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ELECTROM S-NETIC EEa E T | WODOCTICH Et S ASI D METHOD
TECHNIC-M FIEI-D This invention pertains generally to
wa@noesliemus omagneti ¢ treatnent inducti on appar abasUSzUlS/@14234

nmet hod for using sanme to achi eve nodification o f
cellular and tissue growth, repair, maintenance, anc
general behavi or by application of encoded

el ectromagnetic informati on. More particularly this
invention relates to the application of surgically
non-i nvasi ve coupling of highly specific

el ectromagnetic signal patterns to any nunber of body

=hickinmria, PR Pt R M tndd?

such as a coil to deliver pulsing electromagnetic

fields ("PEME") to enhance |living tissue growth and

repair in conjunc 1 ces such a supports,

wraps, beds, and e aa——a1d i N conjunction wth
OthefhﬂQWG&ﬁﬁ@mﬁﬂdh apekwuﬂdsneganﬂawiwcatornadaleleaﬂromagnetlc

such as ujt qQund,__ne Lve p03| e fhe
CReamenthy,) ﬁné‘}ﬁa z[allgea ppa MD AP &I s&no§v§ é\;\ié’]%’ Same to
a€Biedd i mhadfiéaulqnppbfcxmalénlai wadk ngruser gapwth, repair,

lectrona (4 . an.resylats ims
mﬁﬁ?%‘?rbﬁ og?g %njll& bgjﬁ?%l i gw:gﬁi?/llgvg) y;n |1nl':!\§i|[?:t?L Pp ©of encoded
ebe@tefdrezﬁr@tlENFidem’GWUsé‘éw nPagpirearlohsthiy BaHention
%f&@éé %‘dtﬁé’ns ppERH19n \A%V el QGRBaPRPPAGSL 1Hrals®¥e coupling

requency nponents and | ow power are currently used
OfnhbgnlxuﬁRﬁQéféPl?ﬁ%ﬁ$r°GPE§F otigR&t n§abeRiS dfappY number
oSl QJQ@IYS REeE4aN by GongiideiaRyg bhaknBBdBheitd ra€@rding to the

pat hway nmay constitute a_neans throug whj ch bone ca
Pﬁﬁ%&ﬁ‘? M‘V“Fégﬁmqa&nﬁwﬁ°s?w &n Ahfpgtion means such as a

c@hysltfd)claeuheaf FPEeAGH aPteynagnaiice! EtblashetPerE”) to
a.cell .,menbrane predicted a range of EME
HReT, HBAEE ohestar SARPER Brgerseie e PopEieeion wien
dexpessd eslactSi & esuppoekh, nwnapsa,nebm Gl h@leylmlrs, and in
tar et,, it be SS ran .
%h %%nparane ersg%grmﬁﬁéﬁgé?Jﬂ ndu%gﬁpeﬁ§g$%f35f|gP ical
mo@mlxtxaauﬂsnau ect nddhresperdd ynegattilye @ |ngsitive pressure,

hgg‘[_f argoel,d’s%ggsg&e_vol t age- dependent ki netics.

O
4!4.-

BACRGROUND ARY

It is now well established that application of weak non-

thermal electromagnetic  fields ("EME”) can result in
physiologically meaningful in vivo and in vitro bioeffects.

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

became necessary to find a range of waveform parameters for
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Extension of this linear nodel also involved Lorentz
force analysis. A pulsed radio frequency ("PRE")
waeegsabsoderi ved froma 27 .12 MHz conti nuous SPOEUSZEME014234

used for deep tissue healing is known in the prior art

of diatherny. A pulsed successor of the diatherny

signal was originally reported as an el ectronagnetic

field capable of eliciting a non-thernal biological

effect in the treatnment of infections. PRF therapeutic

vafiphi cat iankichayelbeenic epinsie dedudd redpdei edeofrochemically
ost-traumtic and oper.atiye n [
of tPY Ssgg‘é#aﬁoﬁﬁ’dg%%% [ nuch bu%n ‘%ﬁgggé Q?F? ﬁenlf/meucs'

Bxegesdéoat ich. thppl ildaskon ru:fdeEI\/Faim tihﬁfol‘eeﬂ)l Iprentof force
raal&g%i c edema has becone increasingly used in recent

Results to date using PRF in animal and

I I t that bl
FedubeP TG SRl BER S gnel | Badi el Bt B o egy {trom
Tang oerakciooh$nobusEME rgosiavet mgeaferndeep akbgsuenthpaling is
8581k fhel peiol Sl gneriLeR Al 1! SSURISEEUSLICRAS of tho

epropertle nrec
c;aeanmemzl sagnal wWa® erimmlnrva@p@éte@u:aat anaéil@ctromagnetlc

T SRUE C%rfpréﬂ%@tyﬁwa &%Saeﬁeaﬁglstﬁl&fogécaz t2fect in

sin SOI a wave, whereln each ulse bur st

onpriessTeRT WOl LNERCEL9nS (FRF> GRATARSBEbRIPPHiAtIgns have
U PELBREES YEdr HRBuet Noks U Hosty-ekesnfi8lic RUEShosBsherative

various burst repetition rates. This Ilmted frequenc

ReciPp GHShtadaRat 1k GTREE JRSPESt o "PERSY BRRLHIG Uty ctreatment

A hass |ﬁég@ﬁb£§tﬁﬁﬂ t i gspia calioR- A PMNgfor the resolution
el ectromagnetl c fi eI compri s

ing. rectangul ar _
& RIPES g1 B ST PETAIREE o &P qBeCeiy Years-
dstl%ei 88l daey afsamgs PRACIN ammuausaddrammcbﬂ.equem s suggest

%{%L?e%f&%%yggy %@a%S}[gtg f T2 a‘ﬁt qfr%ﬁ %QQHt \%\g%%gon@%netic

are c béenef i cral
stsedtlas.an adj unctive therapy for a variety of
muscul oskel etal injuries and conditions.Beginning in
the Prisrdavel cpiBideritigndet tHMET apeiiineéry 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 PRE at radio
frequencies comprised using pulsed bursts of a 27.12 MHz
sinusoidal wave, wherein each pulse burst comprises a width of
sixty-five microseconds, having approximately 1,700 sinusoidal
cycles per burst, and various burst repetition rates. This
limited frequency components that could couple to relevant
dielectric pathways in cells and tissue.

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

conditions.
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and prophyl actic devices was stinulated by clinical
probl ens associ ated with non-uni on and del ayed uni on

whoeos/1bsoact ures. Early work showed that an el er¢T/USZI05/014234

pat hway can be a mean throuyyh whi ch bone adaptively
responds to nmechanical input . Early therapeutic

devi ces used i nplanted and sem -invasi ve el ectrodes
delivering direct current PDC') to a fracture site.

Non-i nvasi ve technol ogi es were subsequently devel oped

.usi mMpeghfAifig Cah il 18;@@@:; onagEssEmEdd elfdsioddhfSeherapeutic

nodal i ties were ori |naI creaI g% pr.Qvi d
35h- PRORIY\ACYIS 1 & nngancflnlcal problems

Dieetinteal / mrmh anmalnmv eimcl nmtlayeat e Idnﬁ.bns dwmd efedctures.

i ni g £ ns_ of
Foaf'rcqlYop%eIg(l cgﬁ) Ave ﬂla td aﬁ%ggﬁlgd‘{ app i cat I onsrg pe a means
“’381”9@1 owlyidipdbese wardaghi del ¥ owetspemlsne 2 dﬂeqrra@épail esinput.

Spl S’ a? nQQH 20 ARYEE eSlkdd aq_lﬁ'\?éﬁ.sﬁte@s M | sBRi-invasive

Si O resent y sever al W devi ces constitute
¢ hectaiodadafgl avemimen diream eRCEhopREd) c tel pnfEafture site.

'%@%%l@@r Eé&ﬁldi%aiﬁgf vsiééefl %‘ﬁb%e&@em%} h@@em@s@@ using

e success rate for these devices has been ver %
Firctpicabastd opleshromagapEde | dietdst arfgesen ltlB es were -

%:ﬁl&ﬁrscw&&m&jbdg%vﬁ@e 3&5 ramsaheasm w—gbaaﬂw means of
non-i nvasi ve alter nat% rst

RrInaPn c| $REEECR r“&ﬁ@ fo”favte%gﬂ‘ t%chﬁ‘ol Gotb/Fissue
i@\)@g Jbeeqliepsst edappliieatiloasbl i ofl stthdses ftechnologies  in

of .avascul necrosjs.,t n
ek@é’ﬁ‘le{gﬁ??t gy e\/\éﬁ?g ?epSPPFJ)Yﬁ‘%ongli récalﬁ %P FoPYangeautatory
mm;resf rmlawtdei fos aseatmidntaohtfrmctpuse ubeskedet apn-unions

netk et ylal 4%%& Q@vg agddr flgg efpfrggaﬁtﬁ; several

owfrequenc ectrorm netic fi s onb
@iﬁg mvmaansdm@tamepabﬁmw%ml groanenfaydugr of orthopaedic

SYTHhes| g)ralf;{:lgénf%e f%‘&‘eﬁeﬁaa&f EME Silduiy! @befieal frictures

Secretio r owt actors after a short, triggerli
e asnesesy oﬁPF?géﬁG BihearnFgHGEas NeS RGP cBFFY high. The

IRHYRRE fxe gﬁmgr%byc&ﬁbﬂ desed agei Niddugh B enable its
target pathway structure. clinical re|levance to

TeRHIRBRES | GIox il 6 i BORE: r e surgicals Cnbf-iavasive
AP addratreONtoSush sirstodbbaki ograff. gr owdaditional clinical

indications for these technologies have been reported in double
blind studies for treatment of avascular necrosis, tendinitis,
osteoarthritis, wound repair, blood circulation and pain from
arthritis as well as other musculoskeletal injuries.

Cellular studies have addressed effects of weak 1low
frequency electromagnetic fields on both signal transduction
pathways and growth factor synthesis. It can be shown that EMF
stimulates secretion of growth factors after a short, trigger-
like duration. Ion/ligand binding processes at a cell membrane
are generally considered an initial EMF target pathway
structure. The clinical relevance to treatments for example of
bone repair, is upregulation such as modulation, of growth

factor production as part of normal molecular regulation of bone

‘repair. Cellular level studies have shown effects on calcium

ion transport, cell proliferation, Insulin Growth Factor (“IGF-
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factor production as part of normal nol ecul ar
regul ation of bone repair. Cellular |evel studies have

wa basno®dis ects on calciumion transport, cell PCT/US2005/014234

proliferation, Insulin Gowh Factor P IGFI1")

rel ease, and |G~ 1l receptor expression in
osteobl asts. Effects on Insulin Gowh Factor-1 C
IGF-1") and 1G-11 have al so been denonstrated in rat

fracture callus. Stimulation of transform ng growh
1&gt ofeleise, ("Jfd- béF%IJrre:as@e;gmr Rl fe'axRMA" )inni bsteoblasts.

PEl\/Flnabnelndutl d LR n _
EHGES %df%?“llﬁve %ﬂw(s%g‘ ar‘r:%r?srtrat e&aup?z’;u i i QoL have
all@Fo lbeeRNAchynEEMEdd thunmat dsaetblastallke ceStlrduilrae;ion of
desi gnated M5 63, wherein there r creases | o -
t?@S%Prm%%l‘-’f%F@’é:h ﬁﬁﬁoﬁgeet&él Cl @y*wt%eegﬁaggeﬁ ("mRNA" )
wStdnmdrMredirana | Bé€ assiudt ibeFmokikli Anbat hralty peist Eeini shown.

and atrophic cells from human non-un tiss

e, TG S AVMAEAR B aOTFET R0 (Db ol FEFraRiA by
dihvirR RRA AREh P Q@icBpi Asostigebl astlcul ind esiesegnhtédig MG-63,
froma direct effect O EMF on a cal cium

wmaul itthedepertieet  pERATRAFSS Cart | afE#dr1 Akdpgsn,  and
ve s i nc d; -
SMPAIENS, Sl PCEBES bIGR W Aastin toe-pt. 1o
Yty apemert;r@qipld candonat:cpghepnt cedpai rfropgr hggan non-union
st udi es _copcl ude_t {J f .qr fact
SriTet FBRTWEY Be’ ego Dng%%]%‘om hat 91 lgﬁcgg%% %Y t%th TCF-p1
dmlammaneSNslmnMdo}alagt etvel:ltummg:wuilting from a direct
st atjon. en,,using bl Q ca
ea’%:‘éterét]’éhr omfgh g}ef:]alrbnodu é%epen/gﬁ!thmé}?aﬂhtn Béperﬁi\%&t\:s ‘bathway.
(t&eﬂlragevmmsl ystnapesst aalvdz hahompesuhﬂarPEi\xE:made@RFin TGF-B1
nal s weak at | ;
SRR eERoARL sARRASRY FA0f W RS s harapeutic
gﬁmuaaiomn t&ddo&nbnmdpﬁ;ruprwowﬁl oatwiigsRNAcR@tude that
n 4 t ste t S d
ulﬁ) e é% fﬁgﬁ D 1‘%96@%/': onegghgé%%% I g&sg V\/Ig@ a common
RfEivEinater bedm dehbast r’fa-tséde Ho\gskedr lp?fﬁ@rnlémﬁ i fanderlying
@Iﬁ,ﬂ! fokn§ e‘é’f@%ﬂ%lé@fm@n Wh’é?luﬁkiﬁ@ &“%U%Mk%td:%, EMF

I ghtweir ght, portable, disposable, 1nplantable,

@¥hf RELr EBTARER, 3 n@@gqoaieléan-mfn%ntam%&ﬁéa t&"at has been
B 2ARLLANG Qép&?déa%rthﬁt Epski OR: aEBESS66| eRF §DEHaM,eas 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 bone and cartilage with PEMF have been
demonstrated.

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

such as vacuum assisted wound closure devices, mechanical and
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bandages, anatom cal supports, an. anatom cal w aps,
apparel, cushions, nmattresses, pads, wheelchairs,
wo b@sapsut i ¢ beds, therapeutic chairs, therapepdT/USEN8014234
heal t h mai nt enance devi ces Such as vacuum assi st ed
wound cl osure devi ces, mechani cal andfunctiona
el ectrical stinulation devices and exerci se devices,
ul trasound, heat r cold, massage, and exerci se.
Therefore, a need exists for an el ectromagnetic

fhh@awm diRduet Fon A pan at ion ajslideFeaid bfedicilai dgvices,

sane i.s |ightweight ortab | ant abl e, and
u&'ﬁﬁaﬁ‘éu s 6&84nI €01 ?fﬁ‘nstgﬁg egﬁf:g?s for an '
el ectfrmmmebwat nead nemstsndmn iz2on cpparamagnanc treatment

d that can,be u r ctiyel .
SFRHPEEOR | ARFORRECh (S ¢ mat Tegiodml 1o) comth  qame  tnat 1s
1épbtwe bgEynepoctakeeef oimpslangabée) naudt ice@l ybeodpEpesable. A

i I dyu g l, |
T e i
apEYERMEONang - glegbof ortighietdan tpeatlfedt MoFguabfertively with
mQBQQEQLP%@r&&uH@LP%J@%ﬁﬁhﬁﬂl?aé%fl%rbgeé?@@é&tdn@gnetlc

treatnment of living tissues and by i nductively
veyepPrRY &t ibfal LYderriedyr e‘EP‘W&\?Sf d'erFé‘ tBl%ﬂ'%'era‘PWl' and
nul¥hNOr {4 if)esSorgdih, Cekbsls) NRkACKhbDEcoNdsh EBEI Mtherapeutic
el ectromagneti c environnent. According to an

tERBEEFRENt of the present invention, by treating a

sel ectabl e body region with a flux path conprising a
successi on of ._ h i ni mum wi dt h

characteri sti e=6r¢ =01 mi croseconds in

a puhﬁ eebewts:tomagnettnpe:ﬂaaatmegt betdme@moabmnnarhtaa dand a

0
‘“3%‘ Pt ucc’lre uesﬁ'\%gr)%%@ee%&grgpg%%uucgErwg% I'S de?l ned
tiasdes| gnd arelilagby dimaiveitéreln GavipdAngnaraimaddeo ggnf lgured
wIL RO G\{‘HJI e etﬁ e.l.rl%‘ifng' £i MlesSMBhkCteiAN ihPEraction

maxi num anp Ttu ereof "by a factor of one

witEh- th@%&%%ﬁmw%csénﬁwwe(“@pet ition rate can

vary from about 0.01 to about 10,000 Hz . A

mat heoedrdialg ytalean nebbedpeereneter than paksenbe invention, by

tg%gggsdatgeﬂ%iaﬁie af)odPPLdd:ude 2 PH e oPeuRT o8 LRPL$Sing a

succession of EMF pulses having a minimum width characteristic

of at least about 0.01 microseconds in a pulse burst envelope
having between about 1 and about 100,000 pulses per burst, in
which a voltage amplitude envelope of said pulse burst 1is
defined by a randomly varying parameter in which instantaneous
minimum amplitude thereof is not smaller than the maximum
amplitude thereof by a factor of one ten-thousandth. The pulse
burst repetition rate can vary from about 0.01 to about 10,000
Hz. A mathematically definable parameter can also be employed

to define an amplitude envelope of said pulse bursts.

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

cytokine release, is advantageously achieved.
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By increasing a range of frequency conponents
transmtted to rel evant cellul ar pat hways, access to a
wo asogaosoange of bi ophysi cal phenonena appl i cabP@T/82005/014234

known heal i ng nmechani sns, i@cl udi ng enhanced enzyne

activity and grow h factor and cytokine release, is

advant ageously achieved." 'According-~ to an

enbodi ment of the present invention, by applying a

random or other high spectral density envelope, to a

pul SRcEFEinENVE! ape e%oerm&m Obfbltneols&reséaet am@uhaion, by
sinusoi dal  rul 3es %{P i nduce ﬁP alt %rl c fiel N

aé’@tl\xééﬂ ocandaiy 26 UbIYS PP EBAtTIR ee“(aﬁi t\fn’i’“"e]aope' ©a

pise ef::fu:@tt endnwandpgr eaf emagiblectrcanitpelachi egethrgyular or

hi ol ogi I al ing.processes appli t -6
il pLie HORURERES fh R0 E PR RBbheen 10

agnd e bdlts$ zmwede@pfemgtfemugm{em)specm-’%ﬁ eé'éngueytomd greater

e%%; nct a%%?xuslk%/y " hq]:a o) 'e%tnl yb&%&B!;?ciP healing A processes

|olog|ca el'evant diel ectric pathways, such as,
apgillichhte neerbreie sodétepndr Bard opiAuedi A8 Pymars/ \Ardmals and

E%e’herebyA ngﬁggsge%% 3k tewafaﬁérbsﬁnﬁlwéleng;;@t&ﬁam%lty can

[atin I ogenesi s an
arangegetes iy at Ao, gfa%mlérgeo%@aleappw. ngh¥sifipgically

SReChhA!  deBsbéyriedl tRAAWEYYP! OEﬁck':lS @s[md@éﬁidll’é& Ofmembrane
pul se-bur st  defi nlxgcg1 par anet er ui rements for

AARORABRUl alel RIS 20 GEHBOOT] oFR ISRt | iy deneral

thaRnbietad Sotdntiadukbabegep utiserebihinddusatiey t andimgenesis
ef ficient t chi E% of the frequency conponents to the

3} ORAFESTITHZRFFAD! ecul ar process. Accordingly, the
dual B@dﬁaﬁhﬂmwﬁlgnbﬁpbﬁd’lq raarisirght tsipngtd@lzi deigiryt yoltage

%rngl vant di eI ect g%g\é\@% %gfi?eofbu gg %&&ggngo%rameter’

PP8nent s 2 are Rirev erre
@ dre@JimHteim@Sprﬁsremsuphvefmd@@tadl | pyl@e abPooks can be

s%.oggﬁ'i%cg&%?' Bwe3alnQn ( tEQWeE)fSQR LnRPRIRAGE Riise. This is

ure ECtIVE waveforns and |ncorporates
cmenna:t e BT ent yahaing ghf wehghfrequsagy cEgpPpents to

S \’IQHE ag@m%/ﬁbié’é‘@la& ddce8st hahcbbidiAy, athe dual
roach, mniaturized circuitr

nd
aqwmﬁghtog | eXRAAECE o] It§a“f'bltﬂb‘n@onﬁf’§f‘£?5/ry to relevant

dielectric pathways and of decreasing power requirements are
achieved.

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

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

unique amplitude/power comparison with that of thermal noise in

»
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portable and if desired to be constructed as
di sposable and if further desired to be constructed as
wo opisandoabl e. Specifically / broad spectral dereT/U2005/014234
bursts of el ectromagnetic waveforns, configured to
achi eve maxi mum si gnal power within a bandpass of a
bi ol ogi cal target, are selectively applied to target
pat hway structures such as |iving organ3, tissues,
cells and nol ecul es. Waveforns are sel ected using a

aURlagget ap@t dddid Q;‘tﬁﬁwerxr@ D n@ﬁgnai@n cvmphléeh abu e st er akl least
oi se

J wa truc aIs ri se
°Bﬁr§?sséPu%?‘%gﬁsﬁegﬁgng? %ﬁﬁuﬁ? gaF rec 'ﬂ%ave shapes,
hekaofireqatty aadoanbaie 3hegpes olfaaboht eqLtha-yz Centagott 100

t
Mkztgtabgggtlgo%goéggurségb%%é@secong ¥%%d 9§&é gﬁ#s?ave 2
buepet | tdepatibien f r vatabodrod. 0Rbostabdut01100E buakewy 1000
o3ESP0s0faRK Sbdla! BIPAL UldGnilicBabar gl PAlMAK:  pathway

structure such as tissue, lies in a range of about
sMVbcnur@ silodutad Ofi saviegr dieBadh SIgnabebafsabenvelopE/mm to

m f t| 0 g
gat“aﬁ%g‘ff eérée%t %“%tlr \ﬁnl%gﬁetelqlgggﬁg (%[}%Jri%eti%srandom
fohchéaml ngaxtq‘ssh;eg A prefeeaws ertisodi Besrmmedairali ngliffferent
e%@?r:%ﬁe? n\e@ﬁtrseeeffmdsseo% mtmg Jcltsguabow Frl¥errea

I secon pu se burst conprising about 1 to abo
epbodimenrvsaeetridngnried r Hedl PBRSy nhstantdgan pﬁﬂmﬁ’ééses about

oIr @p%t laBgudt 168608t 1 Oiskdoddapaibe 10@r&d I@i@;ﬂlélﬁgt Bbdut 1 to

burst. The burst envelope is a nodified

aP9H§t|gﬁoanHlF§°%RHHWQuj%ﬁ@mﬁﬁﬁHQ%ﬁre%%tl??¥WW%§§P€§l pulses
ﬂégtbwem; 6&19|thon§1 oqmd gagﬁb&uﬂoﬁﬁ) Fﬂatlogeiieﬂmwﬂngtnl E);h@n burst.
rates can al so be_use 0 and abo

Tig0BurEt VeI B BORH 0 0t HPPOohaUE doogppiied at
ravAem trepabditionl Ofhtdd Chhetwesngerteat 6d.l Awrat haisout 1000 Hz.
E'ggﬁg r Fg%egltﬁ.%ggrd % 19 t %pr)g S@J«E tb@\éﬁgéﬁ O%C{u 8 -1 Hz and

i B2CONT £6 4R
alvoliki 3000 Nifkz blPtrstlns!iJcadghlécrisqweﬁaylSl Aowoi adubn@v88] mv/cm

4 Sgoﬁlé f070 1:\% / Mﬁ'z is t@&a aﬁ.? Jthes CeilrLPEBT,:g@x?éj tacl:ggding to

bursts per second.
tabowe@emlmﬂmnpnt @oram@mesw@ RPE @sOlgéWélrlaﬁéaond to an

aBeal! hong VRS P KiRRcb@ cd@libHeredqyd iy NiiisoY8a DM waves,
sucgaggt Izyelzc%g{gl,l rxlcgpeatlng at about 1 to about 100 bursts per
second. An induced electric field from about 0.001 mV/cm to
about 100 mV/cm  is generated. Resulting waveforms can be

delivered via inductive or capacitive coupling.

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

field.

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

cells or tissues.
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It is another object of the present invention to

provi de an el ectromagneti c nethod of treatnent of
woeeosngsoeel | 3 and tissues conprising a broad- bromustuosyn4234

spectral density electromaghetic field. It is a

further object of the present invention to provide an

el ectromagnetic nethod of treatnent of living cells

and tissues conprising anplitude nodul ati on of a pul se

burst envel ope of an el ectromagnetic signal that wl|

i ndute ¢supn ngpjwickh of nibe reresewtbemvefitieh etantconfigure a
rooE S SPSLLNE RALMAYScddh ) i eRbndd A5UCS1kb1 LS4 by using

Sbjec? a e present 1nvention to configure a power

sdgeslr tm obiae wareior MBR nEiteddeieato searfiayren Bywavetom

o@)%iiﬂgzééigp_@l moBu RS Cal GiddenisNBnl 3RakYSESalfrization then
onfigure a wavetormoptimzed to nodul ate angi ogen3i s
conp L heay EBe uePrfigredoNaYRENFR oliiiNIng ORESERRFIG e ce such

WavS QLM 4 ghPfe fyHteRAMTL iddd1devhee sH6hpdferdd ¥ a waveform
ﬁi tweight wire coils that are powered. by a waveform

d f
Loy Rt TD AR cBITUAT BAPM IR SEECHIBT GRFET Y-

circuitry. It is an object of the present invention to

proviite 1% grmepgiect | ®f bike cdyesenthalniaitige ptacdyovide

'-gn%ekgﬁétfﬁ ik GRLTEN! haf a8k bk APGRRIOMNESL least one
otwar e, bandages, anatom cal supports, an anatom cal |

R bandag f | t { |

off Jegmenppar EAsh1ons AFERSSOTESy r £98E¥€a Ty, ji@ndages, anatomical

ehehai sy AdicaRedli erlpds, dpbatapeutighidiai,l Smattresses,
therapeutic and health naintenance(ggvicqi such. as hai
BASEu UM e IShad Tioun e FRRHE eV PRy,  nERERSEAL CanFhaL s

dridigpbapat &Rt he@ath Stmaitit@hhote dedewieesanduek eras seracuum
devi ces and dressjngs to deliver the Loum e .

Qﬁﬁ+§Fﬁ9asF9Enéul Fecgfgﬁ%%%%ti%? H%@%F%gnt98§ Blnctional
CeRftrgusaed agsisthynicabowdgvifces ermancexkarepapr gegices and

row.h of |ivi tis i | pal huypans,and, JRlsa8hs puised
4%e§§§ngﬁofﬁéﬁ£%%f§5t%§% t é%%?ggéﬁﬁﬁ ﬁggnﬁ?on to. paise
qireatirdeaguétiql etrswithent deCpoigurpdn idvefdiom above,  for

%‘%&fnic%&r edo0Y, SR Pmthaw ylsiivfinaf t2sb@d 088 DR{rWYRY, humans
50 lncreasg area of treatnent coverage.
and plants.

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

coverage.

Tt 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, delivering a
waveform configured by SNR/Power analysis of a target pathway,

into ergomomic support garments.
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It is another object of the present invention to
provide nmultiple coils that are sinultaneously driven
woroshedoiar e sequentially driven such as nul ti ptEXSZHNS/014234

with the sane or different optimally configured

wavefornms as shown above. It is a further object of

the present invention to provide flexible, |ightweight
coils that focus the EMET signal to the affected

ti ssue by incorporating the coils, delivering a

anﬁﬁ@(HM£opétgur&@rbyeSNBbE@meroanahysipreﬁéna tiarv@aktion to
at.hway, into_er oinic_support garhents. It. xs yet a

FOrCRE! CaIaEEtv D CERE LRI S UaRTT ofets GPF) pigtcibe and

smohisc tdamsenhs eadving cimggratad yowear , dahiivendewcis evaveform

. S ayj [ r at [ .
G SRR e R I 88 B PRI iz gy ieioned
ot proxdmgey patdamapatepisiali 6asdet-n proxinity to an
anatomical target. It is yet a further object of the
presdrt isvesati an fuethér| bbgett gbtweihghtpifdsexicbliavention to

oi.l.s or.caonductivye read to _deliver t .Si.gnal
o ppact EANTESNE o PP crl g By a5 Birea o
degrichect ithe EMFeatignals tan affecged| tizaue ¢y ingerpemating such
&yﬁ%s ng cgm&% y tﬁH&é’h@%s %\gnﬁﬁg&%ﬂﬂn ar.%l 8§t47§rious types
col conpress and hot conpress an e y&%rlng a
sfaviedmstagesenfaugir & - byCOBRRES Pl @britiisiys asflda qogpgess and

Rt WANsrekk iaadapew@éﬂqta %lc_tw&fefbh}a BHEE SR rd RN M) Bower

to enploy several coils, ‘delivering a wavetform

Fisdar €8 BytIIAREPBARI WA ral ysi s of a target pat hway,

to increase EMF coverage area. It is another object of

t he presentanobhemt idbiecdb efndtheuckresendi |invedélonvetpngmploy
f onf i : N an [

R T e camiprere B iy pover

i loei s off th L anges ePthvave n£ P ol ¢ XRASEeN BYF ueqverage area.

delivering a waveform configured by SNR/ Power analysis

o f attasgehotiadhvadjectispfigthe nerddamti ingegoiwlucid wenstruct

Wre., [t er obj of e ' i.on .
LUy AR (Rl gRE B O] ERAN gavess
@EN\R/ Pewget araliyevs wiing cendectim Whrgadsi nul t aneousl y
or sequentially to single or

It is another object of the present invention to construct

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

of a target pathway, using fine flexible conductive wire.

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

multiple coils.

It is yet a further object of the present invention 1".0
incorporate at least ome 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

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

multiple coils. It is yet a further object of the
present invention to incorporate at |east one coil in

wa2@sngiocal wound dressing to apply an enhanceBCEUNMO05/014234

signal non-invasively and nen-surgically, the surgical

wound dressing to be used in conbination with standard
wound treatnent . It is another object o f the present
invention to construct the coils delivering a waveform
configured by SNR/ Power anal ysi sof a target pathway,

dOr & emygent tpmtmm’yt afak detigg hsettctivbenlr eaadngitachment to

LIRS, 20-AURPYT L8 DY, USLAG, AL ALAGHTEN! SIPRISSY moans

an-adhesi Vév such tenporary
ma:hac e nVehaamns. aht a@lam@tah eandbjadyt ofhehe suchsenemporary

DveRtlap gL ovide coils delivering a waveform
con |gﬁ“raed %a SNR/ Power anal yS| s of a target pat hway,

t hat tegrated, wit tic bed ut

chai %, %an%ésfiwgﬁ”sg@ P KB bR Oppatt s iy Frovide

o Ese deliireeitg oa vavgficow denfbgised] dy \SNRl/ngar analysis of
eform re P 0 r

Joystaren paRtLS oAby SOE! PRVEG,AORL VoI OhnBABATE boas,

shadfapessicsomaing pndswhgalanalikdvi ng, inflatabl e,

fluid, viscoelastic and air fluidized bed and ot her
suppart isurdrader ldojestandt ke ekpseht oinvéta:wrﬁsmwtprovide

i nventjqQn to,provide coils delLiver.i m .
SO e R RN v sP € S5 Bf SMRYBLRLT anatvsis of
4 hadargee ipHthyegt edhatt hatderiagegratedesitbusiargpss therapy

s%{aﬁ%% ' gLEﬂt ag! Sﬁéédﬂed'rfn_‘ﬂevi 4 4 £5hcAB%,, ! Eh‘?"' visco-

ect resent I nv lon to prov
endtsicd ehdv@xlr r@uadmv@fhﬂﬁna@dnﬁtw SRPRY TENRIUITARSS -
anal ysis of a target pathway, that are integrated with
at Ianstisorteldﬂxetrhe;bgpeut bf mhbtt pessenebhays icmhaet rovide

k . Dill
H SeTamBE A8 e L SRS F R S HRIR S anatvgis of
sudlargst aipathiwegr ariet veses 1nlttegret@motn'h9h difjegepentic seat
é&‘ﬁﬁ}l% gsgp{;lh'a@’ %‘f‘l aﬁfe,prﬂ}ﬁkgfzéc?r f‘oB{a LRG #hs0n of

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

intermittent pressure such as ailr clearance vests.

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

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

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

analysis of a target pathway, in footware such as shoes.
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structure, or device to enhance the effectiveness of
such therapeutic surfaces, structures or devices by
waledosaesoing a wavef orm confi gured by SNR/ Power penakyms/e14234

of a target pathway. It is1another object of the

present invention to incorporate coils delivering a

wavef orm configured by SNR/ Power anal ysis of a target

pat hway, in footware such as shoes.It is another”

riect "of tfie present invention to integrate at | east

one qti isdehoviest nghj@ctasel afieh posderguriedehy iGNRLo integrate
n Si f t pa t her '

=§hW§§€§ %§¥rﬁ§ gr%g%r 5g% ce %o enh ancéngﬁgured ngﬁﬁ?Power

afflgstiisvenss otasgeth Pathsappetité sarfboesapseutiict Lsw-face,
e.odh e d he bj

A o I B M e faatese or ouan

theprapent i€ r ymiace, hetBiGiameeprs@vEGs-t h Bri ef

Description of the Drawi ngs, Detail ed Description of 0O

the I nvention, and C ai ns appended herewi th BRI EF

DESCRRETIZRIVEF aME PRAWASTPARISCtSd Hfhoafvaiagess of the

ﬁfé%eﬁﬂ:eiﬁﬁéntibﬁﬁ NN pecbhe b@p;s&seem &Q@mb@ha%éfemmer set
detail, with reference %o t he accompan %gdraw

okl Brief SPerqiakianag a"rﬂeofDrélwf‘rE?ﬁbdD? i RGS G Fion of
12lee Onk-enBphe) iand ceaim® ippendadt hamewdppar at us

according to an enbodi nent of the present invention;

Figure 2 is a view of control C|rCU|try according to a

pref er r e (BRIBI HESCRIPTION |0F PHE REAWINGGent i on; Figure

3 |s c

o PReBheds SagBiBbAls UPERLUIBAC LRI iy be
depeenbed nbeFng dnemdre efsitatid , avidh asfesangacid che
g%gg%%ggginérgygpi %g apparatus integrated into a hip,

and | ower back support garnment according to a
pr ef Eioerp dnBgde e QFagi'Ff’é“ pfed drithosl R 8P FiBdur e

- ) HeRbRLSn L L reehEAsRINGHuEL i v ApRRrhthadieddréeng to
apparatus integrated into a head and face support

FaeRBEREIER o Of et RrePPtefBY$ - Wibodi ment of t he

presenguidVentiisong view of control circuitry according to a
preferred embodiment of the present invention;

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

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

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

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

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

embodiment of the present invention;
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Figure 6 depicts an el ectromagnetic treatnent
i nductive apparatus integrated into a surgica
waoe@sansugs on a hurman forearm according to a predEUSBUS/014234
enbodi nent of the present ilavention; Figure 7 depicts
an el ectromagnetic treatnment inductive apparatus
integrated into a nmattress pad according to a
preferred enbodi nent of the present invention;txgure .
aepiccs a.n e - romagne i xc treatnent inductive
. appargttess isat egipates ian oegeookagoerai hgedtonemt inductive -
refe d i t .of - the ent. j iQn; FEi
B I Tl i
eappdinenis dihtbygrmeseninimventihoe according to a
pref gt ped eRROdIIRRL s Ofarf Ne1 REGRRALNLONENE EOLmdTIY Riuct ive
9 depiCts an el ectromagnetic treatfent inductive
appparhets infeegatectd inGPo 4 tFRIMpAGEPEIRSI] &Ecofdi Prplerred

ddodiRéf & efe epadhreMvafribAg present invention;
and Fjgure 10 depicts an el ectromagnetic treatnent

i nduELP¥ER afhafelifesi npRgrekeSH T PRRINSE 1on eSTeafaRREN Inductive -
RRRCLEINT HRegrRfef enhed enbedbrepdutal tb&l PrRESRling to a
i nvention. NC}%ES FQR _CaRRY- CaS ( RP THE_ | NVEMTI OH
DTRAREEST (FTHRONEPRS RF EDF REEERF LI PERE O3 RF devi ces

f | owriigufe t aDgadepiativain sélamindomagselicic asreatmenec uimjuctive
cell, tissue, and.qrgan nd,it_is these currents_that
PacaTit HIRGESTS weens SRS Apient St defdliy” Hhla Fitserrea
eambpliysemt axfi thelpraveani imgfantipanner. The el ectri cal
properties of a target pathway structure affect |evels

and distributions of induced current. Mol ecul es,

cells, tissue, and organs are all in an induced

current pathway such as cells in a gap junction

contact. lon or ligand interactions at binding sites

on macr onol ec ¥ORES (] RERYING | OIEF THE  THVEMNFION
surface are voltage dependent processes, that is

el ectindubmdi Ware-vawing arwrrespsd nticam PEHFI adueRly devices flow
.el ec net j o duce artj;4es « ;

A aageg] Palely St ol Lo e tiosue,
apde ozaar, oind dit] 45 these GurERRLPatMapreagsesimyus to which

defduced L UL Shled "dan tRadECAN MO niabigically meaningful
manner, The electrical properties of a target pathway structure
affect levels and distributions of induced current. Molecules,

cells, tissue, and organs are all in an induced current pathway
such as cells in a gap Jjunction contact. Ion or ligand
interactions at binding sites on macromolecules that may reside
on a membrane surface are voltage dependent processes, that is
electrochemical, that can respond to an induced electromagnetic
field (“E”"). Induced current arrives at these sites wvia a
gurrounding ionic medium. The presence of cells in a current
pathway causes an induced current (“J”) to decay more rapidly
with time {™J(t)”). This is due to an added electrical impedance
of cells from membrane capacitance and time coastants of binding
and other voltage sensitive membrane processes such as membrane

transport.
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with time ( J(t)"). This is due to an added el ectri cal

i npedance of cells from nenbrane capacitance and tine
wa@oostiessts of binding and ot her vol tage sensi t PEEUS2005/014234

menbr ane processes such as 1senbrane transport

. Equi val ent” 'electrxcal circuit nodels representing

vari ous nenbrane and charged interface configurations

have been derived. For exanple, in Calcium ("Ca2 )

bi ndi ng, the change in concentration of bound Ca at a

bi- ndizgpeh & e edugreer ragucedrErTmyndad <lesepridieatiiga various

frequenc omai n _by. an inpedance. expression_such as: .
TRRPLRER AR S aP Bt TR BO LG ae  Baff ardih st ved:
releckkbmple equin/alaaiciainr c Ut Ca*™Wer einding,angblear change in

frequency. def| T r.e f.:l.s frequ Veal s

ORER BRSO B o Al (o PR 806 kgl anaucea =
mafn be edesexibsdt Bhndengfrediancyncdoradn cdppaciamndapgdance

f ' | di gg. pat hway. The val ue of the equival ent
eé‘f’%%?%g&% ikgrlr%gconst ant, i0n= Rondaar is related to a

ion binding rate constant, kb, via 1/kb. Thus, the
characteristic time constant of this pathway is
determined by ion bi ndZn@fﬂ)Hlfthr-c?. I nduced E from a
PEMF or PRF signal can cause cuff’éte to flow into an

i on binding pathway and affect the nunber of Ca2+ ions
bound per unit time. A n el ectri_cgl equi val e{n of th

WP3CH BRRAHIE 150 PE Ay eS ST Forh B E AR AP BRL LR GRY GG et Fical
GARGSILANCE @, WA d SsAadyhi 85t fRABUREY OdetiiRd as 2af,

change in electrical charge stored b y CiO Electrical
wokaegé iis diregesigy.prioportiendk (@b s sti¢ aending impedance,

a 8nc%s,ratainﬁn Qlif,, Ca2g | %igigléxh? bﬂ)ﬂﬁifﬁ% SidQistBAte and
I's stoffage o f cRarge i s equivalent to storage of ions
copactherce h@fgednspktt ePisding| | PaRYcesThhd value of the

HReLI ORS  bEAGY k¢Ak LARSEANCE VEASW.SRN) SisaseVitdd to a
.as direct kineti'c anal yses of binding rate constants,
ignoPilading Heke femstarks cbns tdft SimscBsnGiey™ ke Thus, the

BaREEOMF B QN 1Ofned JIMELUAY ehEr Phie Patahap bandpassmbied by

target pathway structures. This allows for a required

lPQng%né)n‘-f r’GEEACT s for any given induced E waveform
Induced E from a PEMF or PRF signal can cause current to

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

Ion binding to regulatory mblecules is a £frequent EMF

target, for example Ca?* binding to calmodulin (“Cal’}. Use of
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for optimal coupling to target inpedance, such as
bandpass. lon binding to regulatory nolecules is a

wéeegueswis EMF target, for exanple Ca2 bindi ng POT/US2005/014234

cal nodulin ("Cafcf'}- Use afthis pathway i s based
upon acceleration o f wound repair, for exanple bone
repair, that involves nodulation o f growh factors
rel eased in. various stages o f repair. G owmh factors
such as platelet derived growh factor TFDGF"),
drslar cgataﬁlbygrwﬁaéem:t@oﬁ fﬁa'l)eraamdn epEdaiombl Hepatib, for
factor "EGE"% t'nV°|¥ éréa §§ ?rlate factors
0°P Rel P?&f 0g8HesY NEoV aPT7htT on
ﬁﬁmeaabaOLmnh&gn@hstmtmgesdoﬁep&mmlandGaawtbefandutatedch as
e facto ar gw M d
Eﬂt‘%élel Ngngé%r{%%%a%%% {: %agt%v\r/a ng gé(r;n}p? 4n %E%Qgﬁféa growth
ﬁamtbmguf%ﬂﬁﬂ"dn Whuthepxﬂhnmad p@mﬂﬂthlsf%ﬁﬁdn cK%EﬁEﬁQ are all
{§RAGkIT RN I%J.?)?E:mengké&a POPChoaEer & {RRnesis and
p Sio oglca I ons I'S wavef orm can have a
r;ﬁmlscungmaﬂapns iagai fleantningrals &0t WOupR| FeRailongs can be
R ﬂﬁﬁdeh&ooﬁaé@w Esg%fesaﬂén@w/emé;ehdent

e ectrlca equi val ents of Ca2 bi ndi ng klnetlcs at _CaM
W t hpﬁlﬂ-?%&g Gt e CBMnRRTY A RetPYSLOTH f7ge bej fonfigured for

WARGE N {RldeRN SoweDOUHd 5682 $cBdntIaM dawd n@a@tgzﬁ‘ﬁnav afhermal

time may be characterized in a fre uenc domai n, V%)a n .
QﬁiﬁevapgﬁﬁrblnHF?ﬁft|9ﬂfq?855t8H¥51 nCFBRdLRRse  this
WiviFoafidcén ihdvd @ physidlogicablposiymiresast avice fERdt ,

capa e of the ion bindin ath tion .
rel a%ﬁff% FH9%n i ndi n’gmf At egc@gns?g\gl & Cagca% Fedquires
tddwledge Polfl iedbetirice uesnfisnlkntanof heat” blei mdipicoyidaietacs at

el | [.a ua b I ng ;
g ok LOpBAL ok ep By 0 LIGOEREE) Mchange in
ddngentast brs ofh bwmia@e aat élaehMleihw rRf tsist ever time may be

i cal ¢ f S S i
e L o R e G et
WiB (Jeostant+ [GaR| Mol JN5=688 $OE Cron (376n -eFiiyalent

6@%&}[ rodE B dnded! e T Qlpal i EaficdeoMPhOY Bk | Bifflag pathuay.
e ectrlcal equi valent, circuit for ion bindin

KRRl y 69 5 Sl 'S ABPBOTASE (O OSAY Dot oI Tier
@Lt,,rclgghku |l¢kb Acsidisngd t GaBiesedradikgedin oted e prpdeged in a

clzen.”x.\é.era‘ltz:lr:g{,J model to evaluate SNR by comparing voltage induced by
a PRF signal to thermal fluctuations in voltage at a CaM binding
site. Employing numerical values for PMF response, such as
Vipax=6 - 5%107" sec™t, [Ca®*]=2. 51.1M, Ko=30pM,
[Ca’*CaM]=Kp( [Ca?*]+[CaM]), yields k,=665 sec™® (tion = 1.5 msec).
Such a value for Ty, can be employed in an electrical equivalent
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
a minimum threshold requirement to establish adequate SNR. Power

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

S, (@) = 4kT Re[ Z3,(x. )]
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mat hemati cal nodel can be configured to assimlate

that thermal noise is present in all voltage dependent
wor@sas®es and represents a mni mumthreshol d PCT/US2005/014234

requi renent to establish adeéguate SNR. Power spectral

density, Sn (w) , of thermal noise can be expressed

as: . r lZi. )lwhere ZM (X, &) is electrical

i npedance of a target pathway structure, is a

di mension of a target pathway structure and Re denotes

#éfdl Dok fopf lgmeqi@a@ﬁéa‘l AihgE@HcPaALRWAY target pathway
structure. ZM (Xr">) can e expressed as: This equation

BEERFIUEes hEneSt AP LRSTNSEOR 08 2 | TAFAGEnPatRYaY rfe‘—ztugfcgé? and Re

@@ﬁ@MQy'éﬂﬂééqt?th 80diGedtdarcRUbLIFORS thk@8t pathway structure.
extracel | ul ar uid resistance ("B/), intracellular

L (3 @)r 63N SPRARPIESRED) 2%8N0d i nt er menbr ane resi stance (
Rg" ) which are electrically connected to a target

pat hway struct | R.cRRj pute to noise filtering.
A typi cal ap%'rlz&&f)‘t 0 éevgl uaf () SNR uses a si ngl e
val ue of a‘root neartsquare ((RVS) noi se voltage. This

|.cul at ed h t qf . .
|t oo e e ert 1y, SRk het; alagBRtcat, umenance of
'cmrpl eia—:rgﬁenbrpa'etmaqs possencoird,0 bandw dtdntfibations  from
%%{_e ggarsik&%")y%giségggecﬁg Hg,expr 33%%F9¥ufﬁr fluid
vesisgmcat (B&eh) fasdubnyrmegbdahe veesistianca dN8gdn which are
wn%cecdé)rc@l&g t&?n d&%g%{ OQ?LEﬂ‘aytasrtgr "éCt 5@ waﬁ‘r h structure, all

ent ~ accor ventl
comprilsge hopudige kﬁ}rlé‘,?rem/-el ope haV| ng a hi gh

specty alpdemsSidhroson tézatevmfaﬁfoiles*f @iR h@@ga&yswa@a value

t he reI evant dielectric pathways, such as, cellular
HerbITReE FRReRdYRse (BIS)bratihyorsaeey | (ikdp EhZAtEYLated by

B8k rif Bes@hatd FSEESDIANEnDA R bl ofhanges, is
enhanced. Accordingly by increasing a nunber of

S o)At R gni B Mht avear ahl iteasanetiey dledodant dal Pither

S =9 ﬁg}g& 0 OPBNAt
Q&Rﬁ\%ul g?ll&r#& rg(\%% ctéfb&é)%gcyt o@%hng)l%reel ease a %ﬁﬂ:ay
$ornatiurg s ngSNﬁ Claégm AEprpsaest &yupeS2tippl i cable to
known heal i ng nechani sns is accessible. According

_Vu(o)]
SVR RMS

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

other high spectral density envelope. Lo a.pulss.burst.envelope
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to an enbodi nent of the present invention applying a

random or other high spectral density envel ope . oof
woesA0sn3 Di - pol ar rectangul ar or sinusoi dal pedEES2005/014234

i nduci ng peak electric fielids between about 10 b and

about 100 V/cm produces a greater effect on

bi ol ogi cal healing processes applicable to both soft

and hard tissues. According to yet another enbodi nent

of the present invention toy applying a high spectral
ogfemshby ooldpgeispvedaEmgalaa oodilnasbhdabrpulses inducing

ul se- bur st fini met er r [ or
Bt Eha 1,03 ik e Bl BbEhe P ¢ Bha! SEE ARG ca
iognicés candteatieanef fediawnt bavlofical heabing anagepaese

abU&itcasgg.t@A !y'o%g DYES EdMnbL Rl Bsstigy.| ar frequency
, ngn . IS IS u

ge e to a substantial reduction in dut

y
cycl sceprding r diset ivdtye BAHLTt r SRARIBIRAIghtoTabdite bpresent
i ﬁii&hoﬂyogpﬁaﬁ.r{d eeg%%in abtRhef ekablivy I 960QGe envelope
anp at” woul

i tude onto ot herwi se_be a substantially
ami Por RPPUIFENBUreY ANEPoPRISIAcOSFANHRT y PATRECHRRY — Povwer

:%d%‘ﬁa%ﬁ&@@s b ephancedpt rarsNiddrdadesi pal ¢ bershe can be
rel evant djelectric

B! eVa Eat W%\és and of decrgaged cgowei burst
FEGHEAERRTY atBVeThFBIRA TIREf 3T i AR BTEfPLPEeq Pulse burs
A¥MREehAnd | Pull sl wishanf hosimi gy ainealieacyetdark Offhis is due
usi ng ap j nduct.ive aratus to Liv .
t8 Rt F&Eﬁb?\’éﬁacl sf%fﬁ‘g‘ﬁ?oflo fnar gecﬁ"%b'at By SR, Rperitive
wiGh asasoshbasughyl edwues pycelimpositsouest amdivrepwisr, and
of pla , Ll s 0 er, t ;
Ehasrop 0t ("aig R o nB SR IHTBAe0 PimaRe (BRI Ciipse be o
dubstpnesehty | nekfabroreulgel | pimsie| melionguct | Aecordingly, the
éygi?r%89§néégﬁﬁﬁieSEatéﬁh e abkrhfdniet@Re LBSiARSHY | o the

evi ce that | be used for treatnment, however the
teigwrent veigbpaidcy $athna st sanbLardNEregef oParey eRquirenent

A€ sbhesepeutic device (Step 101) . Mniaturized
circuitry containing logic for a mathenmntjcal ﬁgegiagram

havi RgEafringde BheUSRer YPRTHLE dOUEF GsHY &

OB RBYR&d zdf leask &ma.nmweﬁgé rﬁﬁxﬁar:aeus otkp| dt itvera
target pathway structyre such as ecul es,., cells
s eeRSaelid sShnals T seratn e TheFr gt Ben iRy Bpon as
dirAS bhsoneladules( Stepls, tissues, and organs of plants,
animals, and humans for therapeutic and prophylactic purposes

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

detectable in the target pathway structure above its background
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102} . However, the attachment can al so be wrel ess.
The configured waveform satisfies a SNR or Power SNR

worashomes t hat for a gi ven and known target paPtwag2005/014234

structure it is possible tda7choose at | east one wavefo

m paraneter so that a waveformis detectable in the

target pathway structure above its backgroundacpxvity

("Step 103)" sucn <_s baseline cnermal fluctuations in

vol tage and el ectrical inpedance at a target pathway

stmwatyr €Std@atl 0¥ pendn upobagedtoe ecrfrmglcElictarations in .

x;olsc% S aﬁgaélé&r%gs.h egé% gtgl%ea 't%r.@(e& ﬁgél%w %P%tgucture
ng, cl ng, respon

t'/hthr elfeeewédlmrb@dshem aff aacgéhearzﬂ édSéP@ctttcatagﬁewhcther

SHOBRhebSiF UPIASH Se BDUESEI R, ARG Y -dRAE Pang

avi n east one waveform paranmeter t I'ncl udés

rms«ppagmlq ot lf"rjé‘ééfen%yp’aﬁ?ﬁéﬁ@n?%chﬁﬁ@iﬂﬁgofr%rﬁ%ééfed
Ol rhlradfeeo Wi ghQ9 Miconpesstd dhe puvsel ot Yar®litrary

frequency conponents satisties a Power SNR nodel (Step
WRYBFOrm3 hapidag @ty ée%?‘é&“reo?fﬁij‘ﬁ%‘?% pargRaiet dhate includes a
eiRanat gdof Ofreepanipl ecdnipdinehi ¥ etang ifngOMreMi éi)out o 01 Hz to

% %{’ \/“gﬂzelwé’liﬁ?fgiha negtp &‘%ﬁbﬁg&s g%%g}lxg%%% components

Q#ﬁmgﬁaéedaczﬂuﬂchNRemgdeITheteberﬂ4k1nagmepetntmqynal is

| ed t

SHBLER 0o 185k PO SR G SopVBbaine sapucrivels.
ﬁnuszBuvecqqﬁyguaedsatrﬂaagtapea Wanafomhe(étgguﬁﬂﬁ)(SIEQ

:]e% itivd M&&o&hﬁﬂéﬁf@%ﬁ?ﬁﬁl re& ehkedngniadizen

apparatus according to the present invention.
QﬁWQQQFEY%QXXNﬁﬂPOPl%¢¢¥9ma9n29i°I%#Qﬂﬁ}pﬂédc?ﬁp¥%¢ &Adaofarget

;ﬁtthk«s?%tm@cu%n B8EH Us #d2eslEds ATt EE. tﬂb%éappgﬁat&rgans
end he at | east one connector is COU{)?(? to a

k@’e REEFRET nfgf d&e ééd§%%1¥3a§PHaﬁ%1‘F‘FS omtegeR ddrtoc bhe ssupport
@Q3p 106) generating device is constructed to have
i ner ati on of

el ectrical ,prqoperties that optinm ze ge
ol oo F MRS A TS HTER o PORTSERASS SPRECEMSRY G, 80 prparatus
a&ﬂblr&i.ug atfo |tﬁ@3breﬂﬁ1tof1n&e5t\&rimd’elm.naaﬂme rcoSNBol circuit
del, ot her |c d
OEp Rl ko bl nd B ARG HROChodSGh! 962 qun as
wmré.i%hegnppnsu¢9edndroﬁathanabrlqaaﬂ:oapp¢¢mnecxor is coupled
tﬂpghsgﬁéiééﬁnQHBQSLGétyﬁbh as a pair of electrical coils 203.

The generating device is constructed to have electrical

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

magnetic field and a time-varying electric field in a target . -
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Is used to configure waveforns. The confi gured
wavefornms have to satisfy a SNR or Power SNR nodel so

wWo bat/ 1653 a gi ven and known target pathway strBRCT/USB05/014234

it is possible to choose waseform paraneters that

satisfy SNR or Power SNR so that a waveformis

detectable in the target pathway structure above its
background activity. A preferred enbodi nent accordi ng

to the present invention applies a mathemati cal nodel
Eia&hiw&gvueErlacﬁdﬂﬁi‘s\d&hyiasmgnd'magﬂeéhp""’éé]ﬂ]sd amdsaes, and organs,
tlmevar cLri flel in_a targetpat

dpiraiard ST al ke Sttt abocleds MRENAE My 1 o abour
oy aiisrosecmd siecyaapeldr mlltses ampﬁatIL@Q A egbduir S8 to
o0t o138 ARQULA MALRSSRONELIRCLENGHL Andyilies
repeat nﬁ 0 out pul ses per ‘secon

Regit ragpfieldid sobetHeen r%hmléd 1enbam padf Rt | X0 mv/cm,

e Qc@gf’&‘fngl %VACH&&{‘ﬂe?:P QuE APIMRC Whe}féf ¢ €d rrequency.

according to a nodified 1/f function where f =
L rvm@ﬁgy comtweﬁovﬂar%rﬁ PEaFRErass Sy o4 1pret aqcegding to

?ﬁbegéﬁ& ﬁweqlrtdbagm&p Seh%pﬁflfé@nio e ﬁéerbmmpe
ied to a tar gat way Structure suc

Srﬁﬂl’é%ﬁl‘f@ssu‘&léla}ss 0?‘? 1R%Y, SghdSoryifiesyr 384 REIATS, £gr 2
primlrredpestie et:dpﬁéuﬁé tige b £ lufddrwi tie miauld Ordni 2unt @Snutes

However ot her exposure tines can_be USGV%'
‘S@\)‘é’f oPREC YT ARG e BFBY° 1ie FAPRT G T #ScBREPoI AYREGFDS
c&ﬁﬂflqneedlmedﬁmdmﬁmat@mmtmg ciengude 203 s hiixscted to
aggeﬂgggl Eb%g d;?ﬁv:.cevba?; Cé)\[g}\g %tsoglgggrltm%_ g89$£ a@ie{]%ormector

I'Vers a pul'sing nagne
2enf | Foe esemordridondevica 208t Hebhitdrsak podeing tmagnetad

1%1 1‘&5%9[1%9%@[%’ a@gokﬁgg# Wta ﬁlgttﬁerﬁﬁrl 5[ ﬁ%&\.’va}ﬁhat can be

uct’ure as a In a chest
uysad douproeiit takatierlyito gpprreat Pashivay ngtmdjveei guch as

d iRlaGcf 0h & @HRSC Qb@edrﬁé rﬁﬁﬁ&%ﬁ@fb&%@ﬂﬁéiﬁﬁiﬂwapphes a
repeat applying the pulsing magnetic field for as many

RFILDgarr RIS fdpddnefe® PREICHHIRASh tiMfeaME(538d, for

fxymecdDy i@ ead GeylyigPaé esurd ngMRaghs®itd field for as
according to the present ipnvention .can be $05|t| negor

TP PERLLEHOLHISaRP RFE DHES: 3o HyoR bURS theRioy
éi@mipae 1CotHmdsNg aapulmmfﬁngmtembofdmédttm:canrdmg to the

S 0CDEEL AN AR B R B e o

ceckt 204 by a positioning device. Coupling a pu131ng magnetlc
field to a2 angiogenesis and neovascularization target pathway
structure such as ions and ligands, therapeutically and
prophylactically reduces inflammation thereby reducing pain and
promotes healing. When electrical colls are used as the
generating device 203, the electrical coils can be powered with
a time varying magnetic field that induces a time varying
electric field in a target pathway structure according to
Faraday’s law. An electromagnetic signal generated by the
generating device 203 can also be applied using electrochemical
coupling, wherein electrodes are in direct contact with skin or
another outer electrically conductive boundary of a target
pathway structure. Yet in another embodiment according to the

present invention, the electromagnetic signal generated by the
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prophyl actically reduces inflammuation thereby reducing

pai n and pronotes healing. Wien electrical coils are
wos@d/ 1613 he generating device 203, the el ect rPCBIUS2005/014234

coils can be powered with adstine varying magnetic

field that induces a tinme varying electric field i n a

target pathway structure according to Faraday's | aw.

An el ectromagneti c signal generated by the generating

devi ce 203 can al so be applied using el ect rochernica

g@g@@htmgg dgvyaauaoslénn:ma§63bergppniedlﬁetmgcﬁmﬁurrbstatlc
W th_skin or another_ outer electrlcally conducti.ve

HEBAART AT aPgatT JAPhSAY 5T MUETOPS 2 VAT e LA, fierie
zmb@dcnem acmedtn@de @ndhe pasgentpaithvant $onjctiute such as
el.ect romagn t|c g r y At h

Qe Bi ©203°% aso %Sdp%ﬁ% §£§SI%9 A"iell gg‘?ér]rggsétaéﬁ %(% the
prefplrirag eiterdimenanactardjag tei the presapeninvention is that

th%rn glé.?k‘ ggkgrg:\é'}e&ghgoéoﬂ%c Qnﬁsmfﬂlﬂlﬁﬁtzéadglﬁé?ﬁ&y allow for

ructure such as nol ecul es, cel
uses suieh, cmmpro pgascalathedeant 'ag%a@ﬁﬂf:h@°‘5¢39¥fe‘ﬁseénd at any

%@P%@E@i RGLR dhigh tRitthe Rl 884d nBY ek OFs 'd%stllﬁé@ An

artra ghtwei ght coils and miniaturized cjrcuit [y
aawamagepu%s@amltthowﬁa}ﬁ%ﬁgfgvc%f e PRSI TR BRE MmNt

hiyefo HHb dlreddytr BOR¥enk06at iORHEEr a W €ihg@irganism’ s
rellef and heal i n eS|re? An ad antaggous resul,t

BIiPIEPEERT | YK &th’ﬂéc &PFLAN FBb BenBRE 50 ARY

éﬂhdﬂ@@dpresent inventlon |s that a |living organisnis

angl eneS| ovag rizatj 'QEQ

and ﬁ‘o‘lﬁ%e ]gqr}‘ns ?c?lé %\é'%F c?g; ?’aggg!ﬁ?% diment
ap:t‘d?fxelﬁ._hgd tsmbmﬁeneptem@or gnvention hefpras ernmlature control
I.nveg.ﬁ:l 8f anlnFm ﬁﬂaec Bt chJnt bicubir Q: Tﬁﬁ) produces

contro creumt uces wavef or ms
wnvieforas gdmetatdmigedeay i Q%n%ltﬁiﬁnﬁs deviescauch desc P’Fﬁ%d coils

%%%\éqtbiggatgggy%elg Figdte ™ Ni@lihd nGaehFd! coit Yl lciGRMit can

activation neans such aa an Pn/off
leni aqstivathe m!naar uil‘étlé@ﬁ-thBI mERRE UPECIB R AR A {Rfeswitch.

SSRGS 18V Pe ASofe #d1t RHivBLDAL 6D Yh31a FovirefRiured such as a
enbodi nent of the power source h an out put, volta
Girgus Gkt o FoPraletrel PHeigett Ph Shoysr source
K MRitpulCeel ghqy ¢ 3.f3e Wirserithenvesl taes an be used.
In another embodiment according to the present invention the
power source can be an external power source such as an electric
current outlet such as an AC/DC outlet, coupled to the present
invention for example by a plug and wire. A switching power
supply 302 controls voltage to a micro-controller 303. A
preferred embodiment of the micro-controller 303 uses an 8 bit 4
MHz micro-controller 303 but other bit MHz combination micro-
controllers may be used. The switching power supply 302 also
delivers current to storage capacitors 304. A preferred
embodiment of the present invention uses storage capacitors
having a 220 uF output but other outputs can be used. The
storage capacitors 304 allow high frequency pulses to be
delivered to a coupling device such as inductors (Not Shown).
The micro-controller 303 also controls a pulse shaper 305 and a

pulse phase timing control 306. The pulse shaper 305 and Dpulse
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power source can b e an external power source such as
an electric current outlet such as an AC/ DC outl et

weouphesdiz o the present invention for exanpl e Pgr/asmosigi4234

and wire. switching power go0pply 302 controls voltage

to a mcro-controller 303. A preferred enbodi nent of

the mcro-controller 303 uses an 8 bit 4 MHz

m cro-controller 303 but other bit Mdz conbi nation

mcro controllers may be used. The sw tching power

;31334@4 ye 3R igal &en el Ve " dandrainhat guatser agﬁp@apaﬁi;ts«ar Swidth,

304. A ferre enbodi nent of the I sent | ven
Qiess s?rg‘{ ng &r t’oraéldhra}?h1 wE & “Butp g
MMprmutqamatan, beuul ecks Tahessner argeecaqatacaztmna:a%w number

h I ' ; .o

R G cuhca 28) BY' PHcbPelfatifl) & CUpbSy e, o specisic
wamf@r@é nt Aolvicdkag®3laveb coransiiong spht-sératidpet0fi30&ntrols
‘m&éefgﬁﬁedém&%&%rsl 3 etT tBHL@es%t}:a flre. a

305 and JDui ase txnxng contr ol et erni ne
Wﬁélnﬁuﬁ%lff% d08, ablewy mHvepopé §¥mlz&ﬁd%%§ua‘a to be

deAnQbirbioBor éﬁﬁpuiﬁ%dg‘tt@ﬁ"calro\ﬁ@¥§f ar R eSASALYY atS li%lﬂlst one
as a_sine wave or arbitrary number generator can also

WPLARGr FEVAERd SPSh pRBviAde IOFUEFPF ¢ WATeMéFRY COREroller 303

oal taage kexeloX ofutels efPostlte o ifrUicE 30&1ﬁ911é rotatdidnt of a
i ndu eld delivered to a targ

may ucture
deparE dabhiay S ugSles! ohon” ali BodoRotlan FRlh  T1dste, and
cﬂnjalm t rtle mdnbetwied | aertedit cmuhpmwmgcarhane r@artse&ueted to

t | t I d
WG oS Sl BRlerdR GRE, U RGN ana o
augomb t 2epbbreepsate appluing rfdlee puleahgemagmdtis tidegdt for as
nl%ém%ﬂ*c%k‘rﬁ&‘ﬂé €a§UGReasRall! qGUl £, %%Bbhéskigriod, for

m niature control CIrC

exonpieut? cliner applay - a%@wgfﬁgreﬁhmoﬁemﬁn‘él%pmdlag to the
p@e@éﬁ{:' BRGeAd 1B st @ rautAdRtd CAindds 'BPeRoudPRLY MBdutes to

he pul sing magnetic field for as many applications as
%tnégd@d‘qq@% given time period, for exanple 10

ti NeRefefiPihg AtBl eﬁ'i&ﬁﬁ:%d gnndi ERBbaARSRY dlaBGoi'&Lﬂd"e to the
present jnvention es treatments ti nes of about

ffeRREbs 1AFSbORE R mPRut electromespeiif « FePHIRY 4 4 gductive
apphedta®ntingegeitidn i thy, thigh, and lower back support

garment 400 is illustrated. Several lightweight flexible coils

lntegral

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

pathway structure.
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present invention of an el ectromagnetic treatnent
i nductive apparatus integrated into hip, thigh, and

wo eesrodmack support garment 400 is illustratedpcBesBosbh14234
i ghtweight flexible coils2401 are integrated into the
support garnment. The |ightweight flexible coils can be
constructed fromfine flexible conductive wre,
conductive thread, and any other flexible conductive
naterial The erxibIe coils are connected to at | east

pF%s%r?tr ¢ aﬂvghggﬁg € 0 : ngh 9 uéle%ttrgmgﬁn&! f£C ﬁ:lrga&%}ﬂ:e ¢ Tlﬁgléct ive

cUitr W rel €8s ght " m nr at ur
apparatius ymteeraheai iothef Rgbead me?ra@cneuan@m diargenp 500 is

n.i‘? fé{;@aﬁ%@ JTeNts é}ﬁeﬂaﬁengr gﬁe%léﬂyenﬂ%bﬂes a(;(;ﬁ%hsﬁsdlo are

st one of her sald at least on wre

integxadesd 11w | Tt AEPROKE ngawmeniri 7@ cHidhhweighlyoglexible

cEOd | EHﬁe%eV\’ac\!&{é?frﬁ%téaatfrBﬁe rdheectiegibPet RBnkhe&Xi W] ewire,
coils (401) to create PEMF signals that are coupled to

Can‘#‘mtg‘é’[e pataeRsy  SnAuAnyr @theRe??éFﬁWg@’ naonguefippfagerial.

TRe" Pibﬁﬂlb%ehmsnﬁr@m&x@bagdt@tdte 1BBEE efihe Ieﬁitﬁﬁ;ffl a8 least
of an el ectromagnetl c.treatnpnt indyctive

at us .
P B0 AEBIEC o dPoa TS LRA SRSy P=Ba? hith %5 60nf Loured
tbl | st raiﬁdctﬁevecfdiinelcltght V\Ed)ghtlf(hﬁ)udyl e 506i | 8r50¥ireless.

are integrated into th ort nmeg
I‘?’%‘Fﬂ’%éﬁ t PERPBIEEES: I s g Jbtg:é; cons ? rut:]Tiah & ¢ SppLigures
wfaveeo:frdsexmkmlcer_domgium |avre thoehmeohdutttlv@ Prassad, iamdntion,
18N O BRG THlo6l DL 8o CONAUE 1B TBRET b2 sall el hBKLP! 8n wire.
go S are connec % east one en easl
Whee wacklwO2d Hctheveilghme!fglhexu pileigenrizedan cirseipey 503

CSRP{V&? se%&Lébrﬁlsdltrh%%t | freCORNREIRE 1, Ctﬁ&uﬂé;ymw coils

reless Ight mniaturized circuitry 5
(BBRY &onférpAtes RH%f giaalacEBali MFet ocdPIathot? rné‘ntt'-"’”-"get

pQfndd}e Rraselkel nvention, is attached to at |east one
ot her end of said at Ieast on wire. ,V\hen actlvat ed the

|| gHRSASIFERI i B atfdfPEed &i RBui ERPEFE L onPFERIHDT £ the
pray&{tor mavkheiodr @ fdi ARCta’ cteokbgnddiexi bkeamddts inductive

§>§01 Jsgdfr{geﬁ%egg B/g{x‘al gggrgsictalia dr%%gu‘%é? ugglug?](.jiédo tao 2 human
forearm 600 is illustrated. Several lightweight flexible cocils
601 are integrated into the dressing. The lightweight flexible
coils can be constructed from fine flexible conductive wire,
conductive thread, and any other flexible conductive material.
The flexible coils are connected to at least one end of at least
one wire 602. However, the flexible coils can also be configured
to be directly connected to circuitry 603 or wireless.
.Lightweight miniaturized circuitry 603 that configures waveforms
according to an embodiment of the present invention, is attached
to at least one other end of said at least one wire. When
activated the lightweight miniaturized circuitry 603 configures
waveforms that are directed to the flexible coils (601) to
create PEMF signals that are coupled to a terget pathway
structure.
Referring t& Figure 7 an embodiment according to the

present invention of an electromagnetic treatment ' inductive
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Referring to Figure 6 an enbodi nent according to the
present invention of an el ectromagnetic treatnent
w0 pesabsore apparatus integrated into surgical BCESS200§014234
applied to a human forearm2800 is illustrated. Several
i ghtweight flexible coils 601 are integrated into the
dressing. The lightweight flexible coils can b e
constructed fromfine flexible conductive wre,
conductive thread, and any other flexible conductive
apheEatisd  intidgrdtedxibite coi meterescoparect/ed tis atllustrated.
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e conductive material. The flexible coils are
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configured to be directly connected to circuitry 703

The RFPEesinvienghehePfne? npif iR IRatts r‘&’iﬁéttf‘g?n‘?oénduc‘: ive

apbai?]@mﬂf i gEpRatky et ss :ﬁce@edl n:g:ut 0 2Rl eﬂbcghdéentoz are
of the present inventiqQn ac

l%fﬁ%‘?raé%& *of S§é’eaa§t |lé8§{: Pl g’ﬂ actclo\} Ped %ﬁe

iht@htawidghnta ﬂlnéitdu’esmdgmTMII@t%@th‘Dnﬂa;dib&e coils can
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thoegbt gual bngyoshemcilgxéble conductlve material. The Elexible

coils are connected to at least one end of at least one wire

L

804. However, the flexible coils can also be configured to be
directly connected to circuitry 805 or wireless. Lightweight
miniaturized circuitry 805 that configures waveforms according
to an embodiment of the present invention, 13 attached to at
least one other end of said at least on wire. When activated the
lightweight miniaturized circuitry 805 configures waveforms that
are directed to the flexible coils (806) to create PEMF signals
that are coupled to a target pathway structure.

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

flexible conductive wire, conductive thread, and any other
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Referring to Figures 8A and 8B an enbodi nent accordi ng
to the present invention of an el ectromagnetic

woeeatiomns | nducti ve apparatus integrated intorpar/genks/ 014234

801 and a shoe 802 are illustrated. Severa
i ghtweight flexible coils 803 are integrated into the
dressing. The lightweight flexible coils can be
constructed fromfine flexible conductive wire,
conductive thread, and any other flexible conductive
fRxabllal .cohbdect 1¥xXimiemaiil. s Tape faerniebd edoils adrd edGinected
one_gen f_.at | east or re 804 However e
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tewiddeedotdschatual sy BO5cantiguretiess. bei ghtreetght connected
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aCco 0 an enbodi men sent |1 nven
423 amaécwedft@ums |wsvefogne mcmrdl@sdtef aaaqeujbg@nﬁemspf the

P Wni-e 1 n VRN ACT i wab et ey It'og Bt wek dHNky LQE' of said

circuitry 805 configures waveforns that are |recte
gt 1eRSY | @i viee coren (B8uBhvatgde idg: digbmeigynansniaturized

didluiRcg oRsP! &%ﬁl@u%eharv&%be%QV\’%Yxaﬁt rapel uafrected to the
Referrln%ﬂto Fi an enbodi nent. according to the

Prexdbie FAYERt | )of‘:oaﬁréﬁE%t?%g‘f?@PP&St F'é%‘fn%‘?ﬁ Coupled to
d rtal,l_-gbk—_vpaam a;lwactlmee,gr at ed into a therapeutic bed

900 is |Ilustr e Sever ghtﬂg(ﬁht erX|bIe coils

901 EFéeFﬁ‘c’b%r e FIHES t ﬁ‘é‘d I FRPNei FfFording fo the
ﬁﬂesnnblelmxnﬂcionanobeznnnele¢m10migheommf|ﬁneathextblfhductlve
conductive uctlv r

BEREF eX|%#%9é§gﬁ |\/e'd?l %E §g?heé%quap Sygh & a bra is
iddMBsratedcon$mx&nai tdlghtWeagnt(nﬁa&ﬂmbL@f @billeasf001 are
19& {:gdg ﬁtoHQz h'ée ]f { !l.ghf o:'fh.éx%.ﬁ allzégé) can be

COI’] ured rect connect to circu
@nswrrlét@@s frong htf\‘me ghflaﬁlmlgt uePREtdivec uwwg, 90®nductive

tttﬁ%hcic ORbA WHES HRY-C E PE£Th 13C ¢BhELEE: Je mdR e BIRPII FRN 1 exible
of the present invention, is attached to at |east one

Wifar aghd orngabed at0 | ahsteat wre, evhenf agt| vatel PR wire

tloioaht Welrghbr )M At #¥dx2 Ble CEHEUS t £3n WL RS | |cQ$HfQ§ured to be
mavefgrns that are directed to the flexible co

5055 T 0 CoPRarPE e LT GAY (TR 6 KbARISE - Jightweight
maﬁgehrpaémwcsmwpt voes Reiterdont)gulefi gaverfokthsaccording
t%nbaondI e notdl?n%%gr Ifnq:hteo ptrré%ent invention, is attached to at
least one other end of said at least on wire. When activated the
lightweight miniaturized circuitry 1003 configures waveforms
that are directed to the flexible coils (1001) to create PEMF
signals that are coupled to a target pathway structure.

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

appended claims.
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present invention of an el ectromagnetic treatnent
i nductive apparatus integrated into a chest garnent

wae@d0much as a bra is illustrated Several |iptr/sioghoi4234

flexible coils 1001 are inkegrated into a bra. The
l'i ghtweight flexible coils can be constructed from
fine flexible conductive wre, conductive thread, aad
any ot her flexible conductive material. The flexible
coils are connected to at | east one end of at | east
e Wisr e130624 idiwever, the flexible coils can al so be
configured to be directly connected to circuitry 1003
Wy E.'afﬁéd éo'rgﬂéi!\g# ARt MO R GhE L CEJe%‘d!H%M 1003
hat “confi gures wavetorns accordrng to an enbodi nent
igfdudtd vpr 2RI ISy eAMPBIS1ngs thet 3leRdd of§ at | east one

ot heeoﬁﬁgﬁﬁgsaaé af b SaSt oRE Wi Guctiien a:.cpga\fakag theen 4
g onfi

| i ghtwer ght miniaturized circuitry 1003 c gures )
SharepsriiCt hAeVaFer di MBErRHENt 0 SPAB f |BRITBPRUEHF | sdevice  is

doiRibnba £f G iREM; &b EahsgbhadatdivayCouphedidyl a

target pathway structure. Having descri bed enbodi nents

for SRRELEEFIWhmgieti cetfhat ABRt MRUGEPTWe 3FpAFNE to 2

@t hcthafBEAD Onddyl BSviggSattleadt | SndoiR@d oAt parameter, said
rmd'b‘fi cations and_vari %ti ﬂ{ls can pe de bé p rsong

i tRRT | AP hEYPECTR 1HogHT® of P DbtV e SPedcHiatget Rathway
dtxrdcheref ore to be understood that changes may be made

int rticula di_nen f_the invention
di scpggg%%iac Nag‘rlgn%otaﬁr}% %‘Eef%acsg‘pgmgnvdm‘é%#orﬂ PRFapgLer so
tiharesbidnatasiagsiti nevebyt He appiiginedciai ps . d¥@ctable in

& mgd o helhod, 5oL Malo) - . )
%lgic?rg o?r%%?fg%a% r ge;ztz-éll%%nrsnt i %léuct iﬂ\%@pgg?%t%cstwlty n said
tegweti BREYrStTuEparet : Conbi ning at | east one

| NdUgLHhX L2 PRRAGA! HBedt ddha@nbPeE apeibh CrdaN i A a WBRERIYed

said therapeutic device iS positioned in proximty to

% &Pt OPATNEFOFET \thre; Configuring at |east one
waveterpl aif Fadiangl ée ronFghBel@td Gila1 Mo esa e \taRge Blpathway
| east one waveform paraneter, said at |east one

ShEPEFBF I 19 e Sedtptled BTt APY 1RHGEL VP RRRAFRTUS device

Silerdbli/UpBoviding treatment.

2) The method of c¢laim 1, wherein said at least one

waveform parameter includes at least one of a freqguency
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 uT and about 0.1 T in said target pathway structure

according to a mathematically defined function.
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Choosing a value of 3aid at |east one waveform
paraneter so that said at | east waveformis configured

wo ooosaosdet ect abl e in said target pathway strucPOT/€S52005/014234

above background activity 2 said target pathway
structure; Generating an el ectromagnetic signal from
said configured at | east one waveform and Coupling
said el ectronagnetic signal to said target pathway
structure using said at |east one inductive apparatus

shevimee rehro@ byt p1evnd2 ngridRanmenid definbaeanpi agof
vef orm ar anet er

IalmIrV\,h aid_at | east on
FHe UdEs 18 f‘ll‘g%%ta%o%%a%? E: i quﬁeﬁ/ %ﬁraeé%‘n‘?ﬁ&ﬁe nction, a
?pwaa:m:hmict hatcicionf,i gucksotsiai duatti@sstandnenvexeiriniial
% hdiSReat bet ween about 0.01 Hz and about 100 MHz, a
urst anplitude envel ope parameter that follows a
mat henatical l'y defined anplitude function, a burst

& Gl PAEASRTEY ctlg%{n Y armﬁ-%e% § ff&‘nes&%Begtk a value

according to a mathenatically de unc
of PEalkepflueral WEVEEPFR (PFLasIcg epaf eriesT 1nal ydeny the step of

Qejossel ﬁb%‘iuel JEVhG iy and @aeet o&Q%Mfemn' aﬁﬁﬂe%erl &

target pat hway structure accord %g to a mathenati ca
€

%ﬁé?%sﬁé(daf%mé}]oﬁ° Hatse Baddie mAdeted nagnetic electric

field paraneter varyl ng betvveen about 1 nT and about

%ﬁ T|n sa#d%ﬁt ég structure according to a
REnEPF R Fef'tfie f f‘an%l SERR REtFRRPIRT 2
wdlaienv? at Whetsai bnsamaivém‘mnpdramﬂeﬂ wdethe CidcQBdes the

cl udes, at _least_o a llfre yfunct
TEEPE: Arfeoriha: roiie 2% Radt € IREE oY Wvs gy paraneter
texpatéatvad Hawect Bmgnald, to FhésesRdiod mbdelaim 1
wherein said step of choosing a value of at |east one
wavef orm paraneter further includes the step of
Dhabsi nethod Pifuslaimshi dhgreirasicdhergpl afakihway structure
RRNABRE €4t 1SR bﬁé Yof2 aS'mQﬂ@Eui@ MO'céglRaé 'tqsglae_le' and %n
) The method of claim1l , wherein said step o
@¥68si ng a val ue of at | east one wavef orm par aneter
further includes the step of choosing a value of said

at | east one waveform par anete
7) The method of claim 1, whereln sald therapeutic device

includes at least one of an anatomical supports, anatomical
wraps, dressings, apparel, mattresses, a mattress pads,
wheelchairs, therapeutic chairs, therapeutic beds, chairs, beds,

cushions, and sporting goods.

8) The method of claim 7, wherein said apparel includes
at least one of garments, fashion accessories, shoes, socks, and

footware.

9) The method of c¢laim 7, wherein said therapeutic device is

portable.

10) The method of claim 7, wherein said therapesutic device

is disposable.

11} The method of claim 7, wherein said therapeutic device
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to satisfy a Power Signal to Noise Ratio nodel. 6 )
The nmethod of claim 1l wherein said target pathway
watoosabiene i ncl udes at | east one of a nol ecul epPCHUSBIH/P14234
a tissue, and an organ . 72y The nethod of claim1l ,
wherei n said therapeutic device includes at |east one
of an anatom cal supports, anatom cal waps,
dressi ngs, apparel, mattresses, a mattress pads,
wheel chairs, therapeutic chairs, therapeutic beds,
(éh@h\f@amf&dﬁe cushions, and sporting goods. 8 ) The
met hod of claim7 , V\herel n said apparel includes at
| east one of garnents, fashion accessories, shoes,
19.0@&&, matttbd @@ wastn . 1,9 furfher nednlypod sdfig ctisd mtép, of
LN saldthera eut | % )+ Th
R BT A T WA hr RadhbEr: fragad) 1E ¥ s
gimpmsajolcvf shdiyt Iheleaﬁth@deoin@mnwﬁ?apm@m said
t herapeutic deviceis inpiancaoXe . 12) The nethod of
claiml , further conprising the step of
1SinThe anetthast pigeheimtlizag vbarein|sadidr ehagheanagnetiaal
éﬁgnglphgrégﬂéfétgﬁ §fﬁﬂié§ 16888 Lo £l NIYEAE MR11y configured

par at us hod of claim1l wher ei n said
selidc BE obeRffetdIne gamm}% ged Bt RerepE bih Spnfigyged pppid at

196st] drdtwsAdoymsonfigured said at | east one
waveforms, and differently configured said at | east

one waveforns. 14) The nethod of claim1 , further

1A9MRkI Rétibd RE Siem Of, meruaei-i@drdgmgengraté mj;egnof

el ectro netic sg aI tao |U[£aa" % oglsl%{d %t east 41t
SSRCPRhHTLLY SRS eig‘): LOMAIRSEAS S Iy &Pnt 1B ¥
cfheagdnats dlchse enérmmg:t&trecagp@nadum.s generated from

at | east one of, identically configured said at | east

one waveforns, and differently configured said at

lUseabe mechahwd! clatm 146) wiheehetdddd eflectrinagpetic

ggﬁ%%ﬁeisq&ﬁHﬁ?éﬁEagfféﬁ?aitQQaQE cone of, identically configured
said at least one waveforms, and differently configured said at

least one waveforms.

16) The method of claim 1, further comprising the step of
multiplexing an electromagnetic signal to a plurality of said at

least one inductive apparatus.

17) The method of claim 16, wherein said electromagnetic
signal is generated from at least one of, identical at least one
of said configured waveforms, and different at least one of said

configured waveforms,

18) The method of claim 1, further comprising the step of
using at least one of standard medical therapies and non-
standard medical therapies adjunctively with said

electromagnetic treatment inductive apparatus.

19) The method of claim 1, further comprising the step of
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mul ti pl exi ng an el ectromagnetic signal to a plurality
of said at |east one inductive apparatus. 17) The

woredosacsoes cl aim 16, wherein said el ectr omagnePCT/US2005/014234

signal is generated from a7l east one of, identical at

| east one of said configured waveforns, and different

at | east one of said configured waveforns. 18) The

met hod of claiml , further conprising the step of

using at | east one of standard nedi cal therapies and
‘ﬁfjﬂ@t apdessstediccal shaiapi egnyglimtﬂnv;ehyia& tdhfgjﬁb-?ﬂ

el ectr neti ¢ treatnent inductive apparatus, e
TRAPABEOP T 4 TUROPRIET CRBABPTEITRI HetB 1%t usi ng
diedreanhgnaiel ©ft rebandalr dnghysical agpeaapses and

nonst andard physi cal therapies conjunctively with said

el ectromagnetic treatnent inductive apparatus. 20) The
2t fbd wéthodian tIaimht.ewhesedmdstrandgmispkysical therapies
%JE?&%BBeét'i&§é+d%ﬁea£f!é%%%%sBHﬁdenéﬁétE@é°H£§Eﬁgfe, positive
negative pressure, positive pressure, heat, cold,

pnESsuge, kealcicodd, apEsagepuRtEIRise, 2 apdTacupHndiygeof
claim1 , further conprising the step of using said
el ectromagnetic treatnment inductive apparatus to

Hod Thet Bethed Roddeirohr fMFther| FIRTISANST LRR cifter of

fAGlg0kS 1 a Cyt i S gnaift egdtadoF yirﬁizhb:%ﬂa@fﬁcﬂfptamétus to
alm r er

living cells. 2 The net hod_of ¢ ,

ReshiiRbe | T ciRe G bbb Ry L B B PhRghdeEoTs,
dytRAtines) andueiguleteppaibbuantes myduliat vy tdasisise
grom h and repair. 23) The nmethod of claim1l , further
conprising the step of using said el ectromagnetic
A7eaheentéthont uch icleimpharfartiset ccongrhicéng htkenistepndf

. el ' . g
B eb R b B Raeh g R En Bl AR v a0
nesiudgte at tssiee growbimpret irepgieat ment i nducti ve

apparatus to reduce edema. 25) The nmethod of claim1l ,

further conprising the step of using said
A)e@heonsignd iaf eladn fenfurhet tFURTEFHAY ot tep of

using said electromagnetic treatment inductive apparatus to
reduce chronic and acute pain of musculoskeletal and neural

origin.

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

reduce edema.

25) The method of claim 1, further comprising the step of
using said electromagnetic treatment inductive apparatus for
treatment of diabetic and pressure ulcers wherein said ulcers

are chronic.

26) The method of claim 1, further comprising the step of
using said electromagnetic treatment inductive apparatus for at
least one of increasing blood flow and microvascular blood

perfusion,.
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treatnment of diabetic and pressure ulcers wherein said
ulcers are chronic. 26) The nethod of claim1l

wo pooshesoizonpri sing the step of using said PCT/US2005/014234

el ectromagneti c treatnent i28ducti ve apparatus for at

| east one of increasing blood flow and m crovascul ar
bl ood perfusion.27) The nethod of claiml1 , furtfier
conprising the step of using said el ectromagnetic
treatment inductive apparatus for at |east one of

TR VIASC meEhod g £ @:rlaamdlanﬂir&@elﬂeémmrﬁ&)ngﬂﬁﬂeF@ﬁdﬁﬁ@fOf

&J[z:ﬁlcg( S%ld (I: ctrcmaég SI ne%ét he si ecPucQ:f us'agg?:p@%lus for at

romagne rrent fiett e appara
edEnosei qmmvra@spdmsezamnnahdgmowm@tsbem gn
conditions. 29) The method of claim1l , further
conprising the step of using said electromgnetic
3%)e dheppetheod nf ke impharfmyber cc@HZFIagt the stb® obn

usiHY sARdet fLldnBghetic é&%@h&ﬁ@hd&?ﬂ&%vspg&%%@t s

for plants, animals, and humans conprisin east

%ﬁ@@eéﬂ?“éﬁ*ﬁhgﬁ?@?%g%oﬁ%éﬁéﬁ%%‘? i é’&nﬂﬁil conditions.
gener ating at | east one el ectromagnetic signal from at
| east _one confi ctLured wavefornm At |east one

dNer FpBUTPTUL P ELRER dro SUFHBRT (P RHIFLIRE FhRisttepnet
Wing ehedtsTumgoabytecif dichehent) HdNCEivbYaggh@dtus to
t arget ﬁt hvvalé%tructure and At | east one coupling
Effg’:f%‘ f or FFEEEIVERY - at 1 east one confi gured waveform
for generat| on of said at |east one el ectromagnetl c
31,934 | uct
pg‘?\ at Jﬂ%l%rfomgn mq%%frg er el n%ggfgﬂge%bé) ?‘ 9 °r plants,

@I@@tlﬁonﬁ@mmnsondu(&Iwngs configured for gener ating

S e J
el Lol JCEl OPRAREREE LS| lflactb P Bl diash BOF
q%@@ptlgg)atrﬁgagp cepe cﬁi@g?ﬁéf’m%g‘tqtéé’c ﬁéﬂtlal Hepst feleast one

HFaGakus wivadboakm 30, wherein said at |east one

el ectromagneti c conduct or, i s
At least one therapeutic device for positioning said at

least one of a electromagnetic conductor in proximity to a

target pathway structure; and
At least one coupling means for receiving at least one

configured waveform For generation of said at least one

electromagnetic signal.

31) The electromagnetic treatment inductive apparatus of claim
30, wherein said at least one electromagnetic conductor is
configured for generating at least one electromagnetic signal
from at least one waveform configured to satisfy a Signal to

Noise Ratio model.

32) The electromagnetic treatment inductive apparatus of claim
30, wherein said at least one electromagnetic conductor is
configured for generating at least one electromagnetic signal
from at least one waveform configured to satisfy a Power Signal

to Noise Ratio model.
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configured for generating at |east one el ectromagnetic
signal fromat |east one waveform configured to

waeadsab3p1a Power Signal to Noise Ratio nodel . 3B0T/TR®05/014234

el ectromagnet xc treatnent 2pnduct xve appar at us of
claim 30, wherein said at | east one el ectromagnetic
conductor is configured for generating at |east one
el ectromagnetic signal fromat |east one waveform
configured using a mat hemati cal nodel that includes at
i3aghe0 Bﬁe&@tﬁfagﬁﬁtmrtmtﬁénmhﬁkﬁidﬁleei acbgairalte@sbf Offfaim
r.includes east

A e rELR b AT o B I &7 cphER e S Feluushor 47

dc&ﬂﬁ.tgumae forv Jamerboingpdatlchset wesn allegtirofiagdettic angnal
ut . 1 C t . . ca ]

SoR pradonrt ol S80S Dot i RERAE T pEfdhcat mogen
mmgmatludm lat deRBheonadviefode parameten, whelrAtstsaid at
l"&éythg @rmf&n& %Eaﬂ(@iéle n@:ﬁ.g&?é:tbtr gk gttb & of a
according to a nathemati cal té ned w uncti on,
frqsigRcl naomRANasite PRF AR o o [thap af AHE T eF aF FI A At least one
RS R es%péatWéené&n%mQUb éﬂqim%arrbwu@ TRy agt

pat hway structure according to a mathematical |
%ﬁﬁqq@éﬂgfﬁﬁmﬁ|Wﬁ¥heﬁﬂﬂl%ﬁﬁa GFﬁﬁﬁcéﬁbﬁﬁﬁﬁe?WE;¥§W9@tFPEelOPe
gtalfﬂn@taaram@& ezrol\lawl @gn&eiewaemcamwdehﬁgd amblakt@ub

said tar at hway structure accordl gt
TR | 2 A0 O PR P THBE Bt voFge St each repefition
RIREHLgRgI S inhthenat Ieslilyi oddthéd evigtharaneisiaf, el peak

itude f t I
A e S R e e S
dnabbon, L0 adot i in fauketrgen, pahhwaanstmqnhua@taabordlng to a
n(aq:@x%maggcaﬁ@ qERneY CRLIATRANCLAG 4 (RAk BB EbhY e c
apparatus o erefn said-at |eas
@lestmionfigekd ineremetier teATyiing| belateer abpit B@T ?h@ about 0.1
16'-%0%59&&9{%& b&@ﬂé?@tﬂu@gﬂfé'éﬁ%&&@ﬁ&aé&sa of claim

urther conprisin lurality of electromagnetic
maﬁﬂ@@@te@%lkxﬂﬂquaeé #Qﬁt%9pnultaneously generating at
| east one el ectromagnetic signal fromat |east one
configured waveform 37 -) The electronagnetlc

e dbRept et ANEOREEIG 8t okpqugtive " agpaggidseRf claim
By ¢hhatelfasdi DA rensd i giptedudavaitibhnEheiefes at least

one of a 1/frequency function, a logarithmic function, a chaotic

function, and an exponential function.

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

a colil.

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

electromagnetic signal from at least one configured waveform.

37) The electromagnetic treatment inductive apparatus of
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at least ons of identical said at |east one of
configured waveforns, and different said at |east one
weoeosiigined waveforns. 38) The el ectromagnet i CPCT/US2005/014234
treatment inductive apparatas of claim30, further
conprising a plurality of electromagnetic conductors
configured for sequentially generating at |east one
el ectromagnetic signal fromat |east one configured
waveform 39) The el ectromagnetic treatnent inductive
ABRPRr 36 Switdreinabm B&it Wbekei ons aimhfagukﬁaﬁamfem includes
confiqured veforml cl udes st._qon identical
%aﬂaag’f P2t &ﬁ@n‘a‘cagon |l§ur€d1 \%e olrg’rfgf Con(fq glired
wdiveteresl =al diffet@dstsaddeatoldaguoed ervEignes. wddgforns.
The el ectromagnetic treatnent inductive apparatus of
claim 30, further conprising a plurality of
el ectromagneti ¢ conductors configured for nultiplexing

3%2 #Dﬁ@%l&@@r@g?ﬁ&ﬁ %uns.nél SalothbeMalalRast oene

I'gured wa 41) The el ectromagnetic treatnent
dladmc 80w efupi@racomp s iagapnP heradiffdr ef nekeftroRpInesis

d%%@ueeagé9&5&¥1d0§¥§ff&f“ée&ﬁbﬂgfﬁif¥ gbﬁéﬁétiﬂyfd%fleast one

entical said at |east one of configured waveforns
S19GLAPPATRINC SATERRITIBASE LPRSTCEHE aa?%wwmfwﬁ%om
41) The el ectromagnetic treat ment i nductive apparat us
of cl ai i_n 30, wherejn sal %t 9ne thera eutl
I FhreectFS {Rifé’gnﬁFlTe‘é%ela S‘ﬁgt&n HFan st R uguﬁport

Alaamasem meéreﬂmapauammrlelastaomtdmwured veetvieifeos® includes

wheel chai . a t.herape ai iC

%’egeaﬁﬁdo%%o? g GeHs sa&@) g# fea%f& eCLr o?rgén %&gggg&
wWavedbmaal andl WdffeeerdpEaidt at lﬁaaﬂ anf aqnfmme:eél vaveforms.
sai d apparel includes at |east one of garnents,
fashi on accessories, and footware.43) The
@)e&heoah@!@dmgﬂﬁ'@m rrgetient cindpetapp ARRAFSLoF efai m

tmg ref&kéﬁ@ c@&pffﬁ%ﬁb angidheragedti S1daonighétic

porta

44) The el ectromagnetic treatnent inductive
c:mnpiapapa% Qﬁn@g&mﬁi Fpr HEEPHEEHY 2kt 183Hs O06ne

d1ReH- BB & [HE i 6Ral SErdSRESBEAS: ohe) cdiifigured waveform.
el ectronmagnetic treatment inductive apparatus of claim
30, wherein said at | east one therapeutic device is
d1plraat abée: rdblndbis alreatmentgimivot itre eatpamattus of

éfgggFabVQw§§¥¥yhagg£h(gt 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.

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

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

41, wherein said apparel includes at least one of garments,

fashion accessories, and footware.
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claim 30, adaptively configured for use with at | east
one of standard nedi cal therapies and non-standard
woreaisaedo1s her api es adjunctively with said PCT/US2005/014234
el ectromagneti c treatnment i3mductive apparatus . 47)
The el ectromagnetic treatnent inductive apparatus of
claim 30, adaptively configured for use with at |east
one of standard physical therapies and non-standard
physi cal therapies conjunctively with said
43? e @IBERRIMLgridteat fRstriendUchiver iaRPapphtistus 48) claim
he el ectromagneti.c treatnment inductive aggaratustogl
304 AOASOD SHUPHYAEFSECHT GOPEIPTE DA ALe tREOTable-
production and utilization of growh factors,

t oki nes,  and requl atory subst . LV c .
G0t S8 e R et R AR, bt A B Brain
30, fwieireim 88id adapehye| gne dheirgpeetdic devideal &3 alisposgble.

growm h and repair. 50) The el ectromagnetic treatnent

i nductive apparatus of claim 30, adaptively configured
45p Trededecthomatunetdgdtreaimensal pAdeetings @gpaskilietod] claim

38 NGWE gl s9L4 Qi@'leég% {xfbe_t%%sbéeerf&@dieet {SatARhtable.

nductive apparatus o ai m 30, adaptively configured
to reduce edema. 52) The el ectromagnetic trea' tnetifc-

16 FERAGH b¥Erenahdtis PrdathledicMi BQucetababpetytus of
conf |3%ur ed for treatnent of %I abetic and re

. . L grfss £
cipberd wAdrRT el FORFIBIEGFETCHFRATED 88) 1997 one ©

s@é&ﬁr(rjd) maam@?i ocﬂerxfagnag niand'f md»uehi;almdapp axearw?l dfherbpii o
30, adaptive configure or at.least .one o .
ATHAGIRNY B o P CoR LT FTIPEPEYAS cLh SR BT pogpauct ive
apgdfdtsisan . 54) The el ectromagnetic treatnent

I nducti ve apparatus of claim30, adaptively configured
for treatnent of at | east one of neovascul ari zation
saandriepgilegenesaget 165 rddtmealte ¢ ndoaiigite ebparatun wdnt

A A 0k GlAdNE3R w8dapiiny akY1 SN idadr ¢
C#‘%%%dénggg?%%eﬁlépr%gs %%ec{”gr rr%lg?gnant and_beni gn .
stamiind physical therapies and non-standard physical therapies
conjunctively with said electromagnetic treatment inductive

apparatus.

48) The electromagnetic treatment inductive apparatus of
claim 30, adaptively configured to modulate the production and
utilization of growth factors, cytokines, and regulatory
substances by living cells.

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

repair.
50) The electromagnetic treatment inductive apparatus of
claim 30; adaptively configured to reduce chronic and acute pain

of musculoskeletal and neural origin.

51) The electromagnetic treatment inductive apparatus of

claim 30, adaptively configured to reduce edema.
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56) The el ectromagnetic treatnent inductive apparatus
of claim30, adaptively configured to enhance
wo c@saoshas i on . PCT/US2005/014234
32

52) The electromagnetié¢ treatiment rnductive--appavatus of
claim 30, adaptively configured for treatment of diabetic and

pressure ulcers wherein said ulcers are chronic.

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

blood flow and microvascular blood perfusion.

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

neovascularization and angiogenesis.
55) The electromagnetic treatment inductive apparatus of
claim 30, adaptively configured to enhance immune response for

malignant and benign conditions.

56) The electromagnetic treatment inductive apparatus of

claim 30, adaptively configured to enhance transudation.
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