PHARMACOLOG CAL, CHEM CAL, AND TOPI CAL AGENT
ENHANCEMVENT APPARATUS AND METHOD FOR USI NG SAME

W BiOkWae#e. FI ELD This invention relates to enhBOUSZY06/008042
ef fecti veness of pharmacol ogi cal, chem cal, cosnetic
and topical agents used to treat living tissues, cells
and nol ecules by altering the interaction with the
el ectromagneti c environnent of the living tissues,
cells, and nol ecules. The invention also relates to a
met hod of nodification of cellular and tissue growth,
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appl i cation of encoded el ectromagnetic information.
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electrical fields. in a mllivgl e ' £
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frhysiceochrenreal sdpproaghtenphsyingoan elrectorecipodivcglarts by

nodel_ _of cell nenbranes to predict a ra f E
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wavef or m
in human, animal, and plant target pathway structures such as

encoded

cells, organs, tissues and molecules, can serve to enhance

various effects of such agents.

BACKGROUND ART

The use of most low frequency EMF has been in conjunction
with applications of bone repair and healing. As such, EMF
waveforms and current orthopedic clinical use cf EME waveforms
comprise relatively low frequency components and are of a very
low power, inducing maximum electrical fields in a millivolts
per centimeter (mV/cm) range at frequencies under five KHz. A
linear physicochemical approach employing an electrochemical
model of cell membranes to predict a range of EMF waveform

1



paranmeters for which an induced electric field could
coupl e electrochemcally at a cellular surface, such
W(asoobfw@aqal oyi ng vol tage dependent kinetics. BxCBHHS10061008042
Lnvol ves Lorentz force

I
P2 QTR ORE™ RAC SUER A 97 SO RSPFRTE] thaP2EfE upon an

"assmiqrta‘tdrﬂ ulml"fp(m&&m meimbENhegpULEdPkBYcar seHNif | Ltbinding at
her apeutics. This led to the ion

t
St%‘i/%ﬁ%ﬁerson”} eSBnShcESHid PRt SrodeTs Ehat kprddiftEs target.

Thaenefid,s {tomscodudahAC apd Jdecrranet iL Lhghd of waveform
ef fects a%?ver Iow frequency ranges. A pulsed radio

PataReh e ivhgjamalnderrde e ¥admis 27iald Maguld couple

elé?cﬂﬂttddhé@u%a&me avave gsed,for g’éﬁﬁaéé Ssugcheaking, 'ecmploylng
tnovvn n the grlor art of diatherny. A ul sed
Vo SSSHRNGRY heiidicdtidrny SFEfdiSiwEs ©f i gitdd | yinear model

in¥EPpAd ed 1aseam zel e%%ﬁ:@@gn%h%lﬁbﬁggl&?@abl Lené)é eventually
eliciti Qﬁ% a non-thermal biological effect in the
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traumati ¢ edena has becone I ncreasingly use In recen
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tratdzr@rtml nmdsepmiesc&rﬁraailv@n pain bandi rGidracatn OBo Y itlssues,
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Wougll el ect pr%ﬁjérrltl es % Z)%ime %Ssu%n t PGEVEr eSIFERELOPRe The
appﬁmc(altlant olﬁt PRFZEdrprepeltit sn 0bf traumatic edema has become
increasingly used in recent years. Results to date using PRF in
animal and clinical studies suggest that edema may be measurably

reduced from such electromagnetic stimulus.

The within invention is based upon biophysical and animal
studies that attribute effectiveness of cell-to-cell
communication on tissue structures’ sensitivity to induced
voltages and associated currents. A mathematical analysis using
at least one of a Signal to Noise Ratio (“SNR”) and a Power
Signal to Noise Ratio (“Power SNR”) evaluates whether EMF
signals applied to target pathway structures such as cells,

tissues, organs, and molecules, are detectable above thermal

2



isolated cells. By utilizing dielectric properties,
reacti ve coupling of electromagnetic waveforns
W@NﬁﬁﬁOWﬂ&ed Iby oIoti m zi ng SNR and Power SNR  PCT/US2006/008042
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requency In the range of one to one hundred nmegahertz

bLOENHE}OWWRRA MOdBLATErOCT FEiddeseperinurisd  PefithSht!frazation
as 98 gLLEPE éﬁ'%éﬁ%ﬁhgﬁcgd%lé&é&&% Heptas&el), are

ectlve y applied to human, animal and plant cells, .
OrﬁaﬂsnttI$§G®SCéhd rsieec uPBs. PRe 198R EhGe- aﬁﬁﬁltuﬂé radio

fre%ﬂ\égcgggl ?1 egﬁ]‘\:;édo%éfs rﬁﬁré@s offunctydm Of M8z sinusoidal

or ot i ke variable effective to
wavpno\ﬂatéu apbteadbspett rtarpldehém;axmbhtnng hé blrdth of sixty

f_'LVTeBV QPSSe%{l&?t Varakﬁb! ﬁtgoﬁg(gcg%%{%gﬂlﬁ¥eﬁ?t herpd d C@lnuso:Ldal

nctrons ta si gnal t her mal
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St 53%% EelchEJl?gl Wﬁe\!g ﬁ?ﬂ&gegfggfgc{PothEe waveforms

[ Vi r oWt ron and repalr. Particular
havamglmc&&equnop theske srgngd sof nchaide; dne Farednest megahertz

imte nh [ th ffect ar I a -
Nm%ﬂé ébkl gne?%g gg% gl?cél%ggé%%ggﬁﬁro Qg“%%??cg burst
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apﬁi 51quéﬂaﬁﬁheﬁgiﬁgiyr%%ro@e%ﬁ Ioo BZ??ug%%%ndtlssues and
moléasQdisl.at iy welseeenspldtiida, eadefapedult kaph pulse burst
is eghafr&%%glggovz_%scul J?aﬁrlz oantl,I ogtrgotp arr,GpaI rbtfle?dcilke variable
effective to provide a broad spectral density within the burst
envelope. The variables are defined by mathematical functions
that take into account signal to .thermal noise ratio and Power
SNR in specific target pathway structures. The waveforms are
designed to modulate living cell growth, condition and repair.
Particular applications of these signals include, but are not
limited to, enhancing the effects of pharmacological, chemical,
cosmetic and topical age.ﬁts, prophylactic and wellness
treatment of organs, muscles, joints, skin and hair, post

surgical and traumatic wound repair, angiogenesis, improved

/
blood perfusion, vasodilation, vasoconstriction, edema
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repair, liganment repair, organ regeneration and pain
relief. The application of the within el ectromagnetic
woelomsns i N conjunction with pharnmacol ogi cal PCT/US2006/008042

hem cal , cosnmetic and topical, agents as applied to,
- FeQRS B | RS af RS SHE b1 4. Cal | £976; gAREaIT, tendon
repassuesigntiefiol depads, Cadkr $BI VEe§OnSRNGE YA YaS1n relier.

ef fect.s of .such conpounds. According to an enbodi nent
Thet AHRLISPLIGA PhveniT o HETpal 6L BE ETTEHAT GpeveFeorns  in

cofj gheri@pectiah deisirticeabgi®sie, ef bheenbhy cRherte ang
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enbodi ment according to the present invention
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in a larger range of biophysical phénonena applicable
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acqHatinondtee Heak palesenti clvasitdonbet neeea$«aT6 thrd d@mber of
FroldrSyP o RRTR &F d tis
dcg{ ec abiol ity requi FS&%/{R%?%%CF?%F%Q‘%% gl\ﬁ;?e%%/u]ﬁorwe?athways’
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o St o e DrESoE PG Eht FOH T BACC {3 KHRATAnG = randon,
or methani swiclof spleartmatol dgicialy, ehesicpd, aesnmatigudsd burst
i n _human, ani nal
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according to SNR or Power SNR, a more efficient and greater
effect could Dbe achieved on biological healing processes
applicable to both soft and hard tissues in humans, animals and
plants resulting in enhancement of the effectiveness of
pharmacological, chemical, cosmetic, and topical agents.

The present invention relates to known mechanisms of
pharmacological, chemical, cosmetic and topical agents as
applied to, upon or in human, animal and plant cells, organs,
tissues and molecules. Specifically, the agents’ efficacy
depends upon arrival of optimal dosages of the agents to
intended target pathway structures, which can Dbe accomplished
either via enhanced blood flow or enhanced chemical activity

catalyzed by an increase in active enzymes during a relevant
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ei ther via enhanced bl ood fl ow or enhanced cheni cal
activity catal yzed by an increase in active enzynes

wa@lenosigpess r el evant bi ochemi cal cascade. El ect r or@&OS100€008042
I dscc n_enhance bl god fl ow and, i on, bji ndi ng whi ch
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flusi repd heopr esientingnvent &ON drsethattHde aganbi t Vadfi ARy, an
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ccelerate the intended effects, and inprove efficacy
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. E%n&n ani el and plant cells, organs, tissues and

TP eTdl st e Hrfot gee oBfRFAv o ifheapY egentel hvant pbhef seffects
oft hphabya @PRigaidia 2 Qﬂﬂﬁd§ﬁﬁ?tr@Bsﬁ@@§EtYaM$|teggical agents

envel ope as a m)ofullatl ng or pul se-burst definin
apRhtedeter HEEBr 8Fng ™t I USNR arRh iPEie raSNR Y aui eehnit sorgans,

tipoOwes ArRWdiemenls for such increased duration pul se
bursts can be significantly | ower than that of shorter

pul BB\ CRIRGH ARG HDPseEeIRRthi Inved ioans sf tbguehgyapplying
a Qﬁﬁﬂﬁ;sﬁéﬁﬁ%dﬁeSHéﬁ§i{%0Q%ﬁ95 eeg&ﬁghSPFuqﬁicgl%%> Eating‘ or

frequency conponents to a refevant ce |"ar / mol ecul ar
pubsgrasst Afordingg| paratet exdvarteyesg dfo eAlBneed Power SNR
re&i BRsfEted Josd fretry. & ant_ di gl ectric pat hway :
e{%md of decr elgsed POWE utl(r%ggﬂg%)?gérreq}lotrs g}lgﬁac I}cel\%ea .e\é{a Quration
Pulrprer bRBPeS ganedt exisniffemtdy apparat tisamndhatnmetthoshorter

thatpymiie ebteqt n s .and accelerates the . _
PH At ended e?lfaectgé, ¥g%%e|§ng?%§/%e %l(?é-’lcl:n)? 5 SHBFRCysrange; this
regiHer Tgicoefoast iafif igfifatt macthphar ncokegieaty components to

chemigal, C | topi_cal agents applied to, upon
Y %} %mngégﬁﬁgin%ﬁgogl Cﬁjlrigﬁt EEME55%0r gan ,CCE?%%ILE@ELY' the
adggit-agsiseculods. <SUMWARY OF rakEni NVEINTI @bk iex pF esemnt relevant

GOl B A Rl Car {COSTerre. ot ToprediiiaguRtes are
acm:’S?eda_dt-p treat living tissues, cells and nol ecul es by
pro%%%&@%o%e, a need exists for an apparatus and a method
that more effectively enhances and accelerates the intended
effects, and improve efficacy as well as other bioeffective
effects of pharmacological, chemical, cosmetic and topical
agents applied to, upon or in human, animal and plant cells,

organs, tissues and molecules.

SUMMARY OF THE INVENTION

The present invention relates to enhancing effectivenéss of
pharmacological, chemical, cosmetic and topical agents used to
treat 1living tissues, «cells and molecules by providing a
therapeutic, prophylactic and wellness apparatus and method for
non-invasive pulsed electromagnetic treatment to enhance

condition, repair and growth of living tissue in animals, humans
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t herapeutic, prophylactic and wel | ness apparatus and
nmet hod for non-invasive pul sed el ectromagnetic
woe@avmest t o enhance condition, repair and grpol/oSwh6/008042

living tissue in aninmals, humansand plants. This

-.2ndpepbt il al ThéfholCopeiatEs 18 ePecPPvEl e Thditge Sglectively
chaRb8- elLct H ORI o BME NN AiSeRGeated Yddbiated with
cellular and tissue environments by using .
celépert r BRAghEE TS neifisT GUH tes M Yégersdicsits cgagnetic means
sucRPRId CAURI JA8RUStordN LIS IR 12RCOoRELANY, 10 Ah€ enbodiment
present invention conprises introducing a flux path to
accgrdpectablble by ey Y erdompr isivg Laesuéabssfepiey a flux

patglvgo Pyl §§§ech§a\ﬂl%g b@dﬁ}i Q'e@EBhW g&rﬁbﬁr@rr%ctaerskl%kiegsggnagf EMF
| east 0.01 mcroseconds i'n a pulse burst envel ope
Pulpgsi hgvbegwee MiDigNe rOOOOCCIpHasEsTpeFiburdt ,ati pleast 0.01
micPBiE8oRiyolhage aaphit yde envalnpef ﬁé‘&&#’%é‘éw@ﬁﬁsﬁ and
i's defined y a randomy varying paranmeter 1n which an
100} peP anvbsrd usenri biitaim airplvhtiade a harldefgei smpdtitynal kervelope
[ [ et.eof t ..Qn
oF o BaTeana R CFUPL Rt Lo P opery Tron T ar 80t "dugRraneter
in puhseh banst snsiganterepufsr omi0igimt bl i000eHetheredX is not
e i cal ' ra r satjstyin R
o P s M C i B LR a0 T o g0l Bhort o URC Of one ten
thotanrgéth st Fucthe®e | shenpkopedtiondebiae dfthesuch pulse bursts
confjguratign.of the p bursts., Mat.hemati.cal. | .
nay g SR heHERh: Sl e "R RS HEHES B CBHRRBr R tele deTinable
pardmnetect risetpsdpend i esNaf tdvelAcar gekoysat hwayR st rdeckeatepility

and the ratio of, the .induced electric field,anplitude
reaff Pt 2hb° a0 Afr SR S T erbnrEa B (igiEe the
conbagetatiorceld whar patsevibtiystdt i s anot her object of
th resent invention,to provide net hod of treati
| Ur PSR e NG 1 F8SHBoRy ePRbtTOrHghet FC8l | y Setected by
conBbdetatid nghsendidéliae riegulbabpeytpesocesseshat wawRld pathway
mepbr ane a at junctian i nterfaces between cells, ,
St e P T i Z2AnE: G St OPGAT oL fo R B (F e pinp L Eude

witBNRedptetet abi kblyagequueementseir-fad haiget opabhnay baseline
tructure. A preferred enbodi ment according to the
CelgF%@EnTcﬁ%1 tion utilizes a Power Signal to Noise

Ratt 01" Paveie SNRJe PRI tfresent invention to provide a

method of treating living cells and tissue by
electromagnetically modulating sensitive regulatory processes at
a cell membrane and at Jjunctional interfaces between cells,
using waveforms configured to satisfy SNR and Power SNR
detectability requirements in a target pathway structure.

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 approach, miniaturized

circuitry, and lightweight flexible coils, to be completely



configure bioeffective waveforns and incorporates

mniaturized circuitry and |ightweight flexible coils.
wabios/og@vant ageously all ows a devi ce that utilPZBEESH06/008042

Power SNR approach, mniaturized circuitry, and _
PR AP rGh el | EAEie ¢Oi 1S G0 B CEOREI eceiygepeabie and it
- FurAR8 T Hedeskaeh e henconsteust £6 BgH dinkpesabl e and i f

fur, th'er 'flesi “r'ed"" tb""be constructed as

i nﬁpgﬁfgb?%. T8neci Preaft y, secadaspectdHisidensi thursts  of
elebti-shagnét et ebtONBENS! | CoravRir@dMo GRIHiIGW efdifum signal

maxi mum si gnal _power within a bandpass of a

achi eve, r
powﬁirolwé\égéﬁl 2t HPgEPasar ef sel BEP19EtSPappiert t G reargpatectively

appRakbway shryst UbesndleasictlhissyYesuch 02 8NPBIGRs, to enhance
ef fecti veness of pharmacol ogi cal, chem cal, cosnetic

eLfgRG VBPPRaI ChgRRI TIaREPSTGRkE SPBTERE bt @rbtalilsg agd topical

agerfs(UGTAMEH I rldd & ROVWSE 1 CONRAT {800 Wat WyliRARk qmﬁlﬁ%ﬂ&'/power
noi se in a target pat hway structure. Signals conprise
comparspenofwihith | B8t ope dhedmadsonehse riect angtdeget pathway

strebaakb¢ ardghandomisrye; shapesshave ok equenc te
_in a range gf aboutc O¥Oi Hz.torgbout °100 WHz %?géggou?ﬁe of
sinpspgdapoutrerhongobabur shaopes sadonhndmmd Wewme ahépest have

freb@BREYT bBALEARE e AT aMahout o 0. QL Lo BbeYt 51000 uoue 100 MHz
bursts/second. Peak signal anplitude at a target

at pachhay $Pr abpukelsfchObsbwryganpeceldandi ssdebavand burst
rep@Rk eeUl eSatld es i ay @Eg%@& ahouty, 1, V4 gt Qo\ﬁgsgc(%t gecond.

100 mv/ cm Eachr3| gha urst envel ope may be ar
Peafyrrstdnerd prowl diwde aaheanstavgaccearbdaye stiffcdéuent such as

ct net i r risti f enhanc¢in
oxofh 81 PRTROCLLSoler HILHAES 0L TUITERTS aroe of abou:
1 pa¢car dongbbatt heopresant Eavreniionicepmpisitsesvabopt Qat be a
t.o abput 100 mllisecond pul se burst conprising about
rangop, LaT b0 prﬁoé’llgéggon% WAAS r iFCal a%?o‘%‘iﬂﬁﬁ%i r dd&ferent
elepuksesgriepeat | Rthaabcaboustfed t @rabouhndROidd | OReleZ fective
within the burst. The burst envelope is a nodified 1/f

PLOFERZEET on AandheLeLppri et miiitoneCepEei Ry ok Q attde  present

invBRtVeRN bekt s8s1 Andrabput L00Qudt Ho@dniepeiddd A pulse
rates can also be used between about 0.1 Hz and about
bursgogorRr 1A mRhRiEd lelfécBPPEtf 2BP dni pepsedsist symg@trical or

asyfiMbem ¢ aboutsdH0 Memihg gererabedr Agother, Lpour 100
__enbodi nent according to the present invention

klleg%;;;s\éjsthin the burst. The burst envelope is a modified 1/f
function and is applied at random repetition rates between about
0.1 and about 1000 Hz. Fixed repetition rates can also be used
between about 0.1 Hz and about 1000 Hz. An induced electric
field from about 0.001 mV/cm to about 100 mV/cm is generated.
Another embodiment according to the present invention comprises
an about 0.01 millisecond to an about 10 millisecond burst of
high frequency sinusoidal waves, such as 27.12 MHz, repeating at
about 1 to about 100 bursts per second. An induced electric

field from about 0.001 mV/cm to about 100 mV/cm is generated.



an about 0.01 mllisecond to an about 10 m | lisecond
burst of high frequency sinusoidal waves, such as
WQ@ 70082946 , repeati ng at about 1 to about 100 BCTT/FSX06/008042
Re%ﬁat second i nduced electric field,fromabout 0.001
» R0 BRLRE R 00 vg&her dtBdiREEGFTRgor capacitive
coupade@lOrng” ¢an be delivered via inductive or capacitive
coupling . DISCLOSURE OF | WENTION It is an object of
the present invention to provide nodul ati on of
el ectromagnet i calpyscIotoRE B2 fIP@NBECN Y processes at
the cell nenbrane and at junctronal 1nterfaces between
cellfs. 1Ft #3 SIS 85]e%?eofP¥Qﬁ?ﬁ§'eé@ﬁ?thV%ntRQn1PrOVlde

moduQ aeabanee @lé@@ibfd@@?&t&d&ﬁlgh%éﬁggehﬁg' 9@51111&%!9 @ocesses
snetic¢c and topical ggnts cont§§fr|ng a

at §%§c??&ﬁ1%ﬁmQF§ﬁ§Vé¥%ﬁrﬁ by URGE hebt | dHleiamgisa ﬁéﬂe©w cells.
USITRY i HredtHd NObPE b Othe SPRekeAPAlVSLStE8n to enhance
configure a waveformoptim zed to nodul ate angi ogensi s

oL f&nd 1 HEBTaS cohl BRRTEATOINIichdn chaplFaly t hestoiifd gurdedopical

agéﬁﬁ%ef 8fym 5§hﬁgg@rﬂ?§]eréat Iﬁ%gfeq’e\/%ﬁ@C@M aSf u'& ra, veform by

htmelght wite colls that are powered by a Wav 6F or

maﬁ§§Wﬁtg9? t Fdudevier §MCHSaQGnﬁhga@hrt@e@oebecnﬁmmpc(“SNR”)

andlykGyi t iy, |éoﬂfﬁfﬂgghe£ OBL Lk, Ph tggtﬁﬁf§5@t to modulate
i nvention to nodul ate angi ogenesi s an

AngiEgPREER| ar#2at i oredNewralaat kayiPoner SNR: at canzgpllng the

coﬂf@@gfédpﬁkﬂﬂﬁ¥m§$ngiﬁﬁeﬁsu éﬁ%ﬂy% ecyl£5.. CelLR: a5 uitra
ti Ssues and organs to enhante e ecli Veness: o

Liopikephak®l ogitcal qgméﬁlcmhatcogneilcp@wmkabplbﬁl a waveform
&g i npu r

corZiGNERriaY ASHRC Ao A0 MEYRLNS R ekbpic circusery.
Hodgkllﬁ peltéy rediieate ofoddle. dresiestanotvieatiobj eot mabulate
. n n Lo rQvi de .an us t

S B OBl PR L BPEREUD Lftme som e

anyeltecget negriréiiny ﬁhemapyréreatheab twlerharee cells, tissues
ef ene of harnacol chem c osnet i

A% n g%%lcal§§geﬁ %a?CFt i n %ﬁ%?e%%Je 3J féh ac;ioglcal

chepresént ¢¢Bmﬂﬁﬂanahd ptoylickel a aehied and apPAat Wy input

f nhapci n i veness af
waveggrﬁ, QVe gf rica eqéivalents are non-linear as in a

Hodgkin-Huxley membrane model.

It is another object of the present invention to provide an
apparatus that incorporates use of Power SNR to regulate and
adjust electromagnetic therapy treatment to enhance
effectiveness of pharmacological, chemical, cosmetic and topical
agents.

It is another object of the present invention to provide a
method and apparatus for enhancing effectiveness of
pharmacological, chemical, cosmetic and topical agents using
electromagnetic fields selected by optimizing a power spectrum
of a waveform to be applied to a biochemical target pathway
structure to enable modulation of angiogenesis and

neovascularization within molecules, cells, tissues and organs.
8



phar macol ogi cal, chem cal, cosnetic and topical agents
usi ng el ectromagnetic fields selected by optim zing a
w@owendspect rum of a waveformto be applied toPEr/US2006/008042
bi acheni cal _target pathway structure to enable .
nmoddl at'i%on ?ﬁéﬁﬁ%ﬁ 0g@NERGs aftl nEBYas®yrsrRLat il@yention  to
sigMitfiicaniDl €tBles, peakl smdilissues and FHAARSr! todiSe duration
anot her object of the present invention to .
PY sPYnFRiantty FOUEF apFFEYERACANg28HBr tier pupsdenal to

fréijmfe&tziyolﬁeb?om CAHdNOs el A tRQuer, SHRg @aﬂj@ﬂh@é‘@ﬂw fg?ﬁ:élcture

in a signal. to_ frequency response and séensitivit

suqhyr ot 2pANGEF L8t r tldre Birtheas andropEgane theakeby enabling

modu1$%48n 3Rd :0G98RchBsL b¥ngnabhi Ag- AUl afdin of . enhancing
ot anglogene3|s and neovascul ari zati on for enhancing

S¥ENGeRNe’E PRAPRIMRIGICEG cshentpehi capsnelvishetid topical
agettd .topical agents . It is a further object of the
present invention to provide an apparatus for
applti é4t PoRusthereebs ertgnet tiee venafarins Nt tieonuged provide
an | SoGONHCLEON Ypbiy PRAISRCEEOGERL ofRSHLLRL  wavetoms, to
cosnetic and topical agents applied to, "upon or in
be msrgh inaiomalnghdopl aithcehhsnaoregissalti sgumesicarid cosmetic
dolscules s0-4hat bi eGgtj v 0Ccess uch __.
ancorrpounds c%% e ggﬁg%%édaortqﬁgﬁé ?ﬁr?ﬁeﬂaééfgcta%%mal and
Planfie gsldsenprigavent tdastes paoyidel eculstshew tthanhdnegfective
effecti yen o} maeol ogical . chemi,cal, cosnetic
proaﬁ top?ca éé%e%?ﬁasgr tﬁ%&ggguFF%?nﬁ?%bhylactic and
welltnéssaefidstheétr bpbjact upf hene ohfesintofithatilogs et provide
' ti,.an rovi nethod for treatnent of aqrgans, ,
2 AR o R SRR TeNGTs | O MR e tesT Y 8nicay,
cosgehj anetidont apitde Jphagemicol 69t caherehentta) , peopABRLAEtic and

opi cal agents to inprove the agents'
wel@?%é%t?@%%éss . It is a further object of the present

i niéntkon forpheyi dejacteshothd osrddeeat nBRter@fi c@r §aN$rovide
a mgggg&e; rj§§§tsee kiE and _hair usﬂ@%éENF,i% , ,
conyunctt on W n[s)thg n&E8PBET cAIS Cchiemi tARt LoSifefy @nd hair
usiagd Y@ cdln agentmidariemhanceeldmesscollbgli®ad, chemical,
further opkect of.thF present invention to provide
cosmetic an topica agents to improve the agents’
effectiveness.
It is a further object of the present invention to provide
a method for treatment of organs, muscles, joints, skin and hair
using EMEF in conjunction with pharmacological, chemical,
cosmetic and topical agents to enhance wellness.
It is a further object of the present invention to provide
a method in which electromagnetic waveforms are configured
according to SNR and Power SNR detectability requirements in a
target pathway structure.
It is another object of the present invention to provide a

method for electromagnetic treatment comprising a broadband,

high spectral density electromagnetic field.



a method in which el ectromagnetic waveforns are
configured according to SNR and Power SNR

waledeota@s | ity requirenents in a target pat hwapCT/US2006/008042
structure. i s anot her_ object of the present

|t
e o.i.nVENEF AP OIPE.RA ST HetHisd B caltedteRhgARL F@ Provide a

methb@abAEBhNEOEIHd SEd¥G & {HRdRARd nataOR 13066t H8bair by using
density electromagnetic field.It is another object o?_

EMEy hB GPBEBRELI IR ehiti o Phagisesvicgé calnmecherisadnhapensgic and

top8@hl L4ssHe. and hard tissue repair by using EMF in
conjunction wi th pharnmacol ogi cal, chem cal, cosnetic
anttt 6pi eRPLRRfer® eqty dfs tfottiesenlj daveptieheto provide a

metREGSERt LAWEMHd 08¢ FO-PfAM{Lde; aoEE&mQQmLQOFQE£%5§% chemical,
ef fecti veness of pharnmacol ogi cal, "chem cal , “cosnetic

COSHARL ¢ P ¢ diCRiFert SIBPLEnEY edBFERR Dinsbd HdogwTlow to affected

tis@ﬁé@Cthrti§§ﬂ§§ b%;%%k?QmQ&ﬁ&{I@”HQQQBkﬁeB£eaHﬂF”tm58u1ate
nodul at € angi ogenesis . It I's another object of the

angpegedtisnvention to provide a method to increase
bl?@di£|§W5EﬁgﬁEgH¥EHH'Hﬁ %%keg&@%gﬂﬁsi antion to provide a
phar macol ogi cal, chem cal, cosnetic and topi cal ag%n(t)s
nethp@t tregitate@sg ablddd yflgvowiol, anthrdiifferenféativemess of
phaf&aéé&%éﬁga q C%hgﬁic$i§SL53§ﬁ¥ylcorgggs'tétiééi a%o%h L that
obj ect of the present 1 nvention to provide a met H6d to
regulale cdediidvbdzculamowtirseaged Wiififedehatahgon of implanted

ce1 PO 00ENSI S and L Irlgasi ng bl ood flow to enhance
& PEdRAr

fectiveness o armacol ogi cal, chem cal, cosnetic
antlt t opi sadtlagentisiedtt dfs theotdrersecobj éotentidhmeto provide a

se in ion to provide.a method that increase ,
met}g%ysi oq{oogi \céglgtaléf f e%?rlcgleonveasss? U5 phaf Mat st Byi cat, Rodulating
angtheen il ,argbsiretrieasdnd tdpbdalf lagenbs ehyiahoPr oviffigctiveness

F T A L R Rp—
i Nent$ omndithqyr whjdeta ofetdhed pre sener easenbl @0ded | provide a
nethQy €nhance effectiveness og gha{jrra.col ogi cal, cheni cal,
¢osnet |§ gnd 85 8P B genPaYRs 8L LT r eab T naTSitiSss  of
phanfizdgingyiaed ,harcthehtig8UE. cosmetic and topical agents by
improving micro-vascular blood perfusion and reduced
transudation.

It is another object of the present invention to provide a
method to increase Dblood flow to enhance effectiveness of
pharmacological, chemical, cosmetic and topical agents used for
treating maladies of bone and hard tissue.

It is another object of the present invention to provide a
method to increase blood flow to enhance effectiveness of
pharmacological, chemical, cosmetic and topical agents used for
treating edema and swelling of soft tissue.

It is another object of the present invention to provide a
method to increase blood flow to enhance effectiveness of
pharmacological, chemical, cosmetic and topical agents used for

repairing damaged soft tissue.
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It is another object of the present invention to
provide a nethod to increase blood flow to enhance
webdoeovdcyeness of pharnmacol ogi cal, chenical, CPSHES1006/008042

and, topi cal ents.used for. treating edenma and _
SwiF| PRg BrtEer BiESheet ind SRt Her TopeatRof o REOVids 2

metAEESEHT iHEVERsE O dd [FIevw 46 daiRybadt 1 s LARRIulation of
bloﬁd flow to enhance effectiveness of

vasRAr TRt YR oghCaP TUENEHICS PeCYSREY 1 hiRi 1 Bpi T Ryeprganced

efrusedvéness epai phienLATRYedas Pf EnbhSSHE, | 4odret8ROLRGN topical
obj ect of the present invention to provide a

ageﬁﬁ?hlﬁ"??Qﬂ@Y * fease blood flow to damaged tissue by
WD@ﬂ'QE'@anEtMé§Oga;@&ﬁO@faﬂgaséféggﬁ¥'ﬂﬁ%ention to provide
neovascul ari zati on ereby enhanced effectiveness of

an NEFHRCOITHIAC ERedielt eBBABTES andersprcathageppsratus

opel§tashhieved. rddudeyt 3ohiHrt here0bj ect of the present
invention to provide an el ectromagnetic treatnent

appar atfus wietei Futtie rapphiretusobpdia esressiniy federelbn to
proRQWer 5§V9€§ec&foﬂébﬂ%ﬁﬁ%t_gyéébﬁé?@bj§§ﬁaf§%d%hewherein the

present invention to provide an el ectromagnetic
2PPRFRAfrent SappareaPed sWier ei ROFhebappar ands psoduces  reduced
clebREXREGSIVE: AT ARLE,-and produces reduced
el ectromagnetic I nterference. The above and yet ot her
obfeet V¢ advdntusjesoblfier hobfjeetentancvedivaohages | of the
besemenapRAt &Nt {1 PM L | er. set garth. Bri
P Bescription o Vtq%e @aév}nﬁnr%gp%ﬁgt%fgftl efg% é%l% peirgéng%ter set
fortheBrhvenbeorr: ipgniconClodi frbeappenteds hebetwd iled BRIsSEFiption of

Dﬁlﬁg‘gl T R@A%!P@ ferred. enbodi nents of
thet e prgls(%::rng’t\| alq;%gr;llﬁlon %{({ glee%rwi %gd bel ow i n nore

detail, with reference to the acconpanyi ng draw ngs:

Flgure 1 1S dedns® WedtROAROT0R i BAdigEsenhanci ng
ef fectivene cotogircat—¢ ~ cosmetic
anfr¢Hpricad agentimensedof otlia gatedanti AGvEL S S6ie Syildeldes
I | es. accordi,ng tp an enmbodi nent of the
oo e SR g L T N aheBr=c bt o
accompguy iy duedvielgaetrical coils

Figure 1 is a flow diagram of a method for enhancing
effectiveness of pharmacological, chemical, cosmetic and topical
agents used to treat living tissues, cells and molecules
according to an embodiment of the present invention;

Figure 2 is a view of control circuitry and electrical coils
applied to a knee joint according to a preferred embodiment of the
present invention;

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

FPigures 4A is a line drawing of a wire coil such as an
inductor according to a preferred embodiment of the present
invention:;

Figures 4B is a 1line drawing of a flexible magnetic wire

according to a preferred embodiment of the present invention;
11



applied to a knee joint according to a preferred
enbodi ment of the present invention; Figure 3 is a
whb@ekogbaagr am of miniaturized circuitry accorBPCTyS1006/608042

preferred enbodi mrent of the present invention; Figures
ARG®TE |5 RERICAE Ty BRYRE R TP TEfC H as? afaroet pathway
T strididtet QhsRcERrfinka 18, Peefer redsaabedi dRfin @lccbl@ing to a
resent invention, Figures 4B is a |ine drawing of a
prefqmechPEbAREEth CTwithe BERYIM AGVEBTAOPi ef erred
erdodient jof fhe A exent daMenbhong FheW & Ssdlapi L S awrist
waveform delivered to a target pathway structure”
suppapth” ‘acasrdingmlterulee, peeferrad ssubogimryarPiacd8edi pEFSent
inv%é%f%ngreferred enbodi ment of the present invention;
igure 6 is a view of a positioning device such as a
wHistureupporits aecoriihgofo & pretetpetRensdiAgntsueh as a
e pr dJPRRLT QU Fi febiS eAbYLEWLOf 8f tn £
matﬁ%%?fﬁ%%f%%:ég%ﬁc g&cﬁ'é%%ggﬁaftrgss pad accordin% ?ﬁfsen
inventproefier red enbodi ment of the present invention

Fi g 84S.a.gr i Ll ' fe is

SIS 4.5 5100l LS, s, o LAcessed suss:
dur@h::'esembcb_ndfemgim;arawdbﬁdgmrgt @ﬁ $hg prapent invention; and

| f%ﬂ%@%’qgsqy.lg,éﬁaffhi rﬁgﬁﬂ bggogneﬁéggé'Qﬁ skin blood

ac I%Ved accordlﬂg 0O an e oal nt o t he present
perfudent | anhidERESaECR CARRYLEMNG a@UTeMpEdIM/ENTPON e present

.__enmbodi ment according to the present invention provides
v n%%ﬁhgr spectral density to a pul se burst envel ope
resulting in enhanced effectiveness of therapy upon

rel evant dj ct.rLC.l | ar

(Bnbr ane glggégl %-_éh’ Q@ﬁfé&g‘:{s%&@ @?—’Eﬁéﬁ&#enzyms

and germrer alenbicainswerbr anecpdient ital drengesresAnt invention

epbodi nent, according tq the present invention
proVﬂ%?%a@egut Ihu%ﬁﬁ§¥ﬁéif drcy Cofpdiihtss Purst envelope
reshlﬁiﬁc_gi tthetedad@levanteceldanaars paf hwaysapyhergehy relevant

. providing access to | ar ger nge of bj ophysi cal .

dlegﬁ%ﬁ%ﬁ%n 2 HNRY Tabf e oaﬁhoﬁﬁiﬂ%gT¥nﬂem£rgng receptors, ion

binding to cellular enzymes and general transmembrane potential

changes. An embodiment according to the present invention
increases the number of frequency components transmitted to
relevant cellular pathways, thereby providing access to a larger
range of biophysical phenomena applicable to known healing
mechanisms, for example modulation of growth factor and cytokine
release, and ion binding at regulatory molecules. By applying a
random, or other high spectral density envelope, according to a
mathematical model defined by SNR or Power SNR in a transduction
pathway, to a pulse Dburst envelope of mono- or bi-polar
rectangular or sinusoidal pulses inducing peak electric fields
between 107% and 10 volts per centimeter (V/cm), a greater effect
could be accomplished on biological healing processes applicable
to both soft and hard tissues thereby enhancing effectiveness of

pharmacological, chemical, cosmetic and topical agents.
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mechani snms, for exanple nodul ati on of growth factor
and cytokine rel ease, and ion binding at regul atory
wordoeowesss. By appl ying a random or ot her hi ghCT/US2006/008042
spectral density envel ope, according to a mathematica
. roRfel adEmtaegoBy SRFULE Ebviee SNIRSSRta IDVEREHDLt | ok that by
épp'gs?’{rty"aya A gR Pubae: byt st 4 &nVel PP/ Aft JNOen@Elope as  the
- pol ar rectangul ar or sinusoidal pul ses inducing
mod@kﬁﬁdnﬂ'eerriRphﬁeebdgs5et®ﬁﬁﬁﬁiFGFGP%#ﬁm¢ﬁ?LVOI@%C?%éang to a

mat}(f&{ﬁﬁl 13%0&\4/106&111&9152?%1@& ﬁ_f}.%%elc%WRd iB€a transduction

acconpl1i shed on biologic heal i ng processes
patlappyi cadlee povdot Irequfiremadt hafar t Ssshesatihertatsle modulated

h ' ef fectiyen - cal gj.ca hem,cal ,
pul%%sﬁ%%%%g%né£§bpk§algzg%%%%&%ﬁﬁggvgﬁ?%ﬁéohgagesngéofOf -
unmodrel press erpuliseyv ebticeh, Eenthbtingy &w@aﬁsngwéthin.htgﬁ same
fre%@%r%é gL::ragntegf'éSI ty }Aglcgég?nﬁg%/el 0P& asa& . %t%@lél agfngeﬁﬁanced

urs defi ning paraneter, ‘according to a
tramamhenst i dadimendgl tdethredebyv@NR e Rowerl cSNRrigatapathways

transductio at hwa th r_requit t for such
andaﬁ%l%?%ﬁ%“ﬁ%d%ﬁg?gd¥%% %@aﬁﬁﬁgfg%cg%hggggggnificantly
| omer addian drizdt aofraahaganodutix eprgrdrge dpwestion relates to

cont ai ni ul ses within.the sa f.requen e. .
e R gy T RIS S Bt R Dosinead (o goosmet ic
anddaspirehl yagentheas ehpypahed die) egpoi cot avgehupabt hwagsmal and
decr eased power requireneTt e a hi eved. An
gés 8 es

1 and OEL o e n ecu dcdelerating the
PlagfqrEtdnal ©a89RRt age>8FSF ha Pr BSERE T AVeRt i 6h T el af es
ageh@senhaacsl effeeitisv enels Smplophag netdl ogical ,

chem.cal , cosnetic and topical ent a [ to

p SR G eb i T = APl LRl S o e Topgingevites Flow
in b $Suestapdtiwhecut eschyracasierat iangndlkevagentell, tissue,

i ntended effects and inproving efficacy. |nduce :
and; PrEaYar §hgt o ur RS ef PR BENE %‘aafppaiyedeaviscé&luﬁﬁswtf)nwmch
celdst afget tpathway cshr Ugdake Sucha aphysAaBlegutgllgeleaningful

tissue, and organ, and it is these currents that ar

a
mangefrpulhe oSHAT ¥t TP o6 Suds CHhFSteXGE R Ya stricture

arfBhysihekegicahly Jdreaniipgtubnsasrerindtbeseleetreheal Molecules,
properties of a target pathway structure affect |evels
celdfid HF8FFPDHURRONRIFHS rififc et ot it . inicedy g rent pathway

suchel hs, tissye, i @dnd OGNS jahetdbh | Boadtnducesh or ligand

current pathway such as cells in a gap junction _
integpchaedns | dh ]gqancﬂjrrgga,ﬁites on macromolecules that may reside
on a membrane surface are voltage dependent processes, for
example electrochemical, that can respond to an induced
electromagnetic field (“™E”). Induced current arrives at these
sites via a surrounding ionic medium. The presence of cells in a
current pathway causes an induced current (“J”) to decay more
rapidly with time (®J(t)”). This i1s due to an added electrical
impedance of cells from membrane capacitance and time constants
of binding and other voltage sensitive membrane processes such
as membrane transport.

Equivalent electrical circuit models representing various

membrane and charged interface configurations have been derived.
13



interactions at binding sites on nmacronol ecul es that
may reside on a nenbrane surface are voltage dependent
wpe@ensses, for exanple el ectrochem cal, that PEMUS2006/008042

respond to an induced el ectramagnetic.field (LE " .
For | rawedseur nént CALFIYES 4t Cthese SIPELNYT a gﬁe chbnge  in

conceHELQURgE gl eBlLedMedtunL Thebpresenceiod cetl soi Anduced E
current pathway causes an i nduced current ("J"

s

ta
may déecay GSCE1PaE i) wht hEFPAESHCY (t§oiaitrhiky | &hgyepgdance
expralsadded, el egirical inpedance of cells from menbrane
capacitance and tine constants of binding and ot her
vol tage sensitive menbrane processes such as nenbrane
transport. Equivalent electricaljcircuit nodels
representing vari ousZpewor Bag harged interface
configurations have been der i V&4~ For exanple, in
Cal cium ( Ca2+" ) binding, the change in concentration
of b ound Ca2+ at a binding site due to induced E My .
whidbe rdhes dhichEdrinn o fr eeubeR Y UBHEIFRASy CAR2FhHpRgHcetectrical

) ' h - Zb R + ) .ch
casfiiees SR Men & e el S e e oo

, _ _ Capaci t an electrica
whe%quf Vgge@!\feg{léﬁw i WgeL@’f,W 7,5(ANGLE afhé regu@€nty impedance,
efined as Zpf |,

t.
where f i's frequency, i =-1*%2zb (W) _ .
and | sRtdhe BinAdi Kged npEtancRGUidd-9ton RMfiEPon HgHstante  an

capaecgil‘ﬂ \ﬁ%ee.ntofbl ndi NGk eSh B MIE %Iﬁ@@ac' t['_ﬁ@cev@iu@n of the
1 On bindi ng pathway. The value of the equival ent
equibiaiciriy imbineorisentconstanitenCion iReCepat éf 56146 t0 2
. | ndi r C , » vyhaT1ang, Rel 0aC1/QN= Thus, the
lon??k%qﬂ%ﬁug%€%hg&g1%$%Et§§fsy¥g gfﬁ% const ant éfpthis
chapattewistis detrey neoreetant ont bthdpnPakhnayi ds. Isidideged by
. %Jééggaqgﬁyﬁi%r PRF signal can cause current to flow
SO RYEAI iTon' bi n ing pathway and affect the nunber of
CaPrduasts botindmper PEMFt ot MRF Aniasladctgdregpause current to

10fIShER) A 10, ShBoLs Bachiate b uokiage cqel gesbteor oo
iondi beahd npasuneivftinte drarjedurickécedbnéaplenarele this is a
cha%ctp%[)ggt?%%%g%‘odcg%ls%q:yecg'qu?.b&[@r@t ik?‘irgziirn%cga%acitance Cionrs
which is a direct measure of the change in electrical charge
stored by Cios. Electrical charge is directly propertional to a
surface concentration of Ca®?' ions in the binding site, that is
storage of charge 1s 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.

Ton binding to regulatory molecules is a frequent EMF

target, for example ca? binding to calmodulin (%“CaM”). Use of
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surface concentration of Ca2+ ions in the binding

site, that is storage of charge is equivalent to
wWGet@rageIof i ons or other charged speci es on cRCT/US2006/008042

_surfaces and jbuncti ons. Electrical inpedance ,
thigrepatireent s, PasedelUPoss aficréerakinet °f dnasysessprir, for

“exalb T HYTE a8y 0RSt ABhsa PEPYiAe Méﬁ.ﬂe%e%gﬁrti MBd repair of
constants necessary for configuration of a PMVF .
mol gEvlefsor e ol vat Bhs Sdsan dies sOE¥5ar et pahfiakyes modulation

of ng&ﬁ UESSt oD SRl ows f0rv& 18 sedidange Plpair. Growth

requencies for any given induced E waveform for .
facioprd medudoupts nptaral@tgederpgedaneeowshchfgstor  (YEPDGE”),

£1oPANARASSq b, Dirndi pg L opEpoy] atapy Il RCM.8S c_il%vﬁh factor
requent  EMF target, for exanple Ca2+ binding 1o

(“EQE[moduei mll" Ganrglvedust ofehiapPparhhayei sthasedupprling.
Angf%ﬁéﬂ%ﬁfgléﬂh(%eédé%%%§ﬁ5§9§fionfgfeeéfgglEnEQ to tissue

, wound repair, hair repair, and repair o
growdt eenflesepeelr] sand i szwebs awdudegads habMinvaliesf these

| at | £.ar tors released in various
facé‘?zg% a%rte %/%aM dg%%%ﬁ

es of repair. factors such as pl atel et
dei i Meick igrooat I€af/8@eMopatHRDCR! )wa vefidumoslaas begconf hgured for
. factor. ("EG:" and epidermal. gro a " ")
whigh o 18 Pgleﬁlv (%/weéd: at”an 5%%? g%rrlF%e\g&%é%ec%%ﬁéra%Sﬁg.thermal
noidmgi pgesesi sUadelr necwviassll andlzatiicdrgacelal sondhtegral this
to tissue.growh _and.repair .and _can.be npdul at b
wavpipin G S Ehec B P ant B o8Vt Bl e Tt
Ut App i dag- imnCalo@aMeparbway asviyvefatah caw b€a/CaM  requires

conf i urdﬁor whi ch i nduced power_is ssufficient]) .
kno‘%’\]g%‘%/% b%‘%k@ Baht* ther HaTH i %Spo%erﬁa Un]aje?&c%q rgpetics at
camphysiialhagi cakieendi tdraes, tihirsdiwayef @imechoshavehanges in

hysi ol ogi cal |y signif.can ‘Qioeffect. lication of
con B AR L b Ca P NP T KHOMeBG of 17 Ty be
chagbeedsifl efuiavakeadsernfy Cadnain nBiyngarki setiesliatt binding

. CaM Wthin first order binpding _kinetics, changes in, lent
timgoReBAtRati oniol BeuhinCaZRBE  Eam BAdiTigr sties Gddfvalen
bindiA® PBYiDeakhar acd ebbgash idhe foequeacyodopBhaily gathway.

equi val ent binding tinme constant, Xi On= Ri onCi on where B
TienRiiGN BREAECDnTar € etfeh vAFRH B AdiAg Croé‘s"‘!tﬂlﬁncé‘band’la Tion™
RionCARACLyRNCE 1 itdhedl @R1BbpdiERg RAt BYRYLhé®Nbd Sekgl @l in a

to a ion binding rate constant, k via On= ,
cell array model to evaluate SNR by comparing voltage induced by
a PRF signal to thermal fluctuations in voltage at a CaM binding
site. Employing numerical values for PMF response, such as
Vnax=6 . 5%1077 sec™, [Ca?*]=2.5pM, Kp=301M,
[ca®*CaM]=Kp([Ca?*1+[CcaM]), yields k,=665 sec™ (Tion = 1.5 msec).
Such a wvalue for 7Ti.n can be employed in an electrical equivalent
circuit for dion binding while power SNR analysis can be
performed for any waveform structure.

According to an embodiment of the present invention a

mathematical model for example a mathematical equation and or a

series of mathematical equations can be configured to assimilate
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ion ion = 1/kb . Published values for kb can then be

enpl oyed in a cell array nodel to eval uate SNR by
weomwpasdony vol tage i nduced by a PRF signal to PEEDSRN6/008042

fluctuations in voltage at a CaM binding site

- thaEnpiyicdg Wdgr {Eabroartesit o? L PVE Yo ssperisgeh mgocesses
and V! saxtt T 4 986 ikuml Cogedrimdd SHWhui KERa0: Mo, establish

Ca2+CaM =KD ( yi el ds_kb=665 sec 1
adequaten SNRl 5Fﬁ§e€¥amE5{R:tﬁ aﬂat%ﬁ@étt%tl Il dhafse represents a
mlnﬁm?tlt oyekbdrp1an RlRAtkheal €aUIMARIBAL SR Glighater shRn can be

bi ndi ng while power SNR anal ysis can be perforned fo

conwmépormlslt%mleé sm@%rredl: e tENO rfttmm@éntméfe such
thatt_ hei;?a%r esent ntl &L & y&ind rb@tl Cgk r@lde forngf&np &n be

tﬁen%ﬁﬁ%ﬁﬁ aequa i on d series o
expheddweimaki:cal equations can be configured to
assimlatethat thermal noise is present in all voltage
dependent 2 epresents a m ni numthreshol d
r equi rerrent‘sr?%'? 4{7“2&%‘? H(ﬁg’gguate SNR. For exanple a
mat hemati cal nodel that represents a mninumthreshol d

whe{”gquZM §”§,5‘t £9 eéi@éﬂfl%ladgﬂﬂéagnémlq &an abe target pathway
conf |gured to i nclude power spectral density of

struperyml ndisse siigknshanr pbwertapesst rathdensistyucearg wynd Re
den?té)é %h%@ Sc?f C%b&:?a nEP %S%ecta%etsg)(a%wé TB@LMure
X, a) ef &

I's electrical i'nmpedance of
ZM(iawmetupakhwayrégﬁewtaye, X is a dinension of a target

pat hway structure and Re denotes a real part of

i npedance of a ta g@t‘,ﬁart)@ y structure. ZM (x, w) can
be expressgd-0& i tanh@kparly shows that

el ectri cal |npeda ce of the target pathway structure,

and contributions fromextracellular fluid resistance

C Rei's ) equibismcehlbutay fhyive rte@itst@mﬁ'o%tl") impulance of
i nt er menbr ane resi stance Rg" ) which are

[
thee| gER¥9R%al | PSRt ed TEBCR TEr getdPat hviel St utt hes, from

ext@hbe CONAH DUt L0 nBésSBsddddeeri k7R, tyah@abcapptpaa@h fluid
to evaluati on of SNR uses a single val ue of

respBhANeRUAT R RVB) nbi s mpBPrage. reRistpRCRall 251;’%& etfiRp are

electrically connected to a target pathway structures, all
contribute to noise filtering.

A typical approach to evaluation of SNR uses a single value
of a root mean square (RMS) noise voltage. This is calculated by
taking a square root of an integration of
S, (@) =4kT Re[Z,;(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:

RMS

where |Vu(®)| is maximum amplitude of voltage at each frequency as

delivered by a chosen waveform to the target pathway structure.
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taking a square root of an integration of Sn{)) = 4kT
Re[Z Mx > )] over all frequencies relevant to either
W@E 0vplosiees menbr ane response, or to bandw dt h OPCHEHUS2006/008042

target pathway structure. SNR can be expressed by a
r affo® TV RAEPEL T T Tl iIRFSPRRENEAY &Rl 91 LRI ses

a pUDEEEEEr s "Eaeh obeealensy ahidgl iRedadYqanshoseno that
wayeformto the target gat hway structure. An enbodi nent
the,eE67aT iyt tig e RBYpHRIBNELE gy ERpEFEELC pathways,

sucRUASE"CHUT Sz @BYBLORE NaveMh:a hiigh 8PEGEAG! + JenSiftiar
so that the effect of therapy upon the relevant
CNZYNEP eBRY | LFACAVWETIDSERBPr RS RGOl AeahIene is

enhhB8E6H! %@aoxicﬁ&g@ityng%ngnéﬁeé:ﬂﬂd'”aa!hu%é%ngﬁ andyasney al
transnmenbrane potential changes, is enhanced.
CompeRSRHF gl 3R By tiEREr Bast oS B IHUfse USR Tf Pefluery, a large

ran§@NpPe n@m;ﬁq§§i%Q§nEﬁE§&né§a el gyant ﬁ%hhygg{%@ ai%%s Ffactor
e of I a

a large ran I ophysi cal phenonena, suc
andnggbP st gegiearehandcior aitling Giti megnébease rarbdudes,

appPLBEbI @ HBGM! AL oLy, 0L 6N Ehe ARRLLABDL S J0.dnaw ..
tissue growth nmechanisnms”is accessible. Accordi ng to

Accgpdendodh menengpdinenpreserite innesenitonnappt yvmepmlying a

do hj t : [ elope, tQ . a
e o P e Ao opeler PEE Mty SR OP%: sl
burgk envrisuiadall pahsesor ndirgpaigpeaictehgular cof i lmsoidal

- out -100.V/c produces. _-a

P ulg?éﬁ&%ﬁ%%ﬁ 11gnglla?%{F]ljfnjiéj;(ll‘pcflajlejhd(cgsalbiertlE}Ve ?o%%%%%glso and about
100 apptir c abrtcelucesbet breat¢r antEdvar dnt bssliegi cd dordiing t o

0 r, di nent, .of the present, invention by
pro%%%)f%]né g‘ﬁ%%g?gs{bg‘é??% Saoegnksi % \nggagés%lﬁ?/sd ope as a
nodled@tdimg ortqul wet buasdtidef i némigoiadcaltet esf PONEr present

kUL O S 0 PUE TR LU, TOCHLBLEE, UL B BT S5
as pal seoduirgtingondai Npuispiees WikBinisg Sigidaddeter, power
oot LEENSY FP BB 2, HR B0 BONhE recs con e
significantly lower than that of an unmodulated pulse burst
containing pulses within a similar frequency range. This is due
to a substantial reduction in duty cycle within repetitive burst
trains Dbrought about by imposition of an irregular, and
preferably random, amplitude onto what would otherwise be a
substantially uniform pulse burst envelope. Accordingly, the
dual advantages, of enhanced transmitted dosimetry to the
relevant dielectric pathways and of decreased power requirement
are achieved.

Referring to Figure 1, wherein Figure 1 is a flow diagram
of a method according to an embodiment of the present invention,
for enhancing effectiveness of pharmacological, chemical,
cosmetic and topical agents used to treat stem cells, tissues,
cells, organs, and molecules by delivering electromagnetic

signals that can be pulsed, to target pathway structures such as
17



trai ns brought about by inposition of an irregul ar,
and preferably random anplitude onto what woul d
w@rlvensdese be a substantially uniform pul se buPGIL/US2006/008042

envel ope. Accordi ngl { t he dual adyv, nt% es oftic and
ionseahdnéedapiandaied 1doe et PRyt rHEr&vRRE
rougiset eet ki gy Pt imaY waaadLopatetaeasetipowes tagualsment
proP%@agg%Fegg . Referri gg tg Figure 1 , wherein Fi gyre 1
incliusleabfitowrdi B arhiftesd fBt ﬁBﬁrga%% Wi dg G5 <S50

crga o@hgeﬁglgéuia§.@ﬁ@éﬁ@&nbn¥ﬂﬁé&EEWeﬁ§Bs efhanci ng
effectiveness of pharnacol ogi cal, chenjcal, cosnet

. | C
pharaadolopiical . agesticalsedoeBet i €at St BRG] §I°PFEstRgtudes
but é]eslelcx:qt%*t QLgans,; and Jml-ecubespbyrgel byerdddy decreased

romagnetic signals that can be pul sed, to,target 1:
effquativsaylostoaet ufest SUCR LATPEHST BRES | gttt "FP AT mf§°
andz%%%gggy%@5b+gain%h@ﬁﬂﬁﬁﬂ%‘%n@ngr9ﬁ§$$B@fkiﬁéﬂi@% level at a
purposes . Target pathway structures can al so include
moldmtlaar endotelinlaedavsistem cel l's, tissues, cells,

OQ&?Q%bs%n%ngDFSQ&%§¥% %gyg@nggng gifegtiyenassqet pathway
phar macol ogi cal , chem cal, cosrreFl.c and topical agents
stricolitedestept 108) nokeddtiiteedgedtisnéredsdR s G5t P8R
._rate, decreas Y sa Fast gherfled )| VRNt
llmjrt’ﬁ(gstoatp gﬁmgrggéﬁgs%;# evel %én%ﬁ%ﬁ(l:r easiéole bi ndi nS ee
ageki fnetias carid ageanspornd ldensttiics abenep - akeacHple@grars can
and cel lul ar .l.evel. At J.east eaqt Lye.aQent;, i s
R i k rn i A
int Reagddviedgents bpciugdethar aeengot khpwitwithig the medical
har macql ogi cal agents e et ic £
comBgante, RpiCar g ent € A def L eanr e, Fanct (87"
patBEEPt St eat e i Bgest ad, i appldtedasdpi cEl fyd BpPI egdiation,
i ntravenously, _intranmuscul.arl, or, b n t
andiciEn. i HTHAHEORER Cato Koy FAF Fooseg [THIRRN o
anti Pt 6F 863 ) fr Afhs thstans e scivénidt e regeget. c pag sk

structure, such a iontorﬂ;gre is.. X, and Light .

iR e i : cer tatins
antllaélf”é%mblh?s'an“dl%@%psﬁﬂaf Jz:k?)@coegliSdalbeagen{Ls Fricl ude ’
andbHht 8 en ADimd HErtyedrtigs anthdiotd Ic sgegrtewi hcfads dra; are not

chenot her apeuti ¢ agent ntihistam nes,  Angi ot ensi:n,

i i < - . 1
T S
ageﬁ@%'iheiﬁéﬁnﬁﬂﬂﬂékedh@gsliﬁlﬁﬁﬂlﬂﬂ aAagamisting} uchesdnd,

are not _ .
retinol, benzoyl peroxide, tolnaftate, menthol, emollients,
oils, lanolin, squalene, aloe vera, anti-oxidants, fatty acid,
fatty acid ester, cod liver oil, alpha-tocopherol, petroleum,
hydrogenated polybutene, vitamin A, vitamin E, topical proteins,
and collagens. Cosmetic agents include but are not limited to
make-up, eye-liner, and blush. Genetic agents include but are
not limited to genes, DNA, and chromosomes.

Configuring at least one waveform having at least one
waveform parameter to be coupled to the target pathway structure
such as ions and ligands (Step 102).

The at least one waveform parameter is selected to maximize

at least one of a signal to noise ratio and a Power Signal to
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limted to hydrogen peroxide, betadine, and al cohol.
Topi cal agents include but are not limted to

wa@nioslodbs cs, creans, retinol, benzoyl per OXI dBcT/U82006/008042
tolnaftate, nenthol, enolli ents oils,

NOl5‘§qeréttlt@sﬁelnafli 062 Vet PAARIRY oR FHANE &5 S fsa?tt a&c?dwaﬁ’%ﬁ]&m is

" det R %l@siﬁrthé‘)@afdé@ ha@hlva als’@ﬂ@ctlhflé:QﬂJWeOhts background
pet rol eum hydrogenated poP] but ene, vitam n

activtittani(Ater, 19 dhi ¥eh preoPesh ln%nah%‘aﬁla%tuééé%fﬂc“
vol ntaﬁd' Q?é%ﬁl@é’f ﬁc[gf‘edﬁﬁkel b ieigafééﬁ%}é%h%g structure
U a

eye-li1ner, and blush. Genetic agents include re
thathctepein p@gnt@ s@éqrf@j ofmceéhda%%rmg: at is whether

the % fegl_’ﬂrs' Rg al.leasle Wr@@‘é?ﬁ&r ni{;f@yirnﬂ, ep18ashgONgnd

orm paraneter to be coupl éd to the target pat hway
resrs:trrou@guite s$nthraste anecane phgah@%OQJSf@pln@EFeflq’h%l at

resdltec %nseme¥€§9££%10ear@1 meber 1L §gse! Seteeh & Umxk il Zethe

‘east one of a si to noiSe ratio and a Power
valigi grfalsattdNet skeaat i ond wayetfargepa pandively gt ralesgreb¥ousing

a cor%sq,t % V\@Vgégﬁn%in?%e%g)t %%Rﬂagl gtkﬁc{\!ﬁee tay @al@%‘f@v‘@¥ least

ructure above | gro activity (Step
one saftha aggbasetoneot dermaliocf,| aotuat Powsr i s ansllt é@enahae

el ectrical inpedanc r g h ]
rat%cha?c dgﬁgﬁarﬁpo%i‘{]wﬁ? aitnoﬁlc % gg Fggan%\@%ﬁl.e:%sﬁg%tn% gaveform
in swiet herrgelepathvayi stmcﬂmstoohesgllm@stnq@algrO\M ng,

aci ng and es ond r e
flu%ﬂs}stllﬁng 18 ll;%%g ICI ec(r%écsujﬁ#s¥mﬁf_8d%éco %eg,taé target
pat}ilmay ha ruarget paéhmy mtdafxfteumevehmodala,rtel@f osmudsaun said

east one wavefo r anet.er chosen
tar%%ﬁwﬁaaf%twaé’f gﬁflajé?’éga%ﬁf Sp"’lzi‘tdh le? rﬁc I&ér)e Et‘u‘% eva bé\lte
maxﬂﬁlilelagstsaaﬁle a@f laast gned dfo sri@tnsé tat non,s@ruchiaoPawar Power
nal tqQ noise.ratio, toc re volta duce

109 AT SRR, WECUFOT A PROCRRESL &F (Rel DRy Benvay
str§&%¢h§‘él ure to Ibasel i ne ther mal fl uct uat| ons in voI t age

and el ectrica edance in said t

R i Ao FEBBET et e venTanras P e
sighdl Oid A GRiriRatihvwaya shited We afiblsaadya‘tla‘lr@ﬂsﬁmsi)MVlng at

wavef or m by maxi m zi n sai d at ast one of sj
leaphi e r"“é?t"leéoéﬁ‘dp%é\ﬁ? &F gt H@CﬁrBf’@é ?a?f gttyhloﬁ a

freB30UPASHRIoreaid tahgehg PRidapositr 0ChUr Bz to about 100 MHz
wherein the plurality of frequency components satisfies a Power
SNR model (Step 103). A repetitive electromagnetic signal can be
generated for example inductively or capacitively, froﬁ said
configured at least one waveform (Step 104). The electromagnetic
signal can also be non-repetitive. The electromagnetic signal is
coupled to a target pathway structure such as ions and ligands
by output of a coupling device such as an electrode or an
inductor, placed in close proximity to the target pathway
structure (Step 105). Coupling of the electromagnetic signal to
a target pathway structure can occur adjunctively, for example
at any time prior to applying a reactive agent, at the same time

a reactive agent is being applied, or after the time a reactive
19



A preferred enbodi ment of a generated el ectronagnetic
signal is conprised of a burst of arbitrary waveforns
whawsngpest | east one wavef or m paraneter that iPCT/US®E6/608042

lurality of frequency conponen r [
agekl (e sHpebD BBRLCL00 W CRBLGNH THEHITS ALy SfoH and
modid IEAUSNGY " SPARONEE S iSHd Shides i gaftayeto SNQumdely( St ep
103) . A repetitive el ectromagnetic signal can be
mo Legspercatladmp 67 Cekatm el §31RTet FYELF oM apHAS \FEFy SRy
enhgr&%h‘ngs%hg copti gwu egyatt Jreasbeonecwaysiaysn (Step 104)

he electromagnetic signal can also be
nofi-gugpeti t1vest el e@iedraghet FEOEAYIRAT i égupprgratus

acc%zpdiqw. %Q‘Ehfpﬁié‘é’@t SIS . SHRE @spdansuand lskgands
y output of a couplu&g devi ce such as an el ectrode or
coningidudtohtvpiaeed 3 dasgabpeoxPritfi g ihETErgét

cireﬁ?{{]w ?.tsr Bglltagigd (t%eéh j&@ of Q@U@!ewig Me td¥inector 202

ectronmagnet signal to a target pathway structure
sucltaas ociowr hadpuact the efgntifadr céxgrptecar tARRE 3B or

wiréfe %).yiTﬂg QFf)SQf éY&@gaefqtl:’heatatt NgaSAMEnd i&ﬁnéctor is
reacti-ve ‘agent i s being applied, or after the tine a

coupkattioveagentrhnsnpedey applsved. aFhenceleftiranivaides03-

rne DLOOEL A1 QW 300, pdul ALLON By 41 BALOGRL1ON: ANhanner

gands to regulatory nol ecul és in nol ecules, tissues,

thatehpslicand ornghesat heakbyeidlanbietgishesedaee isanfigure
agents' _bioef fectiveness.. Figu LL

Wavﬁ?%?%sr‘r gg“eeﬁﬁ%%%ﬁ So a‘genfoéﬁlﬁr%a?lg‘tvéskéc%%%%ffnygsﬁogletrhSNR =0

thapresent dgimeenthdnkndhe oppertateshiveysetfeom e ned, 1s

| i ghtweight, and portable. A mnia i.r.cui
posseflLs . GRaR F3UaRY R BN EachoE e e Bh By it shr so
thagUug hwase frie phodeves dphes contgiclaldiyr baneftahahlspults, for

operate wirelessly. .The ppposite.en f e. at. t
cxaBhEE COMRMEr e BIPLer Ty drersr SETRG L OaVs Bt Sy tareet
pat8fadnsehatdurecaboeei It 208acihundniaativétgond roteferred

SCHETHE NN HEE R TR

natWemet DEds moHee g¢onfihgueeda walef-orary ihaveatnesiat i Sifegid and a

. Power SNR so that for_a given and known target pathwa
tinerPREY % SIS CpoLS Bl 671 CHOb e ARGVNRSr fZuctire sch

as BBhaNBLErsSi Jdals,SabhphysBeyein R s thakbaunavesf arsac
burgEgdggiixgH¥%F%LogkggklXoge£fggégégon%e%g£ ghgafgr pulses
repeating at about 0.1 to about 100 pulses per second. Peak
amplitude of the induced electric field is between about 1 uv/cm
and about 100 mV/cm, varied according to a modified 1/f function
where f = frequency. A waveform configured using a preferred
embodiment according to the present invention may be applied to
a target pathway structure such as ilons and ligands for a
preferred total exposure time of under 1 minute to 240 minutes
daily. However other exposure times can be used. Waveforms
configured by the miniature control circuit 201 are directed to

a generating device 203 such as electrical coils via connector

202. The generating device 203 delivers a pulsing magnetic
20



exanpl e bioeffective nodulation, and is detectable in
the target pathway structure above its background
W@ewbeddeys A preferred enbodi nent accordi ng t oPCTES2006/008042
~ _present invention applies,a mathematical nodel to
fielghghat ga@i%.-a%dyftﬁgpﬁaﬁhé?iErff?té‘red‘ta%a’ 3 08kolf pathuay
SEraldiiesvahyi g aliechikl. c thbehdni st erd afgeiropathwayit applies
structure such as ions and |igands, canprisi.ng_ about
a puldsingomapoetia 00 atsed oBupsPESBFT st 1 858558 200

autoﬁ?a‘&&%é?i?”f’%gﬁeeﬁ %@)%lilyéﬁgpﬂhé egul &pepti@ett cabosldOfdr as
to about™ 100 pul ses per second. Peak anplitude of the
many ropdédadiers rat Ancengedsdbabwe et WL Y BFFC an%ior

exa H%Utl.olggx\ﬂﬁy/&r[%as}’.ari[jh%dm@ﬁ@QEgi:Qgc&Q:Jﬁ:lmirEh_Qd &hh be
unction ere = frequency. A waveform confi ureg,
confligiurgda tpr bf eprearaamsbdieneRP L HERS r Ry o "PRESp 8sEhEL S

i nventian - | .ant greet-naf ey asietet ure
tor sal?élh%%gn%i ggggglﬁﬁﬁgaelr@%n%%r z; %r ef errred t ot al
accexdfiosure theepovésamddmvenyinot 6anocANGA lCes dail y.
However.. er osure ' ca etg,@féjal vekar ns
pha g &?ﬁ'gémbyc@%@ m i a(flt&usrﬁ%%égntgrrlgl circui E%ZQl are
effeeﬂt_rilemr@@ st by abgemeriatdanpoderiede 1203 &P idd cBegt ArFare
coils via conn r 14 g i WiGe £2Q34 t
204’deﬁ?1§/eerx§mgiﬁu?glgén% rrcgog eltll-];1 fiaeﬁgg%%ﬁa%qgaaﬁ%bé used to
targgopatwhayeat meatute sudharegetiopat AndylsIangs.ure " such

as tissue. The.m niature.contr j it ' :
the R T At o T A B T e SRR G PR 380
the%@@;ﬁ@;ﬁa@ﬁlalgyoneppatecapﬁlw mginheppohet g fegddmioc in

i e or as ny applicat.i . ' .

targr e 2195 paP ROt G e 2 PSSP AR g cal,
chefl&d Bt Ltrc%kr)nl@amt;r ehd ciswitd]l cayerie wohhi guraato deghway

pr ogr anmabl e | ng, pul si ng _nmagnet.i c_fji
st RS o g PORCELLUBhAPIA B e SPPRat Srbn T 28
devBEE0XEHE NGHO clibet pi€sENtoivenin de panceadanics: ttheime

phar macol ogi cal,

var GG e s G L L= by BUTG FndoPBo At el ] nte oy =Le
F1eP@Siti oningdeyhenwaPist furtecanplcerdibedto Coupldayy sa law.
o BibStog ROl c fheld Lo, oy gt ogt by, SAC Ul fice 20:
canPhOpBYbacipalday ukedycese t-if d @rmamitdeQn cbhpl iy, wherein
elegggggégq;ggikydgggggl2gn€gégHmﬁ&?g&Hkngrhggé{Q ighter
electrically conductive boundary of a target pathway structure.
Yet in another embodiment according to the present invention,
the electromagnetic signal generated by the generating device
203 can also be applied using electrostatic coupling wherein an
air gap exists between a generating device 203 such as an
electrode and a target pathway structure such as ions and
ligands. An advantage of the preferred erbodiment according to
the present invention is that its ultra lightweight coils and
miniaturized circuitry allow for use with common physical
therapy treatment modalities and at any for which growth, pain

relief, and tissue and organ healing is desired. An advantageous
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targeted areas, and enhancing interactions of
phar macol ogi cal, chem cal, cosnetic and topical agents
wowaok/ogeehar get pat hway structure. When el ect ri BPEI/US0G/608042
are used as, the generating device 203, the electrica
reslLf) 88 R onr B0 Gt s e SRPP AP RRGAGing to
thef peEsEdtdiidantuoasia thae tvaystiengrewest rikepiiel ddd a
.target path structure according to Faraday's | aw.
maiRRCRIRY i gire BFEOEP GHAPS Y atsr SPEANGYS: FaYHiniet drthg®
anytené cefd03% capial 4aibe @pphigd MTargoel getFRcherdlalvision.
coupl.ing, wherein electrodes are in direct contact
Ttk tké%ﬁgrﬁq}’ra%teﬁﬁ Bttt é%fe(?tpﬂléélaltfroﬁo‘h%u%"tq wgeferred
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watglted Jtg iRy iddwirce 203 such as an el ectrode and a

t ap galrPad hyay: std UCtIre S Ugh A 7S aarﬂﬁelfggil@gsem%diment
advantage of the preferred enbodi ment according to the
accpretht GhvéERei oRTEsethatinves tibrnr acfi ght winglat ugei | sontrol

cir@fifh M Bhat uripaed GhLEYLLEY al:bﬂ%lf‘{réff HSE ML D §6’(5.mg$roduces

physical therapy treatnment nodalities and at any f
waveheERs gitdath, dpidien @ eldeafrataddt idesieeanthay gap wire coils

desbfﬁ&é&‘gaﬁ&ge§ﬁrﬁgguﬂ] élQV%ﬁ&ag%Rgéw%” Eor?if.rodl circuit can
application of the preferred enbodi nent according 19
be phReivptedeny anyneehivohion mémts t sgshueagramt bp/off switch.
The' | d.gmi ntena .can e acconpl i shed. and
e S Mher s At e Ay B IR s g =
Lithiiwi petzemar3®r. atmte feg reel ewicsdonentyebf ahloe hpower source
adya u t_of igariqp, of th referre
hase%ﬁoﬁ%ﬁgﬁ? ?gifﬁié %fo%fﬁ?$r§%%iP?h%ﬁdvﬁgFﬁeﬁ%éﬁieq%? used.
In rologbelre smipgelimentt | ssigesiingndc@r gans waseheé invention the
c Ishe nd _enhanced_anywhere and at anytinme, for :
P P X 5 RaPE R el L oy Bl s B eBeetric
curfFegur euBlaepsetis as béwckCdbagratmief, acpiEfet riefl the present
invgg@&gi nt accorqgn to_the present invention of a

i Nl at ur 8- contror ccitcuft . FHE Hi-hfat br ¢ ' ErHYE9 power
suppely cui@2 30brprreducesohaygd ored thatmitdorecatgenesat i HEs. A
preldgélzlfeccf es Corclii?nsen 53% %k?le Igicro—controller 303 uses an 8 bit 4
MHz micro-controller 303 but other bit MHz combination micro-
controllers may be used. The switching power supply 302 also
delivers current to storage capacitors 304. A preferred
embodiment of the present invention uses storage capacitors
having a 220 uF output but other outputs can be used. The
storage capacitors 304 allow high frequency pulses to be
delivered to a coupling device such as inductors (Not Shown).
The micro-controller 303 also controls a pulse shaper 305 and a
pulse phase timing control 306. The pulse shaper 305 and pulse
phase timing control 306 determine pulse shape, burst width,

burst envelope shape, and burst repetition rate. An integral
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descri bed above in Figure 2 . The m niature control
circuit can be activated by any activation neans such
W(asooam&wﬂ off swtch. The miniature control ciPCUUS$2080Q8042

power source such as a lithiumbattery 301. A
--waver SF%r rgeealeéﬁg{%f neHtSof 28hé povkT §'83?ceorha§rgﬁt36%fﬂbufmmber

gen‘étﬂbtage ﬁ:fanS 2IDUtbot hehcypbdBges cabo beps@tde | Nspecirfic
t her i ment .acc rd| ng to.the glgesent i nvention

v e SO EEoc AR B0 PISRCSL ARl SHBREL TSRt ¢ 05y EAntroLs

an agnduteel ecisig @éﬂﬁ.@@ke@UtﬂoetaSlt@ﬂgéﬁ PuAMAEC Sttl@lure. a
resent invention_for exanple by

ed to_the a plug
SWl%ﬁEE&Pr%€X§?%vaéﬁﬂﬁ%ﬁfW§OW€%sgapaFyrﬁﬁﬁp%ﬁﬁﬁq(ﬂm§lltude to be
delvoktagetdooatpher 9000RLED! Lent8H3a RaPELbSRT€d at least one
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other outputs can be used. The storage capacitors 304

be aPFOW HIfAP S eGii€nc PPy ses tylisdndel hoghretic o fdeld for a
preGOUPbEMNO: GRYI LRI SUC N AS RIS ) SréMt %;%’Yg) ngelﬁgogulsz_ng

m cro-controller 303 also controls a pul
magaRbia piike fase maringredhctbloB0ms Hre meesledshaper given

tlmgogeﬂﬂgdpuféﬁ Qgéﬁ‘ﬁl%'f@ NG LY Qiayso% gﬁleq_fe r%% %Hkgglment

hape, burst w dth urst envel ope “shap
aCCPéﬁ@Wt iton ¥2€ e PIARS ekt elresntawef omm&gerteﬂeattmentsudhmes of

aboﬁ% ﬁo%{}ﬁlt\/é@sveg oL 1, @[, P §53rgjy Jyuer generator can al so

be |ncorporate to provide specific waveforns. A
voRefgperinsy eftoc ofivews¢on 48ubandr dl t a30Frebatral s emhodiment

Lpgug i ar get way structur
RS %?dth({ ntgleglé%%ete\@oggg%ﬁgagﬁ p£u sesgo pq S 764 460 such
as ampl M@d@tqro be delawrer ebhd ocouppumgsmvuhat 400Ut esnabe an

elel@@}(fé orC@lﬁ.o @61 ! %%%do 1 cr]ougl n%g%de\” ce ixgc:l%%%aﬁsr}_ | flexible

I nductor. The m cro-con | er can
wireot8k éxpesere sdlnel ofie stagl elss eabrrers;tedof I tar gekferred

enﬂoBa%{lor ga%% &lun:ﬂensg;: urZS%%n%%ﬁeC%:\‘f%C%%otdg%zﬁul%e is made
of cumgtarucbed tarHee pregeataied| eaand@applsgda pIisi Rltistrand
fleg%gpet%%ggégkg f¢¥fea 402 enables the electric coil 401 to
conform to specific anatomical conflguratlons such as a limb or
joint of a human or animal. A preferred embodiment of the
electric coil 401 comprises about 1 to about 1000 turns of about
0.01 mm to about 0.1 mm diameter at least one of single magnet
wire and multistrand magnet wire, wound on an initially circular
form having an outer diameter between about 2.5 cm and about 50
cm but other numbers of turns and wire diameters can be used. A
preferred embodiment of the electric coil 401 can be encased

with a non-toxic PVC mould 403 but other non-toxic moulds can

also be used. The electric coil can also be incorporated in
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prescribed tinme and to automatically repeat applying
the pul sing magnetic field for as many applications as
wae@ongwoed in a given tinme period, for exanpl BCT0S2006/008042

times a day. A preferred, enbodi,ne C iin ot .
drephIRge Balaatb bl SRl SR N ACC LA LAL L | Bfps caty
usell Aot 8four@ akeatmdAtmi nutes. Referring to Figures 4A
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pu18BEbadi mepb1 ofathe gl ckEt C509i koAOdpe@tPLoSEs about 30 msec

to about 1000 turns of about 0.01 mmto about 0,1 nmm _
havdpanet @Pdafie@asdt ToREPf taingPRY Prftfet Ul rananyith a finite
dur@¥h &h sidand ARIRShah§ ero WOURE- 8N paR1bA1 bF abddveen about 0.1
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e electric coil 401 can be encased with a non-toxic
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|ndreSS|ﬁ%s, bandages, garnents, and other structures

to toppi paks§nusetvenrioowfd a PestreprinRefFi¢nFucd as a wrist
ElLQur €, 5 a0 enoad) 12EC QLM 0,4 he presend t 601 i

Su%pﬁgght%o%g%% a mg{efobﬁ?%OgbssE?f$u%trated. A 6@3&5 e
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durat | T ti 5 [ h t [BRY
corlSPLLED, 0% Mol 202 LonBEDL 00,8 s ponainte,
anddumat bencbossigniadd pey iked irplbetaeta. aBoat pdsiolialiowt device
10,5 . Apreferred. | ment . ac di t t
2y o8B e | PO BaBLD Fastandn] af Sachr o orRnEIgR’ in
plyrilises fof puhge, 50fcappkkedple aibwwstorsiZrigor tdleoutpresent

., 10 to abo
invention 1in

%g égen%%%itioning device for example by stitching,
affixing the present invention onto the positioning device for
example by Velcro®, and holding the present invention in place
by constructing the positioning device to be elastic.

In another embodiment according to the present invention,
the present invention can be constructed as a stand-alone device
of any size with or without a positioning device, to be used
anywhere for example at home, at a clinic, at a treatment
center, and outdoors. The wrist support 601 can be made with
any anatomical and support material, such as neoprene. Coils 603

are integrated into the wrist support 601 such that a signal

configured according to the present invention, for example the
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having a nodified 1/f anplitude envel ope 504 and with
a finite duration 503 corresponding to a burst period
w@boobereseen about 0.1 and about 10 seconds, burPCDURENG/008042
vef or.nms, envel opes, ~and_ bur st riods. that follow a ]
ey P RBN AT P LGS mHol M 2 SR ST 190 CONR JRi e Portion
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oot 385 ohun A E e | Lk LA g BR 1) epede o the
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©05pr edEnt OFRentlOn I Bl &F alithy toforfaySontft idganpreice is

coubllelr RQr athd1gcbies pregsentodnve diu i@ st Neccording to the
osi tioni ng device for exanple by stitching, affixing

posi ti anpl ¢ i tch
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invention in place by constructing the positioning

as gayreeteo tRstE|as AicEesPATaRdL Rstd &vsbdpment accor di ng
LoRbherprgpenl | MGALLONy e REESAThCHOVEALLOMGAN B8 the

constructed as a stand-al one device of any size w
pregeniy t HHRNE Posiofi oARngeRSHTeEaINEthe ubeehtmyviherpparatus

inth@raf¥@Mpheoak NUB. AL 3 IiE 14t 1§lh%§?§€§%t bé mattress

cénter, and outdoors. The wi st support
canpgrfesan b HA§landteoieireal ldndityappbrt Hhetdbilal ,cosideh Hyl are
i ntREQREENE; DI S5l BLEY d'%ﬁ Ng e 8l 4 -
H sgpport 601 such 't §?£535?3§a|§%§n%+ u?%%aggbéﬁ%%ﬁal?oCOlls
cant hebepr es@mtiuntast i ofrorf or fexanplféekhelmvetonductive wire,
| d L0 Fi e , ooV fro r.sal
o P be that i PHECely i hehe hTap Po ensh akig maverial.
Thepdilekople harllis adee deoneohedf te het weéstt. one end of at least

>[.Q- §h & CU 4 ] to.the exterior of the
e el T iy A REeT R B Db i e pon v
to Vélecr alimpctMyt StomweytedTheéom chiocvitewi t 793i soecoupliedless.

515} BB £k e 0L 905, PROEEL B0 L) £ B4 25, v
accoofdnegt tngardesnlpelinentowfl eHet prébentcoidwerBidn, Qdikekttached
to ngPOQLierartsegt SonaeCC%Q:gliegg etnodtgg said at least on wire. When
activated the lightweight miniaturized circuitry 703 configures
waveforms that are directed to the flexible coils (701) to
create PEMF signals that are coupled to a target pathway

structure.

Example 1

An embodiment according to the present invention for EMF
signal configuration has been used on calcium dependent myosin
phosphorylation in a standard enzyme assay. This enzyme pathway
is known to enhance the effects of pharmacological, chemical,

cosmetic and topical agents as applied to, upon or in human,
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present invention of the positioning device include
knee, el bow, |ower back, shoul der, other anatom ca
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7.0waveforae hhghedf 8ndiaeehed; t q Hﬂﬁ%ﬁ!eﬁb@iﬁeCQEk§m albumin,
to create PEMF S|gnals that are coypled to a

0. 1%ar§é¥ ) pAYASRYS St r BB Ut eMM ERGEDI eFIeAnCR ThodEmEAried in the

1-7acga@r difygyd .0 bh@epr@a%ﬂentbﬁflﬁ/@ﬁtdgonwfagf EME.S1008dg,  freshiy
configuration has been used on cal ci um dependent

Preppe8in/ pho¥phstly| 460 onli HL@ akdndarl MAEneesssagded to the

bas1Bi So EHZYIRR RALAMAY o %1}%&9%4&1%?@?{&%‘5&@‘5 effects of
phar macol ogi cal, chenical, cosnetic and topical agents

asThppleegtion @aéﬁuﬁﬁ washuirsshdwi mafermmgdpl daitly for each

cekl s I .S T react.i
sernlxtufe8§ggpc %g%§§%§§°%ﬁg§ﬁﬁ' %ﬁaglon ?gpe%goiﬁgglons into
1. 5Imhe§PP$$ﬁQ¢ﬁn$¢hﬂS se%éﬂaﬂpnﬁndoeé tapels fogntaining reaction

nux%ygeg@éﬂ£%1$fﬁ 26 @@%g%%gb%%eggngpﬁzio %Qéu%ﬁ? de81gned
gl cal for ensi
Watgrhé?@ﬁ@nsnalmt@nmenlj wly 37r 2widH ﬂhéﬁydppdnmrtailimnp@rfu51on of
wat@?aﬁg%g %gl;ﬁggﬁggcﬁkFoﬁ uggaﬁl%§g¥k1é¥%n ﬁﬁlgngg&gl 900
hea¢e|¢§phanger Temperature was monitored with a thermistor
probe such as a Cole-Parmer model 8110-20, immersed in one
Eppendorf tube during all experiments. Reaction was initiated
with 2.5 pM 32P ATP, and was stopped with Laemmli Sample Buffer
solution containing 30 pM EDTA. A minimum of five blank samples
were counted in each experiment. Blanks comprised a total assay
mixture minus one of the active components Ca?, caM, MLC or
MLCK. Experiments for which blank counts were higher than 300
cpm were rejected. Phosphorylation was allowed to proceed for 5
min and was evaluated by counting **P incorporated in MLC using a
TM Analytic model 5303 Mark V liquid scintillation counter.

The signal comprised repetitive bursts of a high frequency

waveform. Amplitude was maintained constant at 0.2G and
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organs, tissues and nol ecul es. Experinents were
perfornmed using nyosin light chain ("M.C') and nyosin
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il1vetest @ ewardmed hwerpPaggagsead hrough a Fi sher
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moAPES? P MAUT £orrerRi Shat i SieRad, scanfigured
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tube_during all experinents ction was initiated
maximphly SiougesEp tRrpefiRgt ves Raoppree lricthalacapgmnical,
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mnimumo f five blfank sanpl'es were couhted I n eac
anl@iée@ﬁlman%lcﬁi@§rcQﬁﬁﬁﬁ%edtlaﬁqlmsalanaismjkeﬁuk@@riéor burst
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Experinments for whic counts were
magpRihc 30De khmmpdridudej-ect ed. Phosphoryl ati on was
allowed to proceed for 5 mn and was evaluated b y
counting 32 P incorporated in M.C using a TM Anal ytic
m)wwark V liquid scintillation counter. The

Si gﬂf‘é &0 efn%ﬂnegd tﬂov xsce%t tq_felytgxlgsnt w tpulsed

rSt
frequency ve orm Anpli vvas mai nta ¢ondt an
elegt ron2@etridr epbtiquaney at (é’ “1 burstfsensf onfdbtts blood

perBHBOSUI %, BUTSEoQHLA! LN VATl e fOMDR; TBec, Lo 100 in .
nmsec ba

sed upon projections of et hematic E(IREGREL
temprétieré nspantol hgénticam Wi2gh tshoged tdat waphi nle subject

R D T T N
laser Doppler probe was affixed with double-sided tape to a
medial forearm site approximately 5cm distal to the antecubital
space. A temperature sensing thermistor for surface temperature
measurements was placed approximately lcm distal to the outer
edge of the probes and secured with tape. A towel was draped
over each forearm to diminish the direct effects of any
circulating air currents. With the subject resting comfortably,
the skin temperature of each arm was monitored. During this
monitoring interval the excitation coil for producing the PEMF
waveform according to the instant invention was positioned

directly above the Laser Doppler probe of the right forearm at a
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wherein burst wwdth 801 in nsec is plotted on the
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Figure 9 summarizes the time course of the perfusion change
found during treatment for the nine subjects studied with time
being plotted on the x-axis 901 and perfusion on the y-axis 902.
Analysis shows significant treatment-time interaction (p = 0.03)
with a significantly (p<.01) elevated blood perfusion in the
treated arm after 40 minutes of PEMF treatment. The absolute
values of baseline perfusion (mv) did not differ between control
and treated arms. Analysis of covariance with the baseline

perfusion in absolute units (mv) as the covariate also shows an

overall difference between treated and control arms (p<.01).
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whi ch the PEMF waveform was applied. Skin tenperature
was recorded at five mnute intervals during the
We@aa060e6p8 ot ocol . Bl ood perfusion signals as detEUSINES042

ith the Laser Doppler Flowreter ("LDF") were ,
Coht TouEr S oy B GHoHCEhat Y PECH e T study s that

PEMBi nubéaneous) v vacqui ked1byda conptier foldaow ngsanabed, is
to.djgital, conversjon. The LDF %%%gals were time _
assa%?s%%d Yyt he  corfftitieraatr | HPREER dOR i §houd i eresting
forBhAdt 8 ki At &lilovakciBas UpereNEid®. Pradyce @mshfdt fon, which

averaged perfusion value for each interval. At the end
aveppdthe %?%%%dgﬁ%ftlﬁ? réPHPPV%dnp@h%?icr?$¥ﬂ29'sEF@H§Fﬁatment
levals) hecskicB sift@rWapoieasyr et Wids aod emMiAdm efhereas no

| oop which was coupled to a specially designed and
SUCR 4| FIFERER T HBE erliSn S EYAIEM L TFoF NBatPTdubiLakerehe non-treated
armbasehiBe panbusi onnkor ithechteat ed1arm 3d the 4QBLEBL cal,

armwas determned as the average during the 20 mnute
chegigel i neorhtekn afosmBiiseq@dnt Jsaetdsi aacpabubs, the intended
tiskQLl oy the start of PEMF treatnent, was expressed

as_a percentage of this baseline. Conparison between
t hBa T ¥t &/F HiidPecorbefling s ierte agonerasikhgs arrad ywsimethod
foroénmgémbcepwgﬁ@c%&%i&afa%@ge& gentLoh)as Hig
roupi ng variables and wth tinme as a repeated neasure
modlf Fegjken andhvarizésonhecan me doges dyober henperkfilgieon in
c ge, fof [ .qr. .t he,.nipe ' S
thes?ﬁﬂiﬁ% %% h S#%éﬂ%e%ﬁgéirg%%ééggﬁ'tﬁé §ga§$§95%%&353 be
undpeg teed dhah ate@opsarey 199 nadendlnyshe showscular
lgni f.i e 10 me. | nt j (p.= 0..03) with
e el bty e g o e e o g
scopheand esttigdi tarafi &hteinddnimiarutzes deff IRENFbY r €la¢ nptended
cla%ﬁ? absol ute val ues of baseline perfusion (mv) did not
ITter between control and treated arns. Analysis of
covariance with the baseline perfusion in absolute
units (nv) as the covariate al so shows an overal
di fference between treated and control arns (p<.0l1l).R
mai n finding of the present investigational study is
that PEMF treatnent, when applied in the manner
described, is associated with a significant
augnentation in their resting

29



forearm skin m crovascul ar perfusion. This

augnent ati on, which averages about 30% as conpared
W(WZ(IOh/O?@S&i ng pre-treatnment |evels, occurs aftBCT/EBH06/008042
Wh gfo tes <:;)f treat ment whereas no such augnentation

& lsév WG 1% he contralateral non-treated arm This

aI | ows the increased fl ow of pharnmacol ogi cal,
1) chémeddiod tfopi eahancosyrattiagmaandogeret icffagents to the

' sgye target. Having described enbodi nents
Com?giggﬁ(?}pﬁéargi%%s g%d a method for enhancing

pharpiiciogitcdleastl epesreattive raeed that target

fi S, .and variations can be nade by persons

patHﬁQ# 4 ét e art in light of the above teachings. It

| sccbﬂnferginarre; tex Reashdenstwodkiidrat halvangest nbyadte dmede
wavkBok <Partl cul ar enbodi nents of the invention

ars IFOPS oavf\?n CH are within the scope and spirit of the

[ nSehémtomgasa deflueedf byaidetappedednel ahtdfodhataraseter

cl ai, med od for enhanci ng, phar nacol ogi cal
of §riUCTS 1SR hy T RECSE b TR TAG SEndoate It e
sigheacts weoiageMattio anﬂaﬁgmw@rﬂ%ﬂmﬁﬁsﬁ:buﬁbﬂﬁ@irat:l_o, in a

Configurin t | east one wavefor avi ng at | east one
tarﬁﬁge?%?%maﬁgr%wg}mes%? e‘@?}r% Y Irl?é‘c*é%v%a‘?%e%t( RagaHeen
appmmedwaveform paraneter of said at | east one waveform

to maX|mze at least one of a signal to noise ratio

ands Hpovier ﬁ%&&ﬁ#&%.%@%ﬂb thaf RaFipyEts pRihay
leastr@@é We 4 Gighathtsahdi s@acdl e ageRt Phasr b&Rfhal to noise

|ied; Using said at |east one waveformthat

ratﬁﬂx’r’?ﬂ aze"sars&!ﬁtd PR{thPaRsELBHE- Wiea TS gREPTEBe Mt se rati o
eleaﬂﬂo@am@c sglg,agll ten@oi se ratio in a target pathway

structure, dgener ate an el ect roma%netl c signal; and
m%ﬂl@%«ﬂgn%aﬁa& cECEbARRIRITIC siigal to sald tawdpdt pathway
stratétt; hiA?ytSd e ot 92 MROU Al8: SRt Setubatfvay
structure.

2) The method of claim 1, wherein said step of applying at
least one reactive agent includes at least one of ingestion,
intravenous injection, intramuscular injection, and topical

application.

3) The method of claim 1, wherein said reactive agents
includes at least one of a pharmacological agent, a chemical

agent, a topical agent, a cosmetic agent, and a genetic agent.

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

waveform parameter includes at least one of a frequency
component parameter that configures said at least one waveform
to repeat between about 0.01 Hz and about 100 MHz, a burst
amplitude envelope parameter that follows a mathematically

defined amplitude function, a burst width parameter that varies
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2 ) The nmethod of claim1 , wherein said step of
applying at | east one reactive agent includes at | east
\N@mmmmﬂmmngestion i ntravenous injection, intrHﬂﬂﬁSﬂMﬂmmmn

ction,,and to Ilcatl
SPLREL S0 AN ARG ORa € i Tt TP L BRE N Ve
funlceasn onep@edk a.rphakcdnedkogt tal f:aggmtparamebem ﬁafylng
and

ent ato a t a CO t agent
oetfERH! andut OP i e da andd VTRV G o B9 e Y R ager pathway
straatdratad:@c&tﬁdllrfg‘lEto\lvavﬁéﬁh@m@iaic&fmtyefdelfﬁﬁﬁddﬁﬁn@%lér@asénd a
ne f afre enc (0] onent . aneter that confl gures
Peagaﬁlag%? o da e&&éfv ﬁ%ggsm%&immﬁéﬁegﬁr&mt etween
aboQt01 |z sl aaimuﬂ 0100r Mrk,saadblﬂéibe@n}]@étﬁw ekape
accg raneter that follows_a mathematically defined

ROERY Ut 3 RRERSGREIG2HLY sTeitch PRckAePer t hat
vari esat each repetition accordlng to a mathenmatically
defjned wi dth function, peak induced electric field

) paFafeteth %@u%ﬁrﬁiaﬂgtﬁee%h%&ﬁﬁﬁ spifvAehiaad %ﬁﬁ&&tqiﬁ)

funet/islm ifc Baddk tar gehspabhveyr st ryGtidueeaeGOoEgh Hg: 4:0
mat hemati cal |y defined function, and ‘a peak |nduced

logagghapic BIRatiae A ERACBhE A% ofar pRAgabetvRaENtial

funaboyt . 1 nT and about 0.1 T in said target pathway
structure according to a mathematically defi ned
function. 5 ) The method of claim4 , wherein said

6) defh@e&b@ﬂgﬁ'5ﬂ“@ialﬂn§t'&ﬂbfégﬂlgg%ﬁ by @@S%afHW%§ﬁ a

| /frequency function, logarithmc functio
streRbBEe cit SR/t éﬁaSbnO@qmﬁmanalceﬂ&ﬁet:in@hec@le)s,ﬂ@lls,

tlsggggodo ol allrgnjs , a}’}'ﬁeif &&S[al d target

pat hwaystructure i ncludes”at |east one of stemcells,
nol ecul es, cells, tissues, organs, ions, and Ilgands

7y 7 JrnEn eft‘EﬁEgogfoél&u@'lm ]furtBH;(%t Q?:E ﬁﬂ{g} 0 kRS
step o ing Tons arnd |igands T atory
of hbhetwd esond amthdngends f ect ramred rof msaeduleactto vamhance

o808 Snedl Joe N2 APLACH, Ol ClAlIPST . where n sald

br ndi ng ot 1ons an I gand es nodul ati ng
Calciumto Calnodulin binding. 9 ) The nethod of claim

7 Thgwﬁgéﬂéh}%¥ %lgkﬂd%Pgwﬁgréfgn%aa%dblndlng 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.

11) The method of claim 7, wherein said binding of ions and
ligands includes modulating growth factors and cytokines

relevant to tissue growth, repair, and maintenance.
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i gands i ncludes nodul ati ng growth factor production
in target pathway structures. 10) The nethod of claim
wQ@2006/0d@pei N sai d bi nding of ions and |igands PCUSHES 008042
nodul ati ng cytoki ne production in target pathway
structures. 11) The nmethod of claim7 , wherein said
12) bi Mtiengneafhddons andinh i Qandedeiel sded bvoadl & i1 ighewahd
13 factors and c tﬁkines rel evant to.tissue gromﬁh, X )
TIIBRi TIPS bR AN AL OPRESRe P hBBC of SR AR iR T 22t ion
for Wi idi repisd ikl Rdasgi v dssardrecgandscsNAEWARSd target
nodul ati ng angi ogenesi s and neovascul ari zation for
PALRHANTI T SEed reacti ve agents effectiveness at said
target pathway structure. 13) The nethod of claim1l

further conprising the step of applying of standard
13) pﬂ%ﬁsi%h%&faﬁra%%d]ad it o FOBRRARERY 1T et Efess

app DfiSRidF rfaclave pEgMSal kherbpe ABLHAOO Ofs i@ Mnhdnced
wher ei n standard physi cal therapynodalities includes

effegtiegsord SpiAeatacitolad 29885t essi on, nassage and
exercise. 15) The nethod of claim1l1l , further
conprising the step of augmenting extracell ul ar

14) {Thadpsio ot 6hdiantB 1 ijeiednt §tregarat prys insledliesspy

modd Ot SIdANGR1eHECLE VEARSS Hfe $41 cheACLLYE, AUSH S 551 16)
The method of claim1 , further conprising the step of

mas gRFretd mEScaisSmenbr ane transport of ions and |igands
to regulatory nol ecul es to enhance effectiveness of

said reactive agents . 17) The method of claim1 ,
13) whgreinethes ofeplain chupiuntgesaicdmpreeir@ndynettiep of
cugl A 1AE:U0es1 48L LS LRURI 1055 18)q T, SRR of

claim™@ , further conprising the step of applying of
regel i drohedivdal thesulpinae fedifesthansess ef f emtiidvemessive
ageéﬁf§aid reactive agents. 19) The nethod of claim 18

erein standard mnedi cal therapies includes at | east
one of tissue transplants and organ

16) The method of claim 1, further comprising the step of
augmenting transmembrane transport of ions and ligands to
regulatory molecules toc enhance effectiveness of said reactive

agents.

17) The method of claim 1, wherein the step of coupling said

electromagnetic signal includes adjunctive coupling.

18) The method of claim 1, further comprising the step of
applying of standard medical therapies for enhanced

effectiveness of said reactive agents.

19) The method of claim 18, wherein standard medical therapies
includes at least one of tissue transplants and organ

transplants.
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transplants .20) _An el ectromagnetic treatnment
appar atus for enhanci ng pharnacol ogi cal effectiveness
W@ vpdedg: A wavef or m producti on neans that PCDUSINEE008042

at | east one waveform having at_ | t e -
.20) BB SHEERF ORI E gFe%"eIP%t SHRa S 5 8%%%0@%%%“
phallng@%tlloga@aggfeﬁf@&@n@nets@ romhseisahd 0 zﬁnd a Power
signal to noise ratioin at t_pat hway str r
e AR Gl St
wavdiHht @ a6engest e.lﬂeafsﬁz Saied e EbenNppratkictd aapabansof dpeing
generating an, el ectromagneti c signal from said_at .
selqeist TonBeRAVAFOIHh LFAC tRRPNPLed SN A ] A5¢FToRatS? 2n

one o

a P&l Rl 0tBOLSEsd atdtd ARG a Pawget spgitalat etmocsere

~ratio i'n said target pathway structure, and for

intexamdliingg dahdrer et T REGHeti c 288Fgnal to said target
Pat WAy, 1Shiguakys e WnalRt csaid kalhgelapaidmaproduction
structure i's nodul ated. 21) The el ect ro$%eti C _.

meang etnEenespHarat ¥d FeAEMAIR6 t et &f W 5P edst

Leafhepavef arm par aet Rz iMicldidesiat akeasistonefofaa signal

requency conponent parameter that configures 8%111% gt N
to hebst mmidaanef ar Rerer resEwl 56t ReéAcabdttC 0o f AGY®

pat@@&%tsgéﬁﬁﬂwéé,agﬁgrgéEWbédﬁEin@agﬁﬁaaélééirimﬁﬁﬂéﬂm¢,sagnal
urst anplitude envel ope paranmeter that follows a
to satdermtiaialtaghyel | pletieniieg tHeE oPUnER Ot 2 LI HuPethway

width p gL Lhat varies at each repetition
Str%%g%rr%i%%@oﬁua e i cal | y defined width function,

a peak induced electric field paraneter varying
L vween

b / Iy 1gak wherein
21) 'Bhge pcg%%\%‘ggﬁgf'}/é . ang,akout 109 Y/ emdinisabd, wh

ructure according to a nathenatically
saidedt neebdtunotd onyedndn ppeatetianiddcdufagneti teaitedns OF 2

field paraneter v ' 219 ml; 8 dyabQilst
fregugnqy; %O@a?nfqtapgégﬁ%g?ﬁ%ﬁﬁ uct %g%gcc%r ding to a
waveBbheNed | pepdat detivaed &bt i 1 22) apheabout 100 MHz

A R e P e b i e e e e
parhfastr otieaof £l lokir equenbymd uhes i lon ded ihogariphi ide
rorfURELE O3, Shaglie Lupsiion, and an axmogential ceporicion
accef-dehai 8b 20, mavhesmeitically 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 nuT and about 0.1
T in said target pathway structure according to a mathematically

defined function.

22) The electromagnetic treatment apparatus of claim 21, whereiln
said defined amplitude function includes at least one of a
1/frequency function, a logarithmic function, a chaotic

function, and an exponential function.
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diu Ldiyei. uiiw structure includes at |east one o f
stemcells, nolecules, cells, tissues, organs, ions,
waewshdgands. 24) The el ectronagnetic treat meneCT/US2006/008042
23)2RAQ" g&gét% ST 2Rr MRERE N SAL L L RACKH V€ ,208P8S wherein
i ncludes at |east one of phar macol ogi cal agent,
sa.gheriigal agenay t=gpiicilrggéntludesmd ileaggenne ahdstem
net i : )1 sThe el rogﬁggg;i reat nent ;
Cel%%ﬁabggﬁgggggbléﬁ%%séo,lg g%%fn sai ’cgﬁbSVnéggev%%%nds'
i ncludes at |east one of a reactive coupling device,
an.i nductive coupl.i ' jLi a0l bRY :
24 Qe R ot ES i EPRER " JRR 07 wheretn
saiel ecbrofmgnetercts rieatlnelets appacatusoref ofl ghar@dcological
erein _the coupl.in vi.ce_coupl es sai.d sign t
2ol S Ery e Tty LT et P aoth s P REqrin
gerletidi ageho. Cal nodul in to enhance said reactive agents'
ef fectiveness. 27) The el ectromagneti c treat nent
apparatus of claim 20, wherein the coupling device
25)cauel edesarchsimgptalc ttacaamdnt asged rpatshwey stipiat A0 e bioerein
nodul ate at | east .one of gr h_factor oducti on_and
33160 CORPrIE™Br SUUETT I HErEV ARt L8 brfacE dafgeFoaEei ve
cogddmigs deel Eecta enrist i) cdhpl ehecdavamrgneat icepacitive
treat nent  apparatus _of claiim 27, erein the growth
CouRddigr IENLFUUe At? PR egﬁgagz)f CPYiBT O £§t7GFowt h
factors, platelet derived gromh factors, interleukin
growt h_factors, and bone norphogenetic protein g%owthk1 ,
26)f ddrorrd o B e LT POEGHEL FRPATEAEMENt CapPEr A usVherein
thdfchiAliMg28ev ET &Iup Ithe e8Pk §fadend G ieoupkgstSahthway
signal to said target pathway structure to nodul ate
St G Ge FESTE AL hAGHALCE BAFSADE ofP (G SITRATCE &4 ghance
saiadd e vagend st s efd mddiverasss30) _. The _
el ectromagneti c treat nent apparatus of claim 20,
wherein the coupling device couples said signal to
27881 tAtgeloRaidMay. steHehbhe 4o mdHsale BYUABA 96 OWHkrein
factor production to enhance said reactive agents'
thefdeptlilpendssica1goueselseétr 6AapRbtTC THicatimenpt pathway
st ARRAIAL S Rbasl 4 dnA0.1 her ehn Lhegcoupl iMg1deVibeeduction

coupl es said signal to said target pat hway
and cytokine production, relevant to enhance said reactive

agents’ effectiveness.

28) The electromagnetic treatment apparatus of claim 27, wherein
the growth factor includes at least one of fibroblast growth
factors, platelet derived growth factors, interleukin growth

factors, and bone morphogenetic protein growth factors.

29) The electromagnetic treatment apparatus of claim 20, wherein
the coupling device couples said signal to said target pathway
structure to modulate angiogenesis and neovascularization to

enhance said reactive agents’ effectiveness.
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structure to augnment cell and tissue activity to
enhance said reactive agents' effectiveness. 32) The
web®@eny@omgneti c treat ment apparatus of clai mROI/US2006/008042
rein the couplijng device. couples, said signal to ,
30 RGPS e B FRE TSR R 207 whecein
thepopuphin®nidvd cenhanpiesasalid esdiginave tageat s’ target pathway
effectiveness.. 33),The el ectro netic_treat pent
st T TR e D0En Wl TERE a0 EP DR R BT DR rBnce
saideassctihe enmect efigetetnenesnd t he coupling device
are configured to be lightweight, and portable. 34)
The el ectromagneti c treatnent apparatus of claim 20,
31)\I\I|[lli‘éeélbd’dd?c©m\ﬁ©ﬁéfﬂﬁ Pﬁ_ﬁaBﬁrL&id it @ppERabSs difl&:lc‘a(iﬁkg@@t,i RBerein
nmeans, , and, the cou n evice are incorporated into
theForRbES GIRTLGF GOHRIET eReid imiet &85 OBad, L3t Bl Pakiay
stracpasé tiOnipetevcedl 35 dihesRl eckhoragnedi énhance said
treatment apparatus, of claim 34 wherein the
reaghiVei HING dEFTEELiNEPERRs at | east one of an
anat om cal support, an anatom cal wap, and apparel.
SG%GThe el ectromagnetic treatnent apparatus of claim

32) ghhe wpeERmegrat Sppareatuaid agearatus eaktClgia g0, wherein

theJ86ABNM Sy dASRic0BCAEEESSOLI €S 1 ARd E@ogz@@aetaé%ét Mehway
el ectromagnetic treatnent apparatus of claim 20, .
SLIYABREF -2 H@KEFEROF AT brDeRIEtd (GPrmEangnhgnce said reactive

ageRE00r el .38k sThe el ectromagnetic treat ment
apparatus of claim 20, wherein the waveform production

nmeans delivers at | east one pul sing nagnetic signal

33) deRk ngy &-gaadeher i ned 4B égzaa;.[ €usl GELLBONSL i Grorein

treatment apparatus of claim?2 erein the wavef or m
thepradeteimo Puoskies idel noers, dihd epsneghénpuheimy, and the

couﬁﬁgﬂﬁtcﬁé‘\vi%eq@&le gUEkQQuJ.aecﬁ at%j(y@ tlii tyég?ﬁt-rh d portable.

el ectromagnetic treatnent apparatus o ai'm 20,
further conprising a delivery neans for standard

[ [t | ect - ti .
s4) PRLS S HSBORU DL dune, 1E) 0Bl P ABOAL g
theprgeetain tredapy inpdatins estinclondestheat pegws d,and the

couH?%ﬁ&gﬁaﬁﬁﬂga%éeﬁﬁeggporated into at least one of a

mattress, a mattress pad, a bed, and a positioning device.

35) The electromagnetic treatment apparatus of claim 34 wherein
the positioning device includes at least one of an anatomical

support, an anatomical wrap, and apparel.

36) The electromagnetic treatment apparatus of claim 35,
wherein said apparel includes at least one of garments, fashion

accessories, and footware.

37) The electromagnetic treatment apparatus of claim 20, wherein

the waveform production means is programmable.
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38) The electromagnetic treatment apparatus of claim 20, wherein
the waveform production means delivers at least one pulsing

magnetic signal during a predetermined time.

39) The electromagnetic treatment apparatus of claim 20, wherein
the waveform production means delivers at least one pulsing

magnetic signal during a random time.

40) The electromagnetic treatment apparatus of claim 20, further
comprising a delivery means for standard physical therapy

modalities.
41) The electromagnetic treatment apparatus of claim 40, wherein

said standard physical therapy modalities includes heat, cold,

massage, and exercise.

36



