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PCX PATENT APPLI CATI ON SELF- CONTAI NED ELECTROVAGNETI C
CEREBROFACI AL AREA TREATMENT APPARATUS AND METHOD FOR

WQSNEBBANVE TECHNI CAL FI ELD Thi s invention perP@i/ms2007/001812

generally t o an apparatus and a nmethod for using

el ectromagneti c therapy treatnent for hair maintenance
and restoration and for treatnent o f degenerative
neur ol ogi cal pat hol ogi es and ot her cerebrofacia

condi tions, including sleep disorders, b y nodul ation
of the interaction o f hair, cerebral, neurol ogical,
and other tissues with their in situ electromagnetic
environment. This invention also relates to a nethod

of nodification o f cellular and tissuepgfOpitenT APPLICATION
repair, naintenance and general behavior by

%EB#' I e BCAAGEARELEL 1 O@ﬂﬁﬁds&c&ﬂ%m TR ON dfmmw

o0 nol ecu S, tissues and organs on humans an

ani mal s. I\/br @Pﬁﬁ?‘&%l"é‘ﬂ YETHEDS FPﬁv‘é?ﬁqGoﬁ%l ates to

the application of surgically non-invasive coupling o

f highly specific gtagircagesisly C signal patterns t o

hair and other cer€brofactal tirssue. In particular, an
enbodiftént THERST BT ngE Lo he IGREERY | FRerifi oipparatus and a

pethed nFotro using alsetforpgnetimedhappay atusathett for hair

&k bSeddntB Wﬁﬁy|f%kﬂy@gﬂ§$ﬁ(:éﬁhelfg% (tFeathment) of degenerative
configured. usi 1%_lé.[pec iC t hemati cal m)els

BRI Al r B CRETS t | ¥&Te hcﬁﬁﬁbﬁ%ﬁiﬁﬁ?l gonditions,

ahtbeddingg stli@epu rﬂltsraaﬁelsﬂt.emywo@tﬂmmhnf adt ohe ainteraction of

ﬁhb@f ééﬂé?%&ﬁerﬁéwreﬁﬁéhifiucEn@-é%ﬁé%n&hgfﬁggngkgﬂﬁﬁélr in situ
r _example cal cium binding . to ca ul i

ﬁ\%‘l"cﬁo ngnﬁ%ﬁﬁ wel' T+ esntmaB%l ghTtelz'l eé’pg)p‘fmcgtll on r%?%]es to a

weaRohoAr TEHEF heAtierec Oﬁﬁjg]ﬂ‘éﬁlrc gride| BsSqUCENRTOptEan repair,

feshit dnanBe physid| @ghesdl y temaniagf Wy | Bpylwatabd &  encoded

gh&&é&éﬂagﬁétIéxnf;fbrmation ‘to molecules, cells, tissues and

organs on humans and animals. More particularly this invention

relates to the application of surgically non-invasive coupling of
highly specific electromagnetic signal patterns to hair and other
cerebrofacial tissue. In particular, an embodiment according to
the present invention pertains to using a self-contained apparatus
that emits time varying magnetic fields (™PMF”) configured using
specific mathematical models to enhance hair and other tissue
growth and repair by affecting the initial steps to growth factors
and other cytokine release, such as ion/ligand binding for example

calcium binding to calmodoulin.

BACKGROUND ART

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

EMF has been used in applications of bone repair and bone

healing. Waveforms comprising low frequency components and low
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EMF has been used in applications of bone repair and
bone heal i ng. Waveforns conprising | ow frequency

w@orposmat s and | owpower are currently used i NnPCT/US2007/001812

orthopedic clinics. Origins of using bone repair
signal s began by considering that an electrica

pat hway may constitute a neans through whi ch bone can
adaptively respond to EMF signals. A linear

physi cochem cal approach enpl oyi ng an el ectrochem ca
nodel of a cell nenbrane predicted a range of EM
waveform patterns for which bioeffects m ght be
expected. Since a cell nenbrane was a |ikely EMF

L@&}&etaré 1 RECAPR, NGLRSSIY %&Qoﬁé&{é &1hangs. oesngms of using
wavef orm paranmeters for which an i nduced el ectri

PPEFd XeBALE COPRES el EEEPoCREN - CAPT P S5t hh ol Pl afLectsioal
pat e, maguclonak! uglet @geredopehtiemtotkivrgtche ponExtansidaptively

QEsﬁE&‘zcﬁ lt'oneﬁlﬁl? Mdgha8d SO | QVOEY%Q—O%E}EJZ_CJ&{eﬁchal approach
anal ysi pul sed radjo fre u nc§ ﬁe g dicted a
GQPf%éﬁfng8n1 R G A 1 7 s*sfhe ﬁ@% for

derpe t iof's (RMEn eedvafgrins Heﬁé;annéf nfphe Whirhr b&PPfﬁffCtS might be

@k@&@&r&y sificdul 20d1sHERaSsEr v 4 he diathesr MargbgNalt became
was ori nall¥ rC{eported as_an eIe trorraaqrneuccrfl md

E3pabiE of @l T i hg A onSt hér ol 0gi car e
iinduerd t cdacheint Steidhf @@p#@nsc.ouppzﬁ tﬂ%ﬁ@ﬂ@#ﬂécallv at the
applirat | angahayeshaenas epord-gd-fogerdRayCking 0fs.  Extension

%Qs%htg E}_Liggy: Cino%gq Q%So l?iggi‘a%d \f.%rgmzy ﬁ@ge %ﬁa&@sﬁg

which an

soft 11 ssues, wound heal'i ng urn treatnent ner ve
regenzgrlghsg : ﬁé LLOR-9f (EME~ 051<ISJ1ael rd%%%é’&'ﬂ% fa 27.12
traumati c e as ecoms i her easin used in recent

Yar SOt RESHF 1 811% "HAFe AST P PREPn LA IRIPRATRS 1o Known in
chenbesdr séndicgs dduggesty.t hat rederd segcdseomeasutiadl giathermy

iseduged. 44 %aﬂml ! %@gw&ga@t gs éiécrmlcmgné%rﬂc%éﬁ capable
caonsi.gerati ons of E Sl.ne g% 651 ot taken in t tment of
REcSURTHE ecRe B?‘B‘FgTﬁlé 1% S cht Fictlt e ’éesa

dpfeseibrisoc tAN hepertitds ofpdldohbiwd chdves bdem regspemted for
¥ealstidd id¥ GHstUSLaBfatRON=h Y BV ORREL e IHin0 and edema in

soft tissues, wound healing, burn treatment and nerve
regeneration. Application of EMF for the resolution of 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.

Prior art considerations of EMF dosimetry have not taken into
account dielectric properties of tissue structure as opposed to

the properties of isolated cells.

In recent years, clinical use of non-invasive PRF at radio
frequencies comprised 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 wvarious burst repetition rates. By use of a
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frequenci es conprised using pul sed bursts of a 27.12
IMHz si nusoi dal wave, wherein each pul se burst
wa@oeopngses a Wi dth of sixty-five m croseconds, POBVE2097/001812
approxi mately 1,700 sinusoidal cycles per burst, and
vari ous burst repetition rates. By use of
asuDstantxaiiy single voltage anplitude envel ope with
each PRF burst, one was limting frequency conponents
that could couple to relevant dielectric pathways in
cells and tissue. Tinme-varying el ectromagnetic fields,
conprising rectangul ar waveforns such as pul sing
smsemtntl aaggpeggmg;ﬂeel ds;taagafl_ aimgmsa\ix&i@! éﬂ&\éf ebpe ﬁ&vi&uplfleach PRF
u [ reque i.elds rangin m seve
P PST, T6 4R aBolt 150t b eh AbouC A ML PahiRs ayaid couple to
relgveEntarigleerelc daghvakeninseal las aad hdpswmet i ve
t her apyel 06 r i VI bEot Rimadgueeubossehatal doRpYE s ey @Rdctangular
conditions. Beginning in the 1960's, devel oPmant of | ]
hd St F R tit | R Hnd Ipr o aBE PR tETi Eé8lRys and sinusoidal
watdfinmat egdudly @lsi npehdedr alakdéns Bsspoimivedfweids ranging from
s QNN Q0- 20 ode Ay edpll o oD TLACLUBES . JRAMY, WOhlige, are
showed that an el ectrical pathway can be a neans
ksl ywhere ta6hal aghpri veied raspapdsdgsnaetantbarapy for a
vafiRitly. oEampycmit{egmeutElECiﬁﬁls/iw_aulaegphaptm}tsed and
sem_nvasjive. tro delivering direct_current _
(- DY ATRYE A AL Oy N ST el e R ISHT egnesapentic
angbr @ropbydgueht | Weddeebopeas usitigudkbeetr iyl crddical problems
aéﬂ&ﬂﬂd&@ﬁagmﬁﬁ|ﬁoﬁiéﬂﬂgﬁ éﬁﬁ?%@lgygﬁjﬁﬁﬂéﬁ5ﬂ@ﬂéefractureﬁ. Early
Wl glgalé%/ gheat e% t r ovi dg a nbn-i nvasi ve no-t ouch
Heang 9Yed ndhRt nglar® SISt FRL aDARBRRENI B BRv e JiATSy through
whii abel |Bdriess uldpgniglelyCl kepbspahdapptocaieonsndfall hemagout. Early
tHECYA 98! &R iR eQr tme%ﬁﬁaﬁ@e\éﬁ Led %%mngJéQé/seﬂre electrodes
applications by regulatory bodi es worl dw de for
deligerieat déFeF%/aEPH?%%t stUd"ds bfork ufiasigirgan@itpesion-invasive
tddmrilohees asemel [sudSegpbiel § UsicdizloBe@semddng S@YBkRkical and
o B ARGAEE. ORI Srhl LONRI LA BIED BLLUMSL creace
te provide a non-invasive “no-touch” means of inducing an

electrical/mechanical waveform at a cell/tissue level. Clinical
applications of these technologies in orthopaedics have led to
approved applications by regulatory bodies worldwide for treatment
of fractures such as non-unions and fresh fractures, as well as
spine fusion. Presently several EMF devices constitute the
standard armamentarium of orthopaedic <¢linical practice for
treatment of difficult to heal fractures. The success rate for
these devices has been very high. The database for this indication
is large enough to enable its recommended use as a safe, non-
surgical, non-invasive alternative to a first ©bone graft.
Additional clinical indications for these technologies have been
reported in double blind studies for treatment of avascular

necrosis, tendinitis, osteocarthritis, wound repair, blood
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treatnment of difficult to heal fractures . The success

rate for these devices has been very high. The
walatoalosmse2 for this indication is | arge enough POT/@8zN07/601812

its recoormended use as a safe, non surgical,

non-invasive alternative to a first bone graft.

Addi tional clinical indications for these technol ogi es

have been reported in double blind studies for

treatment of avascul ar necrosis, tendinitis,

osteoarthritis, wound repair, bloodcirculation and

pain fromarthritis as well as other nuscul oskel et al
cidtjuubkesn Celddul apash udigsnhaveraddriassedasf f eehs of a5 other
mustio gm;é{a uenc electronagnetlc fields on both

S GNEP et aRE 0 S ®Bat hways and growth factor

syntChégidar | stwHresbdaykowddt dateEME ftotsubdt @sak low frequency

l%%?:ﬁ:%h!a@ﬁ‘e@{c gEout &5 f apt @'o%hafgl%fnaq shllsquction athways and
trigger-like duration. lon/ligand binding processes at

I If?f"'etrﬂ)‘r afiErEhRes fener &l I";F‘”coﬁ%l B aphehi 1] stimulates
sdawéthangef pabhmayfs&t¢m§LHﬁterThﬁ lddti, calrihgbeVanes duration.

/ltl.ggﬁ&n%tn%ltﬁ Igroagg)s %ls()fatbo%e rg'PPI \rNt ﬁjofac oare generally

ation such ‘as” nodulat1on, of gro r
?ﬂﬁ%ﬂﬁé?ﬁoﬁna§nﬁéﬁﬁloﬁMﬁoﬁﬁﬁUEhDPééDW@y Feguttaticon Yfe clinical

rdiR@ntepaide  GeldddrdhtlevelorSt ugh g ikaves shoyws,ef f%bﬁlr is
Lumion trans cell prollferatlon Insulin

on cal
S A S S £ e e LT
papresSsinommph ostlegblast segbflhbtés of |msd | pef@iomt h  Cellular

1RRaAt Osftddl(e I @Eﬂ - )s% Ié%%ecltsh%\ﬁe @AlScQ,uQ\eeﬂ)n trar%sport cell

dem)nstrated in rat fracture callus. stinulation
PRIHAASFBF hPPy GROWHIT RGP ecaor” TEECE 13 nesslaeger and IGF-
I]RN!‘éd PRRNAExpye & i REMT | st dpoBetENdUGkiFes: $08e!l Thdlild@n Growth

FarCQ: %S hEEE th S%H?Tdﬁﬁlﬂ\ haveE%Fsso demngér{oahts%rated in rat

upregulatlon of T
tresitusBl &8tlPfke cséllmuﬂﬁh@fdegfgha@e@fmm gm@rt@l rfactor beta

‘{T@LQ”Y\EEn%s's:@H&S@S%%A' n(F‘)‘-ll;x%A” l Wlt?lC)lEL agd bone. induction

ost eocal ci n synt hesi s. i mul at e n |ncrease in
moret. Kt | A BGtth PiHePerBpiievand Saddphi davel | slda opgmonstrated

udHeBA20OPn of TGF-B mRNA by PEMF in human osteoblast-like cell

line designated MG-63, wherein there were increases in TGF-B1,
collagen, and osteocalcin synthesis. PEMF stimulated an increase
in TGF-Bf1 in both hypertrophic and atrophic cells from human non-
union tissue. Further studies demonstrated an increase in both
TGF-B1 mRNA and protein in osteoblast cultures resulting from a
direct effect of EMF on a calcium/calmodulin-dependent pathway.
Cartilage cell studies have shown similar increases in TGF-pf1 mRNA
and protein synthesis from EMF, demonstrating a therapeutic
application to joint répair. Various studies conclude that
upregulation of growth factor production may be a common
denominator in the tissue level mechanisms underlying
electromagnetic stimulation. When using specific inhibitors, EMF

can act through a calmecdulin-dependent pathway. It has been
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union tissue. Further studies denonstrated an increase

in both TGF- bl nRNA and protein in osteobl ast
waeuorosss2resulting froma direct effect of EMCDOSH07/001812

cal ci um cal nodul i n- dependent pathway. Cartil age cel

studi es have shown simlar increases in TG~ bl nRNA

and protein synthesis from EM-, denobnstrating a

therapeutic application to joint repair. Various

studi es conclude that upregul ation of growth factor

production may be a common denom nator in the tissue

| evel nechani snms underlying el ectromagnetic

p§é¢msat3» erowv@@ ﬂ&%ﬂ‘%p‘éﬁ@@h&l semP i A tmsmgwglganas well as

act ough a ¢ de end p
WG nBrELH O ERT T Eor LAt it PEPELTHT COPRME B> cam i a
cslgpifades, easymeIPrQQamﬁnﬂonstaﬁdctxmmﬁﬂﬁy,c f ivgrggplation of mRNA
sdPdubgbe Cagst DhAgl Nyt o, Cabkip a;gel bsfcesm@g@yr@ultures and
preparation. Additionally, upregulation of mRNA for
uBNRLIZd oBVPE HCENBPEMRE aneseadblastiktage ures) apRME have been
sk a9l akion of TG bl in bone and cartilage with
PEM- have been denonstrated - F ver, prior art in
t hi SSTEPI- dBESCTot T e orit i ure f\?v&igf g??ﬁs M ePfggnrgnwavetorns
bagwdlug@ﬂdamlndmrmpgmﬁmsﬂumhmgntpamhwaytlénlp&tmwdy Prior art
sig pr rt ve
A e R s e b e P nonll Ty epely
u%m%%fé@r&ﬂmi cleigts, arn@am:%e urFRelc eBERY | )Fol ohgving tissues and
céiﬁ@,t @@&uiﬂdmunxaé&s:s&&my hengenaieatednby tampor all &cannot be
Vi ce. Prlor art ?8 goent in thls fleld I.S bu
00

k
?rae5|gﬁé§ ST T8 FYige, and ndt s SFHESR gl%%dthls field

ighewledvor GOtadﬂW@(IfﬁrS ofigdoemn tmypalaaﬂueoan@blaf Tenifedned.

that smieretbectivaly Jmdukates i egherbeal PLPGESRRBod that
that reg ul ate  hair and other cerebrofacial tissue

m@?%v&#%&"?%}:’)d}‘? WIS BASCRPRHI e MTOCPAESS iR regulate
haiue crpDahes aefnmﬁaﬂacAed tissus tgnpwandahd ghdpated,glshortens

t?@ﬂrﬂe?xact ‘E'&ﬁe&h“azﬁc?' EE%ILRS? 3&& ra%%ﬁ %8 er&%r%%bkﬁd light

nd 1T desired sposa need exi sts
wg;ggﬁ”ﬁggépggtgﬁ@ thus allowing the apparatus to be portable and

if desired disposable. A further need exists for an apparatus and
method that more effectively modulates biochemical processes that
regulate hair and other cerebrofacial tissue growth and repair,
shortens treatment times, and incorporates miniaturized circuitry
and light welght applicators that can be constructed to be
implantable.

SUMMARY OF THE INVENTION

An apparatus and a method for electromagnetic treatment of
hair and other cerebrofacial molecules, cells, organs, tissue,
ions, and ligands by altering their interaction with their

electromagnetic environment.

According to an embodiment of the present invention, by

treating a selectable body region with a flux path comprising a
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nmet hod that nore effectively nodul ates bi ochem ca
processes that regulate hair and other cerebrofacia
WO 2@s0873g2 owt h and repair, shortens treatnent PCTVES2007/001812
and incorporates mniaturized circuitry and |ight
wei ght applicators that can be constructed to be
i npl ant abl e. SUMVARY OF THE | NVENTI ON An appar at us and
a method for electromagnetic treatnent of hair and
ot her cerebrofacial nolecules, cells, organs, tissue,
ions, and ligands by altering their interaction with
their el ectromagnetic environnent. According to an
suetdodidreric aivrt pespeesentrihdve nhi GiguWwildw@atdiagGaateristic ox

atSfL§§EaQ&ﬁanﬂ%lrgghggs$£$ﬁd9 IAE%{%%%%V?%?%%i%%leope having

asuccessi on or 1 pulses nav . i
begvrghcee?yst F c2ICaRPUFedSPO - 8BBUPHSES REEr P3EEENndS Y (Which a

vo&tsnysl S@[n;bLliﬁldeerléﬁ’e}é].%eh&i’ﬁ ngamet PEEE aBQH&t 11§ndief1ned by a

t 100, 000 pul ses bur st , volta
ra% Liif udE B op@aﬁ?rg §%d ptfse gﬁlmgt lé’S&SP %"bsy ginimum
ammhm@nhiytharypﬁg:parawﬁtesmahlmhldmamnsthﬁtame@usmt amplitude

thdtdb MUB ARl i Eyde, t hejeeolnkS NOL—SIBR)s laﬁatkhawéw pulse burst
maxi mum anpl i tude thereof by a factor of

one
reR St HBUSHITR (E30THE Tl SbUARREY dpdtl (ToorPRaste 10a00 Hz.
mawﬁwmaﬁﬂdmmaab@utlﬂaEMQtpﬁfﬂﬁﬁﬁérlQﬁ&O&le bA employed to define

anr@hpﬁ ALICakLY, 48] 1 51aRl.8 PBLATBLET an al so be

to de e an anpl tude envel ope of said pul se

bur J%g s1%regsk % %n%% o&egé qg@%%xn%np%rgngéltted to
tra n1tte fo relevaﬁt cel | Fg S, Hai Ad
repeTRIIt cerebriefachathvdssuehriast en@ht PGher cerebrofacml tissue

reSEY2H iRGE QWS hiv et RMRG1 vARERI LW, t 0 an enbodi ment  of
the present invention, by applying a random or other

hi gl sneek Pal tcsie%l txms&azﬁl\é}pﬁ o0 @hdULSRsBHEStinvention, by
envel ope of nono- pal ar rectangular or

apgjr%’t&%l?jaFa'b‘{ﬂnkes°WW| LelEPPEtYi ePERIOPe, to 2

pubgd weeurd)~8envelope o©of mono- or bi-polar rectangular or
sinusoidal pulses which induce peak electric fields between 107°
and 10 volts per centimeter (V/cm), a more efficient and greater
effect can be achieved on biological healing processes applicable
to both soft and hard tissues in humans, animals and plants. A
pulse burst envelope of higher spectral density can advantageously
and efficiently couple to physiclogically relevant dielectric
pathways, such as, cellular membrane receptors, ion binding to
cellular enzymes, and general transmembrane potential changes
thereby growing, restoring and maintaining hair and other
cerebreofacial tissue.

By advantageously applying a high spectral density voltage
envelope as a modulating or pulse-burst defining parameter, power
requirements for such modulated pulse bursts can be significantly
lower than that of an unmodulated pulse. This is due to more
efficient matching of the frequency components to the relevant

cellular/molecular process. Accordingly, the dual advantages of
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and 10 volts per centinmeter (V/crn) , a nore efficient

and greater effect can be achi eved on bi ol ogica
wheal7iosty2pr ocesses applicable to both soft andp¢EU82007/001812

ti ssues in humans, animals and plants. R pul se burst

envel ope of higher spectral density can advantageously

and efficiently couple to physiologically rel evant

di el ectric pathways, such as, cellular nmenbrane

receptors, ion binding to cellular enzynmes, and

general transnmenbrane potential changes thereby

gromﬁng restoring and mai ntai ning hair and ot her

xﬁ:tgopf @fé@émltt'tsi%ﬁe d@lﬂ%@\f@m@cgeggﬁéyaﬁppb)féﬂgc@rlc pathways
ctral density voltagé envel ope as a nodul ati ng

a%ﬁ ?ﬁﬂ IBEFSPI RITSH FGIPAFSRRRET 2 550REP I FBYI r enent s
f or msuebenetitddt eflbpdlmsentbuastscreary beositgr f pecaggrdty invention

ot VL] Nan LAl of ol WAl od. 0yl %epowgksshﬁfr;ius?proach to
e ef FTe1 ent Tt chi I ng the frequency conponents
C@@f%9ﬂ¥3'ebévaﬁfe@%ﬂW%ﬂ aﬁﬁﬁﬁPé%%leﬁnq3r66€§§P°rates miniaturized

cfesordiynglya t hegeluali pdvamrt ages) of elascedrnis advantageously

ansm tting dosjnetr to relev nt d| ectric th .
a%‘a"%f d%%‘r’g% |ﬁ@a‘bo\7\%3r Y& re 5 5g\lre i e?pcgld \g@ﬁatumzed
cpredermad emhbdnnehtwemgnnchﬁﬂgmnblehecgrﬁsenﬁx> be completely

p pyantd o, Mt i ZRS 1 3-ROWRS 13l 9Bgh st QRS & Ral] Sosable and if
"Power SNR') approach to configure hioeffective

Wt o rins 1Re Fﬂc%?ﬁﬁFﬁﬁégcﬁFﬂl%fd?%?@@tBPFEU|try and
I gm;y&ilgﬂltcaﬁh@xl bl eoesid s. Hpiestadvant ageoiidy al bowsts of

e?ect?:é” e tel?:atc u&é If%%%sa PO 1§ﬁ§'§daF{% I‘ ?igXI bﬁ emaximum signal

m ni aur Ze C|rCU|try, V\B|g
peeet sztlbllbeac@ﬁpldEP%$y°§or€t dtdogngalf tdegrked K6 1Felectively
apPNsdd Uci:toedt§§géd& S@ﬂ%ﬁbﬁ? agit-ddt ufrdt hekcrdesist edat® Rd other

constructed as,i Speci fi cal

CEpRRT PR gn ngﬁ?stgp f@F@Etr%ﬁ%gﬁg ggﬁgve?sﬁﬁﬁ; a unique
amphftlmﬂ’/@@bhlew @ohpevescwaanter ggnalf ptdnm:rna\]\n mhpﬁealn a target
pQ@ﬂng@S%tQtlc@upé ol, gg%ﬁéist APplisdr euselectdsvely 1ecast one of

applied to tar et pafhway structures such as hair and
Séflh%?ldal, rec angular, chaotic and random wave shapes, have

frequency content in a range of about 0.01 Hz to about 100 MHz at
about 1 to about 100,000 bursts per second, and have a burst
repetition rate from about 0.01 to about 1000 bursts/second. Peak
signal amplitude at a target pathway structure such as hair and or
cerebrofacial tissue, lies in a range‘of about 1 pv/cm to about 100
mvV/cm. Each signal burst envelope may be a random function
providing a means to accommodate different electromagnetic
characteristics of healing tissue. A preferred embodiment
according to the present invention comprises about 0.1 to about
100 millisecond pulse burst comprising about 1 to about 200
microsecond symmetrical or asymmetrical pulses repeating at about
0.1 to about 100 kilohertz within 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
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cerebrof acial tissues. Waveforns are selected using a

uni que anplitude/ power conparison with that of thernal
wWmei0gmesi3m a target pathway structure. Signals POIPS108%001812

bursts of at |east one of sinusoidal, rectangular,

chaotic and random wave shapes, have frequency content

in a range of about 0.01 Hz to about 100 MHz at about

1 to about 100,000 bursts per second, and have a burst

repetition rate from about 0.01 to about 1000

bursts/second. Peak signal anplitude at a target

pat hway structure such as hair and or cerebrofacia

alLSSHE, ubd&Spétvded aIR110f0 abawt dndVAssud o1 @ Wz 108 induced

mv/ cm Each_ signal burst env pe be a .
e}eriction T PRV dithg a™Tedns rgbg ESHdar Pgre Q0 mv/em is
gehémaﬂamnagnﬁ&MErcham@dﬁaehstacsooilmmatmngh3|9$ueenw\lnventlon
cg$€££££EQH$n98gﬁge%t C%Bﬁ@h@Qc&ﬁchg RILS@Mut 10 millisecond

ention conprises about 0.1 to about 100 mllisecond
bpmﬂseoﬁur%ﬂegmoﬁrﬁ?fxg?w aﬁéaﬁsal%l aWgygspouch as 27.12 MHz,
rBbELOSRC Y Syduet1i eal aBbuBSyoUEbukS8s Put S€Scond. An induced
eatin about O, 1 Lo b [ er i thi .
Eﬁg %brs? %% :%urst envel%ng?s%ggﬁ%H ?Q H%?&” Db wv/om 45
génecdtiesh @ubulsiapphizedfarms apdonbeepeliveoed r aigsinductive or
-hgLween2kaub1 9nd. and about 1000 Hz. Fixed repetition
rates canal so be used between about 0.1 Hz and about
1000 Hz. An induced electric field fromabout 0.001
nv/ cmto aboupISCOOSHKE DF INYBREBIGN ed. Anot her
enbodi nent according to the present invention
conpri Sess ammbaibiddt01 ofi | kheecppdsént anmboutioh) to provide

m.| |second bur fr enc [ oi ,
m%ﬁc HH 7012 ﬁ%%tgredégg?ﬁﬁgg# ‘%b§t§g§012%%&%@¥g% processes
aputke scep'lelr mepbopte A |a¢due1@ateq>@%¥ rincefifgrgs f poffyeen cells.
about 0.001 nvV/cmto about 100 nv/cmis generated.
Result i by aaveior neo et bef dadld varegnyi dnvedtéep veooprovide an

eﬁ@@é‘%r&d%{-ﬁet&wm h0Gnod SEOSURE: Chnd WVENTIEON hiids ahd other

ect the present invention to prOV|de
cerebrofac1al tissues comprising a @ broad-band, high spectral

density electromagnetic field.

It is a further object ofnthe present invention to provide an
electromagnetic method of treatment of hair and other
cerebrofacial tissues comprising amplitude modulation of a pulse
burst envelope of an electromagnetic signal that will induce
coupling with a maximum number of relevant EMF-sensitive pathways

in cells or tissues.

It is another object of the present invention to provide
enhanced hair and other cerebrofacial tissue growth and repair in
individuals that have experienced hair loss due to medical
conditions such as psoriasis, and hair loss as a result of
medication shock and usage.

It is another object of the present invention to provide an

apparatus and method that may be used in conjunction with
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nodul ati on of el ectromagnetically sensitive regul atory
processes at the cell nenbrane and at junctiona

WO paogio8mers between cells. It is another objecPCDUS100T001812

present invention to provide an el ectromagnetic met hod
of treatnent of hair and other cerebrofacial tissues
conprising a broad-band, high spectral density
el ectromagnetic field. It is a further object of the
present invention to provide an el ectromagnetic net hod
of treatnent of hair and other cerebrofacial tissues
conprising anplitude nodul ati on of a pul se burst
peavel apegofbaan ehect nemagnetagersisgnalankhatinw IdonhGHU€Lon  with

sEQz%PAM% ygabaﬁ Maryém HH"H%Eic,Oil r&lSYAlLe s

EMF-sensi tive pat hwa n cell's or tissues. 1t

anm:h:er bja%%tthgg tcﬂﬁe%rtesef] thg\éce?maisem:ss rRren lﬁ)Ph to provide

enhanced hair an er cerebro ue gro
eaprpGshdials grdngithrdusrsepiaiiadiale tdeperi nceth hand repair in
cbRfsmdtient Qi PR SR caa0Rdut hefS-SULh as-REALIASI S, and

hair loss as a result of nedication shock and usage.

It is QﬂQtJHHfH%QI%QEeQE Ebetﬁéeﬁgggeﬁgvfﬂ$éﬁgléé)to provide a
§%§V|de an apparatus and met hod that nay used 1n

i P8R W CRpRar fecoicsgtéar aﬁ&dneﬁﬁaEbégéﬁf%alanaondltlon
appe GONjsutdbiopami bd séandared ghysicadbiderapy ward whenever and

whedl cal ah' AL B S It hgsgpggher obj ect of the

present 1 nvention to provide enhanced hai r and ot her

cer efyr of ac sye; growth and rep in conjuncti
Wi t (ra]_[bctr o%%e%‘?‘!‘the e eg:at i oyn reathe Gfrét ﬂvﬁ%élgﬁottﬁ’erprovme a
sobf wantafrede ﬁﬁé§enﬂﬁﬁ@@éﬁt#@h t engr owiedebgofacial condition

apgd date@nt ahaed bah ! &St RIr.aReandeser e ACT @l ecrromagnetic
tggpdltLanqggarat s that _.can be portable, fashionable

Ad Rlor i SHeREVer? dn P Whafaver 4R Ofdi SRSl cs @nd raridom time
l@kﬁﬂwaki It is another object of the present invention

to provide a
It is a still further object of the present invention to

provide a self-contained hair restoration and cerebrofacial
condition apparatus for use in any type of headware, for example a

hat, sweatband, and flexible knit cap.

It 4is yet another object of the pPresent invention to

. increase blood flow to damaged cerebrofacial tissue by modulation

of vasodilation and stimulating neovascularization.

It is yet another object of the present invention to prevent
the loss and deterioration of cells and tissues of any type in the

cerebrofacial area.

A further object of the present invention is to augment the

activity of cells and tissues in the cerebrofacial area.

Yet a further object of the present invention is to increase

cell population in the cerebrofacial area.
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sel f-contained hair restorati on and cerebrofaci al

condi ti on apparatus that can be programed to rel ease
web@chssaagneti c therapy treatnent at, at | easPCDOB2007/001812

specific and randomtine intervals. It is a still

further object of the present invention to provide a

sel f-contained hair restoration and cerebrofaci al

condi tion apparatus for use in any type of headware,

for exanple a hat, sweatband, and flexible knit cap.

It is yet another object of the present invention to

i ncrease blood flow to damaged cerebrofacial tissue by

nodulat izen pét vasochtatdroncandcst idrul 8hé Npresent invention to

pDEoY, ar 1t i ther..obj t
pr esrgt?ltcéﬂen\?g%tg irr%ﬁ%tolo%r g\%e}rétg Efﬁ{g I'oss the %ggébmfamal area.

det oratl n eII ti es of an i.n the

Cerg% :#ae’%lagfgaerpf qh Ié E?es?n¥hgyﬁ?§§€ﬁtto increase
newyenthapylias ipn almg-‘r’f'emcetrhératwmlt ywrek.cell s and

tissues in the cerebrofacial area. Yet a further
obj ecttt ofist heetpr esemirthaverthieeti sof othaceasentel invention to

pPopulati @R N dhe.gerghigfaciad argp.d,.giS yﬁéu@on%e in  the

rurrner g ect or the present invention t0 prevent t
CHEtRT 4 0RTBR - neurons in the cerebrofacial area. It
is yet another object of the present invention to
i ncﬁ@hs%?rﬂﬁfr@ﬁoﬁgﬁﬁl%ﬁlﬁﬁF|Q¥lﬂ@§ Pepedrbf evelitigneso increase

alitensrgie! naukunt hesuichjieat iof chda-dupsentci avemd-on to
prevent the deterioration of adrenergic neurons in the

cerefy ofigci @l yteaandtnd:s Mﬁﬁe@@molier D] e6ksehtt Nvention to
|nvent|0n to_increa reng %10 neur on

nt
gopu at TOn PRI HE froelbr%‘?ﬁ L9tegrt8a. FPdisigryefhat modulates
apgiptdraresdlsj eendof neédrea prdsentat hoent flort t capr obiedeopArated at

réARA At 3wl 6eLebs of agd alggqndi bbggésé hafe Jmdyl.at gg safety,

economics, portability, and reduced electromagnetic interference.

It is an object of the present invention to configure a power
spectrum of a waveform by mathematical simulation by using signal
to noise ratio (“SNR”) analysis to configure a waveform optimized
to modulate angiogensis and neovascualarization in a cerebrofacial
area then coupling the configured waveform using a generating
device such as ultra lightweight wire coils that are powered by a
waveform configuration device such as miniaturized electronic
circuitry.

It is another object of the present invention to modulate
angiogenesis and neovascularization by evaluating Power SNR for
any target pathway structure such as molecules, cells, tissues and
organs in a cerebrofacial area using any input waveform, even if
electrical equivalents are non-linear as in a Hodgkin-Huxley
membrane model.

Tt is another object of the present invention to provide a

self-contained hair restoration and cerebrofacial apparatus that

10
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angi ogenesi s and neovascul ari zation that can be
operated at reduced power |levels and still possess

whemahs13s2 of safety, econom cs, portability, apdI/us2007/001812

reduced el ectromagnetic interference. It is an object

of the present invention to configure a power spectrum

of a waveform by mat hemati cal sinulation by using

signal to noise ratio ("SNR') analysis to configure a
wavef orm opti m zed to nodul at e angi ogensi s and
neovascual ari zation in a cerebrofacial area then

coupling the configured wavef orm using a generating

rdeviwe such assdl tra | i ghvewei ghtvewi rec coidegjutlbae arshd  adjust

e@@&\@f&@d%tchxsiﬁwﬁ%ﬁ%g%at' on device such as
mniaturized electronic circuitry. It is another

obJeEq bf Fﬁgtﬁ?%sﬁhie?%v%ﬁtFBﬁ PESRDEu| ARgention to provide a
mangodgenesi S Aiithiaea¥ascidmar i 2aéa0imdy By¥aFUaticBg and other
SEENEo ST AN LAl DTN S USLULE S mans using
S BF BIITHMECAL dleacaspagecsd impuwptdaniefioone @venri bpectrum of
aekﬁﬁéfdiﬁﬂtdﬂyé ﬁ@b@ﬂéé Qéeargﬁbéﬂémgéﬁla§a£ '@ pathway structure

dgkbf N nbrane npdel . it is anot Obj ect
i epr“éOJéﬁ'ta LR0ehti SRS TSI PISVEIE"S SEPTatTmBRiRedion within
mhé@¢uMGstoﬁaﬂsontaﬂﬂmﬁemahrcfaamahuapp&é&éhﬁofiﬁﬂa&waﬂea.

-J-lﬂXCI I_tts.ss é’hoqlhh W€ kok%é'c%gu'gq‘e %Pg gi se t invention to

el ect romagnetic erapy treatnent. anot fer
SOBF BT Lihe- Preds ebrak neemt § ileaso mcbvs@@r%emephbae duration.

Taﬁﬂ g@@?batwsfﬁﬁblléﬁﬁdlﬂﬂ ﬁétéhhﬂﬁsvﬁﬁdPQﬁgﬁrSNRd a frequency
r aci_al_conditions occurring in an

%ﬁ‘%rexeanégu& ng 3Pegt ?Comagnecﬁecncf ’f%%’é“eﬁ ec?rg% fynsitivity of a

LBpI i PREYRY poercEpeTt $urh ofs a avavelfagruhet 0 d¥dll, tissue, and

oﬁﬂﬂ{|edlﬁ0 %>b'éEﬁEEFd@%ElEﬁrg%EeQath%py SIS Ur§dPation of

| e npdul ati on of an |o%gne5|s and
a‘ﬁ%lo%gk?ﬁﬁe?rﬁ'%t?%%vwct% ALADFEY es, cells, tissues .
andﬂ@ﬁg@h@venaadcgeéb@ﬂmaaetabcaseandI&dwaﬁtay@&tBerthe present

llﬁ*&ﬁ%ﬂb wiﬂf E,%%ﬁ@t AﬂBQ%%B&OFEEé%. the hereinafter set forth

Brief Description of the Drawings, Detailed Description of the

Invention, and Claims appended herewith.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention will be
described below in more detail, with reference to the accompanying
drawings:

Figure 1 is a flow diagram of a electromagnetic
treatment method for hailr restoration and cerebrofacial
conditions according to an embodiment of the present
invention:;

Figure 2 is a view of an electromagnetic treatment apparatus
for hair restoration and cerebrofacial conditions according to a

preferred embodiment of the present invention;

11
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significantly |ower peak anplitudes and shorter pulse

duration. This can b e acconplished by matching via
weowensBhR, a frequency range in- a signal to PCEUSENTY1812

response and sensitivity of a target pathway structure

such as a nolecule, cel.1, tissue, and organ, in a

cerebrofacial area to enabl e nodul ati on of

angi ogenesi s and neovascul ari zati on. The above and yet

ot her objects and advantages of the present invention

wi || beconme apparent fromthe hereinafter set forth

Brief Description o f the Drawi ngs, Detail ed

Descripticor ef ¢ herdywentyom @enduGhatusizsppendeditry according

tB e& eﬂ!éﬂ%rr@&' &ﬁ)cg-:lﬁggk Pd+ GV OF - TEE, Wemg obt ] ef e[ red

Jnents fhe present Invention w
desc 1968 B %?tr? ﬁof“’é"ﬂ%‘f%‘} |deljyered é?Oelaeﬁéért@Ct he

caC@quﬁﬂmvﬂmgt&WGBM BgShwéy gifreictuks @cddremngi 8gramftedred
el%@&lﬁ{eqll{agge{ﬂé:g;egg;l N Jethod for hair restoration

and cer ebr of aci con tlons acéordlng to an

enbo%HQHﬁﬁ:50#Stﬁebiﬁe§ﬁﬂmh ihvest fagrinoFivguieud st width
resewf an el ectromagnetic treatnent apparatus for

hai r restoration and cer%brofa0|al condi tions

accord g fora prterTéR eﬁﬁbﬂ?ﬁ%ﬁPﬂﬁfsPﬁélB%%éﬂﬁESlgnal
TePveei @ndllyU|c --Oa -1 . uL-tyidxii o
uri z8 @iyGl ﬁcyét£Yb§¥x§¥thngl Qséké¥f%fer %gn %d¥M¥ RN ¢s.

of the present invention; and Figure % eprcts
waveform delivered to a hair and cerebrofacial target

pat hway wag enbodi ment

of the present invention; Figure 5 1s a bar graph

I | ustduablng ivari ouei iyl Shr Meriish #:05Ul dfiir RLOUBEE 63bSices flow
i Qarhag.r a%d lJ:éJ k{r%tfjacgaip%%lrgle% z'\a/lt::h%g nasltructure such as a
molecule, cell, tissue, and organ, and it is these currents that
are a stimulus to which cells and tissues can react in a
pPhysioclogically meaningful manner. The electrical properties of a
hair and cerebrofacial 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 junction 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 via a surrounding ionic medium. The
presence of cells in a current pathway causes an induced current
("J”) to decay more rapidly with time (“J(t)”). This is due to an
added electrical impedance of cells from membrane capacitance and
time constants of binding and other voltage sensitive membrane
processes such as membrane transport.

Equivalent electrical circuit models representing wvarious

membrane and charged interface configurations have been derived.

12
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results; and Figure 7 is a bar graph illustrating
chronic PMF results. MODES FOR CARRYI NG QUT THE

WO DMEREI3CN | nduced time- varying currents fronP@®ENF2007/001812
PRF devices flow in a hair and cerebrofacial target
pat hway structure such as a nolecule, cell, tissue,
and organ, and it is these currents that are a
stimulus to which cells and tissues can react in a
physi ol ogi cal | y neani ngful manner. The electrica
properties of a hair and cerebrofacial target pathway
structure affect |levels and distributions of induced

Fsurr%khmgwsl gcuhles,caleiilufuh t.d‘s:%ue'ﬁ ar@i&lﬁlgﬁ_{)s 16 &l Lhange  in
in_an_ induce rrent pat ych as cells in a gap
RS T SOh A Lo BN e PrgAnb TS attitr¥n o 1nduced = may
bpi ddsrgilzd de en fregrenoy edwhaEis: tyatanmaypereshce @pression such
agenbrane surface are voltage dependent processes, that

is electrochem cal, that can respond to an i nduced

el ectromagnetic field ( E') . Induced current arrives

at these sites via a surrounding ionic nmedium The

presence of cells in a Gy ?Eﬁ@mpﬁgpgay causes an

i nduced current ("J") to decay nore fapidly with tine
("J(t)"). This is due to an added el ectrical inpedance

wiRfcigehhs themreRRbLENQ CANAGst aNGE sRAHCL LR, LONSLRBL S1cctrical
of . binding and other voltage sensitive nmenbrane

CPrbERSEEs Suctiias MBeBRafe T ARPURE. TqEoeAFEnHefined as 2nf,

wEéﬁ@tfiﬁﬁjfﬁgdﬂéﬂhy,”@qelSfﬁeQ£Q§?nggngh¥a£iﬁ&§hg impedance, and
Rnenbrgne and charged interface configurations Have .
eefi"deFtved PoP IBXEAPTR: PH Edi%iTfAIEtER"" 2pd capacitance of
abi hdhngindide chengs . mreoneanier atf aheofediiwade82bialiing time
indi ng si_te due to.in may_b. e descr.i bed in a
c??%%ﬁg%csh°onaﬁﬁﬁﬁv'aﬁgi%%gﬁéﬁféxéiirggéﬂﬁﬁugﬁ§hx§§e:conStant’
Kighi €1f hast Heofoem 9t/ Xa- séhves Flsi gharretcrdpadict 4dme constant

ol @iy iedhweguiy adeirntineauby . 1M iBGAq &1AGOLEAT
freqHEﬂE£dd%f%ggg gSPéﬁg dr 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 Cion, which is
a direct measure of the change in electrical charge stored by Cion.
Electrical charge is directly ©proportional to a surface
concentration of Ca?* ions in the binding site, that is storage of
charge is equivalent to storage of ions or other charged species
on cell surfaces and junctions. 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.

13
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where f is frequency, i = -1**r Zb { ) is the binding
i npedance, and Rion and C On are equival ent binding

wo e@7s8Brre and capaci tance of an ion bindi ng pert/oszy7/001812

The val ue of the equivalent binding tinme constant, t
ion = onCiorwis related to a ion binding rate
constant, kb, via Tion= R onC on= 1/kt,. Thus, the
characteristic time constant o f this pathway is
determ ned by ion binding kinetics. Induced E froma
PEMF or PRF signal can cause current to flow into an

i on binding pathway and affect the nunber of Ca2+ ions

bourthrpe:fJ.rid:riinb &:bﬁEegAl&ltcﬁJye(ﬁbﬂie&ahegqyi; val efdqufntt B target,
S ng bn volta e acr qu ent bi n
o2 &3 1¥p31 omeJ rect %%tgs %tﬁgls pathway

HeEpati tance C1EA™ i & ur &% ©
léhawg;@dl rillte?rec?w%mrrﬂmngeofst @Fteauby r€p@ir, Elfect réxzmiple bone

rﬁbﬁfﬁe | §ohd eCtrle Eopoﬁghgnalrebg.lg Surafné.ce repair of other
ratlon 2+|onS|nthe blndlng site, that

cF5oRt% Ugé 1of™? F?& 851 sCelfval eiiuso SFor &5928F ithas involves
modubd thiem cifargedtbpéetesronradelalsesutihacesiang stages of repair.

GEUQ@ﬁ'@Qétcr(lEé echLicals iJm %@ﬂg@ d%m&eggmh ﬁc@gu (“PDGF”) ,

direct Kinetrc anal yses e constan
ook ety aptesth orfaqtes cOET s ﬁé@es@&ﬂ?rfﬂé?u growth factor

(;:ma"r)gueatal oahupf iavBMreavauef oaﬂri]n ta@)plﬂ‘lab@ba?e bardBasSo®© healing.:
tar ;Rat y_structures. This allo or, a ,

An%ﬁu?&ds rang\é@of’e?‘r’e%%uelﬂﬁcﬁlézs tof &hy \Sﬂﬁ\fé’n PRfifFég g° tissue
JRavet oerdf oreroptt mahd coapl ivRy todtdaget bgpeRMmicefll of these

£84€br A% Ravdpags-adhRinkdi ng to regul atory nol ecul es
is a_ frequent EI\/F %@t for exanple Ca2+ binding

cal nbdui n@"é‘al\ﬁ‘a) BI'2¥ his "SAEhRES F§“b8§e€r°866ﬂured for
whictke| Brditdegin pofvetr $sueufﬁmlemtlfy0ﬁbevanpbce}c¢)ﬂﬂmd thermal noise

p[)\@&_a' fUnéi\QPnQ 1‘?&9& rph hﬁalorloggggh.r ’coﬁgg‘#gxﬁ)@ rtl?lg vcvlaveform can

ot her cerebro acl al ecul’es I Ssues,
Y YehPFdCIPAYER Ybs TUHEAERBR l@lfoegfrfmth f act ors
r el eggad damivar bous B&v@@x_GSSI\Qi nogRai ko ChowdM fRE1S knowledge

o§u8EegtSrPAaalt eelqetglv% \é gr %\Mz‘h Jl%%ﬁgg g{lngtcfc "at CaM. Within
first order binding kinetics, changes in concentration of bound
ca®* at caM binding sites over time may be characterized in a
frequency domain by an equivalent binding time constant, Tion=
RionCion, wWhere Rjon and C;,n are equivalent binding resistance and
capacitance of the ion binding pathway. Tion 1S related to a ion
binding rate constant, ky, via Tion= RionCion= 1/ky. Published values
for kp, can then be employed in a cell array model to evaluate SNR
by comparing voltage induced by a PRF signal +to thermal
fluctuations in voltage at a CaM binding site. Employing numerical

values for PMF response, such as Vp.,=6.5x10"" sec™®, [Ca®']=2.5pM,

Kp=30pM, [Ca®'CaM]=Kp([Ca?*']+[CaM]), yields k=665 sec™® (Tion = 1.5
msec). Such a value for Tijon can be employed in an electrical

equivalent circuit for ion binding while power SNR analysis can be

performed for any waveform structure.
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fibroblast gromh factor ("FG-") , and epi dernal

gromh factor ("EG") are all involved at an
wa@pprogmeat e stage of healing. Angi ogenesi s anpiCT/US2007/001812

neovascul ari zation are also integral to tissue growh

and repair and can be nodulated b y PMF. Al o f these

factors are Ca/ CaM dependent . Uilizing a Ca/ CaM

pat hway a waveform can be configured for which induced

power is sufficiently above background thermal noise

power. Under correct physiological conditions, this

wavef orm can have a physiologically significant
bi oeffect=~apph cati on=ofoanPover cSNRenodeprésenta/ GaMention a

éﬁt@éﬂﬁaft&% knewbedoe ! &leghbl cal nedilnalients
"Bl ndi n(ggﬁl netics at CaM W thin T rstnv'ﬁeo&rlgg!rL b%&’é’%‘m and or a

SRThet i 25, "RhATES R SHVEERPRAL FBR P emddoeass &6 assimilate
tiGaiM tiemdihgnei desisoverséhteioTay 1bvel eias &@b@ﬁﬁé@@l pd>Rsses and
Exequency do y AY nt. _bi ndi n

rcltgnnst aEtg aflﬂ%mmﬁl t%nos(r:‘?%lri Wlii{aqclenll-il‘meandSa eg%agﬁéSh adequate
SWui vEPENEXBIRLE ng Feshenainicelambiedpatictanepresénthea minimum

thfﬂbHﬁlﬂdté@ui&ﬁﬂ@N&YtolQ&hdﬁiﬂéﬁ|aaéﬁhéﬂ% %Nhoea9|£g“%§%§1gured to

e, const ant i 0. = RionCG on= kb- Pub
”I;auljjees RO kb %eé%rtaéendeﬁglé%plogye‘if‘?ﬁﬁ“a& d¥lisearfugp that power

sprodelalt dervialatse (GNR dIY thefRal i itg se0khAdS: | ighie8dedYas:
a PRF signal t o thermal fluctuations in voltage at a

CaM bi ndi ng gi (&= E@h&gg@&imrl cal values for PM

response, such a CT 7 sec 1, [Ca2+ |=2
5mM , KD=30 m\/l [ Ca2+CaM =KD ([ Ca2+] + [Cal\/] )
WBRLE dFukBBES s8c ele¢tiiml= lLnbenmecd .oBuch atuajere pathway

stafctiut-en Qaﬁsb% Qﬂﬂk%%@gn'gfag %E%g%% %QLhS ¥@r§ggure and Re
circuit for ion b|nd|n whi | ower analysis ca

B 2 or?faeadl R ang* WB?%?‘?’H%t‘P%C?uftéraﬁtl Path‘mayj gtructure.

(&, W) Ucomn .bd rxpeesedt asnventi on a mat hemati cal nodel
for exanple a mathematical equation and or a series of

mat hemat i cal equatifogs: gangbie configured to
assim | ate Zhé&ra I"ﬁ‘ﬁ'lgﬁﬁ#% anB(py esent in all

vol t age dependent ocedses and

This equation clearly shows that electrical impedance of the
target pathway structure, and contributions from extracellular
fluid resistance (“Re”), intracellular fluid resistance (“Ry”) and
intermembrane resistance (“Ry”) which are electrically connected to
a hair and other cerebrofacial 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
Sn(@) =4kT Re[Z ) (%,@)] over all frequencies relevant to either
complete membrane response, or to bandwidth of a target pathway

structure. SNR can be expressed by a ratio:
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represents a mninmumthreshold requirenment to

establi sh adequate SNR. For exanple a mat henmati ca
wo@elost3hat represents a mni mum threshol d r egeCT/ERENT/001812

to establish adequate SNR can be configured to include

power spectral density o f thermal noise such that

power spectral density, Sn (w) , o f thermal noise can

b e expressed as: where ZM (x, w) is electrica

i npedance o f a target pathway structure, x is a

di mension of a target pathway structure and Re denotes

a real part o f inpedance o f a target pathway

structure. zM _WwnCan b e expressed as: Z () = .

tanhO*) This ati gpyelearly shows that electrica

i npedance o f the target pathway structure, and
wicand I |y onssf nemmisdt ragalikubar of! yhe L asi st
déif§%}éﬁ igg&gc%IIular fluid registancéﬁ%"Ri" ano'lfrequency as

TRt er menbr ane” T esi st ante ™ RO the fardetapathvway structure.

el edty iexklymennresteding acheahe @RGOthenvest 88 omprises a
p@CdAlplrakoetl g@@ﬁgmg@gi ugty v.all..contribute to

ise filtering. Aty Fl%aﬁ a{i [ 0 %thtrgqe\c}g?ﬁ%\w’orf’oofthat the

SN USEs FRESFIY I wRpaltlie seiewe Mot ateanTsquRRE(ERNG) such as,
cmtsl@w?bmaggne Tﬂf&c&pit&r@alf coth ai;ﬁ{&}ilbﬁgf k8l ELNGu A S WBLBes and

B foTe) AETo I S-1: NN § ation of over a requenci es ]
greJébaﬁﬁétgme@%ﬁ%%a%ﬁﬁﬁpg %9ﬁéﬁgﬁﬁﬁ% rEspondecedr Acgordingly
by dRdikicaehnef a S umeger p At hwasn &t ragobenent SNR-aasmikeed to

rEbepe@ss ed1 byl fr [altiniayBer & 1M WalhgbS o FBXi M. ca
each frequency as deli ere& by

BRIt ude _of. vol tage at
P Q%’S&éﬁ Raveror Mo 8lf‘§ién?a?’@‘§”ft’b§taﬁﬁﬁ§ 3rd yettipkdneppelease
arshiicdi hénding cor dienglevothenqireesants, i BYENL¢4lle to known hair

arRDRPhEEESe APt S8 5 RUr $t o AR h Ic h& hsi 'hs i
]\%ﬁegpral density, so t%a?a%ﬁ% ef e%% g% %ﬁ%r%pyaSSSﬁSlble'
&8P ebant” FFEICELRPPE pht Higapresenthimsenician apalying a

repgvln ape mtﬂm&pﬂfﬂiﬁ,sbéﬁtf&IKHdﬂ$ik9 eplb b, & ¥MES1se burst
en?%ﬁ.gggggf %%%*?&?%F%ﬁgfgr proetc%%tnlg% aJc:: hg{j gs?:LS’riusJoS’idal pulses
inducing peak electric fields between about 107% and about 100
V/cm, produces a greater effect on biological healing processes
applicable to both soft and hard tissues.

According to yet another embodiment of the present invention
by applying a high spectral density voltage envelope as a
modulating or pulse-burst defining parameter, power requirements
for such amplitude modulated pulse bursts can be 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 brought
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.
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by increasing a nunber of frequency conponents
transmtted to relevant cellul ar pathways, a | arge

w0 a0gmesh2 bi ophysi cal phenonmena, such as nodul BET/N§2007/001812

growt h factor and cytokine rel ease and ion binding at

regul atory nol ecul es, applicable to known hair and

ot her cerebrof acial tissue growth nechanisns is

accessi ble. According to an enbodi nent of the present

i nvention applying a random or other high spectra

density envel ope, to a pul se burst envel ope of nono-

or bi-polar rectangul ar or sinusoidal pulses inducing
peakxed@ntimige thi ehdarbel weemendhoutribQdr8 andsakoutiod0Qiagram of
AV r c er_-ef on .hiol ogi ¢ heal i n
pf%%%gggsgg%pﬁ%%gggggg% 5%%ﬁ£g8%?g thd har g?ﬁgsuesLhag can  be
pPateetdi try had vy éndaserherotaticdi rsuef tehgepresdntay structures

shBNeRki QBnBY =apPlMigRgda Blfg ranme@gr abndensikYsVebtad@erapeutic

gvequz}%s g nDduIatln% Eu e- bur st defi ni ng

i R Lashi PaqATeneACEOTOmSudR afpl | PHgTeRe of the
pregkn @tiedepylise. bursts can be significantly |ower than

t hatA@fle%%tueHdea%ﬁg:np% %‘fnguéétl %.%tll.t %hgl ng@fgéne%arameter

within a simlar frequency range. IS IS
8 uBt Arfitad rEBUE?|?ﬁPH%?ddGPyh%y%l%?QMQ¢HFﬁrP§®%%§%|ﬁﬂ§get
pbﬂMﬁﬁytdﬁﬁuﬁ&ubé@ughﬂu&bﬂubnbyahdﬂnﬁﬂdﬂd%n (@ke@Ni01). Hair and
cLELSOM Ava12Rd, DLETELADLY, LEDdOM, AMLL! yde.ont o what

a substantra

erw se Vo URPof M pat Se bt st
C@ﬁ%@#@@l%ééﬁ@rww arehe Buarpkelaft agesrebfofacial

tﬁé@@ﬁﬁ&ﬂa&%@niﬁbiﬁ&glﬂﬂﬁb&%tﬁMttIhﬂﬂH%dr%beVﬁQir, a brain,

dielectrigc ath of decreased power reqU|renent
SEr e Hehi éj1 ﬂfgst ‘0 SFPBur® 1SS wWhErsr ntEF gur 78 2

tPBQ%Ef|OMIdIagran10f a method for delivering

el ecifomRIAgLEE Shandlws dubat pg%&%m‘ S81cLPed@d maximize

and cerebrofacial tissue target pathway structures
a5 Ut s I6nSTandS 19 nde aPlaﬁHﬁaafPso aRAd2hEfees Fiemal to
No hes apalifd dnaadhpiopind aetbbrpfE@ote T aageer ghfiged o sttucture

sg”@ﬁéﬁ_@PQ%VQEOEHeiQrég%gykakfgent'éh hair and cerebofacial
target pathway structure above its background activity (Step 102)
such as baseline thermal fluctuations in voltage and electrical
impedance at a target pathway structure that depend upon a state
of a cell and tissue, that is whether the state is at least one of
resting, growing, replacing, and responding to injury to produce
physiclogically beneficial results. To be detectable in the hair
and cerebrofacial target pathway structure the value of said at
least one waveform parameter is chosen by using a constant of said
target pathway structure to evaluate at least one of a signal to
noise ratio, and a Power signal to noise ratio, to compare voltage
induced by said at least one waveform in said target pathway
structure to baseline thermal fluctuations in voltage and
electrical impedance in said target pathway structure whereby
bioceffective modulation occurs in séid target pathway structure by

said at least one waveform by maximizing said at least one of
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At least one waveform having at |east one waveform
paraneter is configured to be coupled to hair and

wa@esglosbaci al target pathway structures such BST/US2987/001812

and ligands (Step 101). Hair and cerebrofacial target

pat hway structures are |located in a cerebrofacial

treatnent area. Exanples of a cerebrofacial treatnent

area include but are not |limted to, hair, a brain,

si nuses, adenoids, tonsils, eyes, a nose, ears, teeth,

and a tongue . The at | east one waveform paraneter is

sel ected to maxim ze at | east one of a signal to noise
sighd 0 wNchoasBovaeid HigmelosNohSEe daticd skNr@c @) fwvithin a

b\%gg%?cseg el of; ggl %aJ{%%‘F %ath%%‘t hyey, structure so that a

ormis dete He® a - and cer ebof aci al
t ar getPysdernay srredingrd afoved¢nsrdimck gleghdomadriatiitey signal

1éstéﬁbﬁﬁsah Such §§r$ﬁﬁ8¥|a&%1§9§f§“ﬂa¢éﬂ&%ﬁHaESQIE?Jé% least one
and el ectrj cal edance at a target pat

B R B T EREt ShebT UlSONCRo ot R LT 590 OF) £ heghency
comssusmts rangisgwhetterbdute 0s0 Atz it abolueasbo amez Gfnerein the

p§.§§£iﬂ%1u SH Q%agenéfpé opxggtgngal CI %@dl n owgr T%“Eﬁ%del

to pro hysi ol o ene resu
(§eeBctimi-o A AePha: Hays e&ﬁ&té@m@mfiﬁﬂffc.%gnﬁér g@tl be generated

fpat &wayo1st ﬁ.uﬁhutﬁvém dlta|clé§a6f_t:§@éliz atfrloﬁia§E1@n&3nflgured at
net er a _const ant

f n har i t
l}gg%’% Yar é"%tve%afﬁv\és)c & ?@gﬁur & %oeulzevca lfg‘tagnﬁgl? e%fs‘-’tnaolné’an also
befnen siqpeali tigenoTe gladtgonangeal Podemag gaad:omfoled to a hair

aHQ'@@:Jl:&Uch:.EQ CORRA %a\{:%L@g@tM@BJﬁ%d R¥nSaLdi &ls ana
ne waveformin said tar et pathmay structure to

lﬂ)%%‘é‘iﬁsr é’ PHEPHEI Oﬂ%c‘i‘%}‘é’tlrlaﬁsd?\fﬁ%l%%&eaénan electrode or an
ipthectan, c @llacrpetanckdan pgakdmiay gt Pat haayest parivae

s@@@%éﬂ%@ Qb@§£f§§£iVemﬂP ghg&iﬁg éﬁﬁéﬂé%slﬂo§$i§k£§y1¥¥:blndlng

at hway structure sai one wave
Xt AR léﬁ?’ad%tt? RS 1aher viee kralleso inokatr reatd @ther
caﬁ@bﬂmmﬁam 88k cli D 4)0it3@s0ak | GceMid, hiadhdacbgagpass of

Saide&Hf%eE E?RQg%Qéégé'%ckgé?érred embodiment of an apparatus
according to the present invention. The apparatus is self-
contained, liglitweight, and portable. A miniature control circﬁit
201 is coupled to an end of at least one connector 202 such as
wire however the control circuit can also operate wirelessly. The
opposite end of the at least one connector is coupled to a
generating device such as an electrical coil 203. 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 Power SNR so that for a
given and known hair and cerebrofacial target pathway structure,
it is possible to choose waveform parameters that satisfy Power
SNR so that a waveform produces physiologically beneficial
results, for example bioceffective modulation, and is deﬁectable in
the hair and cerebrofacial target pathway structure above its

background activity. A preferred embodiment according to the

18



A preferred enbodi nent of a generated el ectromagnetic
signal is conprised of a burst of arbitrary waveforns
whawingr3ad | east one wavef orm paraneter that iPCT/Us®e7/601812
plurality of frequency conponents rangi ng from about
0.01 Hz to about 100 MHz wherein the plurality of
frequency conponents satisfies a Power SNR nodel (Step
102) . A repetitive electromagnetic signal can be
generated for exanple inductively or capacitively,
fromsaid configured at | east one waveform (Step 103).
The el ectronmagnetic signal can al so be non-repetitive.
phdeerd] dotveotagneiprdl isisgnamatsertotiplaadmbaed 6@ indARSE a time-

vgﬂﬁ@ qra%gekct@{%eg Rat QM@ymét{a% WLe.sueh, 85 4.0ns, in a hair

nds by out put of cou evi ce such as a
5‘%‘I1 étet“reg’&é’fé}izl%h F%Fdi?d‘t @Pthﬁ?ac%‘brqq?uéleo%%r%ﬁulmqsy apg

1idendsr @e:tnppﬂkh\i\@}ékﬁidtum. r€o (H8R 104) nsd8CUHY i30about 1
enhange [ ns and |ligands to

dul ation o di ng of ;
= U 3P) RoFBEUT R AeRAPPOLHEr SLTGF=CEr BB tiPdhataRoout 0.1
t@mﬁll@c«ﬁ‘—l 890 pubserepercekkondantkr gapd itkiguse the induced
elddsty &E@d%@f@é@,fefe%da%i?@dif@fﬂc faﬁénamrﬁ)touﬁlv/cm, varied

accor.di n to the resent I nvent 1 on. e apparatus i
a%‘é‘?l?%lé‘ﬁt Pndtott  §hfungiiprpoteas! €. = AEraaiencyreA
waoriarol comfn:gmtecﬂ(izkun@ aoppé Bl i *MbOBEMEHE aiccloQ@S.tng to the

ppggeenctoqg%hg{ g%%h 2BBILE & hawever Lhe ggréqrofgﬁaal

circuit can erate”w reI 540 y. 1 The OpposI
t%‘fgecth@aéflwﬁiéa%'%r‘bﬁélr@oﬁﬁébt@‘F janscougl ddoends for a preferred

tgelelcboBgrdeyine FUehdas BMmahad oCako C:Qiﬂxm?égi daIﬁ?

tu control CIrCUIt 201 is constructed in
JnI%aenq’lne grr { ﬁa 1T ES SIS hEMR T & Sodel 2 TRER ™S Ctﬁ’?&?i gured by

the Wodetyge ecmmlorcr-rscuihe-?@brﬁneg driedcnad ef ®rargehaveting
dd¥ &Abibsf ¥uEowes eilg%t§9cgb alofQr ﬁag L¥§R- 804, %\Nn The

hai r and cerebrof aci al target pathway structure, it
IPBESBRE H5VEHooE WavAVBF M DAHferer §*a%%¥l%aftlie§rfﬂythat can
bePowexl BhRpsovidmtt r@anavet ot preducasapbysétaxdicaahl ¥arget

pé%ﬂ%%? gk?hcture such as hair tissue. The miniature control
circuit applies a pulsing magnetic field for a prescribed time and
can automatically repeat applying the pulsing magnetic field for
as many applications as are needed in a given time period, for
example 10 times a day. The miniature control circuit can be
configured to be programmable applying pulsing magnetic fields for
any time repetition sequence. A preferred embodiment according to
the present invention can be positioned to treat hair 204 by being
incorporated into a positioning device thereby making the unit
self-contained. Coupling a pulsing magnetic field to a hair and
cerebrofacial target pathway structure such as ions and ligands,
therapeutically and prophylactically reduces inflammation thereby
advantageously reducing pain and promoting healing in
cerebrofacial areas. When electrical coils are used as the
generating device 203, the electrical coils can be powered with a

time varying magnetic field that induces a time varying electric
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results, for exanple bioeffective nodulation, and is
detectable in the hair and cerebrofacial target
w@2a0hmen2xt ruct ure above its background acti vi PgT/US007/001812
preferred enbodi nent according to thepresent invention
applies a mathemati cal nodel to induce a tinevarying
magnetic field and a tinme-varying electric field in a
hair and cerebrofacial target pathway structure such
as ions and |igands, conprising about 0.1 to about 100
nmsec bursts of about 1 to about 100 m crosecond
rectangul ar pul ses repeating at about 0.1 to about 100
fipifisén PperargetordthPenksamstiuradecedrditg itedfesdday’s law. An
elebe%xaé&néalei @llgﬁabeg&e&ﬁt%@ogy éhg\@&mﬁ&qnabgehé@%s can
varle accord I to a nDdlfle /f function

al\ﬁ/ﬁeP% FPRL¥S% fFeREy St Br-fifd oﬁ‘?‘r‘%‘tﬁf@d YEPRGLR electrodes
arpr ehedieseiendeodiare ntidac corici og hﬁoth@rpﬁﬁ&&ﬂélectrlcally

cohggggléénbégg%aqgtr9p£iﬁghgign% ngébﬁgggéi GQQ %EI athway

arge uct ure suc as | ons an
stauprater (et Her AROBRPDSHFDARE O CeeRnaL ‘ot 806 corepent

J.nzéggﬂblﬁl,lﬂt&?e c&alécyrohbw&rc @tllg,ﬁal e@(@@@wtt%ot b@eﬁ?é a<]!j‘erkherat1ng
se vef or C e mniature contro
P Rt ST PR SRR R, F1d S R
wheuye hn asn ed iaT tgapc @ki sbs | = twie@enc enpect vzt i2QP deTiee 203 such as

ang‘éﬁlgéé%&lg LRy iy C%a@@ax@&'ée‘&%io%o@a@&'é?"E}:gcdéﬁcg?‘étcw y . structure
field that can _he used to provide treatnent i T

sughdag et bt AL i1dP2pdP gt et IIRE9 98t PHicthfr @rsieRrrgd embodiment
ackaicfihg Sselechel beegbnt alneraont (6l tieat Cidd vApRki ESglRtweight

CORH%SLHQ.&?ﬁggﬁﬂfizeheéfké#)tﬁ? %?Egcrk Pctgé Wﬁt%”doﬁégh
automati ca Yy eat a S ng nmagneti C
phwﬁépalfwela@yﬁéﬁyaarpﬁw quadﬁ§la§ awé Freeded cemehrofacial

108kY¥eBnt F&E RRIHNOHa: kOfr&¥a Pl 140t 1@8, aan@axlslti@ and organ
herrhélature cont rol C|r uit can be con

8P ahTrebT & 25511 §7'n ‘ﬁﬂ%‘?%@uﬁaﬁﬁ%‘fi% ‘?ﬁr €|P§’§1F6Fl%‘hy°f the
prefreredpathddiorenseguermodind tpr ¢her peeserbddiveenton is that

ha_a&cgwam tx,%ptall% péﬁ&%lﬂ&\ﬁ%%goaa&% baec&%'lalsﬁasdand

reat hair elng I ncorporate
enaagP??o%ﬁwerf@v.aee ﬁhe%fe\bfyl%knfﬁg SRR twhlle driving a car

or watching television. Yet another advantageous result of
application of the preferred embodiment is that growth, repair,
and maintenance of cerebrofacial molecules, cells, tissues, and
organs can be accomplished and enhanced anywhere and at anytime,
for example while driving a car or watching television.

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

3.3 V but other voltages can be used. In another embodiment
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sel f-contai ned. Coupling a pulsing magnetic field to a

hai r and cerebrofacial target pathway structure such
w@goo7osms2and | i gands, therapeutically and PCT/US2007/001812

prophyl actically reduces inflammation thereby

advant ageousl y reduci ng pain and pronoting healing in

cerebrofacial areas. Wen electrical coils are used as

the generating device 203, the electrical coils can be

powered with a time varying magnetic field that

induces a tine varying electricfield in a target

pat hway structure according to Faraday's law. A n
aclogdingnagnethe prgsaht géneesat veh byh¢ hepogenersaatirng can be an
e&%\ehgs §9§e9agoakég Qscﬁpgélsﬁl gﬁé@&fé e&ﬁfz%%*%ernu%aet such as

cou wherein el ectrodes are in direct contact
a%WngPth?tan%WdoﬁPth%l%’&?%ﬁ%lﬂi“gfee@ﬁaac?%eexample by a
plhaunrdar yiek. aAhaw&tauﬂﬂug:qrcabzrrofsa@pay tapgebnpadivvayitage to a

mlctrru%‘t;{{ 1108t 14)-pnot er, 2 odi gent mgc&ordlﬁng Jothe o

|nven i on,” ‘the el ectromagnefel C Sl
Cogléﬁefié@éd-?»%% e$rS gune? dvitngt Q8 @elczmceahralb@ b3 but other

b AP £ ki 178 +8bRC i @shat bitr LAURKNGWN LI s A aie switching
ap exists se5meen a generating devicé 203 such as

an
PRCECEHBEREY arid® a2 haP r Sahtl T SHGFRET &P £4PGRES patRRfRyFors 304-
A sprettured sgoodsmeons cemdthegarm:enAn aniwam:a:gue okes storage

céﬂ%%lEBEEeEE@9n§“?°§EHEHFt88€ ngﬁkt (éqé?ﬁﬂy can be used.

I'nvention Is t Its u IghtMEI
The nPEPERTZ e G2ERFERPET y 381 ot Yot bk%hvmftrﬁqé‘éﬁﬁbn pulses to be
dqiliyeireal tbhar apypl i eat Wﬂcerrwdlaalhl isesnandtats aMyot Shown). The

re I ti.on far ch hai rg
mlc?r Q?Qﬁ_%%f‘ﬁrl S’ogiﬁfé aalns S:Ipélgﬁo 2a Iﬁgils% Sp%reg?.adSAnand a pulse
PWarﬁJdg@@uscqrétgmlt Yi6-apPie cetlon ohapdre pPef endegpulse phase

tﬁrﬁ’ﬂ@dl Mrﬂccgbél n@e*&&mﬁ'ﬂ% PEEssNt s'hE}gS@nt |}:9ﬂ:§ts thatn, burst
hai_r gﬁé’& rep and mai nt.enance can

N Hﬂ%ﬁ?&ed‘f éPB dideat Aéhy’clﬁf"egraflo rraveform

gee»eaa’pbe, wheiztle dm ’i 3gng @aﬁeODr\Natrbli]tﬂgr)tr ehewbest Gfenerator can

alget @@otﬁ% nggyéaéég%us%{]&ﬁl&et %%@ma 0954789013{5} hg voltage

pre erred enbodinent 1I's repair .
19¥&ilnt ERANEES BT cet Ebroitaeial R8T ec&Pé'érOJe-"el |&n induced field
deliissued, tanth target pathway structure. A switching Hexfet 308

allows pulses of randomized amplitude to be delivered to output
309 that routes a waveform to at least one coupling device such as
an inductor. The micro-controller 303 can also control total
exposure time of a single treatment of a hair and cerebrofacial
target pathway structure such as a molecule, cell, tissue, and
organ. The miniature control circuit 300 can be constructed to be
programmable and apply a pulsing magnetic field for a prescribed
time and to automatically zrepeat applying the pulsing magnetic
field for as many applications as are needed in a given time
period, for example 10 times a day. A preferred embodiment
according to the present invention uses treatments times of about

10 minutes to about 30 minutes.
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organs can be acconplished and enhanced anywhere and

at anytine, for exanple while driving a car or
wowdochsisge t el evi sion. Figure 3 depicts a b | ocP&I/US2007/001812

diagram o a preferred enbodi ment according to the

present invention of a mniature control circuit 300.

The mniature control circuit 300 produces wavef orns

that drive a generating device such as wire coils

descri bed above in Figure 2 . The m niature control

circuit can be activated by any activation neans such

as an on/off switch. The miniature control circuit 300

hasrgrpenal SoUFtgusech as aubodimemn FarcogdyngQte phe present
, referred enpo f we j_sl%lcde;e@as n Qutfut 401  is
iy e SF ggs% b%zbmgt hée(;r}?vggt aéles can usieXl M h
repe@tdervidgiod et eic of f nEPto B Pr &ﬁfﬁel HVE‘?ﬁJrCHh 403. The
dubDEi HOWRS3 SQUIGRICahahe ;arexyt eveak ponen saurbe defined as a

as an el ectric _current outl.et a t £
e AT A T A
aband Wi0E, Arswptehsmmgdpowapodinssity 3@2%%@? olt® the "present

1n¥§%&;%gnneﬁglf#£gscrﬁs% r QH:LeJng%Q.ar A pr ﬁ‘rﬁ.@fcﬁ@ﬂ:ond pulses for

he mcro control er 3Q3 n 8_bit
puipR APér gPeohtd of Per F0FSbut’ 6t HE™ bq% Pt onibi A2E o 750 msec

hati s O-acemorlcfhber S /Fayarird itisdd. shivelspet eﬁﬁngaqgiowewrth a finite

alsodllv s, curr to GaRaelkhOhSout 0.1
du§6§£)°% pref€ried % nir-é(rgrtgo?gL e %?%%eoﬂgﬁﬁ nvent :egn
angds aigowstt dﬂagecee%cr tors having a 220 uF out put but
ot her outputs can be used. The storage capacitors 304
al | ow high frequency pulses to be delivered to a
E g device such as inductors (Not Shown The
M crbecbovenl $NR BAF @cbo foontEMEl siganphl sens iggshas been

te%% a@ C%B Fm&br_aasl%yt |6H NSk 1GA R @ep%géen{{hﬁyﬁéliﬁepﬁcﬂ@@ﬁj’rylatlon
se phase timng control

3
irtapetaBtAsl GPAYRE BAPSY- oRVEI GHALS géﬁ% “ZRe bty S Rure vas
chogpat Ifbb:O@hbaonrﬁtatllrﬁregfaale waw efeor mrgemeriat drimes (ol several

mi n%t%sSI D&a Q{b—% Qlu‘r:ggiyn Weéorggé%%rréﬁ:ggncanrﬁiss%pens the
e |n(:or pora ecf rovi eCI I ¢ wavef ormns.
bqulogagel window for Ca */CaM to be EMF-sensitive. ‘Ihls system is

not responsive to PMF at levels utilized in this study if ca®t is
at saturation levels with respect to CaM, and reaction is not
slowed tc a minute time range. Experiments were performed using
myosin. light chain (“MLC”) and myosin light chain kinase (“MLCK”)
isolated from turkey gizzard. A reaction mixture consisted of a
basic solution containing 40 mM Hepes buffer, pH 7.0; 0.5 mM
magnesium acetate; 1 mg/ml bovine serum albumin, 0.1% (w/v) Tween
80; and 1 mM EGTAl2. Free Ca’’ was varied in the 1-7 pM range. Once
Ca?* puffering was established, freshly prepared 70 nM CaM, 160 nM
MLC and 2 nM MLCK were added to the basic solution to form a final
reaction mixture. The low MLC/MLCK ratio allowed linear time
behavior in the minute time range. This provided reproducible

enzyme activities and minimized pipetting time errors.
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| evel conversion sub-circuit 307 controls an induced

field delivered to a target pathway structure. A
waeMovosizey Hexfet 308 all ows pul ses of random P€HUS2007/001812

anplitude to be delivered to output 309 that routes a

waveformto at | east one coupling device such as an

i nductor. The mcro-controller 303 can al so contro

total exposure tine of a single treatnent of a hair

and cerebrofacial target pathway structure such as a

nol ecul e, cell, tissue, and organ. The mniature

control circuit 300 can be constructed to be

pr oghanmmedd e iand raxppdqtea aK sifrrgsﬁmgnqtﬂe@afrbal dididry afor each

seDrlggcr Ifb (:14 te!rqﬁeﬁgg Ild%g lolt}.!dr ‘:?Re%to Oagﬁl gﬂgﬁlons into

the pu mag netlc many appli cat
1 é’rénhemqqiffa HPeen tIAF-I"é E@Re@éorfoﬂ:uéi’anﬁ%timmg reaction

nildtiRs Feday kepr Paef evd %&Mdﬁ&@?ré@Cab ?hngpé@l%@ designed
|nvent|onuss rea I nes O abou \
weheuPBE N BEABGHARCSh 3k At o D Bt 1% | Ty S-S5 EPGRFUs Py of vatex
preveredi entpaacegedithgotigh bhé’mmerﬁcuam\temcomodei &00 heat
e}é@x\é%@!&m fopréxsaedeeU%EE%SHm&&y'»ﬁ%ﬂl t'he§m5.§9§@t cobe such

hin a burst has a finite duration 403
anu? afPoR~BognsT sm%%h ?F.é@ 2 dutgmeyed hhi @H’ecaﬁi’P@“é‘Orf tube

uiafnjgne;ila &p’trﬁaxbhﬁso f Reukstoduvaki amitietsdgRath 2.5 pM 32P

ri od s het ween out t about 1_0"5 .
AT%?’ef erred erﬁ)ods nghate aCCl%B %a E%heSam le fbuffer solution

i ng pr
anmﬁéﬁﬂpeniﬂhtPM|§@§ApseuaoHﬂ@émamguﬂhrfIV@ ﬁﬂéﬁbsé@@ﬁées were

cRHtses ihokapHl §§pé‘rl%n%ppbﬁggké nc@mpmﬂs%d 4 Q%tE@r assay mixture

about 10 t jg }?\‘f‘p nsec havi ng_a nodi fied 1/f L MLCK
mILRSI i PhBe Rhvél a%h"%\noc%pf’ﬁeﬁ Fi ntd e’ dur3tii offt%03°F .
Expeiriespoadifng whocla blast peuntod wefe Detgkesn talout300. kpm were
ré'%]%%t@gom %@%%ngﬁ:lr@l(a@é ea%l&b@d ngvefar§gge@p959aghmln and

PMF SI conf ||%urat| on has been tested
Waé(p%i’?h‘éﬁ‘ﬁeﬁIWoﬁ:oé’& ePEm dFepettetPHAGSEn in MLC using a TM
arphgzphonydal | 3903 MagkStandalidi eRZyie1 as88yh cBter.

cel IThtar eselgﬁqea&(:tclo?n%rrlnsé urr%p\/\@ltlve bursts of a high frequency
waveform. Amplitude was maintained constant at 0.2G and repetition
rate was 1 burst/sec for all exposures. Burst duration varied from
65 psec to 1000 psec based upon projections of Power SNR analysis
which showed that optimal Power SNR would be achieved as burst
duration approached 500 upsec. The results are shown in Figure 5
wherein burst width 501 in psec is plotted on the =x-axis and
Myosin Phosphorylation 502 as treated/sham is plotted on the y-
axis. It can be seen that the PMF effect on Ca®t binding to CaM
approaches 1its maximum at approximately 500 wusec, just as
illustrated by the Power SNR model.
These results confirm that a PMF signal, configured according
to an embodiment of the present invention, would maximally
increase myosin phosphorylation for burst durations sufficient to

achieve optimal Power SNR for a given magnetic field amplitude.
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chosen for phosphorylation ' ratet o b e linear in

time for several mnutes, and for sub-saturation Ca2+
wa@oencestseat i on. This opens the biol ogi cal w ndper/8200Q001812

a 2VCaMt o b e EM-sensitive. This systemi s not

responsive to PMF a t levels utilized in this study i

f Ca2+ i s at saturation levels wth respect to CaM

and reaction i s not slowed t o a mnute tinme range.

Experi ments were perfornmed using nyosin. light chain

("M.C") and nyosin light chain kinase ("MCK")

isolated fromturkey gizzard. A reaction mxture

EE%. ksked o f a basic sol ution containing 4 0 itiM
uf fer, g ng? Q&xﬂ t fnoqygney um acet at e se of
ny/ |A§I°°i58€7?‘?1et PRI BUIRE G198 EwPV T Hheen™ B rbtlon use of @
Pk ]SNR MICEGHAJyQas Fiwg-h@ra2rse nidd edadinecdn nint heivie 7#emld repair

ge. §.C uf ngnyas gsiabljshed cfr88bb¥ized both
m{)ofeg. ared 7 8 @gd'ncp n(oge'l Mh\é@c ané 2 nl\% I\/LC?Ka\f/ere ize o}

bm@@@améaf-hé B‘le dmé’(ﬂh&f“%ﬁl{‘yo FBAM™RSt i /a9 r Bctfgr  StudY-
HeH YT, €.yolihg |a@NlM_@/ah/bCl$pt’ra§JUQ abWospdritfeasighire more than
3 0ehaV| or in tute funute time range. This provided
et Sici’Bf 8 enyyiE “activities and ninim zed pipetting
tihee eniorlss There eastsdetiizedune thasat r eshrdppridgared dose of

r&haid i Of 5 eaghkgerdRs @éd@amamﬁentcs Angdgneg. al lzqmtledadequate
in 100 nL portions i endor f

RGP RO BESBORCA STHY G LR0r 6 HEFY KBppeped with

a atdi0@Eet heattdamsfaraoddlt osalspeni,al kpddesrgpwtl watleg sterile
cDath Ji|i nt a'mﬁgat 2 3%100- slc%@tp@x Coéﬂﬁt a0Ln PanfUSEON Rfision was

wat er” prewarraed by passage throug Fi sher
PRl e | afgEl U0 Helqt %aﬁ@theTéﬁﬁéﬁat e thgs doxsum of
ed®@i toted ‘I\Met rwcaaricheédlﬁéi Owe P& ObRUAULH @Ssdected to break any

Col e- Par d 8110- | Joer sed in E
r?mebml&‘t?rl g g? efé‘?peﬂ rr%en %" Réaction V\"%él%ldn%??g?g%ﬁately 4 om
imi thapeSenh 3BROATRSianWasasoBt DR With lapediPfl pressure to

aH P enBulbREgsOkUt iR contal Qhds 30 AiNEELTAN '%dges were then
m ni mum of five blank sanples were counted in

kSt i teht . 2BI%afk s CBpRi SR Fot A UdSs ay’ °|’?1txf’ B?Jéatlvely' the
afinelss onreedfvetih®upecthayepiciorpInenss 58a2ky, CaMjrade@igpneal. They

wMé:Kplaced in individual cages and received food and water ad
libitum.

PMF exposure comprised two pulsed radio frequency waveforms.
The first was a standard clinical PRF signal comprising a 65 usec
burst of 27.12 MHz sinusocidal waves at 1 Gauss amplitude and
repeating at 600 bursts/sec. The second was a PRF signal
reconfigured according to an embodiment of the present invention.
For this signal burst duration was increased to 2000 psec and the
amplitude and repetition rate were reduced to 0.2G and 5 bursts/sec
respectively. PRF was applied for 30 minutes twice daily.

Tensile strength was performed immediately after wound
excision. Two 1 cm width strips of skin were transected:
perpendicular to the scar from each sample and used to measure the

tensile strength in kg/mm?. The strips were excised from the same
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Experiments for which blank counts were higher than

300 cpmwere rejected. Phosphorylation was allowed to
w@e@cee2f or 5 nmin and was eval uated by counti PQT/B2E007/001812

i ncorporated in M.C using a TM Anal yti c nodel 5303

Mark V liquid scintillation counter. The signal

conprised repetitive bursts of a high frequency

wavef orm Anplitude was mai ntai ned constant at 0.2G

and repetition rate was 1 burst/sec for all exposures.

Burst duration varied from65 nsec to |1 00O nsec based

upon projections of Power SNR anal ysis which showed
ardaatinophbnakaPovera SR avavhdi becaohi@yetaasrbuest. rne strips

durac&]' on, approached, 500, iwec. The &séU'sfc%l@é SOy ar 10
5oGh TR 801 L od5h

ereln urst W In NnBec 1S
mm/mnxamh@eamxw@rsufpmqfogsﬂ@m% PeROBE 2t b wound pulled spart

wdd ealedteham iepl @tihed Oberddi@eyaxisendtn Catvibe c&ﬁ@&lmson was
t hat ,th(? PMVF effect on Ca2+ bi n%I nﬁ% to_CaM apg SLilograms
dGHESTHRKT ntit 52 Hishr 38 iRy 56 €c, U™ as”® “ k109

pdd mndtomttdd byo t heriPeweroNRemsdBE . wdlrebe resul ts
Confmg%géit@ {M%,e Qgélragézotfgdéllire@tégﬁgﬁg'fwrtthearBS psec 1

enmbodi nent of gr esent inventi on, woul d maxi nal
GayFsr BREes RS 2hoSphot yi at ik ™For EBuridte W&F?Bn%roup versus
13.uf f4 ciaesntk@ﬂmﬁ?cmoe:ve:rfaaptdonﬁlroEombuSNRpkoola giwMesh is a 48%

m”éa %etl ¢ Ifl el d anEJcl t%gg gég % ’gereéc'cloe{ %1&% harfo the 2000
05 msntn cho fesent I nventi on use o nigo
psmsdeq W\ﬁﬁtm’é‘r sﬁmafhreﬁqnﬁlahr% #Eoer W dE eﬁau ?mbodment

ﬁmelxeé preddit mw&t&edehsm% eeemwwel |SN@h&Ho@@t.LeEJIaéedl 2 + 5.6
I omechani cal

bi
<R h?g N AR TR A s SRR
tHsawt@yt ncdt syneeipg hiving chorie tsham B0ngreass vvélrree results for the
e 1diigh8ds J0ee %Mlﬁnw@am%ﬁm@fg;@gtvwwn Yhon otner.

I ntraperitoneal dose of Ketaiaine
Med ERGRPAITTEUDES AFPRES EFatex ":i’t?éqlﬁa‘t e® %?%%IWI Lihadre present
iesnit iaahkeveded t Aenshor BRIM sameashavethe proagpedradtthat could be

produced with significantly lower power. The PRF signal configured
according to an embodiment of the present invention, accelerated
wound repair in the rat model in a low power manner versus that
for a c¢linical PRF signal which accelerated wound repair but

required more than two orders of magnitude more power to produce.

Example 3
This example illustrates the effects of PRF electromagnetic

fields chosen via the Power SNR method on neurons in culture.
Primary cultures were established from embryonic days 15-16
rodent mesencephalon. This area is dissected, dissociated into
single cells by mechanical trituration, and cells are plated in
either defined medium or medium with serum. Cells are typically
treated after 6 days of culture, when neurons have matured and
developed mechanisms that render them wulnerable to biologically

relevant toxins. After treatment, conditioned media is collected.
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a dilute betadine/al cohol solution, and draped using

sterile technique. Using a #10 scal pel, an 8-cm i near
w0 p@7e8Be2 was performed through the skin down POT/UR®07/001812

fascia on the dorsum of each rat. The wound edges were

bluntly dissected to break any remai ning der nal

fibers, l|eaving an open wound approximately 4 cmin

di aneter. Henostasis was obtained with applied

pressure to avoid any danage to the skin edges. The

skin edges were then closed with a 4-0 Ethilon running

suture. Post-operatively, the animls received
EM&nf)irﬂtéd]?irﬁqungjs@rgéﬁg/ kgsal Bt aper éAQn)eak?r Tg@é{w%h factors

re aced in.indivjdu cages and receiy pod an
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qeaeh iC of ridpiencypleavef ores thdheediumst vReepamiskeagtlar deurons are
i&bini Gl PRtrsi gRalan¢enBa] Sidg @&i%ech)?cﬁ){ 18ke  (“TH”), an

27.12 MAz sinusoidal waves at 1 ‘Gauss anplitude and
R eftat ithgtat CBITHGr stRP se@irPheastlofdRgéng PR L-dopa, the
psegnalor eedHnlbgamntte aceonce ngopamane b dheendnoOf atbe the only

e i.nv ' Eqr. t hj ignal_b d ion wa
cOLESEInNBRLATE: ROl ILR LOIS, DYEL HALE 8es e
pFefiitsdorPy ateumeny rEducedli® On2@eanendipulat sperips across

tieSpactireebysh RRRiavas capphhgsh £ 05at3@n1i nUt es twi ce
dailégraTensile streng%h.vgg% per formed i.medi at el

B oR AP GETCSHT | peCbPrakigat support

af t 6r° Woung&xci’si ofi™ -1
ngwrandly apgectvadper pEadingudiaion ocfhesegwar fndmesacheurconal cell

aSMl e apd-ysednd & MERSUr én il d enfl | & Std ePgtd dfhosed to pME
($§%§?naﬁv'The strips were excised fromthe sanmearea iIn
r

Yo s ELcSHEEEL eRLY HFfreadlfefBAEVENGH 1 Hz). Four
gstunspSvaneyr eattitdredDuctredpon astansibomefrelexpbBarst NhPsl group) .

0 1 1n a i mum force .
Géé%{]p:r%\t gggge? o?egf%%qn\g\%{l}ndp%ﬁ Ihtgr aapa‘f?%é vvgasﬁ?‘é%sor%%fd‘?re medium
Y F)i-n&ropensi Meedt Pepft hrdafimendnpdMFs Girealiment 2 hours after

métehed NERechd)y. takdupg 4 hesayenagedaoitd heroRXhEMM [ AEl treatment
sni_,r\guulnlszlélln%%qlgn%o pn?édimg c%fangg)e. two stri psS fromthe same

Résults demonstrate a 46% increase in the numbers of
surviving dopaminergic neurons after 2 days when cultures were
exposed to PMF prior to serum withdrawal. Other treatment regimes
had no significant effects on numbers of surviving neurons. The
results are shown in figure 6 where type of treatment is shown on
the x-axis and number of neurons is shown on the y-axis.

Figure 6, where treatment 601 is shown on the x-axis and
number of neurons 602 is shown on the y-axis, illustrates that PMF
signals D and E increase numbers of dopaminergic neurons after
reducing serum concentrations in the medium by 46% and 48%
respectively. Both signals were configured with a burst width of
3000 msec, and the repetition rates are 5/sec énd 1l/sec,
respectively. Notably, signal D was administered in a chronic
paradigm in this experiment, but signal E was administered only

once: 2 hours prior to serum withdrawal, identical to experiment 1
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The results showed average tensile strength for the 65

nmsec 1 Gauss PRF signal was 19.3 4.3 kg/m® for the
wez@osgt2gr oup versus 13.0 3.5 kg/ M2 for thePCDOB2007/001812

group <p<.01) r which is a 48% increase. In contrast,

the average tensile strength for the 2000 nsec 0.2

Gauss PRF signal, configured according to an

enbodi ment of the present invention using a Power SNR

nodel was 21.2 5.6 kg/mR for the treated group

versus 13.7 4.1 kg/m®2 (p<.01) for the control group,

which is a 54%increase. The results for the two
vsegnabsvaer e protiusioyi kirecantby o f i e@;me:Tth[BégQ@%hde (46% vs.

er. e u nstrate that an.enbo

49%)h pr. es;ggﬁzt% |*{11€e2njtf%%ln&g’lmom§e% égﬁ‘ér\r}v ﬂ’ﬁFnc& gnr&?éjtué“ b%educes the

a%%]rﬂf%%léér tfat "ESELeRbe grodusealthi t Rasterd.fi GMAt |jnduces the

s ouess iB0Wer reTbesPRIF &h@@é' fﬁ@tﬂ‘fﬂsglﬂyecki,hécEQigﬁ% tt@xeﬁlgelves
enbodi. msnt on the present invention, accel erated wound

repgiglr i P¥he Fat® Eilé? PEPR 1B poliR? RERRRTTSMAr EQs 11lustrate
thhaeffertsn «f | P atoFRE tyi gmallicahi by @#corbry abEddN‘@iiﬂﬂ a well-

chARATe BB @EBhEEHOSL & ﬂ@% qrd%kil ngggnl&Hls molecule
more power to produce. Exanple 3 This exa

SRRt FHEs Fife We@t%lﬁftfPRﬁolé?@efﬁ ofn@gﬁ@m@ets ehdg inhibits
miglggendrialt hRower cGR axet bpd Whsnews Dsnd ntﬁééél“ﬂ%urons by

c s wer Ilshedfr m enbr.yoni,c S
o d-allygrv)réodelgnttrlén%sence::ci1q1%&g Thi"S "&r e%rleg a?jssé’&f;ad T e
h3€ﬂ’§’§‘(¥@1°§f"@éln?nt o single cells by nechanical

(W340Hmmab|amteﬁndhﬁﬁ?k§ %&eaﬁhaéeﬁmtneﬁﬁééﬁyé %%Fhﬁ?Qms Figure

i um Wi are typically

! {T?gia%ge?dr After hgsce{ares ?t%ul‘f'ﬁ‘?lée Whet 3t offd Hgyeshown on the
X1l exnchnoumtesse| epedeneglhanﬁgﬁs itshaghawendet themy-axis.  The
tdklilnn%la_b.lea '{agp?bQ.{IQag:lé:l%J l%'ﬁr %fe\é@]%t C{O?ékngﬁﬁré_té rﬁeurons in the

trea conditioned nmedia is coll
aqseﬁﬁ??d Enﬁﬂﬁog’é‘?%té‘fﬁ“tassgyg %’QE‘EI‘S{ASPD?FmeWg#om R; burst width
= f A2 0r s s hf asgddrayo b &SIS@)OVKJhgnE&&E@htbﬁt QnEE&.&aa neuronal

S\ﬁrvgvla@e%\;eq* q&'a@ﬁ[ﬁg{ yal(gxl;]el f rgl 3:60a]_3£ I ngg (5;) n@lq result has
Dopam ner gi ¢ neurons
particular televance to developlng neuroprotection strategies for

Parkinson’s disease, because 6-OHDA is used to lesion dopaminergic
neurons in the standard rodent model of Parkinson’s disease, and
the mechanism of toxicity is similar in some ways to the mechanism

of neurodegeneration in Parkinson’s disease itself.

Example 4

In this example electromagnetic field energy was used
to stimulate neovascularization in an in vive model. Two
different signal were employed, one configured according to
prior art and a sescond configured accordlng to an
embodiment of the present invention.

One hundred and eight Sprague-Dawley male rats weighing

approximately 300 grams each, were equally divided into nine

- groups. All animals were anesthetized with a mixture of
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identified with an anti body to tyrosi ne hydroxyl ase
("TH'), an enzyne that converts the amno acid

WO 2000887322t 0 L-dopa, the precursor of dopam nePCHURE7/001812
dopami nergi c neurons are the only cells that produce
this enzyme in this system Cells are quantified by
counting TH+ cells in perpendicular strips across the
cul ture di sh under 100x magni fication. Serum contains
nutrients and growh factors that support neurona
survival. Elimnation of seruminduces neuronal cel
death. Culture nedia was changed and cells were

k%%&@ﬁ%ﬂ/é&ﬂ’%aﬁ@ﬂwtalc@lelatﬁo 1 bk &, Wiodt B 3999mrﬁ&e%urg1ca1
ou S, were utlllzed G ou

ee e ol rreg hotet diethtl F2orBuE 4 sl ssbfisey o T4ty

aEteEYrkﬁnwaaMBd(PﬁfhgrmﬂnnaenthChbLMechah@ee Negk latery was
fﬁnéﬁ&&)mt@” %pu?'mys tnh&@é&rrseghtu{ep % %geat}!g $1cod or

hours after mediumc ang . Goup 4 used
eppedtnent (PMF treatnent sinultaneous to medi um
Taba@gteall vRRsulEs Gerns! babkeade 4bandi@easeol N r&nhe;o 0.5 mm,

s of SULVi vin daopamnm ner qi.c neuro aft r da
%ngé tﬁﬂ%&ge%ere'%%%ggegsfo th seg rﬁal Degments
ofi thelraivgdlt, fa’nheﬁltmelarrmnﬁlnegtmsemomngu gm$tiomses,

c@fag@g{gs aprfe%ga@rér@érlséir \ilowtong @ﬁéﬂ%ltms i@éwa% then
gre sh own in flgure wher e e of treatnent I s shown

ACthe Xk -2adibcy anﬁ%é@roc&ﬁtnea?%%d iWeThGRR FMtae S
apdam1ma1lﬁq¥1ﬂgr6ln mierd attpeat namnd 8 grs ishOwei ot kes

c:.XLoQé(Ji Stdlaé?ld qn lénEwe.fuf_%n nelﬁrag:ﬂs aﬁ%ai SwaSJ]Q:Wga\o altl!i]gmley glaced

y-axis, illustrates that ghal s I ncr
LREADRIS UF "doBafF AR Y &W@&ﬁohst@f% efcaEdedPhg Brgqamrats

reeaces mat IeQ@&th:Bmécﬁk@eﬂmlflimLBth‘@&@nﬂﬁd:34§9{@ were killed at 4,
oL SFRECH s PP AT 6 TR N e o ey
usiseco dn&aPIS§eG;ec‘esqsme\tebyf1$M%lbﬁqq 4SI gnahnd Masveeks
(Qgﬂ%£d§Rﬁ£%ﬂkalédcgﬂQﬂi@, and 12 weeks, respectively); and
groups 7 to 9, 30 min. treatments twice a day using 2.0 gauss
electromagnetic fields for 4, 8, and 12 weeks (animals were killed
at 4, 8, and 12 weeks, respectively).

Pulsed electromagnetic energy was applied to the treated
groups using a device constructed according to an embodiment of
the present invention. Animals in the experimental groups were
treated for 30 minutes twice a day at either 0.1 gauss or 2.0
gauss, using short pulses (2 msec to 20 msec) 27.12 MHz. Animals
were positioned on top of the applicator head and confined to
ensure that treatment was properly applied. The rats were
reanesthetized with ketamine/acepromazine/Stadol intraperitoneally
and 100 U/kg of heparin intravenously. Using the previous groin
incision, the femoral artery was identified and checked for
patency. The femoral/tail artery loop was then isolated
proximally and distally from the anastomoses sites, and the vessel

was clamped off. Animals were then killed. The loop was injected
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paradigmin this experinent, but signal E was
adm ni stered only once: 2 hours prior to serum

wowrdngssemnl , i dentical to experinment 1(see a OREJ/US2007/001812

produci ng eirects of the sane magnitude (46% vs. 48%
Since the reduction of serumin the nedi umreduces
the availability of nutrients and gromh factors, PM
i nduces the synthesis or release of these factors by
the cultures thensel ves. This portion of the
experiment was performed to illustrate the effects of
PMF toxicity induced by 6-CHDA, producing a
wired |s£31&.ﬁ-1&0&f6[lc2@£ﬁ nBchanbi e 6 VapYY BEr 8bLofdd I1atex through
gﬁg Thi_s 1ecuc§ ﬁntera s via hlﬁ %éflnlt i
SRYTE CPARLHOITE STARECT hhi HiT SVFEELEEREntgtinal skin was
%#ﬁﬁuﬁéycaﬁpheue¢. anchbekpktenipl Heooe near exscodnd.

N@%ﬁ&@dl‘é@l§5£§§§ wa@J $Q5%§f¥\@<§ & &%@%@Ql%t@hg%ma@e area
" DA") after chronic, or acute

dr ox am ne
c ‘Zﬁ?& awala%@% Vefé*.sg&r éomﬁlﬂ%ﬂe&ﬂ@ga%ﬁ%s@ the
mwnldns,naMEaaEexr eatlrentsé0ds i wershema19heli hes ¥rAXhe SPSS

and r, is shown on the y-axis. The
Stoxr Iltéﬁ %pro %k?a%y 80% of the dopam nergic

neur’dies n\Oﬁtt h@tﬂeﬁﬁs@#@e daffrenenee dar mepvasoakariged igh between

tPEM'_te(cDQ’\éﬁfsuSE&tremﬂe‘&i reikdt Bcgu:&qu a@slﬁ@ekfi,eqlillﬁﬁ%at time,
1/560) S|%T| ICaq€i¥llncrgase neur ona sSurviva over

"B HDA “5°5hie "d® p°Br0A ™ his result has
cparndloul apveekteyatcd® of Heeetopitay geouppriod@ctindiar

s@ﬁifﬂﬂ%ﬁa@§yfQ£g£¥¥f@é%iogv§dgb§§Q§gme%%gégéfagké%?}% ISt 0 cm2
used to | eSion dopan1nerg|c neurons in the standar 3

VeoiEht - 16dé1 © 0f0 PaHki RsSnPs0 Ut seaddesgnareht IRRIFERASAP 2
laofest iusht yegsersialillyadisnr siomBedvayonbo thbes e at $he

apéeﬁeaqr 9@8?9”9151@“{} QR b P@&%{P&@ B2 odhSEaSE. 'tsecrate

n this exanple el éctromagnetic ergy
n%@ﬁ?%ﬁﬁé&rﬂéag%?ﬁnﬂ%ﬂﬁyrﬁéo%ﬁs%u1a#ﬂbéﬁl@ﬂ2rn %ﬂth ﬁrVﬁVQd

grmgsd atT@Dwdéﬁieﬁﬁﬂkl&h@nabpﬂﬁﬁfhéﬂagboﬁégalCEEbtlstlcally
sféHHff% %d ngquﬂg outcropplngs of blood vessels of 3.57 +
1.82 cm2 for the 0.1 gauss group and of 3.77 = 1.82 cm2 for the
2.0 gauss group. At 12 weeks, animals in the control group
displayed 1.75 % 0.95 cm2 of neovascularization, whereas the 0.1
gauss group demonstrated 5.95 * 3.25 cm2, and the 2.0 gauss group
showed 6.20 * 3.95 cm2 of arborizing vessels. BAgain, both treated
groups displayed comparable statistically significant findings (p
< 0.001) over controls.

These experimental findings demonstrate that electromagnetic
field stimulation of an isolated arterial loop according to an
embodiment of the present invention increases the amount of
gquantifiable neovascularization in an in vivo rat model.

Increased angiogenesis was demonstrated in each of the treated
groups at each of the sacrifice dates. No differences were found
between the results of the two gauss levels tested as predicted by

the teachings of the present invention.
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prior art and a second configured according to an

enbodi nent of the present invention. One hundred and
wer@hts8pr ague- Dawl ey nal e rats wei ghi ng appr oORCTEHEE0Y001812

300 grans each, were equally divided into nine groups.

Al'l animals were anesthetized with a m xture

of ket amme/ acepr onazi ne/ Stadol at 0.1 cc/g. Using

sterile surgxcal techniques, each animal had a 12 cm

to 14 cmsegnment of tail artery harvested using

m crosurgi cal technique. The artery was flushed with

60 UmM of heparinized saline to renove any bl ood or

enb@iaivanahﬁégcﬁlad'éd \éﬁﬁS&iIﬁenﬁM tﬂ%ﬁﬁnaﬁﬁﬁﬁﬂﬁ:&g amet 8M method
then sutured t

=% REBEIEN® oY O “AREC TSI “SHgHERTE reTRd FPgHitions

tﬁaﬁnmﬁabeéftGWQtaknedgandod€¢mﬂqn§-@ﬁacanam¢qnﬁﬁ§@streatment to

h&lLhliNgcRef eI cLEEL ali dQRD. 1ThesT gsuld ivag! oop
was then placed in_a subcutaneous pocket created over

m‘idrfeflgﬁutﬂra 5 AR IGHEAGEOWRI FFY 5 ReRBsBYI B FES ghdlind in the

agr dinn ligbt séHn-heasbelesedaidysA- GtELBi tdreftaehto be
urﬁ:&lfﬁloowa§hépe& n%@golq%% 19«% %: 1ﬂt %hgnge)alo 1crl]_1|lrz]3§* embo iments
%roups groups 3 ont r ol ese rats recerve
Fhel devephbehetic field treatnents and were killed at
dikcloBed aﬂﬂcﬁ%ﬂ&%ﬁhlﬁr@w%cﬂaﬁeoaﬁd1 %iﬂnof the
tre tnents usin uss el ectromagnetic
“fve as™t of élv% dabg %éeé@%(gﬁﬁh’ﬁfs were killed
at 4 , 8 , and 12 meeks respectlvely) and groups 7
to 9, 30 M treatnents twice a day using 2.0 gauss
el ectromagnetic fields for 4 , 8 , and 12 weeks
(animals were killed at 4 , 8 , and 12 weeks,
respectively). Pul sed el ectromagnetic energy was
applied to the treated groups using a device
constructed according to an enbodi nent of the present
invention. Animals in the experinmental groups were
treated for 30 mnutes twice a day at either 0.1 gauss
or 2.0
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gauss, using short pulses (2 nsec to 20 nsec) 27.12
WMHz. Animals were positioned on top of the applicator

wemdosmse2 confi ned to ensure that treatnent waBRCT/US2007/001812

properly applied. The rats were reanesthetized with
ket am ne/ acepr omazi ne/ Stadol intrape p toneally and
100 W kg of heparin intravenously. Using the previous
groin incision, the fenoral artery was identified and
checked for patency. The fenoral/tail artery | oop was
then isolated proxiraally and distally fromthe

anast onoses sites, and the vessel was cl anped off.
whst nmed ssisemedt hen killed. The | oop was injectedw th
saline followed by 0.5 cc to 1.0 cc of colored I atex

1; hr W%@lo&S f@@u@QeE@mg%e%Qg %l’]@%tl@eﬁt@\é%ﬁlgé{{ ngf animals

$ om nal skin was carefully resected, and
257 '8P COBBT wa B xXp s &GP %@ascularlzatlon was
quartarfiiigtirbygneasuriewstt hensur iracerarea awiover ad byeast one

wg@g%%gnp%g}gﬁgﬁgk fornatlon del i neated by the

I ntral um na at ex. results were anal yzed usi ng
t he SSPSSTEREt PstPEEP aﬁaﬁ?s¢sa%ak%§ﬁﬁaO“Huyaﬁﬁiprm parameter of

sﬁlﬂilaﬁﬁa@a%tdbﬁfeeﬁz&ﬁ@ﬂ:ﬁm dcamaspubarizatdon bﬁte\’\%Qna signal to
eate VEfS%S treated Y%FS occurred at meek 4

“%”ns e, @ REW vesd@® f56r RREFBN" Wbk f odh @ z}ﬁﬁﬁﬁt pathway
Sbtﬁﬁﬂﬂﬂ%; homever each of the treated groups had

S'rndéﬂth%QEHSEtC@£$§%Sﬁégndgﬁéﬁgkme¥hggnﬁﬁkfylzes said at least
neov scularlzatlon at 0 cn® versus cme(p <

T o) 2 TR o Hpeatad 255k A HowRTDRAGRaL fo Hoise ratio
isegmenas¢¢w deshvaputseduatong, t e sgeescrafe t B8 Hiectromagnetic
sasdari al,gl oop. At 8 weeks, controls began to
denonstrat e neovascularlzatlon nmeasured at 0.7 0.82
cn? COUBdLRIt Fahf R XptEepavaEtBe et lagai A2 hddhair and
cé¢¢HﬁBﬁaﬁ&he|yaf@hﬁﬂpd&%&b&sgfﬁﬁéﬂd&éﬂﬂ&nhﬁﬁﬁﬁiﬂe(é%lﬂ hair and

PRhate] R R e SIS 182 a2 for the.

20 2.0 gauss group At 12 weeks, animals in the
2 poNtTH m@EAHR of claim 1, wherein said at least one
waveform parameter includes at least one of a frequency component
parameter that configures said at least one waveform to repeat
between about 0.01 Hz and about 100 MHz, a burst amplitude
envelope parameter that follows a mathematically defined amplitude
function, a burst width parameter that varies at each repetition
according to a mathematically defined width function, a peak
induced electric field parameter varying between about 1 pV/cm and
about 100 mV/cm in said hair and cerebrofacial target pathway
structure according to a mathematically defined function, and a
peak induced magnetic electric field parameter varying between
about 1 puT and about 0.1 T in said target pathway structure

according to a mathematically defined function.
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di splayed 1.75 0.95 cnR of neovascul ari zati on,
whereas the 0.1 gauss group denonstrated 5.95 3.25
w@ed7/osasd2 t he 2. 0 gauss group showed 6.20 + 3.PSI/TARBOTH01812
arbori zing vessels. Again, both treated groups
di spl ayed conparable statistically significant
findings (p 5 < 0.001) over controls. These
experinmental findings denonstrate that el ectromagnetic
field stinmulation of an isolated arterial |oop
according to an enbodi nent of the present invention
i ncreases the anount of quantifiable
3{1eovmg:w§ahbaa$f QdLdifh ap %H%:véi/ro Jaald Elgd;ehed ?&rﬁpliftudﬁ
ncr.ease ngi ogenesi s _was deponstrated in each of the
EECH B0 0P LURE" A1 CRER S0P RERE: Shar(TFGESREY chnqigons 5
1o figrharice Sunet eorf,oandhbet e efuntdie. ones ahtisanfexthamepwbal
rRAUSS,] evel s tested as predicted by the teachings of
the present invention.Having described enbodi nents for
an apparatus and a nethod for treatnment of hair
4Y estreatrieonoandlf celrglar af aghate Dondiild GASrtMed derebrofacial
c60d Gantatped. and. del yer soel efl nUmRgNghicof nealuent,,
to hair and ot her cerebrofacral tissue, It 1§ noted
cehbl- fodSPREat PR sandovar i a9 oriiwases -be nade by
persons skilled in the art in |ight of the above

teachings.,.lt is therefore to be understood that
5%hangé%gﬁﬁ?oéeoﬁﬁﬁ%”fhgfhguﬁg??ﬁéﬁW%FléﬁB%d?%%ﬁﬁfpbe
bimd richviensi and di sxErose dowheghl aire wibhenui e ST epdaand hair

gBPIH, b Qbphhe, i ventiioReasndef i ned by the appended
claims. What is cJLained a.s: 1) A nethod for
el ectromagneti c therapeutic treatnment of aninmals and

6hunarmhec orphogi iy dlkrems bepshefeirContfidgbt hagngtod 638k and
L HRUELOLEL DAY Al b CRgE AR HRYRTALIL PAL AIELATY.
el ecting a value of sard a T'east” one wavet orm
paraneter of said at |east one waveformto maxi m ze at

7) eastTHN@e0hod &f FRAlint 8, wherein said binding of ions and
ligands includes modulating growth factor production in hair and

cerebrofacial target pathway structures.

8) The method of claim 5, wherein said binding of ions and
ligands includes modulating cytokine production in hair’ and

cerebrofacial target pathway structures.

9) The method of claim 5, wherein said binding of icons and
ligands includes modulating growth factors and cytokines relevant

to hair growth, repair, and maintenance.

10) The method of claim 5, wherein said binding of ions and
ligands includes modulating angiocgenesis and neovascularizatiocn
for growth, repair, and maintenance of hair and cerebrofacial

target pathway structures.
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noi se ratio and a Power signal to noise ratio,- in a
target pathway structure; Using said at |east one
wanegBee t hat maxi m zes said at | east one of BCEHUMWAT/001812
to noise ratio and a Power signal to noise ratio in a
target pathway structure, to generate an
el ectromagnetic signal; and Coupling said
el ectromagnetic signal to said hair and cerebrofacial
target pathway structure to nodul ate said hair and
cerebrofacial target pathway structure. 2 ) The nethod
of claiml1l , wherein said at |east one waveform
11par aRet st lotdesaat 3 caslerena séid BireHueney ions and

.conmponent raneter that confiqur sai t | e . .
LR8P of It Do BEAE  BEr b at ABSUL LD IT S e Sabne e ion
forQOribizment Mt Serahpbyasriesandérepeepar anet er t hat

follows a mat hematically defined anplitude function, a

burst w dth paraneter {hat varies at each repetition
12dccoPai Ayt é’frrﬁtlﬁélﬁa%'i d&ﬁrfl&ef‘?ﬁéob*ﬁ%ﬁ? f’gné??%néfnd
ligyapeakihatuded mekdetsticg fgmeiwithpdranet erandarcyicpgines for

tr%ggy,\@gg %PO leeh nyLspyand about 100 mvV/cmin said hair
and cerebr

of'acral "target pathway structure according
to a mathematically defined function, and a peak
13)ndueetnsBgnetdC cehest 5) cwHdelith pacaneieiingifi Bgns and
.bet ween_about 1 nil.apd about. O. a
ey "ErieRe 0P

1 T.in said target . .
453 Hiay"e R Er i T TR oAb R Sea ey Eaxteacion

fogdetirnetméunctfi ol e8p) dTderdmtshod of claim2 , wherein
sai d defined anplitude function includes at | east one
of a I/frequency function, a logarithmjc _functfi gn

, a
1hadbrcmrtied ivn S1ant an B§SiEntral P RT A0S THE
linihkedinEled«ss motivwheten noSaind halleaando£ ratamofyaowtlh hormone

by %{h%%te B%&‘V‘@ﬁ %%%?ELUBE ddigd udesat Least one of

nol ecul'es, “cells, tissues, organs, I1ons, and |igands.
15) The method of claim 1, wherein the step of coupling said
electromagnetic signal to said hair and cerebrofacial target
pathway structure includes coupling to prevent loss and

deterioration of cells and tissues.

16) The method of claim 1, wherein the step of coupling said
electromagnetic signal to said hair and cerebrofacial target
pathway structure includes coupling to augment cell and tissue

activity.
17) The method of claim 1, wherein the step of coupling said
electromagnetic signal to said hair and cerebrofacial target

pathway structure includes coupling to increase cell population.

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

electromagnetic signal to said hair and cerebrofacial target
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5 ) The nethod of claimlr further conprising the step
of binding ions and ligands to regulatory nolecules to
wendvangs2hai r growth, repair, and mai nt enance. PEI/PSZ0z001812

method of claim5 , wherein said binding of ions and

I i gands i ncludes nodul ating Calciumto Cal nodulin

binding. 7 ) The nmethod of claim5 , wherein said

bi ndi ng of ions and |igands includes nodul ati ng growth

factor production in hair and cerebrofacial target

pat hway structures. 8 ) The nmethod of claim5 ,

wherein said binding of ions and |igands includes
pHRAH AtdtRa ceYEOKI 1@ @D hhDInd "t @revaAd neuron

cerebrofacial target pathway structures. 9 ) The

RS °Braim 5 , wherein said binding of ions and

I i gands i ncl udes nodul ating growth factors and

1§thﬁ%'ﬁ§%h58'8¥381a£&>ﬂ13h5e9££wwéhe'éﬂ%@'Bf éﬁﬁbllng said

mai nt enance. 10) The nethod of claimb5,. wherein said
eLeFRRMPBELEENSLRRI FP BAdS PPAEI BRdsCoRRRACTACAgL target
paNigh00 &1e%cs ud8 di MENMRSC dbapl 7ag | 0 ifdiregE@Whdron population.
repair, and mai ntenance of hair and cerebrof aci al
target pathway structures.11l) The nmethod of claim5 ,
2QhePted megdiod BEndlaign df, wbasedndihe gdisws of nepweleing said
e IO 3 JHe+2BIL OgeNesd Ss AN HA’QVASE ué@fég@ﬂaeaai Ofarget
treatment of cerebrovascul ar dlsease Th nmet h

PRFIYA%| Th 8 U ifiet BT H S §°BPhHT hg %fplie(’!ﬁ an e*f"r‘da%&%““ of
adneharctsis: medubasi ng growt h factors and cytoki nes for
treatnent of sleep disorders 13) The nethod of claim
5 wher ei n sai d bi ndi ng ions and |igands incl udes
2%bd%ﬂ%u@%ﬁ?°§n@ﬁo@%ﬁ€%ﬁs &HﬁrﬁéBv%EﬁnﬁﬁﬁH 24t FORPFHIS said
elé@ﬁfdf&ﬂine&flcs EE@@a:dtS osdlel Saitdhndheer@ifuiacablctarget

er.ein.said. ons and |igands_i,nc
pat w?%tstgﬁcé:flr?hnéncrz e\féeeasgé:ogfa!lﬁn tO J.rnézvxvt%ﬁSﬁordrerLerdglc neuyron
populatlon

22) The method of claim 1, wherein the step of coupling said
electromagnetic signalto said hair and cerebrofacial target
pathway sfructure includes coupling to enhance healing of hair
transplants.

23) The method of claim 1, wherein the step of coupling said
electromagnetic signal to said hair and cerebrofacial target
pathway structure includes coupling to increase hair transplant

population survival.

24) The method of claim 1, wherein the step of coupling said
electromagnetic signal to said hair and cerebrofacial target
pathway structure includes coupling to reduce post operative pain

and edema from hair transplantation.

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

applying pharmacological and herbal agents to hair and
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by increasing the | ength of deep sleep stages. 15) The
met hod of claiml1 , wherein the step of coupling said
web@chssaagneti c signal to said hair and cer ebrOf/UsNZD01812

target pathway structure includes coupling to prevent

| oss and deterioration of cells and tissues. 16) The

met hod of claiml1 , wherein the step of coupling said

el ectromagnetic signal to said hair and cerebrof acia
target pathway structure includes coupling to augnment

cell and tissue activity. 17) The nethod of claim1 ,
wherein the step of coupling said el ectromagnetic

cStdhiralc@asat drftl lpaahdagesebiofue gbrt grGRtn PAUDIWAY, and
sfructure | cl udes coupling to increase cel

m?kﬁf?%ﬁ?cgn %3lﬁhe nmet hod of claim1 , wherein the
step of coupling said el ectronagnetic 'signal to said

28p1 ImandeerEeuO1a¢habs t aebpat hyay e HEEM &yical and herbal
i ncl udes coupllng to prevent neuron deterioration

ag¥terHEc kBNt dfacFartf PE tRRéFR} rHiiEs sttepippl creams, and
tepigdl mgnsaedc€]l ect romagnetic signal to said hair and
cerebrofacial target pathway structure includes
coupling to increase neuron population. 20) The nethod
20F dha methodviereiain Re Seephed aoowplishgestiel step of applying

pﬁ%ﬁﬁadﬂmﬁagﬁﬁi|&n@'ﬂﬂyﬂaltQ sat 4 MAidziandneer &M AGicabl target
uct ure |ncludes coupllng t o, prevent

phOE SRR ey ot A ERERE AT e eshPdar & I SHED!

of claiml1l , wherein the step of coupling said

Z@J eCﬂr{eOHEEQH&E 'cS:f %lg!ﬂﬁl 2‘§ 0 ﬁé‘rgln%élé%eﬁﬁ&éﬁ foagl al

target pathway structure includes coupling to increase
CHTETE P@%%lrﬁeﬁﬁaoﬁnﬁbb%%ﬁr&ﬁtm?% Ih&eFrePRage st @raicdseases -
I 1. wherein the step of coupling said el ectromagnetic

2§f gﬂ'?el mteghgc"i“odf I'!:eilalmagg, Cw re?:gg'.rqf saé:nl_c?ltreaq:%ent of a
cerebrofacial area includes treatment of neurodegenerative

diseases,.

30) The method of claim 1, further comprising the step of applying
of standard physical therapy mcdalities for treatment of a

cerebrofacial area.

31) The method of claim 30, wherein standard physical therapy
modalities includes at least one of heat, cold, compression,

massage and exercise.

32) The method of claim 1, further comprising the step of applying
of standard medical therapies for treatment of a cerebrofacial

area.
33) The method of claim 32, wherein standard medical therapies

includes at least one of hair transplants, tissue transplants, and

organ transplants.
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pat hway structure includes coupling to enhance healing

of hair transplants . 23) The nethod of claim1l ,
wob@res132t he step of coupling said el ectronagneCT/TS2007/001812

signal to said hair and cerebrofacial target pathway

structure includes coupling to increase hair

transpl ant popul ati on survival. 24) The net hod of

claim1 , wherein the step of coupling said

el ectromagnetic signal to said hair and cerebrofacial

target pathway structure includes coupling to reduce

post operative pain and edenma from hair

34y ans pllast adnfhet2b) tﬂ}&:rﬁ&ﬂt‘h appatathaifsrl a_,nifnﬂllg h&td humans
ccn(l)r%r i;sing the step of applying pharnacol ogical and

erpal ggents to hair andcerebrofacial target pathway

st r fct weastfpon @radictipppaieansaandhali nPepdwess ofat  least one

whidd form? Ravihg et hed s@f HedinBdForihehebie S&H dcapable of being
armacol o and her bal ents include at | east one

h ai cal a .
STYCGGH ¢ TAFBE® (pi CACTCPEaNRT Antdbh: &g notse Fatio and a

Poient neidisal 279 mhésaetrhodoofinclai nair , ahdr theebrofacial target

| kg the st of appl yi ng pharnacol ogi cal and
pher é}l ageﬁts ?Oaﬁlgll r and cerebrofacial target pathway

st r fetcorRS 1pritvies meRPesFed teredofaErip ramipduggyon means

fdiheydiRiAadnef ai| AlidBt2 bmayher £t NsiSaiad trreat 811 0Bf 18ast one
vl anrotact b, area I nehydes, tEAment ok o icna1 toonoise
Cerebrovascul ar Hiseas8s? 2b) He Rfh8E BfStiimtagnot
rFiher eind gaPdwe¥ esitanerdt tof naiserehriof doi al haiteand
céfléﬂﬂ&%%i&&e%f?éﬁ frhRayr edegansrat izwe EhSeasEY ing3Qhi
The net hod of c]ai rﬁél , ?urthe,r conpri sing the stlgg g%ld
S HEpIYTRGPEF St Srird TohFei e e Y hésp FeRBREP FR56d feroet
pdtrreatynmentuofuse corestebef agidl harreand3d tprdbeo fmtinad tafget

pAAAD 3QruPREET 1L Shodatdaphysi cal therapy

35) The electromagnetic treatment apparatus of claim 34, 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 0.0l Hz and about 100 MHz
according to a mathematical function, a burst amplitude envelope
parameter that follows a mathematically defined amplitude function,
a burst width parameter that varies at each repetition according to
a mathematically defined width function, a peak induced electric
field parameter varying between about 1 uV/cm and about 100 mV/cm
in said hair and cerebrofacial target pathway structure according
to a mathematically defined function, and a peak induced magnetic
electric field parameter varying between about 1 pT and about 0.1 T
in said hair and cerebrofacial target pathway structure according

to a mathematically defined function.

36) The electromagnetic treatment apparatus of claim 35, wherein

said defined amplitude function includes at least one of a
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nodal ities includes at | east one of heat, cold,

conpressi on, nassage and exercise. 32) The nethod of
w@b@i87822 further conprising the step of applRCnySmwh7/001812

standard nedi cal therapies for treatnent of a

cerebrofacial area. 33) The nmethod of claim 32,

wherei n standard nedi cal therapies includes at | east

one of hair transplants, tissue transplants, and organ

transpl ants. 34) An el ectronagnetic treatnent apparatus

tor animals and humans conprising: A waveform

production neans that produces at | east one waveform

1;‘@:}@ R P Egﬁ‘é{l&neavﬂﬁgggiﬁrpﬁf mtc%ﬁoﬁapéhh%cﬁ:flc function,
bei ng sefected to nmaxinize at |east one of a signal to

anfdiade FROPENEHY L PSP si gnal to noise ratio in a
halr and cerebrofacial target pathw ay structure; and

éﬂélggtgg¥£§ é¥@1Q§g£§Qe£@ 5%? W@geggréﬂalm 34, wherein

ucti1on or eneratln ectronagnetl
ssugﬁwlrf Bomh gar@bmfaceaét teﬁ@emwnam BREECHIE finFdydes at

18a4d e lgagbrone1 &, @eshgnatidndiyi $@ghAk) Oidi] @and ligands.
Power signal to noise ratio in a hair and
cerebrofacial target pathway structure, and for

3gpupld g esardnajredticonagaetent sirpaahtts shicldim B4andherein

t @r&g{gﬁfﬁ’ﬁ' akytas %{dmtlk}@@y é&&ﬂfééifs%1M§£§M1 S daid hair

air and cerebrofacial target pathway structure is
aﬂ%d?ﬁ@ber@fassflW@@%@PFSH@@@HWW&WH@HF%W binding
tof cLlmidnl3d4, ivheserlnteai.d at | east one waveform

BQﬁrﬁ‘bnee.l{ectggllnn%?escz_%t tk{ggaaerg’]eal?%fe r%tﬁéegfie im 34, wherein

ara er th con S sald at | east one
tlwav@?tmlmqgodreép@at cwéﬁeéwomumlm sptdafégebiic FEGA hair

aﬁ&tcéﬁéﬁ¥6$aﬁgal0téhdﬁﬁ|ﬁ%&ﬂhb93étfaﬂﬁﬂﬁeoﬂheﬂeDMrcﬁlCLum binding
. rr(? tu en\/elo%?%e %mater that follows a

el YR 1§ B HEFnpl i t ude functi on,

40) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device inductively couples said signal to said hair
and cerebrofacial target pathway structure to modulate at least
one of growth factor and cytokine production relevant to growth,

repair, and maintenance of said hailr and cerebrofacial target

pathway structure.

41) The electromagnetic treatment apparatus of claim 40, wherein
the growth factor includes at least one of fibroblast growth
factors, platelet derived growth factors and interleukin growth

factors.

42) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device capacitively couples said signal to said hair
and cerebrofacial target pathway structure to modulate at least

one of growth factor and cytokine production relevant to growth,
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a burst wdth paraneter that varies at each repetition
according to a mathematically defined wi dth function,
wa@2@aak7enduced el ectric field paraneter varyiPQI/us2007/001812
bet ween about 1 nV/cm and about 100 mM/cmin said hair
and cerebrofacial target pathway structure according
to a mathematically defined function, and a peak
i nduced magnetic electric field paraneter varying
bet ween about 1 nT and about 0.1 T in said hair and
cerebrofacial target pathway structure according to a
mat hematical |y defined function. 36) The
r&h@ﬁi[ UROREL heehsad MNtsa3BPAL B Ush PfcetlBi-BESSia1 target
_wherein sa%grdeflned anpl i tude function includes at
PREBERY G UG U4P, frequency function, a logarithmc
function, a chaotic function, and an exponentia

L Q. I ' ) .
4%? n'f;ltlé %eﬁllﬁ&r@eﬁce %&'ég@ﬁ%?@ta{;ﬁ)aga%ﬁg ITg_IE_It cfapz_gtfrtﬁt, uahe rein

cl-aim , erein said r and cerebrof ac

. thar FERV IR TRGES Ts R ERIdR% AtneFagesoRR dfeddbrehbagt growth

reetefsl] g8,ateekl Sde tivsllefow@hJBAS ot HNRMA ARdeliganids growth
f§§l0%£e el ectromagneti c treatnent apparatus of claim

, erein the coupling device inductively couples
said signal to said hair and cerebrofacial target

2Bt BNEYe 1t B ek A e e LR+ £h €1 APPRRAENIFt Q1 aim 34, wherein
Cal nodulin is nodul ated. .39) The el ectraonagnetic

EPPe RPN da fFE 88 USARAC TPV 390 R &t A2IRBLIQ FGid haix
adéveeipafacibilver ygeoypitbsagas trstignal tbomsanthtwi r
rof.agi t t.u '
R o R oA T R 0 1 B
CERRERTHIEGNECPE FFRATHRAR- apparatus of clai m 34,
wherein the coupling device inductively couples said

ighal t.o said hair. and cerebrofacial target. pat y .
131 Phs 2Rt e SFhgdt SRE S b n T e oar herein
thAadceyrloiion depiod uerdunt ivellevantrlies gradwt Bignepaito said hair

2880 Rt anRAce 0f rsA b hALEyaRd-car B ebagbal s get

gat hway structure. . ,
ahgliogenesis and neovascularization for the treatment of

craniofacial bone fractures.

46) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device inductively couples said signal to said hair
and cerebrofacial target pathway structure to modulate
angiogenesis and neovascularization for the treatment of cerebral

diseases.

47) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device capacitively couples said signal to said hair
and cerebrofacial target pathway structure to modulate
anglogenesis and neovascularization for the treatment of cerebral

diseases.
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41) The el ectromagnetic treatnent apparatus of claim
40 , wherein the growh factor includes at |east one

wo@poo7iogm3ebl ast growth factors, platelet deriveRCUS201001812

factors and interleukin growmth factors . 42) The

el ectromagneti c treatnent apparatus of claim 34,

wherein the coupling device capacitively couples said
signal to said hair and cerebrofacial target pathway
structure to nodul ate at | east one of growth factor

and cytokine production relevant to growth.repair, and

mai nt enance of said hair and cerebrofacial target
4pat M)él%tfﬁﬁlfﬁr&tifa):\?ﬁﬂﬁeﬂ %ﬁiﬂa@ﬁﬁgaﬁeﬁf ?c]ta{i@rﬁ%@n&rhe rein

par atus of, claim erein e gro fact or } .

t?%c?%‘bpelsmgt IPLAS ann%dcotflvﬁagr 8%?‘21]5?59&‘36\% RFRTt orfe said hair
apfl atetedirodecigedt granit watthwepr st anet vnet epl sodiagy owt h

- aﬁ?&& resis?ha ThEo-Rl LGHLEIBIPELA Crdy @RLMRRL » ARAAS %tﬁus
of C vely

aim 34, wherein the coupling device capaciti
CEbUPT B SR aT s HTRAS%0 said hair and cerebrof aci al

target pathway structure to nodul ate angi ogenesi s and
cul ari ' fo eat nent . of cranj aof aci al i

DOy sl R Tkt PR L £ Elldlne s wnerein
thppeturliigdofieti e BB CciEEdY ncotrlaeoggiiingigead de@ said hair
ahd AeEid BHRlEY cEQUDE £%53AInE tHilgPas ¢ £12-188led Bahba @t
age{qu&ng!gL tan%%%vpgﬁhwﬂg structure to nmodul ate

AT TgEnesi &M ant ASCAPAPFLGR i T 6F FRe2 PRt fént
cofelbrayfsghder aflivrme fract ures. 46) The

el ectromagneti c treatnent apparatus of clai m 34,

@herein the coupling device inductively couples said ‘
>4 g F6CEEPR RIS T CahleR BIUHT GPREFAFVE ar fetlaiat Rfmywherein
tis¢ remipuriegt Gevibek | GipacaRgvolgNeSisl edN@aid signal to said hair

aREUANIREEERE LN phRRwL] SRR Y (SR A
angiogenesﬁs and neovascularization for treatment of

neurodegenerative diseases.

51) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device inductively couples said signal said hair and
cerebrofacial target pathway structure to modulate angiogenesis

and neovasculariztion for treatment of sleep disorders.

52) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device capacitively couples said signal to said hair
and cerebrofacial target pathway structure to modulate
angiogenesis and neovasculariztion for treatment of sleep

disorders.

53) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device inductively couples said signal to gaid hair
and cerebrofacial target pathway structure to modulate human

growth factor production by increasing the periods of deep sleep.
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47) The el ectromagnetic treatnent apparatus of claim

34, wherein the coupling device capacitively coupl es
wa@ adod/ogisgnal to said hair and cerebrofacial targEUS2007/001812

pat hway structure to nodul ate angi ogenesi s and

neovascul ari zation for the treatnment of cerebra

di seases .48) The el ectronagnetic treatnent apparatus

of claim 34, wherein the coupling device inductively

couples said signal to said hair and cerebrof aci al

target pathway structure to nodul ate angi ogenesi s and

neovascul ari zation for the treatnent of

cerebrovascul ar di sease. 49) The electronagnetic

aratus o 4 mhe cou n

SO Lo REBR A0t < b BAAS Sl RG e "ob i Ry rherein
thadeceridpgotiari o Ctamag:ettlpai-hvmusdtem@audest@aﬁom ahéd hair

284 %@mﬁ%&balan dwﬁ&\ea%guhag%zgé HQ QT £b Nodd R han
br ovascul ar_di seas The el ectromagnetic

‘Jf?“é FoRpBAP At TS B P éPFHF inghdisi ReF kit ffplderg sleep-

devi ce capacitively couples sald S|gnal to sald hai r

5§Pdmﬁ§ ngQE@&é%ﬁeG&@rgﬁéa m@¥m%Er¥ algpggla£here1n

angi ogenesi s and neovascul ari zatron rea
the ffothedeqerar s Jd’rdélé"§§§§ly5‘1‘}upljl‘?@ élaeétﬁmhettuoc said hair
aﬁ&fﬁﬁﬂﬁﬁﬁbfaaparaﬁa&gg&fp@hawﬁyBAtrdME%&%IBot£$é&éﬂﬂﬂdem§ and
t9£¥10%o gdg%tl té&cou lLes said signal said hair and

cerebrofacrar arger pathtay structure to nodul ate

angiogeneSis and neovascul ariztion for treatnment of

56) esfe @l@@Eg&Eé?gneig): ngaﬁ'luﬁﬁzt I %%ggggﬁé Cod r&%&ﬁe%, wherein

gparatus of claim 34, wherein coupl i ng devi ce

PRA8! o EhThIERSAF avg%ﬁrf%quﬁlﬁssaﬁadh%wnadn&o said hair
andrahrebirachralal aragefetpathwayy sévtictiure to pRskdmat @ell and

tgggkpg%ggsggdqﬂgxggg&g§ggkar|ztlon for treatnent of
sl eep disorders

57) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device inductively couples said signal to said hair
and cerebrofacial target pathway structure to enhance healing of

hair transplants.

58) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device capacitively couples said signal to said hair
and cerebrofacial target pathway structure to enhance healing of

hair transplants.

59) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device inductively couples said signal to said hair
and cerebrofacial target pathway structure to increase hair

transplant population survival.

60) The electromagnetic treatment apparatus of claim 34, wherein

the coupling device capacitively couples said signal to said hair
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53) The el ectromagnetic treatnent apparatus of claim
34, wherein the coupling device inductively couples

wa@ adod/ogisgnal to said hair and cerebrofacial targEUS2007/001812
pat hway structure to nodul ate human growt h factor
production by increasing the periods of deep sleep.54)
The el ectronmagnetic treatnent apparatus of clai m 34,
wherei n the coupling device capacitively couples said
signal to said hair and cerebrofacial target pathway
structure to nodul ate human growth factor production
by increasing the periods of deep sleep. 55) The

aBhesdFfyRgnRet bt tieMennappasat s ok ehaiR3bkse hair
erein the c [ing deVIC$ I nducti vely coupl es said
5]

wh u
tg?gﬁgﬂaqqgaggpgaﬁb$q HHd *¢8rebrof aci al target pathway

structure to prevent cell and tissue | oss and

cHptAld cmfcit%m?gi@tiy%rsg&qég@rsq%%%iﬁss}5§aélggg% 34, wherein

apparatus of claim 34, wherein the coupling device ‘

CRapEiRi NG ferstpl HiAigedy gRarPtes $arid Ragrakri said hair

afi@r ehrdfraEaak al at geje P alivay y St cddire te peavenipeel |
issye.loss . and deterioration. 57) The, .

SR Tah M et S S R R

wherei n the coupling device inductively couples said

63 ofd d1RcsabilahdidiAndegehabr of feirakubasgel: P AWRY wherein
structgne t o enhance heallngyof hai r transpl ants. 58)

ER A eC R0 TEYNEE | CPRITALTENY SRS 8161 SL¥fintey said hair
anfeceigpddfectelipta ngetdewitbeagagatidtiurel yocouphas maitd
opbonal d 954 gnaaé&enaaﬂ%r%ﬁf ﬁmgfﬁfmplg@iw@fomt hway

structure to enhance healing of hair ‘transplants. 59)

The el ectromagneti c treatnent apparatus of claim 34,

eBhered nelhe ronuphddig: devhtRenindppiardely 60UpPlL% 32|, dwherein
Lgnal _-t.o said.hair_ and.cerebrofacial target t hway _ . .

tg%r%kﬁqﬁﬁggtoefﬁ%?eﬁgglqﬁWFE r ansplr Ent™ p%?%??gnnx’sald hair

agdr s yrofagd Rl Theredte Gatbnagnet Fectturgatreancmgpparcatlds and

t06s6ed aldPi4cywherein

64) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device capacitively couples said signal to said hair
and cerebrofacial target pathway structure to augment cell and

tissue activity.

65) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device inductively couples said signal to said hair
and cerebrofacial target pathway structure to increase cell

population.

66) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device capacitively couples said signal to said hair
and cerebrofacial target pathway structure to increase cell

population.
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the coupling device capacitively couples said signa
to said hairand cerebrofacial target pathway structure

w0 o007/08132se hair transplant popul ati on survi veCT/USZ)N7/001812
The el ectromagnetic treatnent apparatus of claim 34,
wherein 5 the coupling device inductively couples said
signal to said hair and cerebrofacial target pathway
structure to reduce post operative pain and edena from
hair transplantation. 62) The el ectronmagnetic
treatment apparatus of claim 34, wherein 10 the
coupling device capacitively couples said signal to

eﬂaiﬂueh@hac@:@&n&%%%owé9&&%4@@9@&9@&@@ SLHHCEY! €yherein

to reduce post operative pain and edema from hair . )
the ARIFLARGERBICS 6TLUTRAVRI BTV BIESNERIE FT@hefe said hair
afP et abis ratisl aldngd4, pabrtey nstkmdtheec odppiéerievieaeon

déggyctl ggx_couples said signal to said hair and

cerebrofaci'al target pathway structure to augment cel
and tissue activity. 64) The el ectromagnetic treatnent

G@Ppﬁ{@%ﬂécﬁiorﬁéﬁe@i@4tr$§ﬁﬁeﬁiﬂq a%p%?ﬁtﬁ@é@ﬁhic{lgai%e@hcewherein
capaci tively couples said signal to said hajr an , .
oI GUAG AP TS GRS AE AT STPUAR, €08 aUEEntocapid haix
aBdi(cdiedsoEaatsi vidngetb ppthhey edteotatamraegnet pretergatmemmbn

Ys.Qf claim34, wherein 5 the coupling device
d?ﬁ%ﬁ%%%Vefg coupl es said signal to said hair and

cerebrofacial target pathway structure to increase
68l tThdpukatbmunif) Theachedt rappagaetscot raatiment, wherein
par at.us of. claim 34, wherein 0 the _coupli evj ce_. .

tlggp%%‘fpt]‘ll\?gl 96‘6%)%%Ilensddscé:ll es?fgﬁ% P1% sséillg ﬁ:é?ragn(vflo Baid hair
agerebrairadpaliat aryeretp ey y sTrettinre o Lneyexsse neuron
pSghladPQpul ation. 67) The el ectromagnetic treatnent

apparatus of claim 34, wherein the coupling device

i nductively couples said signal to said hair and

7cer ey oflact abmd@rgeic pathwaynistappetrarest of prlaient34, wherein
tﬂguééﬁbling device capacitively couples said signal to said hair
and cerebrofacial target pathway structure to increase neuron

population.

71) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device inductively couples said signal to said hair
and cerebrofacial target pathway structure to prevent adrenergic

neurons deterioration.

72) The electromagnetic treatment apparatus of claim 34, wherein
the coupling device capacitively couples said signal to said hair
and cerebrofacial target pathway structure to prevent adrenergic

neurons deterioration.

73) The electromagnetic treatment apparatus of claim 34, wherein

the coupling device inductively couples said signal to said hair
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deterioration. 68) The el ectromagnetic treatnent
apparatus of claim 34, wherein the coupling device
w@apaos3eyvel y coupl es saxd signal to said hai rPEmnus2007/001812
cerebrofacial target pathway structure to prevent
neuron deterioration. 69) The el ectromagnetic
treat nent apparatus of claim 34, wherein the coupling
devi ce inductively couples said signal to said hair
and cerebrofacial target pathway structure to increase
neuron popul ation . 70) The el ectromagnetic treatnent
apparatus of claim 34, wherein the coupling device
a&c@%&'ek#:é@éé{laﬁo%lr%%tsﬁbghﬁé}g Nalrul-usdi €o haldreaRd aarenergic
cerebrofacial targét pathway structure to increase
NHHEHIEN PEBPLEEYTon. 71) The el ectronmgnetic treat ment
apparatus of claim 34, wherein the coupling device
cti cou S al [ d
S st e e e e Lk R b SRS O spadinpe, wmeretn
tfzmlmv@rlgrlg ﬁ@m@ws:a@epémmhxumplﬁz) sThe Slgnal to said hair
afd e i-8rBgRetdC ﬂéf%%%”ﬁgﬁhﬁﬁﬁagéﬂdéiuQE gbaimB3bse adrenergic
wher ei n the coupl i ng devi ce capacitively couples said
NHAaPOPB 85I hai r and cerebrofacial target pathway
structure to prevent adrenergi c neurons deterioration.
%3)%%”%12!;%95 RIRIDE! LEeld Bha@RPaL g #1%:10f cbal Miherein
erern t e coupling device inductively couples
they W VSiEGHA Pf%d%cd?ldmhﬁ‘ieﬁaﬁd B ctrprechéral neapyernd the
cPa MY sl iuetane donfiiaGkeaseo asd angh@iveifiet) ol portable.
popul ation. 74) The el ectronmagnetic treatnent
apparatus of claim 34, wherein the coupling device
Teapts cleetyorannsitds supatmengnarresatsas dehatlaiand4, wherein
t BENRRGL rACHAbd Q8! mahBVayh Stddiedh @nlOnd 4164 £3SR the

adrener%lc neur on popul ati on
coupling device are in orporated into headware.

77) The electromagnetic treatment apparatus of claim 34, wherein

headware includes a hat, a headband, and an elastic cap.

78) The electromagnetic treatment apparatus of claim 34, wherein

the waveform production means is programmable.

79) The electromagnetic treatment apparatus of claim 34, wherein
the waveform production means delivers at least one pulsing

magnetic signal during a predetermined time.

80) The electromagnetic treatment apparatus of claim 34, wherein
the waveform production means delivers at least one pulsing

magnetic signal during a random time.

81) The electromagnetic treatment apparatus of claim 34, further
comprising a delivery means for standard physical therapy

modalities.
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75) The el ectromagnetic treatnent apparatus of claim
34, wherein the waveform producti on neans, the

w@omieg3eng neans, and the coupling devi ce ar ePCT/US2007/001812

configured to be lightweight, and portable. 76) The

el ectromagneti c treatnent apparatus of claim 34,
wherei n the waveform producti on neans, the connecti ng
neans, and the coupling device are incorporated into
headware. 77) The el ectromagneti c treatnment apparatus
of claim 34, wherein headware includes a hat, a
headband, and an el astic cap. 78) The el ectromagnetic
treatment apparatus of claim 34, wherein the waveform

uctlon neans i s mrapl e. 79) The , )
o8] OB RGP i ER PO AR T oy SHRAF AP EC PG A3Hn 01, wherein
sah@rsﬂandﬂwé mayei@ﬁlnqhe@dgytmqmalmnma§ detiveées raat, cold,
nh§8ste ONQAPULsLOPsmgneti ¢ signal during a
predeterm ned tinme. 80) The el ectromagnetic treatnent
apparatus of claim 34, wherein the waveform production
BHEan&adﬂbbtebﬁa@meﬁﬂﬁ&ﬂeaﬂﬁeﬁmﬂéﬁﬂﬁld@&@hﬁfi6l§ﬁﬂﬁﬂ| further
ra ) e electr
Ct%%éé%%? agggggéﬁ% 5¥§%I5ggw 6% ﬁﬁ% r conp ?%Fﬁwang herbal
agertsery neans for standard physical therapy
nudalities .82) The el ectromagnetic treatnent
?ﬁ gf gla ng81 mhgrein sai d standard. physi cal
erapy nD APTE PRSI TG GRERNe aPPHEYS fhisS 34ngfurther
cemericigw. a8§¢lirmr3elneee¢msoﬁagnetérmatmeabdwal appmtateuss
of claim34, further conprising a delivery neans for
‘phar macol ogi cal agents and herbal agents . 84) The
el ectromagneti c treatnent apparatus of claim 34,
further conprising a delivery nmeans for standard
medi cal treatnents
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