég)ma vol teagend B03. Bhak knﬁut@gr/]\g wggg;j;:gest@m Reast one
co?pf nqIé%v%?oégggheggogﬂngﬂﬁxﬁgcorghngmggEélg% %ex 303
can also control total exposure time of a single treatment of a
target pathway structure such as a molecule, cell, tissue, and
organ. The miniature control circuit 300 can be constructed to
be programmable and apply a pulsing magnetic field for a
prescribed time and to 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 uses treatments times of
about 10 minutes to about 30 minutes. The miniature control
circuit 300 can also be integrated with a positioning device.
The positioning device can also include att least one of a
therapcutic surface, a therapcutic structure, and a therapcutic
device, such as dilathermy, ultrasound, TENS, massage, heat
oc:rnpreaé, cold compress, analomical supporl surfaces,

structures, and devices.
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power source cart be a n external power source such a

s an electric; current outlet such as an AC/ DC
Wg%(;mtwlzgoupl ed to the presentinvention for eypainis€ia32974

a plug and wire. A switching power supply 302 controls

voltage to a mcro-controller 303. L preferred

‘éﬁr@c&ﬁsﬁ&w&&&f £ohet l_fldé;rﬁﬁ@ cz;oganowxﬁmocs%ﬁame@camamgt #o the

MHv. micro-controller 30 uL

or g T el CorErarPers 4y he hlafiragas. A pulse 401

is S.%;b@ﬂétg WROMEIm salpmayscSOz?omltsfmdefkayeé SECRif@ndutaion 403.
tora e capaC|tors 304. L preferred enbodi nent of the

Th%r‘%‘ér IRt | ioh s LEesr g8ubdpa¥rt Br & halvi my abeﬁz‘?ﬁ‘r' ned

as U M;thoﬁ%z.%ﬁ:h@hgaﬁwﬁt@ cayke weedodThe BEOHAEE about 1
aci tors, 304 al %fgfg frequency pul ses to be
d

toGaPPUE 98 Tu A BERBFFTR date RnEy 248! G e Presont

1 nvHAWh UEHT%ZQEC&%eQQBt&%EE@ﬁg@gﬁfai§0m§99é£é&éhéipulses for
ul se shaper 305 and pul se phase timng control 306,

pu Pl seshigseri B05 @h@ﬁtpdl%?e BHas®lm Wy comboil 50 msec
det h I
natiify 02 B850 ARad U AL ShaDGudRUsHreMogE ,4ot4ura%td GRvel QPerinit
as ape, and bur st ;r%gpetltl on ratee Agn i ntegral inite
dumoﬁ@ﬁgéﬁér@timnd%ﬁoa@ Russhepomdasd orf &csiveear yoout 0.
dn@um%fncgggegé& gfan also be incorporated to provide
specific waveforns, A voltage |evel conversion
sub=circuit 308 controls an induced field delivered to
Al get pathway structure. A switching |lexfet 308
pul ses of random zed anplitude to be delivered
to ’mﬁt plow309 SiRataprowted ataav EHBr migeadt dw@uSitgugagion has

co evi ce _such _as.an i nductor .
ool G BOR ol TSR A ) s bonErarL it ol BERdsTFe osin

phtb‘%pﬂf&')qulr‘%a:l@mnglle taeashamam &Hzam@et ayssstaI_s/r\.mayThe== cell-free

structureg | ecul e celk1 hrz £ g ‘to b
TOYRe I nftafGFESe fﬁ?olc CFPRUI 193067 RSR BE" %J% Cfruc g © °¢
liteabeiprograntabl seearch applyutapulsidgromgned-satiireltdon Ca®*
_for a prescribed tine and to, au omatlcall rep ¢
oM Fne BOLS| RECHAGHEE: BLFFOTH T or U et Ca™™/Calt o
be a4 £Aldi0NveasS TALE peedead in rﬁ;‘glz‘é%@ohhmﬁepﬁd’al por 410rlevels

exanpl e 10 tinmes a day. A neferred embodi ne

]a]c]cqu hg S itheSprdeedt iGRents onatijséé‘tPF%B{"ﬁ%ntl?‘fel“’ with

redpd®s 06 aboyt HY nteudEod oiabadt I dicautes. aThBnute time

m ni ature contr ol
range. Experiments were performed using myosin light c¢hain

Ex

{(*MLZ”) and myosin light c¢hain kinase (*MLCKY) isolated from
turkev gizzard. A reaction mixture consisted of a basic solution
containing 40 mM Hepes buffer, pH /.0; 0.5 mM magnesium acetate:
1 mg/ml bovine serum albumin, 0.1% (w/v) ‘lween 80; and 1 mM
EGTALZ. Free Ca®** was varied in the 1-7 uM range. Once Ca®*
buffering was established, freshly prepared 70 nM CaM, 160 nM
MLC and 2 nM MLCK were added to the basic solution to form a
final reaction mixture. The low MLC/MLCK ratio allowed linear
time Dbehavior in the minute tTime range. This provided
rcproducible cnzyme activities and minimized pipetting time
errors.

The reaclion mixlure was (reshly prepared daily for each

gseries of experiments and was aliguoted in 100 wlL portions into
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circuit 300 can also be integrated with a positioning
devi ce. The positioning device can al so include at

wbeashozene of a therapeutic surface, a therapepbir§s2005/032974
structure, and a therapeutic device, such as

Qiggbey /, ultrasound, TENS, massage, heat conpress,
R e o o tﬁﬁgﬂ@hﬂhal Ep@&ﬁﬁdzf‘&wmkaCQSHtalnlng reaction
structures, and deV|cescfef n ure 4 an

hé& ﬁPe

RiZHHSI e akeBl didy 9 s ﬁT ?T\ S ofrCof 2a SPectally

de¥@yedDr MA4QQ | pathl usdimisithed pul S87404 i®. I°epeByedconstant
w.thin a burst 402 that has a finite duration 403. The_ .
pe gl Rt bn %403 "PseEuch TERATMSE dtY &FSEEORNI CATRYRN be?  Tisher

scgefined agodel abd® REabUEsEhENGEE] O'Deﬁl&:{:‘atg.&@i e i @fnitorsd
is between about 1 to about 10-5

wikhbaditheaPLaEe®r diPF§PCo FUE ﬁﬁbé%h@oigv%%?WH% RS ZBE10-20,

~m£§§§&9 :er?@n%nglﬁébéhdégf M GOS@cOnh RUlSepketinBHESE 4Rdaction
applied in a burst 402 for about 10 to about 50 nsec

wahayi hlg! &-afodi ififed 15/ MarplFi fife éAderdpess0aradd™ il hiasmm i
Saxﬁ;?ié N f e QU T %ﬁh%of}oéoﬁ@e{x{@ﬁﬁ?% ng EOTA. buri\smﬁ@raﬁf@dof five
0 ou anpl e

bet ween about 1 and ab 10 seconds.
blaype FPEWRICSNR LIRS gmn PﬁFhsﬁg@QPl@@ﬁFrg@léﬁk%ncomPIlSCd

a Ras hegny d?sk&gt f@efrhqﬁgt ahLy Q?n tcfl%l ciumndenendflents ca™,

nmyosi n p osphorylation 1n a standard enzyne assay. The
CaMel ¥LG rae MIg¥ct Fopemixenre fws WhHodehlpgk counts were higher

thBﬁo%%Boﬁﬁﬁﬁt bghef SﬁeE%eB € 'gﬁsggaéfbidﬂﬁb °&a§e§§§%%ed to

ndtes, ‘and Tor s saturati + concentra
prdh¢@iomsn§>mhe.bmdlwgscavahmamkﬁwﬁynﬂd&@l*pgaﬁLEo1b90rporated

E enS| |ve Thi,s, sy, not sp lve PM, at
1n|g§€ s U | ?zea |n®& H% ggk&i 8wﬁa§ "%%§3atwk&k. tiguid
schat riattiion kevueksrw th respect to CaM and reactlon IS

10t LD AILNLE LolE,LRIGE. o RORLLIBT S B Cprecnency
watré fftm .c hadnp kimage (W a@Aﬁﬁéljtaxm@bat@@nbmanttuﬁkey 0. 2G and
o fFRRS AEECkED TS ponst shed O DaSIE  rey. st
dufdM mgnesitiacacetadre; 45 nghskkl bavi n@oser ymead buragrd  upon -
pl‘.‘gjelg(gl(ovl\!{s\/) o-frV\ePeoQJe%O SfIlea% rfx\z/ls;,is which showed tThat optimal
Power SNR would he achieved as burst duration approached 500
psec. The results are shown in IMigure 7 wherein burst width 701
in psec is plotted on the x-axis and Myosin Phosphorylation 702
as treated/sham is plotted on the y-axis. It can be seen that
the PMF effect on Ca®f binding to CaM approaches its maximum at
approximately 500 psec, just as illustrated by the Power SNR
model.

These results confirm that a PMF signal, confiqured
according to an embodiment of <the present invention, would
maximally increase myosin phosphorylation for burst durations
sufficient to achieve optimal Power SNR for a given magnetic

ficld amplitude.

Exgggle 2

24



EGTAl 2 . Free Ca2+ was varied in the 1~7 nmM range.

Once Ca2+ buffering was established, freshly prepared
woQodséeM 160 nM M.C and 2 nM M.CK wer e addegciQisbid/032974

basic solution to forma final reaction m xture. The

|l ow ML/ MLCK ratio allowed |inear time behavior in the

i it s B R “’""dm" i éﬁiﬁféﬁﬁiméﬁ\zl dedcheppoduenbl Enemtmm use of

activities and mnimz ettin errors., :
2 Honon ofi ROUPL WA (TeeHidr preptriad ARl v oinedtive wouna
reﬁeﬁ efod¥1 e&pﬂaitmﬁhﬁdaﬁﬂdé\@sh% | SRt ewéw @hh@@cﬂbrléed both

ortions |ntol m . E pendorf t ubes. Eppendo
b‘?%‘e@a"bﬁrﬁ all‘/m‘ﬂt? rké‘éifthgﬁH‘ﬁl x¥ar é”@oﬁ”@bké’pqtedat' rDo‘ﬁh ts study.

Hed L rensfesed et fadespesi@hd Yndeshgned swakeghbaghmore than
mai ntained at 37 0.1C by constant perfusion o f water
SOBr evRIEtP 15y Usas$488- t hrough a Fi sher Scientific nodel

800 Qﬁﬁaaﬁcvh@ﬁg%es@l@e eauwm/a%nrreﬁrc&agsgmﬁéma dose of
therm stor probe such as a Col e-Parncr nodel 8110-2

Kelafbrseddi AYOhe Epfentisrefofiagéndudi Ag “"@I"Ikgexpeﬂ‘n@ht gdequale
an&é&ﬁé*%‘wﬂ@ﬁ el 18 Le@% 2 {}%@ éoﬂ%{?’tz%aATpghéféh MaSrepped

oppe Laermm | fer solution containing
wiBD nM ROTAItCA ﬁnqﬂaﬁwﬁfzéﬁlmw bl MR S&Fpl egnder éra@ed using

st&@ff& e@edﬂu%%h eﬁ@?fl&”ﬁ”%l@ B!-,é‘mmco%f ISS—%QL §1§1@5§| incision
assay m xture minus one of the active components Ca2
waGahprf@st INLCKOhEXDer iskdnt slovor tahi-bh Franka countke dorsum
of“ﬁ&enhfgﬁeﬁmkb%%u%go ngmﬁéﬁérﬁﬁdﬁ%ﬂ%“%;ssecte& to break any
osSphoryl ation was alFowed to proce€d b nd
remsnml Gt byivstnt | hep 821 | arcorpor avednd namm"lmateiy 4
~using.a TM An 3
ol EH 0t ST |onqjc% nt%élggg hegsggtc%{é{i Y”rclhse EI):Lleet F
avbikistsyofiamafe ghof weque;r}myw\@wkﬁerm erlﬂm:dep&ws% were then

mai nt ai edcnt t 0,.2G.and r etltlon rate
c1 B8 FLER % 070G PRy Bin or B A ARG LR ORE IR ey, tne
aninan 65:enmc:retio B@@ﬁenmﬁmmmed Upons-y OfECt Imagéritoneai.

... Power SNR anal ysi s wed that, optinal SNR
DGR N & R e e 10 TBUPREL dEREY O b R6ATRed SHES A0 water
adnegeitdhe results are shown in Figure 7 wherein burst

w dth 701
PMF exposure comprised two pulsed radio freguency waveforms.

%esaure to
| ve

The first was a standard clinical PRF signal comprising a 6b psec
burst of 27.12 Mlz s=sinuselidal waves at 1 Gauss amplitude and
repeating at 600 bursts/sec. The second was & PRF  signal
reconfiqgured according te an embodiment of the present invention.
For this signal burst duration was increased to 2000 psec and the
amplitude and repetition rate were reduced to 0.2G and 5
bursts/sec respectlvely. PRE was applied forx 30 minutes twice
daily.

Tensile strength was performed immediately after wound
excision. Two 1 cm width strips of skin were transected
perpendicular to the scar from each sample and used to measure the
tensile strength in kg/mm.. The strips wore coxcisced from thoe same
area in each rat to assure consistency of measurement. The strips

were Lhen mounled on a Lensiomeler. The slrips were loaded alL 10
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in nsec is plotted on the x-axis and Myosin
Phosphoryl ation 702 as treated/ shamis plotted on the

wh2e9Se12kt can be seen that the PMF effect onpEgris2005/032974
bi nding to CaM approaches its maxi mrum at approxi mately

500 msec. just as illustrated by the Power SMR nodel .
apdte sy déiddigsaontid fithat enRVFeskgpatdtic ifr gurpdrison was
according to an enpodi nent of the present invention, X
ACHRAIH Y M PEY™F neh e a8 TRPEs Ph Eﬂgsrﬁwfétlio figy kilograms
pebUift cdurd i ORs sswibkCciamt dre aehkexeuwapti nal Power

SNR for a qiven magnetic field anplitude. Exanple

2ACCH? TSRy 'S SROBRBOAY FEHS dfetHe SpridsBRELT nleht M 65 psec

1 48€s9f pRr POYERa SNRidoel3 was4 T or khegnVefdd i egk | 8x88sdd group
vi xro wound repair npdel. A rat wound nodel has been

vohgts thdt deter d6d™Bot FOBi G GRIHTEH 19Fo8Rd (P<-01) , which is

a RbechemGakby, RNd-Was-used i thisrtd Wend8d td¥rength for
young@adult mal e Sprague ﬁamﬂey rats ‘wei ghi ng nore

Lhe haRUB00=gr afts” werBsSEt PRF 28091 The anf fbdsraeraccording Lo an
erBOSSLAAL | 7201 giké%,léngmi%%ﬁ%&ﬁ”gékn%oé ePQxIr%%(eéNE@%&ﬁ‘el was
75 nmg/ kg and Medel om dine 0.5 ng/kg. After adequate .
2l anebthesi kot Beanthehtsveted tdeowtoranangad 3sfaved, 1 kg/mm
pr egd W th a di betagdi nelak cphal, sol uhbon,  and g
‘Pd?§€£d93£1ﬁg“%tg?+ égteg ﬁ%%he@ﬁhégngaa‘ilﬁgscarﬁé ass. the
regipligs clinki rfdar twei siighahas weerf orredsidnbliyrntthy sfiififerent

fr&gw@%éﬁnﬁﬂﬁiffaSCia on the dorsumo f each rat. The
wound e A

ges Wwere bluntly dissected to break any
r erfeigdgrederiiel dbinbeesrateaiialg an apediweohdef the present

... approxi m I cmin diangter. oSt asi a-Was_ . .
BRIt Sabel e FOB Bl Mty conta
bet hexcskicededgesh HigndKinaetdyes werex t pewacl oSk WPRE asignal

4-0 Ethilon running suture. Postoperatiyel the . s
COLHIHRIS (e Ved BT Ao PROASTERT - O birfpkgresSit invention,
act@lewperd taneal rephey wer enpl aeedmbdel Nth va dued £6@€S manner
_.and recejved food and waterad |jbitum, PNVF exposure .
vegtiibr ACH £H5 Ful o it o i ety WaVRT ofeserated wound

repair but reguired more fthan twe orders of magnitude more powar

to produce,

Hxzamnle 3
This example illustrates the effects of PRF electromagnetic
fields chosen via the Power 8NR method on neurons in culture.
Primary cultures were aestablished from embryvonic days 15-16
rodent. masencephalon. This area is dissectad, dilssocliated into
single cells by mechanical trituration, and cells are plated in
either defined medium or medium with serum. Cells are typically
treated after 6 davs of culture, when neurons have matured and
developed mechanisms that render them wvalnerable o bislogically
rolevant toxins. Aftecr treatmont, conditionced media is
collected.
Fnvzyme 1inked immunosorbenl assays (“ELTSAs”) lor growlh flaclors

such as Fibroblast Crowth Factor beta (“"FCEL”) are used to
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The first was a standard clinical PRF signal
conprising a 6b nses burst of 27.12 M1z sinusoidal
woR¥eR3e21 Gauss anplitude and repeating at 6@@1/Us2005/032974
bursts/ sec. The second was a PRP signal reconfigured
according to an enbodi ment of the present invention.
cudibki 41 B LR ab TEEEET IHus athen nwas vrmcr epsesnie R0 neurons
msec and_the anplitude and repetition rate were N
275 URRRH: THPD, DRtk BPOYs 0o TESHBE TVEFGY FRge (“TH'),
an\Wasz ¢hP| tBg: f 8FnB0-tH NtHeSatM S eadlad | yrdensd & L-dopa, the
strength was perforned i medi ately after wound
PreseTas ol THBPA™ U wi Bt St P955Em gferéidicn n\igrens are Lhe only

cellansgeted, peypandigukarediaidhe s gcainfd OBy gash. Sampkels are
and used to nmeasure the tensile strength in kg/mm 2 .

WANEL 1] Y RAE R FEG FRARL S PATBCAAEEUL T eBbRiRBracToss
thd @SS LARSLALSACY0 B n{Halaﬁtfri%aE%n.The strips were

then nounted on a tens ioneler. The strips were | oaded

at . SQ0MMEed AR bRd Bhler DA SuaTd oBcewgBndBatedsbefiere support
ned fén J0URC-PLYd 203D I IRC AU oo thies h0Ald SSlddha1 ce11

strengt'ﬁ or conparison was determ ned by taking the
deaiver ageubfurthenariba mam lcoadard Rihflogrdhs pPerc neeefed to PME

t trd ps,.tr S d. . X shoyws RS

(00 e PE s 0 SO0 G o1 SR ESHE S TRIER. vou:
groipmarewasiilidized. 4G8oky/ miskd dfo tWEF exposadegioupl group) .
X SAls + / or__ tro ou . .
ord Bl e e e ok e R ErSE 2 Thodh 8 Potore medium
chaverjageGtrenpi | steendidsthareehee000 BvFect Deatniss2 hours
_fPRF Si gnal , G anﬂi ur e(gr%:gogldi‘ggeft 0
allhte Fredeft THUERY ifon 1&g ta 'Bovwer
trdattedhtk gdimmi2ahenus hien treedted omoygp) versus 13.7 1 4.1

kg/mm 2 (p<.01) for the control . grou which _is a 54%

ROPBHOE T TRERPRETRS [ 61 ORE ¢ ISP ER e rhonopaioers  of

susvigridg canbdmyi rdidgfier ertirohbomigaeh 2otdiers WH@secultures were
results denmonstrate that an enbodinent of the present

SXPPRfEht i6n A oREACE ridw BREUE g‘i‘ﬂéi}{%efé‘wﬁ ‘confitgiiFedt reatment

redheds colalid hoe freducednw torsd@n f beantlbhd @WebE surviving
power, The PRF sjgnal confi%ur ed according to

n
NeRHRRH mERC oF ST HECDr é€8nt SHAVRNtTon FLIUTe” © Where type of

treatment 1g shown on the x-axis and number of neurons is shown

@N%iﬁ%”gegld itv{."gigltc 51%{—15 ( EME

on the y-axis.

Flgure 7, where treatment is shown on the z=axls and number
of neurcons is shown on the y-axis, illustrates that PMF signals
D and E increase numbers of dopaminergic neurons after reducing
gserum concentrations 1in the medium by 46% and 48% respectively.
Both signals were configired with a burst width of 3000 usec,
and the repetition rates are 5/se¢ and 1/se¢, respectively,
Notably, signal D was administered in a chronic paradigm in this
experiment, but signal L was administered only once: 2 hours
pricr to serum withdrawal, identical to experiment. 1 (see
above), producing cffects of the same magnitude (46% vs. 48%).
Since the reduction of serum in the medium reduces the

availabilily of nulrienLs and growlh Tfaclors, PMF induces Lhe
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accel erated wound repair in the rat nodel in a | ow
power manner versus that for a clinical PRF signa

wohoezaesel erated wound repair buf. required pprRISE008/032974
n two orders of magnitude nore power to produce , This

exanple illustrates the effects of PRF el ectromagnetic
syfitles s ookl vuliel e "Bave - nSNB neddtedren MeUr offse | Ncultures
culture. Primary cultures were established from
Chegedii ¢ days 15-16 rodent nesencephal on. This area

I s i 55 66 @ ordicEs aGicatebdinens i REke peekbsm&®Y to illustrate
mechani cal trituration, apd cells arg@&!ated in either

Lhelef [ k- sl GifFor-Crretli b WE PPk im0 GEPs greducing a well-

chi¥Rbcah ded r et @thmfsker & dayspahidatldiér €,caMien death. This
neurons have matured and devel oped nechani sns that
mot@@dke PREATTUCRELEDIVE3 il 84Ftalty Fepafht transporters

an&olhﬂ§bi%§téﬂtddﬂﬁﬂdﬁ&ﬁ&,e%%gﬂétE@ﬁﬁ@eﬁﬁﬂiath§scﬁii§£ﬂg these
ed. Enzyne |inked i mmunosorbent assays (" ELISAs") for

neyrewt hoy aet sl S hs lde s -br obt Hstrag ovit 1@ e detiah 25 M
e b1 £4) o -al t aqu LLy LI J8l8a LAt Ot he pigur

oSl gentd | B LA bR 17 siguze o
ilamsibohs t ohesa osesiel tBdroxgiasereatmenty is agahevzyme the x-

axi 0L, GORURKLS LRe amkaRsaskd byrasine &@ L-dopa, thee toxin
precursor o dopam ne,, Since dopan1nerg|c“neurons are
kiithedompprealiingtelmt SpRodute thki sdepyimedgdct higurons in the
abéélr?éee”laf }s«'gs B8 rAdAPL Tigd bé’oé:eou?}_' Eﬁﬂ"{féa&gg' S &l purst
per péendi cular strips across the cul ture di sh under
widQOK =nefiiof | iwd;ont r8pramnycont d¥aschi plighebfisamndy increased
rowth factors.that su 1 neuronal, survival . S
ReBr T naclER 6ot S0FEm ¢ dies TRaFond oaPLdhe i) 02) - this
reful t uhesmget e iwas acharrgiedraaing cieb | sleweil epexposedrbprotection
. PMF ower level. 6 burst.w dth 3000 nsec .
SLF Ry T2 | POty Ghoe R cR RIS Oty 351 used £
legbedl, d¥palbheexposueartnsl ligr aup) stdadatp 2roseat Predel of
"%ﬁeatnqn; PVF treatnent 2 h%qrs bef o anLun1changez_ o
PaEFbirs USEFoPSEr - £PBat et BNE 1 Kt CatHogp g5 imilar in
sonét gayAedburheharg@knd sk OMD hiSedghiBedt 88¢ in Parkinson’s
treatnent (PM 1' treatnment sinultaneous to medi um

digﬁ%%%e%tsel .

Example 4
In this axample electromagnetlc fleld energy was used

to stimulate neovascularization in an in vivo model. Two
different signal were employed, one configured according to
prior art and a second configured according to an
embodiment. of the present inventlon.

One hundred and eight Sprague-Dawley male rats weighing
approximately 300 grams each, were equally divided into nine
groups. All animals were anesthetized with a mixture of
ketamine/acepromazine/Stadol at 0.1 cc/g. Using sterile
surgical technigques,; cach animal had a 12 cm to 14 cm scgment of
tail artery harvested using microsurgical technigque. The artery
was Flushed with 60 U/ml of heparinived saline Lo remove any

blood or embolil.
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Resul ts denonstrate a 46% i ncrease in the nunbers of
surviving dopam nergi c neurons after 2 days when

woubiMizes2Wer e exposed to PMF prior to serum  pcr/us2005/032974
wi t hdr awal . (lher treatment regi mes had no significant

effects on nunb Q f surviving neurons . The results

Thé@@ M&W&%@ﬁs& iy ik inh ere taype dotnbt eataEry. 4 sushewn . 5
on the x-axis and nunber o f neurons i s shown 0{1%5%1

My WEES PTG FRELTCS WherW (T ERENERE Y BTSHTIH Gt

sedmand$ ANAhHBUKDEHE Of er@tH 10NS-tieSyS NEWAG Otkwd r@lw@uem
I'llustrates that PMF signals D and E | ncrease nunbe
BN F ORI héﬁ@#éﬂae@r%@%‘t &rlegdadi hg°Rer dme resulling

1o&ONEENtRL) 1S ckl {hes nmdiduPk 46 %@Bﬁeﬂ&%edteﬁi over the

res ectlvely. Bot h signals were con ured with a
anpprkts vahﬁcﬁuaﬁlweélﬁ%%n unﬁé‘tﬂéﬁet?ﬁw dG &4 nar e

11’15’:(333%:11 ant Hisged %@@H@e&IO Vel oot abbyn Si gRal WRsMasen
admnistered in a chronic paradigmin this experinent,

rdrbcéwmky griaces WasCadhs rf? SteirmEd SoRMyPSeng B_uP® hd
410 Wl Wit hdrauwad, @g@&u t
(?lré%élgéla ove e %]ro Ec:l%g e ?eéic?l?ntg%%tékléégaane mag%%& e
treaggents UQYyersi ktblehet ddudyi @ﬁdoi)s‘@r‘-@rﬁa wades 4 to 6,

30 T’Eﬁﬂll u eecxct%%%\%_ st E’ﬁ/": aé lc.?'cp\} ldb‘tlylgo Of %”&éxﬁé Q:r}%mdgn tic

grovvth actors, i nduces t hesynt hedi's of ease 0
Liehdseldradt.ofs Bydt he weakuriegimpénseekeviel Jsled i 4, 8, and

on of f d -
12 R4 pERELFERTL) VB iRco SETEE 30 adigy Zﬁ“e%ttﬁent
tw:‘pcr@omaia}g u@ingl Echagaicterd isat nopelaat $m b_éids for 4, 8, and
m cel | t Th| S m)l ecul nt ens colls
12 Wega]fﬁ ‘gf“ﬁlﬁl ??I%o%lﬂeﬁe 1Y dnsor flecrgsl N T Hi bi t s
r@ﬂpémmhm’id{rl al enzyme conplex | thus killing these
ne ns oxi dative st ress at
ok LD sept e s T HoSorPRRE et Seaten
grexfosifiagar adivgos . chigtinetdd Ialc:u;s»ﬁ;fiaﬁ@stdi hﬁS@mbodlment of
results, where treatpent jis sh is and

Oon
they PEESTH AONERFSRE - | 20 Eibhh Ih ﬁe“‘iﬂ?‘a&%‘%‘m G vere
tr&itd@deap@moxiimatebyr¥0d% & fadvherdepaniper gi G 01S2.0

qax%%%;gfsi%%es?lggg}?g{llggg }2r em%ter!:er%to. 2911%sgg)sez7oflzpl}\/{{'§{z. Animals
were positioned on top of the applicator head and confined to
ensure that treatment was properly applied. The rats were
reanasthetized with ketamine/acepromazine/Stadol
intraperitoneally and 100 U/kq of heparin intravenously. Using
the previous groin incision, the femoral artery was identified
and checked for patency. ‘‘he femoral/tail artery loop was then
igolated proximally and distally from the anastomoses sites, and
the vessel was clamped off. Animals were then killed. The loop
was injected with saline followed by 0.5 cc to 1.0 cc of colored
latex through a 25-gauge cannula and clamped. ‘''he overlying
abdominal skin was carefully resechted, and the arterial loop was
cxposad. Neovascularization was quantified by measuring tho
surface area covered by new blood-vessel formation delineated by

Lhe inbraluminal Talex. A1l resulls were analyxed using Lhe

8P53S8 statistical analysis package.
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wi dth = 3000 nses frequency 1/sec) significantl
\ g y
i ncreased neuronal survival over 6-CHDA al one {2
wo-20@odp12p 0. 02). This result has particul ar reCensp®s/032974
to developing neuroprotection strategies for
Bf n ydi sease, .hecause 6-QHDA is used to |esion
ﬂ'{;miin@ ﬁ{@fs{ﬁs e BEarse | 4 1 ferestandar depvdent 1 amided t ionf
ocf T PAb e T5RE08 Son el AR ARAMO8 SO ac
thaeur dgegenemai oB8ssal Pheskmatsion v&sdttseadeamlsgel f

cOBRET by e IEda £I6 S| nilate SHHUAGLHFAY | A1 1R far

gthﬂiy’w@ameilgﬂmwnff@wmﬁnm gxfahewaecmrmimmomm 0

onfigured according rio and secon
cuf Rt ot LocolaPhoctd B Sribdiien: TBSE et e gaReared 2s
a Laveathnish @é@mauﬂéwg c&mi:ﬂ}:giﬁedsaﬂagget:ﬁﬁv\&ﬁj/edwfe the
rats m5|gh|ng apﬁrOX|nateI 300 granms each,
aregiat ]y WRei déd Pnrd=hifne® f‘d’&ﬁ? bﬁfJP”ah‘?’rﬁ?‘%‘)%‘”éLe

neéﬁ§§éﬁﬁﬁiﬂ%§iﬂﬂntﬁeégﬂlé&ui@ ®.f + 0.82 cm2. Both treated
ket am ne/ acepr omazi ne/ St adol  at 0.1 ccl/g

Usi
Ire¥R?i e SUFGikCaPIRLBNMRGURERPT Qi’ééﬁtgﬁh’nﬁﬂu%]ads%aqﬁlftérﬁatlly

518nidi emsegent, 0ol ) t &hd c ASHBNYGNAEVBSHEA WSENM 5 of 3.57 %
m cr osur gi cal technlque The artery was flushed wit

-89 o2 nfo thenfpar PAFPS sFSR i16 06 Peddve ahydd qrft?oéor the
.0 &a@é@c&ﬁou@esﬁtt §2|wé/@l§s°‘e|£§nrd€ﬂtsh 18N A¥CESDE-01 group

di aneter of 0.4 mmto O. nm were then sutured to the
dlﬁpéﬁ%%%tjed/i‘pr—*oﬁl gal C@ﬂdoijlnﬁcﬁfass@g\ﬁéﬁﬁété@nt Hehgiepp the 0.1
gah 850 g?rc_{sfd’u\ﬁslﬂ§ Qd“f‘og?nld 4 orengd a”Qﬁ&SPEQé udus&l

T crea enDra arteri al OOp e res
FEWAB $W¢|i‘a@@d 1 A- 85 st m%rﬁé&wlﬁé@ﬁev’@ﬁ@a‘t ed Awetrn BoTh

crbpedmlnd PRI TRln B AL, YR PLY S con
namm gas< tthéf 1p andern gorptzided i nto one o f ni ne
O OPSsc AOHDS Jl 83 e (FANLO Mo PesEr L5, | ecel ved

no e s and were killed at
e:me&:@mmmz" eeks, sgtoups: et @b an iselaked arkerial loop

according to an embodiment of the preésent invention increases

}__‘l

{‘sJ

the amount of quantifiable neovascularization in an in vivo rat
model:. Lncreased anglogenesis was demonstrated in each of the
treated groups at eéach of the 3acriTidce datées. No difrerences
were found between the results of the two gauss levels tested as
predicted by the teachings of the present invention.

llaving described embodiments for an  integrated coil
apparatus for therapeutically treating human and animal cells,
tissues, and organs with electromagnetic fields and 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 bhe understood that changes may be
made in the particular combodiments of the invention disclosced

which are within the scope and spirit of the invention as

delined by Lhe appended claims.
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30 min. treatnments twice a day using 0.1 gauss

el ectromagnetic fields for 4 , 8 , and 12 weeks
woaniBb2were killed at 4 , 8 , and 12 weeks, pCT/US2005/032974

respectively) ; and groups 7 to 9, 30 mn. treatnents

o tmrge a dey using 2 0 gauss electromagnetic fields for
"What is"&ladigdldsweeks (animals were killed at 1, 8

and 12 weeks, respectively) . Pulsed electronagnetic

1) ENer Qe MBYU aprﬂ!ﬂ et thbRadhonted Gioupeutscng taeatment  of
devi ce constructed according to an enbodi nent of the

animglesamd ihWems] 6RTPARPHRY St X45@Sefferi nent al groups

Vet & il el ‘?% f 05 30 1@-BUt eSotaM CRaedaymat a@ﬂcbhtdﬁ.n@ lto a
gauss ofr 73 gauss, using short pulses (2 nsec to

mat el modak hawinglad kess theaia |Gt B th‘ﬁaB‘FtFﬁe said
at PRldcatyy h%@egeg copsingd tRuensHr etbhas te@aid®ntpathway

was proper y app The rats were reanesthetized
strmwtdr&mtanrne/acepronazrne/StadoI i ntraperitoneally

a%oloq.n%[ Kg. %flu@eggr L0i 4 %ln)é wHSkR8rhNSarameter so

QU
pr evi ous groiln 1 nctsion, r%]tr enor al artery was
that dentd fated.eant cheekednf bs cprm@rmyredrr’r@ pendespriaple in

sai {%%Q/eheooégc ;’?’%37 then kil aéﬁévé”}ﬁgﬂ%!dlﬂlﬁa%@tgb§{iﬁl 1y sald

B4 noseés sites, and essel was clanped
tar§éf . pthwey sstwerarureen kil l ed. The Ioop was i njected

with saljne foll I

Ia?%&e¥?ﬁ%ﬁ&ﬂ?9a%;? gauégg%g%nula d’c npegEa 96§§1gured
at Qugst Yo wbeofemegl skin was careful ly resected, and

the arterial | oo osed hbov ar. ti.o Cos

quéﬂ??$?%ﬁ??@’%¥§§ﬁﬁ nangheog%r%d%e afggaggégrédggggéfonlng
devi@¥ bbood-yEssad froprakinntdeto nest@dangdthpathway

intralum nal latex. Al results were anal yzed using
StrpREUEPESRRY at i st i cal anal ysi s package. The nost

notbgsabhe shid exenaecmnagneevassigmal zad isaidbewgenh pathway

treated versus untreated rats oceur red t week 4 . Lt
StIURERTE| Welng oSy Ao 3885 Tt 8Pﬁa‘f?‘61?1 U "anong

controls, however, each o f the treated gr oups had

simlar statistically significant evidence of

neovascul ari zation at 0 cnR versus 1.42 1 0.80 cn? (p

) 8- LN oa ThESEL RS amReaifdsasd 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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a latex bluah segnentally distributed along the aides
of the arterial loop. At 8 weeks, controls began Lo

wolamnsiFat e neovascul ari zati on neasured at O, peT/0s28¢5/032974
cn2. Both treated groups at 8 weeks again had

approxi pately equal statistically sigmffpatn:
3y TREDEy oG CELEb Ha 1 Wbieseany sabdl e ETne) SO0,
func grémt Iﬂﬁc?u&egaéléslﬂgé%%n%n%fog 3/ ffeqded Cﬂ?nciﬂront,lh%

gauss group. At weeks, aninmals in the control
logagrchpidi §phayedn 1. Fichaptdls Eppchioneosadd cat #¥pananddal -
reas the 0.1 gauss group denonstrated 5.95 3.25

funccl P+and the 2.0 gauss group showed 6.20 3.95 cnR of

arbori zing vessels. Again, both treated groups

I spl ayed ¢ [ abl tistically.sLgniEi :
o HERLRLES SPRRIANLE YTy ST PN ing 5
of afti ndapgsodenvastfate gahanetelreftirbhangietledds dihg step of

stinulation of _an_isol.ated arteri al '
cmo&?ﬁ“@nﬁo&?ﬁ%ﬁt °br5FHe Pr SSETY %)n\efe‘hq? V%gg?rﬁ?%%{gés&%hg%
satidfguat sagnglatd i fohdd Ratdevasdellari zation in an in

vivo rat nodel -. Increased angi ogeneai s was

denonstrated in each of the treated groups at each of
5) THRemsaebhf beeclai®sl, WNedilf eaedcesepecs Eloawsing a

between the results of _the t\/\oafn%guss | evel s te?s%{e asy
valyg &di efed Byt AR t WAEHE b PO & Spr ERBRPST ARG =0
stegd O RUcDesEE Beda eadasit NRiils aftorcaBti shegwareftoroidarameter

apparatus for therapeutically treating human and
to safipdly @ePpyert Pignes, taltPicgias i F‘gdﬁrect romagnet i c

fields and nethod for using sane, it is noted that .

nmodi fications and variations can be nmade b ersons
6) T MeERoFnoEnE ai® in FheRiToPotHe taBEYE PRGRTARGE Gt

inciiuddakehengthgnbecsnasrshors t kat1ehangssudny deyarmde
In the particular enbodi nents of the invention

iongi syldodddankliseh are within the scope and spirit of the
i nvention as defined by the appended clains. What is
clainmed is : 1) A nethod for el ectromagnetic

7) Themgded oft céaimeht BIrtdmhedoTPaAdindniie ebaDréSsi ng

bin&ﬂ%;%&§g§a%%Fligands to regulatory molecules to enhance

tissue growth, repair, and maintenance.

8) The method of claim 7, wherein said binding of ions and

ligands includes modulating Calcium to Calmodulin binding.

9) The method of claim 7, wherein said binding of ions and
ligands includes modulating growth factor production in target

pathway structures.

10) The method of claim 7, wherein said binding of ions and
ligands includes modulating cytokine production in target

pathway structures.
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Configuring at | east one waveformaccording to a
mat hemati cal nodel having at | east one wavef orm
woab@mshes, said at | east one waveformto be ceuplugshosa32974
S h g tar, get Cpiat ey UB Tl ek e Ll Bhoosi DI04

1) THe Wéggg&gg{ & drm” §F§%%t%$l§o tEat€%§$§)at | east
ligan\ﬂ@Vﬁﬁﬁlﬂad}§ rmmﬂiagmk?@d gtrgwbkk: tlecectabired jqytediigesar get

pat hway structure ove backgro [ Vi in said
relevBatgbe’ pArTiy ATt GRBA G neat he G arde.

el ectromagnetic signal fromsaid configured at |east

one wavef or Integrating at |east . CO I devi,ce
12) Tyet ﬁ‘e’éhﬁes?ﬂ SR de\}“’lh@%eﬁf} B%l%%%@&&“?%l% ol%glrsr"i t‘ea)};lato
1igarsid Gntahges RAIUMRVirR] Hiotiveneand Lodpiésupsailarization

el ectromagnetic signal to said %arget $ath oa
for ogEM{ly uFEPILT nPEhiIPLTIERSE Bhe EBUPTT Ay doifice . 2
strucdturdé.method of claiml , wherein said at |east one

wavef orm paraneter includes at | east one of a

frequency conponent paraneter that configures said at

13) 'Ill'%aﬁltetﬂea wavef o1 1,0 JreReah katwesinabegitod. (thsHanand
about 100 MHz, a burst anplitude_ envelo ewpara ter ..
ligandmﬁnfcépri@ﬁsmgdmmﬁ%qun&éﬁ?néadaﬁ%ﬂ’ Refif-ar s zation

for tIULGHAR oR BUESH - M LHARAT ATBEEEel hat varies at each
repetition according to a mathematically defined wi dth

function, a peak induced electric field paraneter

14) ™ é‘lel%gxogegwegf ahopt I dMigmsand 8RAYEnd 09t Méreamana
sai d target pat%way structure according to a . )
1iganmst Hemdtidesal ngddbat g dJuavddi dactans arpeaxtortfsedor
magnet i Lect i ' par anet er varyi ng between
trea%‘%’u ofc%?}egﬁd&%%%%]tﬁ%g'l T in said target pathway
structure according to a mathematically defined

uncti.qn., SUBSTL TUT. z‘lérgl ( = 28) hg¢ N Lo d Rf
13) %I‘%ir?ﬁf%’qd ﬁk%e?gﬁﬁ%aﬁj%e |enler§l§|§r%f)1| ?’%‘ﬁgén%uﬁgti on ]
ligahde€| itdgsidets medslabimeg ddngidddnesdgenoy heprasenlagization

for Io%arlthcimarf fsﬁgggl Qsogdé:psa.otl c function, and an

16) The method of claim 7, wherein said binding of ions and
ligands includes modulation of the release of human growth

hormone by increasing the length of deep sleep stages.

17) The method of claim 1, further comprising the step of
applying pharmacological and herbal agents to target pathway

structures for growth, repair, and maintenance of tissue.

18) The method of claim 17, wherein said pharmacological and
herbal agents include at least one of topical drugs, topical

creams, and topical ointments.

19) The method of claim 1, further comprising the step of
applying pharmacological and herbal agents to target pathway

structures for treatment of.neurodegenerative diseases.

SUBSTITUTE SHEET (RULE 26)

33



function. 4 ) The nmethod of claim1 , wherein said

step of choosing a value of at |east one waveform
woat@mgées further includes the step of choosi paTAS2005/032974

val ue of said ,at l.east one waveform paraneter to

o g fqﬁkkqh% A §hgpam“pgnwgpﬂ@"ﬁa@|pknndel 5 ) The nethod

e

) erein said step of choosing a val ue of

20) aithel ‘?:?efstth Qf‘%f"‘@‘iﬁﬁﬁrﬂ“ %@f@&?fsafll& %%&theﬁhﬂgeéeﬂ@e

005|ng a value of said | east one wavef orm
1ncxuﬂeﬂnauaida§tSQFESb§ bh¢¥ﬁﬁﬁuqm%uﬁﬂrﬂﬁ§eﬁ®|§€ePaP?%¢lc

strlgta%itﬁllway o eﬂ%‘igog?QIc&é a'éﬂﬂgrca\’i{q%&%‘sglﬁébd t@lﬁg@émlcal

structure ncludes at |east one of mol ecul es,

suppetts, drisswesalovgans, Vowsd dmPdingsnd®ady, ) sTae

net hod of, .cl ai_ m I G t ste arel,
cusQﬁ?ﬂﬁru?%%ﬁ%?%ﬁn %Fsgan%é9§0 regucg%%?% ngﬁgcu gsgépare
spoﬂth&ﬁ@ddsswﬁ gtowchurespaiat cand beipdeeadnia. p80>}lMlty to
1 nmet hod of c% Lm7 , wherein said binding of ions
lv%ﬁ% F%%ﬁﬂﬁi & u&es nodul ating Cal ciumto Cal modulin

bi ndi ng. 9 ) The nethod of claim7 , wherein said

bi ndi i ons ds . ncl ude 0
21) PHER of oS RRIERS - E 8 BT pay S0 vt Grab 16y Wrlerein
sala ﬁ@ﬁd{mdlrm‘lxﬂeal Ht?leay\hecbm miSa;aj:nlym@l,ngaehlomns

| i gands |ncludegfnoduéa [ cyt oki ne production in
acce?%?%%ﬂteiyat%ﬁe%‘f SPGECar 88 %‘Ei%%’ﬁ TUTE SHEET (RULE
26)11) The method of claim7 , wherein said binding o

ions and_|igands includes podul a |n factors
22)a’ﬁH€d§»%‘k<P e%tg (dedParty TBEFFER P Hngpgﬂ’lc%nijmludes

at TBLEE €HROCEE dAldubie veetHoda@f akd airdml?. wherein said
bi ndi ng of ions and |igands includes nDduIating
angi ogenesi s and neovascul arization for grow h,

23)" @1)&1@' het B¢ é@'élta%aficefeétﬁéf OSbmpat SIMRY toer BELPT 65.
The method of claim7 , wherein saj bi ndi ng of
appilghBgapf standard physical therapy modalities for™treatment

of a body area.

24) The method of claim 23, wherein standard physical therapy
modalities includes at least one of heat, cold, compression,

massage and exercise.

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

plurality of said at least one coupling device.

26) The method of claim 25, 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.

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

of said at least one coupling device.
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| i gands i ncl udes nodul ati ng angi ogenesi s and
neovascul ari zati on for treatnent of cerebrovascul ar
woi26@a3612214) The nmethod of claim7 , wherein pairfis2005032974

o e g .of .. ons,, H.gand cl udes nodul ati ng growt h
oov BBHEE kgl S Ganan o)

dre” g t'ment of sl eep

dlsorders 1 hod of claimyg where
28) 1 1?fadl‘rili?gthéjfd 35"33&8‘"% GaRaeT THE STtk § e&tﬁrofnaﬁng@ig
sighdyi DY ey@tsdratan freavasclbast zate ot ,f ardelnnt&aiatmm copfigured
saiileep di sorders

) hod
6 MR PP ATSAETERG TTOAR TR e SO P ghe i at
lea®f e wBlemasemsQf human growt h hornone by i ncreasing
the length of deep sleep stages. 17) The net hod of
claiml , further conprising the step of applying

29) PHRE RSN QYi e@lciane her pakthge r&@nﬁm diaieg Q;lhepat:bp/ayf
structures for. growh, air, mai nt enan

muL EpLeRina g ARG SIECOATOF Le) SHAY Ltz adgtd of said at

leag{g%ﬁ@c&mﬁg} RRd aer bal agents |ncI ude at | east one
of topical drugs, topical creans, and topical

ointrments. 19) The nmethod of claim1 , further

30) /8 FhStih the SitBh 2h, appbyby bl B adntdhednd
herbal agents to targ et Eathvva structures for

Slgnaéame@ﬁn@fafrﬁéhrfmmeﬁe aBPY eORF s didentigs rgTEeast one
of Shb %&%Yégg%mQEtgﬁg Qlredaidd by 18h@kebAe of said
pOS|t|on|n

sai evice includes at [east one of
contfhelaap@uw‘ce%QMS&ces, t herapeutic structures,

t herapeuti c devices, surgi.cal dressings, anatom cal
supports, anatomni cal waps, wound dressings, pads,
31)s®ae matsm«bncsﬁ eleetitnr dss fpaabersWiMI%W@p of
.chai e [ g St -
usigdn® <—?ace 4 Oé%gcxh%gtgd IQQQTS_chdtéé{a?aue an gghl S.
staﬁﬂi}axﬂfhﬁe@i@aﬂ rthmgnetasc adneactremlxap/pldﬂataﬁstdof claim

Zg wherejn said.a r Lnek ygeﬁ%ﬁ |§§§t one of
eleghFRERPRS Jfas%rl%antngeg%eégg}lf:es es, socks, and
footware. 22) The method of claim1 , V\herel n said
32)C%Hgl ghd Vé agﬁégﬂsswherein standard medical therapies
includes at least one of tissue transplants, and organ

transplants.

33) 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.

34) The method of claim 33, wherein standard physical therapies
includes at least one of ultrasound, negative pressure, positive

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

35) The method of claim 1, wherein the step of coupling said
electromagnetic signal to said target pathway structure includes

coupling to prevent loss and deterioration of cells and tissues.
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at | east one of conductive thread and coil. 23) The
met hod of claim1 , further conprising the step of
woeRRtyiong of .standard physical therapy nodal i tp@sud6s/032974
Pnr et aentiett arbqdy area;: 34} iThe net hod of claim 23,
wherei n standard physical therapy nodalities includes

36) THe measbdose efaiweal, wWRrdincahpr esspoof cmssbgsy axdd
exerci se. 25) The net hod of cl %i m% , _further . d
electzomapnerng PhaPat o ot mArPSheBALTYA YRt S iRy dAicdudes
coupl@n@Clboragheht Ccsl ynald ttd saupl wealiviyyof said at |east
one coupling device. 26) The nethod of clai m 25,
wherein said el ectromagnetic signal is generated from

37) e hR28bJoBe efaihdENtiaidiv eoanf kgspeds sebibhing easid
one waveforns, and differently conflgured said at ,
electropsgnghecuayeret n® S tREShePREEYEY SHEFHYre includes

couplfi d her ieerpaisi fe1 1 Neomter ek .sequential |y generating
an ‘el ectromagnetic signal to a plurality of said at
| east one coupling device. SUBSTI TUTE SHEET ( RULE

38) T4 28knbRecreLiof, of, C&r?éﬂ@i%lth‘éh%%@%noﬁa&&iuﬁ)ling said
el ect romagnet'l C SIi gnal 'I S gener at ed rom at east _one
electofomdateticcal tpa b ok | gairkdargied sethua¥t Sbacture includes

vefar and gdiifss edd o icafiigyred said at | east
Coupl\(laxﬁjege\}\:%v (?l‘rr-rrvs{.Ei 1%151 %e metrhlod ofJL claim1 , further
conprising the step of nultiplexing an el ectromagnetic

I gnal, .t p [ i.d I t @8N i :
s9) D BHATE 1) o010 08l oo st e
electet@etgnendgnetgoadi gpnasaic aumtaredhiepnshruteass igmdudes

f, identical at .sai d configured
Coupgﬁzf%fté)r r%ﬁl,crgﬁagd?%?%?;éné)&g%l%fté}%t' one of said

configured waveforns. 31) The nethod of claim1l ,

urt her conprisin he st ep. of .usi at_| .
40) edﬁ'b‘%h&’q”rggi Eg?l’ﬁh%f a"f)}ileersglann(}:hr?oﬁgt%gn grgﬁn%%?glgld
electh@iiafieas cadjignal tuebyiavtdrgei gpathway structure includes

coupling to prevent adrenergic neuron deterioration.

41) The method of claim 1, wherein the step of coupling said
electromagnetic signal to said target pathway structure includes

coupling to increase adrenergic neuron population.

42) The method of claim 1, wherein the step of generating an
electromagnetic signal from said configured at least one
waveform includes generating said electromagnetic signal

programmably.

43) An electromagnetic treatment apparatus for animals and humans
comprising:

A waveform configuration means for configuring at least one
waveform to be coupled to a target pathway structure according
to a mathematical model having at least one waveform parameter

capable of being chosen so that said at least one waveform is
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el ectromagnetic treatnment inductive apparatus. 32) The
nmet hod of claim 31, wherein standard nedi cal therapies

woneldesz2at | east one of tissue transplants, apguRb@3/032974
transpl ants. 33) The nethod of claiml1 , further

----- G ARBISI O pl it an 3 | o2l ghyiat poRons

bacﬁ % Ngtl Vel y ég §Qé§ #%?éé@%ﬁﬂgﬁk%ﬁ skl geat
Ve appara ) cl aim 33,

what el ensit amdachuphysicdbviher egiesctatt|tedes 16t wpgakerm
confPule 1 LRSS g%msx@ BRESSHifac i tkMfis for

18858 e ol exer Ci se,
genéﬁﬂﬁﬂﬂ?taﬁ(EléﬁﬁﬁoﬁhgnﬁbuhodlgmablqumZﬁaldMﬂ@ﬂéﬂﬂuFﬁ@ at

step of cou ai.d_el ect eld G d
R R A R e R
to kasa a@fbéhnpyﬁhmaynsmmuotutebIan@nd tissues.

SUBSTI TUTE SHEET, ( RULE The f |
mhér@?ﬁl?+ﬁp%34ﬂ9éﬁlc@oﬁ F% s%?ﬁdg$%2¥%5%ﬁ§%etcgh&ling
devstBnak iftsptdl taar @fatldppbbwayoﬁmg:odwne:a .ncl udes
coupling to augnment cell and tissue activity. 37) The
method of claiml , wherein the step of coupling said

44) erget & paBgRAidghetl gNakedOns@t ob;t@ngﬁtuspaatfhmmm 43, wherein
structure includes coupli 0 |ncrea§§20e

t
saifoptil 4BR®h. OEB)vaTIRE OBt ﬁaageﬁt%ra+?ff31u sy difRSEngne of @

i:‘ret gr%Hc?f ity p%@a%e%b%cthéﬂagﬂﬁfic_@uﬁésg nalid ats aedst one
et pa

thway structure |ncludes couplin reve
anﬁéemntaef%?%tr Rgterpensghorke O it Hde %‘? %ﬁ‘ﬁ% @ 09"

--achQ@EﬁbntEhg ﬁﬁéﬂbdﬁ%ﬁﬁ%&pthGtﬁéhﬂ §|Eﬁ¥§ﬁﬂﬁﬂﬂlﬂtmae envelope

to said target path ma§ structure includes
&

par@@@ﬁlern*gh@‘é Wﬂelrcé'%ﬁs@ ﬁ@GP@Wa patdyiSRtings) afRd ieffod

fungﬁlgha'H]ﬁursﬂWW¥&¥H1ﬂéP%m§E%9 QhacoyRt 14 Aidhch repetition
ect fomagnet i c signal to said target pathway

accstnddogute &nedihiRma tdewdilivngefénpieyaih ada%rtq*rérogkrc a peak
1nqﬁ$é Oﬁlgééﬁi&Offg%ﬁ”bafﬁﬁétEQevgﬁybﬁg Egtﬁééﬁlgbbut 1 pv/cm

t'ep coupling said electromagnetic _
andsiappoak 100 gai Emt dngerigatavagt seativian @tirhlé‘%% gsaccording to

a mathematically defined function, and a peak induced magnetic
electric field parameter varying between about 1 uT and about 0.1
T in said target pathway structure according to a mathematically

defined function.

45) The electromagnetic treatment apparatus of claim 43, wherein
said defined amplitude function includes at least one of a
1/frequency function, a logarithmic function, a chaotic

function, and an exponential function.

46) The electromagnetic treatment apparatus of claim 43, wherein
said value of at least one waveform parameter further includes a
value of said at least one waveform parameter to satisfy a

Signal to Noise Ratio model.
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coupling to increase adrenergi c neuron popul ation. 42)
The nmethod of claiml1l , wherein the step of generating

wERehHGiyr omagnet-i ¢ signal from sai d confi gur g18E52005/032974

e oL e . Ones wEl e arlinit hié) ddE ) dener at i | .
N R TeTanT e S1 Bt o e ARy oo B O 2 Qferein

said ®ABEd romegnatdsett baat wens fanpasatditetfear farkharsinotiudes a
. humans, conpr.i si ng: mavefo€£1conﬁ%%¥ﬁgti%n ne?nsffog p
value ohi$3tf iHy LEPSteR8F BAESWAVRIF AT Pe “Codpraa 0" a °Wer
signal & galod hywav oStiodetur e according to a mat hemati cal

nodel having at | east one wavef orm paraneter capable

of being chosen so that said at | east one waveformis

48) TIRVBSTE It TG REL o RYbELRAEhE Oapp gtk tof e adat @) abherein

~in said target structure above background activity in
said target LY PaTREFLEreuéhatedes 3t | t @RE Cbupiing

'molecgfgéFecé¥¥§¥“¥ﬁ§édé%,SékgaﬂgyeiéﬁéU(éHHiKM@aﬂﬁbon means
y at | east one connecting neans for generating an
el ectromagnetic signal fromsaid configured at |east

49) Tﬂgeei/?&%&{a@r%@:‘;.cf PLeSOHPhE NEbidlL R Q% EQHBANSY | Guherein
signal to said target pathway structure; and a

the sposati bﬁiiﬁgdmﬁiviﬁém@ﬂ@ﬂﬁds Pdsf%&d!fe%”éietogﬁ’étéﬂék}l i ng

strucgﬁx\% Cohd S { NGO Al %iﬁéhggpgé' ¢4 PR Ao 9EVisCRogfidht Ehe
él'ectronagnetic treatnent apparatus of claim43,
wherein said at | east one waveform paraneter includes

50) ThL lgfgéér&{]aggéuoe%i% fcgsg&g@&y RALaIehek3 ! hlerein
configures Id at Téast one veformto repeat
the shghukens abapdcil bkl canglabote 48903 Mdrgetapedheialig t o
matic f unct i

nmat h QN .. r i &

struchy?R R ettt i R, Y G SRR, EiBYEhaRea.

anplitude function, a burst w dth paraneter that

aries at each repetition accordi to . .

51) The RURGETRRIIRPIICT LREA LI BE PR T, Ot REAR ARguigrein
the seébeatris ihehetpaslaneiospledr ybngabet veesyetalpathwiymy/ cm

and about 100 mv/cm.in said target th struct ur .
struciucgy BPnﬁo%ﬁl%\t?mﬁth i$°c {PPy°4 egfﬂ&é)%n f%\éﬁ%tﬁro 5 tﬁ%an %8klne
produRkeakni pdueeanfEg&itdith, repair, and maintenance of said

target pathway structure.

52) The electromagnetic treatment apparatus of claim 51, wherein
the growth factor includes at least one of fibroblast growth
factors, platelet derived growth factors and interleukin growth

factors.

53) The electromagnetic treatment apparatus of claim 43, wherein
the signal is capacitively coupled to said target pathway
structure to modulate at least one of growth factor and cytokine
production relevant to growth, repair, and maintenance of said

target pathway structure.

54) The electromagnetic treatment apparatus of claim 53, wherein

the growth factor includes at least one of fibroblast growth
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electric field paranmeter varying between about 1 nrl

and about 0.1 T in said target pathway structure
woeeeerding to a mat hematical ly defined functi opcTAR»005/032974

The el ectromagneti.c treatnment apparatus of <l ai m 43,

Fe f"géhwégg@%hs-ﬂ.ﬁ;,.' =Pﬂ:::*,ﬂﬁﬁ-lwgg :"-ﬁwm -iié':‘.tl{.;ﬂ te J‘q%g % t iagglc%/é%‘g{ggm%y@ow o

t tgiagedetadert
facéégggion, a chaotic function, and an exponenti al
unction. 46) The el ectromagnetic treatnent apparatus
of claim 43, wherein said value of at |east one

55)V%ﬁgﬁé¥é@ﬂ%%ﬁggﬁggicfﬁgéggﬂéﬂtn%bﬁggﬁiasvékU@lé&mﬁﬁﬁ}jWﬂérein

| 'east one waveform paranmeter to satisfy a Signal to
the Noigrea IRdts capedélt i veUBSTPURIE SEFRICRUBEIZE) BFFhYRG
eLee hG+br 357558 n PR v aGledn Bicd3ation for
Strl\l/\%%%%% ggggg({%?hvl%lt%egg?ggg Teast one v?/a\ygf gr m par anet er
the f ur¢digrerinclfudboneca frvacteres. said at | east one waveform

paranmeter to satisfy a Power Signal to Noise Ratio
nodel . 48) The el ectronmagnetic treatnent apfa(atus of .
56) ctiad ne st nuimeeiehisat dedttmeayet ap@RmadysspEuctaie 43, wherein

i n¢l udes, at. | gast. one cul es, . t
the PERIRL 3 Drieand oL ganaeb et il St pREHREY
strueeateend mjpdaatelsngfiogkaesigl Fndirercsiasulerszghadni sor

i nductively upled to,said target pathway structure
the hEFRF eI RS % A5§UF8° cal modul in is modul at ed.

50) The el ectromagnetic treatnent apparatus of claim

43, wherein the signal is capacitively cau t p, saj .
57)t5?%e?l?ﬁﬁﬁﬂﬂ%@“??ﬁgc?ﬁ?iﬁmﬁigkﬁﬁgaﬁi% %uﬁ?b?%%?%g tfuﬁ%reln
theCakgRaul i o isaumduledtyedoupled The =detttanpgnebicbway

treat ment apparatus of cl ai m43, $merein t he si gnal i§
strugHuEei vRINP @G OgENaS tar YRt R RRG! S‘Frl&%?b?% or

thel @-8REHLRE o Algifasdesane of growth factor and cytokine
production relevant to growh, repair, and mai ntenance
of said target pathway structure. 52) The

5g)elhRet £ PIRYAGEd dhdtlieat FRAtnePP 1% t@fs elfacubh, 43, wherein
wherein the growh factor includes at | east one gf
thef shgobl as$ @ﬁgﬁ@#ﬁively coupled to said target pathway

structure to modulate angiogenesis and neovascularization for

the treatment of diseases.

59) The electromagnetic treatment apparatus of claim 43, wherein
the signal is inductively coupled to said target pathway
structure to modulate angiogenesis and neovascularization for

the treatment of vascular disease.

60) The electromagnetic treatment apparatus of claim 43, wherein
the signal is capacitively coupled to said target pathway
structure to modulate angiogenesis and neovascularization for

the treatment of vascular disease.

61) The electromagnetic treatment apparatus of claim 43, wherein

the signal is capacitiﬁely coupled to said target pathway
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P, i,

factors, platelet derived gromh factors and
interleukin growh factors. 53) The el ectronagnetic

wd z0eat3veret appar atus of claim43, wherein the BEIQUS005/682974
capacitively coupled to said target pathwaystructure

rgaul-at gate LieRst raneiofgnguth fa LS
B S S A R 20 s SRQURDZI0DES

trea%e%%l det AE@RbaRAM W iSid WakeRBesD4) The
el ectromagneti c treatnent apparatus of claimb53,

wherein the growh factor includes at |east one of

62) f'I‘htér %@Eéﬁkoﬁmﬂélﬁé&%&{’é Shlad iR IdE 26khactg) Swherein

platel et derived growh factors and interl eukin gromﬁh

the fsdomedsis BBJuThHEVel e IIBHERGhEC E2ifehf FERt RAJpHFM us

strdykdyea§g1ﬁgdufgﬁgE%ﬂbléﬁ%ﬁ@é&%abnﬂsné@@@@éﬁléﬁﬂihlon for
to said target pathway structure to nodul ate

treaﬂmgn@g@ﬁe§ﬂ§ehn@lﬁ@@¢%@%uIarlzatlon for the treatnent
of bone fractures. 56) The el ectromagnetic treatnent
apparatus of claim43, wherein the signal is
63) iThduellevskymaangied trgasmentt apperapes efayr et dBur gherein
t a nodul.at [ % I [
the e edtnErfRet CRENEP (BN LE8" Bapu, fh badt | Al ly
struduﬂrbrmmagnéulcteranaxngﬁnaﬁyﬁaﬁaﬂusegﬂa@¢%d¢wim¥ion for
N ewg& %in th eglgnal |nduct|vely coupled to said
TR e WFUAS to nodul ate angi ogenesi s and
neovascularlzatlon for the treatnent of dlseases 58)
elec romagnet. c .treat ment cl 43
54) (il R EREPAT NG 1 CUIROr: POBF o Bt e gt B wherein
the ts&@ﬁﬂ pat Ifilwaycsiveu:y Lkﬁcmgtlcedmid:ulsaud aagge’gepmlshwamnd
neovascul ari z t|o he tre nt o | Seases, 59)
st ¢ PORAGTES RTTR T 20ePa: REorSERS hus,
incMidigig) theepskrgoas 66 dewhiciliespl.y coupled to said
target pathway structure to nodul ate angi ogenesi s and
neovascul ari zation for the treatnent of vascul ar

65)dﬁ§§&§%ctromagnetic treatment apparatus of claim 43, wherein

the signal is capacitively coupled to said pathway structure to
modulate human growth factor production by increasing the

periods of deep sleep.

66) The electromagnetic treatment apparatus of claim 43, wherein
the electromagnetic treatment apparatus is configured to be

lightweight, and portable.

67) The electromagnetic treatment apparatus of claim 43, wherein
the positioning device includes at least one of therapeutic
surfaces, therapeutic structures, therapeutic devices, surgical
dressings, anatomical supports, anatomical wraps, wound
dressings, pads, seat cushions, mattress pads, shoes,
wheelchairs, chairs, apparel, sporting goods and structures that

can be placed in proximity to living tissue and cells.
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60) The el ectromagnetic treatnent apparatus of claim
43, wherein the signal is capacitively coupled to said

wbab@aBoRat hway structure to nodul ate angi ogenggirsisaing 032974
neovascul ari zation for the treatnent of vascul ar

P U A P STRSI L SR RN e
sai(%g Skt Qrﬁh@egaég ef c Pt Y FUBIHLEHEE, SHEET 1 6/RULE

structure to nodul ate angi ogenesi s and

acceeovabrtl @hiogati 6Ackdr an@aterRAaxs- neur odegenerati ve
di seases. 62) The el ectronagnetic treatnent apparatus
of claim43, wherein the signal is inductively coupled
69) tBha st eatogeunpht fvieneatnantt grearstpsdaf agbaim 43, wherein
. angi ' n L Z{ fQr egt nent
s o B el B P o retoss
sigmppar ensnidft iglaiend48¢ceheirng medns siagdaldicgct connection
meacapacitively coupled to said target pathway structure
¥%" nodul at e angi ogenesi s and neovascul ari ztion for
treatnent of sleep disorders. 64) The el ectronmagnetic

treat nent_apparatus of claim43 i net Lonal S, ...
10) | FEECTTORr SRBRORELS Plodt Slnaltigheh s, hebh s, Jorein
thet Wavetiotnmt @ifi@ragiont febdast Ds mrahatriabi by

i ncreasing the periods of deep sleep. 65) The

el ectromagneti c treatnent apparatus of claim43,

71) WhBE ek Tedhergiggsal ci sreapramit iatglaracaspbédciailsad 3, wherein
pat hway structure to nodul ate human gr h_factor .
thepyayat ?Iﬁnc%'s/tijigﬁflaéégpnﬂe?ﬂﬁ ?)%f%‘beo%sg&%mgggﬁ%sngp.pulsmg
magf6}idhei ghLctdummagnat peetietatmbnéd appay.at us of claim
43, wherein the electronagnetic treatnent apparatus is
configured to be |ightweight, and portable. 67) The

72) erBEt £ DEBARRdoR etk 8at PRt maPP A& tok ofathai’d, 43, wherein
wherein the positioning device jincludes at | east one

theorav REPEPeLRHE BFPLdOBsMepREr APLLYTES St dCAGFesne Pulsing

maghB€k 8P§ULH L1 ABMiGRS a SHRhEbRMAL1MEESSI ngs, anatomi cal
supports; anatom cal waps, wound

73) The electromagnetic treatment apparatus of claim 43, further
comprising a delivery means for standard physical therapy

modalities.

74) The electromagnetic treatment apparatus of claim 73, wherein
said standard physical therapy modalities includes heat, cold,

massage, and exercise.

75) The electromagnetic treatment apparatus of claim 43, further
comprising a delivery means for pharmacological agents and

herbal agents.

76) The electromagnetic treatment apparatus of claim 43, further

comprising a delivery means for standard medical treatments.
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dressi ngs, pads, seat cushions, mattress pads, shoes,
wheel chairs, chairs, apparel, sporting goods and

wohhiaBehes that can be placed in proximty toplirkist@s/032974
ti ssue and cells. .SUBSTI TUTE SHEET (RULE 26) 68) The

o e e B Q‘t, 2 ;,ralrgi‘gcylggt"r.e I'. Ly @ }at us of I i
P BT SV AP SRS 70408,
stagégygnﬁédié%gﬂﬂr Eﬁ@ﬁ%%sgﬁbﬁﬁde§h9951e5§¥j8%e Yt reatments

ootware. 69) e el ectromagnetic treatment apparatus
foroheevasam a1 4didasi,n aogiidgednngst i iynuresams sPesisgdésrat
malkgﬁéﬁt 0084 O e §rf 'cogfdr 1@hi68s, shggal « {1 AnHEdidng_and
recel vi ng neans, an &lrect connection nmeans . 70) The
el ectromagneti c treatnent apparatus of claim43,

ej r ' at j S. d : .
7o) MBS DR YA SORLRNELLOA FET 4 g 13, wherein
saidppavefosn oford igunat3 onweresnis henveyefgdnwith said
posg n%é?#%a ion means delivers at |east one pulsing

S|g%%ﬁ'during a predetermned tine. 72) The
el ectromagneti c treatnent apparatus of claim43,

rein the wavefarm._confiquration nmeans del.ivers.at .

79 0GE e D R R g rer Y GRRPT T Th o Aot vherein
saitli pesi3pnihe &hveicia dragnelleastr end nehtpaadiat us of
, | aim 43, further conprising a delivery neans for
lmpi?ﬁﬁaﬁ}ﬁ'pﬂ&%ﬁ?ﬁﬂkﬂfherapy nmodalities . 74) The

el ectromagneti c treatnent apparatus of claim73,

wherei n said standard physical thera nodal_i ti es
80) | RBFUBLSCREARAINEHAE tﬁ’&éﬁﬁ‘ﬁ@? aRRaER et Clpgm) 49pefurther.
com?k@ﬁlﬁ@”&gﬁmiﬂitﬁyeaiﬂmﬁ_t 1appar 8héiscOlp G ReAdce

urther conprising a delivery nmeans for

confhaprad of OFi T HGRROY SANd IRBRBAF 112G At sLeaFd Phthe
ele€te6hh QABINE! § Lyrdd1earRNhtaPRAE At ¥8e Aot iRjuPehBwave form.

further conprising a delivery neans for standard

medi cal treatnents. SUBSTI TUTE SHEET (RULE 26)77) The
81)erget £ ARORSH SndtRAlRALnBRRALBLHSa Ofs URIdMakG 80, wherein

wherei n standard nedi cal treatnents includes at | east
saignatoleppibatpemanfigured waveform includes at least one of

identical said at least one of configured waveforms, and

different said at least one configured waveforms.

82) The electromagnetic treatment apparatus of claim 43,
further comprising a plurality of at least one coupling device
configured for sequentially generating at least one

electromagnetic signal from at least one configured waveform.

- 83) The electromagnetic treatment apparatus of claim 82,
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.

84) The electromagnetic treatment apparatus of claim 43,
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for neovascul ari zati on, angi ogenesi s, inmune response
for nalignant and benign conditions, and transudati on.

wo' b7/ 03¢l ectromagneti c treat nent appar at us qfcjoi;@mgngm
43, wherein said waveform configuration neans is

P T NG o, RO/ A,

| IoSed @@19: of
conf"%;%tr < o ﬂ% %i%%cf‘%tgg‘o@g%g: éa%e 513 &mé’@ﬁe c signal

e,
fronelaécthe@@ﬁg@éﬁl @onfmrr@twaamf@rrat -us of cI a| m 43,
further conprising a plurality of at least.. one
coupl i ng device configured for S|nultaneously
) Jéreredrichgoanghehst orrat@laadt repagastscosi ghalm f§%om at

St 0 r I
N ]
one @fH cmwﬂmu;@ﬁédsa@deébrknaﬂtﬂqnﬂayfaEOhéaguréﬁeWQNeformS, and

dlffe%cejar}ltdzl sz l:LdS%ltdl@gal: e{ﬁ% c%}}ef gj{: St g,g%gglayavef or s,

érent sal é con |gure wavef or ns.
82) The el ectromagnetic treatnent apparatus of claim

ther co ris | ura |t
86)@@5% G ESUr ey %H%flgurg%n%o?pgg gn?l 15/ genggatwRereln
the aildraastlsoriadabemvébyra@mqﬂan Hog rsalidf rtam;at paastayone
configured waveform 83) The el ectromagnetic treatnent
str Stus of claim82, wherein said at |east one
configured waveformincludes at | east one of identica
said at | east one, of conflg%red wavef or

, d .
37) il GGRETOEPERSTL dReR e e GRPPGAFED fbertitind 3 gaerein

the Hiauel1eGly opgBetidely COduEIEd aRP¥aaliusadbet| P thwidy
SUBSTITUTE SHEET (RULE 26)further conprising a

StIyttHf-ity ofat | east one coupling device configured
for nmultiplexing at | east one electronagnetlc S|gna

fromat |east one configured waveform 85)
88) JY@:t%lcﬁ?&@fﬂélﬁ%eﬁ%atﬁ?eﬁ%ﬂ“%pépé’ﬁﬁétﬁﬁ ef a‘FJrﬁJS'H 43, wherein

the RN SAlid Rk easy @@mfﬂatgaq@ waveber paimedpdes
at Teast one of, identical said at |east one of

strqgﬁﬁngypqypnﬁyﬁgﬁo@ﬁgs @ deterioration of cells and

tissues.

89) The electromagnetic treatment apparatus of claim 43, wherein
the signal is capacitively coupled to said pathway structure to

prevent loss and deterioration of cells and tissues.

90) The electromagnetic treatment apparatus of claim 43, wherein
the signal is inductively coupled to said target pathway
structure to augment cell activity.

91) The electromagnetic treatment apparatus of claim 43, wherein

the signal is capacitively coupled to said pathway structure to

augment cell activity.
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different said at |east one configured waveforns. 86)

The el ectronagnetic treatnent apparatus of claim43,
woheiRizembhe signal is inductively coupled to peiras2005/032974

t ar get pathmaystructure 87) The el ectromagnetic

I e nlvir et e 0 PR o Tl e LRl b R

thelé?gQé} i %%B%%gﬁgefglgoﬁﬁféﬂ'?H“sa%%P%ﬁﬁbéﬁ phthay m

I's 1nductively coupled to said

strucngss qunﬂmm;¢a§5rQelhrmpmwﬂqﬁkﬂnent | oss and

deterioration of cells and tissues. 89 ) The

el ectromagneti c treatnent apparatus of claim43,
93) vittes ed Tedthemsiygatic i resusitt ppslayasBapPEdCiain 43 wherein

pat h structur r
the CEHEE & (Rt 1 vEh] HEPLed S A ERFRVRTLaHE B e o
incogpss adalsl qfopellaitdpid3, wherein the signal is

i nductively coupled to said target pathway structure

to augnent cell activity. 91) The el ectromagnetic
94)tTE@IéEﬁﬁtﬁnmm@hatue tﬁeaﬂmﬂnnAﬁipathMSinfthbaém@ﬂﬁm vWherein

the CERAER FolInGRIAYELY. COlRe TOrE L P LRrL ES56)5%)

strdBeusd ecd r;mmwmt detkreataehdn appareatnesisof cl ai m 43
wherein the signal is inductively coupled to said
target pathway structure to increase cell popul ation.
95) 9@1)1e T@fe@&ﬁﬁﬁdg@@@ﬂﬁeti‘@aﬁrﬁ@ﬂi reesHia reppar atfusla)im c43 mherein
43, wherein the sig IS cig C|t|vel c go sg% c
thepgighay k3 r‘EPcRalfr]é?ltVS iYnEPE-B ck?PIS hyCTHRe o
preSLEEt HOPBBNGLIG J @At Renkoappar at us of cl ai m 43 ‘
wherein the signal is inductively coupled to said
target pathway structure to prevent deterioration of

96) ?Héogﬁecégam Rtekestt QnRaNetdgpd farisTREt cappar 48 Svherein
claim4 erein the signal is capacitivel

thecoiphedl i® tedurtjatiwaFospradt bP eSttd prakdsit P pathuay
strd8LELLOL AT } Q0 M s NGIM9BS- population.

97) The electromagnetic treatment apparatus of claim 43, wherein
the signal is capacitively coupled to said pathway structure to

increase neuron population.

98) The electromagnetic treatment apparatus of claim 43, wherein
the signal is inductively coupled to said target pathway

structure to prevent deterioration of adrenergic neurons.

99) The electromagnetic treatment apparatus of claim 43, wherein
the signal is capacitively coupled to said pathway structure to

prevent deterioration of adrenergic neurons.

100) The electromagnetic treatment apparatus of claim 43, wherein
the signal is inductively coupled to said target pathway

structure to increase adrenergic neuron population.
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96) The el ectromagnetic treatnent apparatus of claim
43, wherein the signal is inductively coupled to said
wa a0gedo1at hway structure to increase neuron pCT/US2005/032974
popul ati on. 97) The el ectromagnetic treatnent
o appar at us of clarn143 wherein the signal is

“1b1) gy Hathuplad, %@A@ﬁ&%v@g@wt%ﬁ@oé@QM4/oehereln
i NCr 6ase€ "neur on popu ation he el ectromagnetic

the sligaalmest cappariative lyf c@lwphadél:i;o wiedrckipp iy gfpedciwre to
i nducti vel y cou%Ied to_sai tar et pathway structure

increpge,pereRErdeCe CH SN EFF erglc neurons. 99)

The el ectromagnetic treatnEnt apparatus of claim 43,

wherein the signal is capacitively coupled tq sai .
102) EhﬁhﬂdﬁcﬁfpméguﬁélﬁotEﬁég@ﬁptdé‘P@ﬁré‘rté‘ﬁ6’% &?L % 43, wherein
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