HANDHELD EXCI TATI ON TERM NAL AND EMF EM TTER PROVI DI NG DYNAM C OPTI M ZATI ON
OF EM SSI ON AND THERAPEUTI C EFFECT AND REMOTE THERAPEUTI C SYSTEM 5 RELATED
APPLI CATIVNS0A4R01] Thi s application is a Continuati onprcmARast/oss4s1ni t es
States Patent Application No. 13/226,245, filed 6 Septenber 2011 entitled
"HANDHELD CELL EXCI TATI ON TERM NAL CAPABLE OF DYNAM C OPTI M ZATI ON OF
THERAPEUTI C EFFECT AND REMOTE THERAPEUTI C SYSTEM " whi ch application is

i ncor por atRANDHERDNEXCTTATEON TERMIENALAND EMEEMITTHROPRONVIDINGappl i cati on

al so cl g| f (Aol ! :

Pr ovi si %ﬁAkﬂ?eﬁf¥%ﬁéﬁgqlﬁ9f@@¥M§%@§PW EﬁdE JC‘)? ‘@feber 2010
entitl ed "PORTABLE DEVI GEMODPEVEHERAPFOTINGYSTENS VE STI MULATI ON COF
ACUPUNCTURE PO NTS AND MERI DI ANS USI NG CUSTOM ZED DYNAM C TI ME- VARYI NG
ELECTRO MAGNETI C WAVES" and nam ng i nventors Ednond Ku 20and Jack \Wang,
whi ch application is incorporated herein by reference in its entirety.
[00(§3] [0004] Field of the Invention [0005] The present invention relates
to an el ectronic handheld cell excitation term nal adapted to emt

el ectromagneti c waves that is capable of dynam c optim zation of a
therapeutic effect and a renote therapeutic systeminvol ving an external
conputer or server, 5in which the cell excitation termnal can perform
direct therapy on a human body, and can be used in conbination with other

devi ceREfATRD AdVELRATIONGIgh a wired or wirel ess comunication |ink or
network, so as to performuseful therapy on a human body using | ocal and

renidt e [P0 nEhip anplisgtiondyg Gontinationcirdarigkgnites States Patent Application No.
13/226,245, filed 6 September 2011 entitled “HANDHELD CELL EXCITATION

TERMINAL CAPABLE OF DYNAMIC OPTIMIZATION OF THERAPEUTIC EFFECT
AND REMOTE THERAPEUTIC SYSTEM,” which application is incorporated herein by

reference in its entirety.

15 [0002] This application also claims the benefit of priority under 35 U.S.C. 119(¢e) to U.S.
Provisional Patent Application Serial No. 61/391,037 filed 07 October 2010 entitled
“PORTABLE DEVICE AND METHOD FOR NONINVASIVE STIMULATION OF
ACUPUNCTURE POINTS AND MERIDIANS USING CUSTOMIZED DYNAMIC
TIME-VARYING ELECTRO-MAGNETIC WAVES” and naming inventors Edmond Ku

20  and Jack Wang, which application is incorporated herein by reference in its entirety.
[0003]

[0004]



[ 0006] Traditional needl e-based acupuncture therapeutic techniques has been
practiced for many years. For acupuncture therapy, needles are inserted
into or cWogeilzmsiweri di an points along the patient's bosgTtus2@&fifosss7t he
desired and beneficial therapeutic results. [0007] Conventionally,

t herapeuti c devi ces and equi pnent are avail abl e where the system

15conpl etely bathes the patient wwthin the el ectromagnetic field. By

envel offiield of ke Ipa¢ntont in the field, the systemattenpts to achieve the
sane desired and beneficial therapeutic effect as traditional acupuncture

t echni OS] [ TiB08¢scMtiaventienctelatasdg Areelpaironicdiandhildmel] exetgon tereingli onal

devi ces focused thus the
ef fi ca&ga %{ds{oee%fetl&ﬂgmg% Léhpw?g%snﬂ?ag%ﬁgsgfﬁldgg%&lgggtbﬁ%}@?\?gr due to the
gener i chanateutieefict aﬂdea rprhaibfthnrapemtm th'stnrg inentvilgarcaxtdruaticomaputend Scrmrl m zed to

address t condi ti.on t] enefits of
such e el tieRoGRRahiny Se dforn et RLABTIA figfth oBE) SpfBR AT Do
be usefus¢d m[c@ﬂﬁ&}iﬁbrdwﬂt}f ﬁhanibv:césaﬁwax&stbndadmrwwmédanmlwﬂmgnet| c health
devices utilizes visible red | i ght an nfrared wayv i.e., a
much hicgRaHnaYen ik Oépe?”ﬁﬁ(’ & %Sctf’rpf)'%ﬂahlgf’ﬁ% hetap¥ Py & Ay ™ ebO%y%ngg q%%lr apeutic
mechaniagdrenddit mfcimass @il ddavi ces clains to have the ability to inprove the
user's immune system and bl ood circul ation. [0010] OQher systens utilize a
static magnetic field (i.e., those generated by magnets) and through
di fferent notion nechani sns generate a cyclical noving field. Moreover, a
significant drawback of these systens is that they are nechanical in nature
an th ovi de pul se el ectromagnetic fields, which have been found
dq Afﬁ?}@%eb

to provi st efficacy. Al though the device can be designed to
prOV|d he

nmec han ngrlﬁgl'tgo@ﬁ eﬂlesl% &{1%56& c@rpé;tthlg% %g%h’%ﬁ%%S%g%%%F gﬁgm%egrf &t hese

pl at f ormmlySrem's Fer surptmtirg derappcheogles are ingeitelanto enclhsepateddian pointschi eve t he
opt i mal aglgnt s%ow R¥feLtqgel (}JSTQCF ar%rb%ﬁé?fr&al 'thQ}Iang}tlcqgsui@ directed to a

el ect r61 utl evic omzed emtted

el ect romagnetl c (EM waves varyl ng dynam cal ly with tinme for
[0007] Conventionally, therapeutic devices and equipment are available where the system

15  completely bathes the patient within the electromagnetic field. By enveloping the patient in
the field, the system attempts to achieve the same desired and beneficial therapeutic effect as

traditional acupuncture techniques.

[0008] The electromagnetic field from these traditional devices, systems, and equipment
are non-selective, and non-focused thus the efficacy of this type of system is questionable.

20  Moreover, due to the generic nature of the platform nothing can be customized and optimized
to address the patient’s condition, so the therapeutic effects and benefits of such platforms

cannot be guaranteed and time spent on such therapy may not be useful.

[0009] A different class of broadband electromagnetic health devices utilizes visible red
light and infrared wavelengths (i.e., a much higher portion of the electromagnetic spectrum)
25  as the therapeutic mechanism. This class of devices claims to have the ability to improve the

user’s immune system and blood circulation.

[0010] Other systems utilize a static magnetic field (i.e., those generated by magnets) and

through different motion mechanisms generate a cyclical moving field. Moreover, a
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10excitation, which uses el ectromagneti c waves having biologic cell or
tissue efficacy (bioelectromgnetic waves) corresponding to expected
physi cal woabiem4sdoza recei ver or patient body to perfor mCThSe@EpesI48T
radi ati on on a specific part of the receiver or patient's body. It also
advant ageousl y but optionally but advant ageously provi des di agnostic

| nf or mat ] %Swdﬁ@wqafggﬁt B PO b ? Sl ScRhanRl fn%a&réﬁ%wa chlere. during,

and/ or Si&88 parti e present
i nvent imlwmﬂsemtrmmld ﬁqﬂ&r Mbhdﬁa%&twdtnﬁiudd ed mcwd@ﬂnr: best bficagyeut i ¢ devi ce

h I h d
the. et b <Pl be SnRe Lo ) o REEAONAPleh B TPl T, P 0! O

COMMUNiag#hidaetonhé iﬂeﬁ?&hnedilmaiuresgﬂhemw gmubs it nsmﬁ ibas‘sfbﬂuefopmesaﬂmformy ention

lates t tabl e and/ or handh t
20001 TRPS GRBARAPPUTGE et PG ety B R PR g om 1t 1 ng an

el ectromagnetic field having particular electromagnetic (EM wave and

el ectronic characteristics. The use of the device for application of the EM
wave or waves to biological tissue, cells, or aninmal or human for

di agnostic and/or therapeutic effects, particularly in conjunction with a
renote system server that provi dBEMMARYst or age and optional data or
information processing through 25communi cations between the portable

el ect r 4o01d] dtheqceeﬁntdmtelneorr s ntdedtpstetasirgwe therapetiy dgvieomndsisterat i ons

D i L b Ahihd SR BB R BV Dl &I o) ARG [ ipdichioct | ey any

can onbi nat’ eV|ces of the
sysiipe mekhtanughvlach/\usesademd}’agmetmwaeésdmsmg (bto&ﬂgld(qellsm tissme bﬁicmr f orm usef ul

t her apy human. body .whi | e |I|2|n ed control

i nf or né?'ogﬁ&ron?ﬂ@‘fﬁﬁw §%‘6€§B?,“Idltl GLXL‘?L l%ﬁt% Ianre?fg%ﬁ ﬁer Helbect, the
I Nnov atbo@toPediéin eerapeniorradistion odet\spaﬁﬁcfpm of et tbdeidgr of pienrtagneti ¢ pul ses
and stream ng the electro ul ses, cont | nyous t efined and
o capagr Braestus BHES pimaR ooty R Baaury PEaide (Rt te ifefafi®  ne. uaer s
pal m ofrelg@goAfbidlbiEe ﬂ‘s@@é or phtiént 8la6 b Oraginaigl snditlfsivahapasmeand Inavef or m

characteristics are dynam cally 5confi gurabl e and e t hrough
soﬂéwaﬁ@eHﬂ??ﬂ@‘?ﬁ@P?ﬁ@%Wﬁﬁﬁfm&ﬁHWBP“WF ﬁ???@é?ﬁ@ﬁ@ﬁPﬂﬁFﬁg§CHBWF over a

nul ti - SRESietfic Qemt Rfheld 1ﬁ%§lm36ftth@;5atf%ﬁﬁfn_a&gom£ 20:mbntland BlaOfrbEResaspect , the
i nnovation provi des a heartbheat rate sensing system .. i
the EMW emitter, sensors, and wireless communication interface for communication with

external system elements.

[0012] The present invention relates to a portable and/or handheld cell or biological tissue

20  excitation terminal electronic device for generating and emitting an electromagnetic field
having particular electromagnetic (EM) wave and electronic characteristics. The use of the
device for application of the EM wave or waves to biological tissue, cells, or animal or
human for diagnostic and/or therapeutic effects, particularly in conjunction with a remote
system server that provides data storage and optional data or information processing through

25 communications between the portable electronic device and the remote system server via a
communications network. The cell or tissue excitation terminal can perform direct therapy
on a human body, and can be used in combination with other devices of the system through a
wired and/or wireless network, so as to perform useful therapy on a human body while

utilizing remotely stored data and control information.



i ncludi ng: an accel eroneter for sensing a novenment of a body part caused by
bl ood fl ow or heartbeat vibrations, or an infrared reflective sensor that
senses blwoaofdmssoehr ough the 10derm s; a digital signalPCpruse@s®ss4st or
extracting the heartbeat or pul se beat from sensed signals; and processing
logic for determ ning the heartbeat or pulse rate and the tinme of the next

heartb r pulse. [0015]1.n anot her .aspect,,.the.innovatiaon provi des a
portabﬁ@lagvilgém?tg?ra °’ﬂedﬁnoé{f‘té%‘tW%‘H&eﬁﬁé’top?:blf)g?véce? ora(ml'tnﬁlgl ivering a stream
of de: _6%!66@6th€§& ﬁul@fbl hﬁcﬁﬁreﬁrﬂﬁg&lﬁdb éiefjdtrﬂ@lagﬂtﬁc _ibfl_ﬁ&%@ﬂ(ﬁliriu@t;\sfljr () edie'ﬁﬁedaf del;]i ned
an imted region e n body - specific t,he center t he
user's aBé\f'WftS‘fgeg@Pé’?B‘FthP‘ﬁé" F%’t‘, spﬁﬂégaélygl%ecegqebgﬁln%ﬁsgbﬁgql{ncor ﬁFg s having
wave shPRst. ARElcIvaRTaBRdNc GORE SHabey dnd iat&fofnh cHarattetistdsnaidyaahicylyconf i gur abl e
and sel ectable by software during the treatnent, and wherein a heartbeat

S

rat é i $onfigveable g seladabiefirqueh sefvae Ayinerthelicatnent apd/ordirmm eatgent to

el ect r QRBGHRAE bver MRV Ri-deSsislRlduke b HediAkitBBthiabp. account the heartbeat rate
and/or 20 heartbeat timng or according to other sensed patient

conditions. Delivering the stream of gel ea§1trorra netic rfé“' ses near the center
[

of the [94}" SIngnethsraspesh the ipfovelin Aoy eiheat TR SESINESES Tt per haps not as

ef f ect ij\fudise: 3h adcBRromRM: €or-sel R Oho RIS dAFREEusedy®dodmRWaS i on
provi des a systemincluding: a plurality of portable devices for enmtting

>L el dl ng
el ect r bRUEGKEIRatEDr 8N gHfered reflechys seator drtiseasssiilecdifiny Biopeh Bee 25streans of
el ggtr Q%ﬂ&%}d&%taﬂihn?a@ﬁroc@s]séﬁw é?&a@tl;ng R RGEBANBYREL ibBat RhEEhdUC, and/ or

magnetic fie to separate defin and limted regions of the human body;

each ofignile asf processing deeig foe dgermiviag tetheatvgnt of Phlse rageeasid thedinge ofithdhavi ng wave

shapes gyl Qrisgharacteristics that are dynamically configurable and
sel ect gg’pee%?gngptmﬁé treatment through software, and being emtted and

delivered fromeach device to a particular body part. In sone exanples of
t he 30d@015L e, Ingyesherpspeah therigndyaiipn rreyddasgpprtpkle deviee far goilpgpart at or near a

The. parta o e (GO al Gl EXA TR Eam oo BB P s s TBMT osoaer
15 magnetic field to a defined and limited region of the human body — specifically the center of
the user’s palm or sole of the foot, where the electromagnetic pulses having wave shapes and
waveform characteristics that are dynamically configurable and selectable by software during
the treatment, and wherein a heartbeat rate is sensed by the device and a modified and/or
modulated electromagnetic wave is delivered taking into account the heartbeat rate and/or
20  heartbeat timing or according to other sensed patient conditions. Delivering the stream of

electromagnetic pulses near the center of the user’s palm or sole of the foot is also effective

but perhaps not as effective as at the center.

[0016] In another aspect, the innovation provides a system including: a plurality of

portable devices for emitting electromagnetic wave signals or pulses and delivering separate
25  streams of electromagnetic pulses, altering the electromagnetic, electric, and/or magnetic

fields, to separate defined and limited regions of the human body; each of the electromagnetic

pulses optionally but desirable in having wave shapes and waveform characteristics that are

dynamically configurable and selectable during the treatment through software, and being

emitted and delivered from each device to a particular body part. In some examples of the
30 device, system, and method, the body part is a body part at or near a meridian point. In

another example, the device and method are applied to the palm of the hand, while in another
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exanple, they are applied to the sole of the foot; each of these later
exanpl es havi ng denonstrated particular beneficial therapeutic effect.

[ 0017] Thwoporzakioe devices emtting a treatnent dose ofPCElusetinossgneti c
radiation to a limted area of the tissue or body and not to the entire
human body. For exanple, in one 5exanple, the emtter emts the

el ectromagnetic fiel n_ar ) I I es in dianeter,
and m)reéa'ﬁ ﬁ?ith%?'l ﬁrifapé’gﬁ‘i g’fﬁ%ﬁ eeﬁ%f/th%ﬁ)ég\?%g ﬁ?lthg&dllh{gﬁ%%ag@}e%p %‘?Eé;xanpl e in one
non- | i Rietbigrated papiceatieheiiva tiempsttandffead. | y 0. 7 i nches and 1.3 inches in

di Ftlrreter. Wil e circular em ssion patters are effective (e.g. diameter, it
Wi b regl at . It i LSS @bk er needs to
be ci ri%‘?‘gﬁ) gﬁh(f ptoﬁglflg p %‘}elceggﬁtts}%raa%&grg&gﬁgsﬁ&ggke%pﬁ?%@%%gtéﬁgf)fa annul ar, or
ot her piatitedmrea oEthe liswe ot biatyend ewti to theienticldasn hody. r Bfrezamplonnand cat i on
interface, providing a wreless two- | el g Yye ' to a

net wor apBfernreT ity fodRiabli SR SRTTRCRERTET SRRIEE LR | 2

provi den airagxlé&gendimgrepymeaes&ipp@xfnmtelpand-iecﬁ inslraitdrj for weuplainwsg pat i ent
treatnment data, an atient specific settin for t.he. partahl.e, device.

15[ 001 8PPHMYTRE ?ﬁ‘é‘i"plﬁgﬁg‘@f’? S‘ibﬁgnﬁ'%lﬁé)&a'f‘&?ﬁ a‘b‘f@%/i“ﬁé%s '3%i§g"re{eébll%{éh'§evi ce as
abgVﬁ, c%ﬁﬁﬁ@nﬁlss}i _ad@’s{iaﬁé&:ffeStliwaqwgJ’c&dnétérQMhbé appescingdd thae abigregthabl e battery
an as physi cal . di nensi ons | ess_ than i nches, by 4 inch b i nches.

[ 0019] I°Al AR HEPisHOHRALET el R yEUe thet &W’ éis‘xi%t?etsﬁﬁ‘?eg%?i@%?“ & as above,
whepei ByhiNgnd8Y. of 8therpatemanE&h peks@anRindudes £hitekis @h@ivnicafiobet ween 10 uT
and 500 uT. 20[0020] 1 n another aspect, the innovation g_ovi% a portable

) )0; . s
devi ce infgrizgsoRravidig a Mareless FYO- Wi QBN IGaHPRENEERUIOR M Pgtuark capa ﬁégst one of

the f Olillltl ;Jiﬁait cShrBLiRLS Al oM slreﬁje%,sfﬁ/hiicﬁ‘bﬁ)ﬁzfdéﬁﬁragg %Piﬁ beasbingetorpatiennt er f ace,

and a ce ar tel ephone wireless int erface.gj n anot her aspect, the

i nnov atspesifiqwarefatas, patiens tradmenifdatgppidynatient specilicseitingni@yherriabliave to tissue,
i ncl udi @ﬁce during a first period of time, applying a pul sed el ectronagnetic
25fi el éj aving a first electromagnetic field characteristic; and during a
second period of time, applying a different pul sed el ectromagnetic field
haviSng [8018% c oindnethesaspeshaligriargvatiqn pepyjdes a portable device as above, wherein the

device is powered from an internal rechargeable battery and has physical dimensions less

than 4 inches by 4 inches by 2 inches.

[0019] In another aspect, the innovation provides portable device as above, wherein the

device emits an electromagnetic field strength of between 10 uT and 500 uT.

20 [0020] In another aspect, the innovation provides a portable device as above, wherein the
wireless interface comprises at least one of the following: a Bluetooth wireless interface, a

WiFi wireless interface, and a cellular telephone wireless interface.

[0021] In another aspect, the innovation provides a method of applying an electromagnetic
wave to tissue, including: during a first period of time, applying a pulsed electromagnetic

25  field having a first electromagnetic field characteristic; and during a second period of time,
applying a different pulsed electromagnetic field having a second electromagnetic field
characteristic different from the first electromagnetic field characteristic, where the second
period of time corresponding to the time of a heartbeat or heartbeat pulse; and dynamically
modifying the first electromagnetic field characteristic and the second electromagnetic field

30  characteristic in response to feedback from the heartbeat sensor.
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characteristic different fromthe first el ectromagnetic field
characteristic, where the second period of tinme corresponding to the tine
of a hearwbeat2/mag3okeart beat pul se; and dynam cal | y nodi Pgirng2aihes34sr st

el ectromagnetic field characteristic and the second el ectromagnetic field
30characteristic in response to feedback fromthe heartbeat sensor. [0022]

I n anot aspec novatlon des thod di a S a

condi tllgkgzrzl)f SI§ B%‘BV au%%g‘ ISP U R S|acmer a(§l| atd 1°6h osfn acoﬁ%ﬂ&ﬁ%’% line or
poi nt  Gbdaudingeectomagnetiaradiasion & a’ngertldlm lireae poianofaf huthae baql}phnded radiation to
determ ne.a conditiop,of th tJent nd.to de tify, adapt,
or modiFPing ! ?réﬁ(‘t“r‘?ﬁﬁ? thF@B‘?lﬁgr ‘@‘T’@B%Te% é"ep?rctggéﬁ?“ ?tﬁg%ﬁa?ﬁegtﬁnﬁ °directed to
a t her aipRthing aklyidéify, d8apior et o AitragchefVegimees varyi ng dynamically with
time for excitation, which uses bioelectronagnetic waves corresponding to

expect y st.at us . of r er ormrad tlon a specific
oar 8 of oAb Pl iR is B e HeatsRulGhueh TopB fhim By 2,7 Soe

di agnostaves vanfiog dmhmtmuy @itAtimedort excigatioh,OViEH wset bissledrontagpaic ivanés st at us
before, durin and/ or | 1o eatnent. 10[0024]. In order. to achi eve
e ob et PUieR ENessrphis G E e O BB 1 HUBHY PSP 60 F SES 1 B8 ¢ abl o or
handhequittféeédewexclttaeblamntagédnsryadut SftioHaW préviasi apipaektic aifongiog apabl e of
dynam c optim zation_ of a therapeutic effect. }0025 ]Ln one non-limting

exanpl &latngdo gjologi tissus orpatienh sleiys befpre, dring apdion folloging tFRAIME devi ce
i ncludes: a processor, processing logic circuit, or central processing unit

( CRY) ; [07023!]3hLlimﬂiebwmstzeaﬂhblSbﬂﬁtveCdrie@Harﬁ#ﬂvbﬁBe prl’eséileriﬁaftloﬁ(pmejéﬁed to the

processor sed t.o detect uman status jnformation; one or
mor e E|PeE%b3%wS§ rdcce Emlt%wnaeﬁlé%rgmfesa d o8 apdEaRalif of HERIN v o
generatogﬁlﬁlzhﬁom@r@wat&duaafebhe processor or CPU and the processor or CPU
controls, according to a signal detected by the human body status detection

devi ce, g i oel ectromagneti v ner at pted and COI’][I gured to
et of0G3hq oGy Bar BER PO RGO e TETBE OLBI BT (2B B ot ed st at us
or subjdeiés iAC10ded: PEFIERsOlPrbEEEsingUSeid cir€uits bidRhital pesveEsideQnitiePdR i ces. [ 0026]
In one non-limting exanple, the power device is or includes an
el dét r §BRanbedy status detection device or sensor connected to the processor or CPU and used to

detect human body status information; one or more Electromagnetic (EM) wave generators,

where each of the EM wave generators is connected to the processor or CPU, and the

processor or CPU controls, according to a signal detected by the human body status detection

device, the bioelectromagnetic wave generator adapted and configured to emit or send

20  bioelectromagnetic waves corresponding to a detected status or subject; and a power device,

used to supply power to the devices.

[0026] In one non-limiting example, the power device is or includes an electrochemical
based or standard battery, such as conventional alkaline, NiCad, nickel metal hydride, or
Lithium Ion based battery. Advantageously, the batteries are rechargeable and the device 5
25 may advantageously either include recharging circuits or be coupleable to a recharging circuit
through an external charger. The power supply may also optionally or alternatively provide

the supply power to power the device using high-capacity super capacitors.

[0027] The present invention may advantageously further provide or interoperate with a
remote medical system. In one non-limiting example of this a remote medical system, it
30 includes: a control integrated circuit, processor., processing logic circuitry, or a central

6



based or standard battery, such as conventional al kaline, N Cad, nickel
nmetal hydride, or Lithiumlon based battery. Advantageously, the batteries
are rechavgeatdmasmad the device 5 25 nay advant ageousl| ycCeiusk@n/ossast ude
recharging circuits or be coupleable to a recharging circuit through an
external charger. The power suppl y may al so optionally or alternatively

provi de pr(t)cessuf%{ggt_/(FPﬂﬁ\g%ell HP blB{%@ﬁ[ﬂ t E\% qu Yaltlgl? te Hﬁlnglgor %%&iﬁe GARRGhS ééll]ls uper

capaci t'ors resent -1 nve vant a eodsly further provide
or i nt er bjpdogidabtissig éxc&atroaﬂntmnaireddaywle 1wwbembldlmg1@massnomhummtbpdvg exanpl e
of this r ste it 30i ted
Ci rcui tt"ﬁl dggoé%’oﬁlce pr &58% 958G g‘iﬂgcé& forgycaﬁlsgl?enﬁuman bo(,ﬁi&f S%['élpr ocessi ng
uni t ( Ghdjmatincetdmmunidation cb@ucceaalr ctmﬁtsfumcmmurﬂcatmmhetWeannhmedll or devi ce,

where the cell or Eag % ﬁ% |ssu§ ﬁlﬁhat' 003 t er.m nat or device includes:
a biool G§FiLaben {graig A ?\utﬂ%i}‘c Y I thg &yt MEHCY sV RO sensor, used

t 0 sensgeicddfd mttofbysﬁﬂnogit@pdsed bas/e@ theleRRatpdytnifad bntsthe Rfatgrat i on;  a
comuni cag i on devi ce or b\ﬁocw t for conmuni cation betwee cel |

Sexci t AAG%3! tysteRy ARA orapate RicslgctianagpsiicsTays eSR TS IV ¢ $3ch ﬂféth? E%t e medi cal

Syst emMy@fve @bnckrd16i6 isBRHIRLE thiBidh dRfvirR)eicbhitd b idiRsReoP 6 e hnll iR exci tation
termnal and the renote nedical system one or nore bioel ectronagnetic wave

gener atPBresssonpidr Rl eqitRispccondingtan wigndl dgferied by Be duman boskseiisdgtestipiough

drigi NQe @61 AR GBe BBl ABmALREIE $20L g&%ra@%’dap@é&%& BéniuRaessan or CPU
controls, according to a signal detected by the human body status detection

10devi dioedctrerapanetic wmé cofrasponsiéngrte fulgiaeied Hatiarsubjestetndtagiongtdgyicéd and
confi gtﬁ@&fjtotsgpﬁfﬁgwégh | SGLERIR gn@/u LoRYES ufleeci%ésoge@lhagerto?s&v etect ed

status or subjec a power  device, used to supply power such as a
vol t agevherecthe coraputarisereertis cannedied tadhd asHor tissug evepatianrternrinad er davice where t he

comput rpidll ég’ﬁfred &.v&i%ﬂé@?ﬁ&&grkt L B&; ?ldllndr[a%cetsé gﬁ}é%uﬁféﬁb&ﬂ%ag& term nal or

devi ce a wred or wreéless ne recel ves "and processes the
hurtén ldet&ytimiafousatﬂ)ﬁdett bg thearll onfisnaetcitativngentinayand bends ed instouction ssue

excitat] sends an ruct 19l ot i.nformati on, so that
The! oo olBE sdliE o e REASSHAR CPUidribieh 8Pt el Lont rors' o
ot her wiceralnér dnl&mzss infflnencepthe apérationaff tHeltdoddcoehegictiowagngheratonamve gener at or

1 dt 1 1 1 t 1 ted st at
ub; oo et DR e SRS el S CHERTSGP SUaFfhuni cat 1 on 11 nk

between the cell or 20tissue excitation term nal or deV| ce and the conputer
or ser @8] s Alds\edtagamusi&, aneireléss neumdndnezbmmhamﬂlefk bapyen detcelbor of t he EM

égs tuo t he . tltentl%.| é\paert. | t HL? bre unders od thtt thebcell or
é%?&efcé %’h CpPRoR A Vi ang 4RA SRSt © Sgﬁﬁs?{lﬁlu B % A'2° HPEYEss manner

t 0 an mﬂaemmdpﬂtcetm dfehectSd veRsionheRitibmbody jpums Mttt bé tigdzestoodithat

(transcei v t he Iari't ernmediate wire|l ess co ni cati on device may

then c Hﬁ’rféﬁt"?' flgu? %ltgt}&né?rﬁgﬂl gLJgyise may communicate in a wireless manner to an

intermediate wireless communication transmitter/receiver (transceiver) and that the
intermediate wireless communication device may then connect to the external server.

25  Various wireless communication means and protocols as are known in the art may be used,
such as but not limited to various cellular telephone signals and protocols, WiFi, WiMax,
Bluetooth, other proprietary wireless signaling means and protocols, and others as are known

in the art or that may be developed in the future.

[0029] Furthermore, the remote medical server may optionally but advantageously include
30  or may be coupled or connected with a database, used to store the detected human body status
information, other associated therapeutic information, various therapeutic waveforms or

waveform definitions that may be used to generate the actual therapeutic waveforms, and a
7



25Various w rel ess communi cati on neans and protocols as are known in the
art may be used, such as but not limted to various cellular tel ephone
signal s awd2praoussmel s, WFi, W Mx, Bluetooth, other prepriust@anyssT el ess
signaling nmeans and protocols, and others as are known in the art or that
may be developed in the future. [0029] Furthernore, the renote nedical

server nmay. optional.ly bu vant i_ncl coupl ed or
connec tmeacﬁ’}4 antrﬁlatéonghe{f) ?';lf)tatg Ee’l,e aogs e Sﬁg&grt% %rlf éat{eﬁtegl%g?% ?P gﬁldﬁﬁ%{rsa%%b ody st atus
i nf or mataveforms theenappsgoelatiinekip tiketablecertdata sirndtane histingom otheawibous t her apeuti c

ther apdttanaGierefel e RS AT: TPt eRRe PR 07 30, 2

st r uct wné thefappatic reaahs Sirekpuadmg o6 difforedi iunandodndatumvef or ns, the mappi ng
relationship list, table, or data structure listing or otherw se providing

t her.ap j Loel ectromagnet Lc.waves or .hio [ .G wave

conbi niwjgﬁsb% e?rhoé?’glbee%fvief:%u%gnoé) ﬁg%a?lpl gg%%dﬁ%ﬁ%o&(&%?@?éesﬁgm human body

st at us.opbin@aBey moduld) @daposdeand threfigaexi\feruptatinghtbs megptingraktibonshiplist,

advant ageousl,y i ncl ude n.optimzati nodul e, . adapt ed. and..configured for
updat i ﬁ%’?“t’ ﬂéd%ﬁﬁﬁicﬂﬁe ?@ag‘?qtéﬁ@?ﬁsﬁorﬁog‘?‘go? ggil%%ngfmﬁﬁ?gq'ﬁegﬁgpﬁ’rsg of patient
si ckness topdaRnit eiafhshipdishaiiebtinias of feosmmended therdpeutiz, SO as to update the
rel ati ons% list with optimal or recomrended therapeutic

bi oel ePiEREGHBIFUC WANPEs. 10[ 0031] I n accordance with one non-1liniting

exanpl e of the inventive system device, and nethod, the EMF may be a
pulised [60Ff] ( PRMEJorddnCOBRE deenomeiniting etantpud tiedavdndivé ontetredeviiceadnds may

optional ly but ant ageoysl.y i %a power nonitoring device, sending
out a é’?"é}ff’eﬁil’g‘?@?’ﬁ:\e’ﬂ“wgﬂ% fﬁdéluvﬂ?éi r suppl enent or recharge, when the
battery power is too low to sustain performance of the termnal. . For 15
exanpl ¢0032herEhercal obtissaexaitation| temsieill 6 chag opti@mfly but advantagdowshtiocluddght or an

icon on the di,splay on the portable devjc en remnaini ower is |ow.

Al ter n&f"("%‘?‘?}m[ﬁ’g‘n ﬁevé‘i?d?ef‘ﬁﬂg,ou?%ség‘?f Efnc&h a&fdi{fwg‘bg’ @&W@g\e@ 'to an external
devi ce r@harfpy Stiemtlicbattedy @owet 1 &lo 16y 36 Qtal performgiee af the tehinah eF@pi st
associated with thaé systerin t haé1 1power is |.ow. l[1%3033 Advant ﬁgggﬂsl y, the
sy 4P emeRHIP BN g &e o PudIGIs2qundiar beep Pral Rdicdnr b PrAnd el Byt Ptware or
al gor i thMORRhBk dBbcd WhéhQBhAiRRE ipeWeik Idw. t ARekleietLordn additinethalsigngyst em t o

predict the total power required for the particular patient treatnent
sessi omaydecpmmupicagd {0 ansxtcshdevigsior Byt © infeEm febsisivERr 28 QRYREBRCcommences

that tRer&idt Sssobihibd Gith at RRWET thhtoSerRIGt.e the predicted treatment, even
advant ageously taking into account how the therapeutic treatnent may be

dynam ?(?(}35?/ azgc(ijvagtgge%tuél\}{ﬁlhg Sylg%mrrg%}ofr Idgv(%ée will include a prediction logic and/or
20  software or algorithm operating in conjunction with the device 5 or overall system to predict
the total power required for the particular patient treatment session so that it will be apparent
before the treatment session commences that there is sufficient power to complete the
predicted treatment, even advantageously taking into account how the therapeutic treatment

may be dynamically and adaptively be modified.

25 [0034] In one non-limiting example, an additional power supply may be attached to the
portable device via a plug-in or other coupling terminal so that treatment may with certainty
have sufficient operating power. Where treatment may be extended, an external power
supply may be used exclusively for operating the portable device 5 so that any internal
battery may be primarily used to operate the logic circuits, sensors, and/or communications or

30 some subset of these, and the power to generate and emit the electromagnetic, electric, and/

8



25[0034] In one non-limting exanple, an additional power supply may be
attached to the portable device via a plug-in or other coupling termnal so
t hat treavoent2/mas3p2zwith certainty have sufficient operatrcmgspaness4sither e
treatment nay be extended, an external power supply nmay be used exclusively
for operating the portable device 5 so that any internal battery may be
prlnarll 1 sqf

comuni¢a a:égﬁgc f%e?ds%%gn%%r \h(?ed b%}% xﬁr&awb&aéu@ﬁg %ét&g?g% rmli/sgerywr ate and
emt t hembvhmtenwmgnékiattach&ieemfnhmievamd/to @e paientinbobyt asat iSioelydashior waves
provi ded b extern hi s encunber
t he at t‘?’iéﬁﬁjyrf;é’ﬁ({] exf”ﬁ%le f“(’:l\tlavelgw V8R&? elecfb\}[Cfll CO{Cg hhaﬁ)m(% bg@%@g&%‘ﬂ%@ém y athin
Wi red a@feakh(fodtabledevid after placement, melenwmhﬁcamoehngmﬁcarmal cord) that may be
connected to one or each portable device after placenent, the encunbrance
IS i fLcant 0 rth [ netic wave

gen rat@{lggn y#%peF%%dﬁF bSgll%ﬁ%v ?QB%@% %€$$%€f§é§ﬁ&&@gggfornlnultlpIexer
adapt echdasmlageouwsty igclndda Weveferal redltiplagercolapted pohenfignréd oebadeting magnet i c waves
stored Iocall% iE.tl t erm nal ortfrgg;lp %g toreqorp t(%es ! ted by a
server EFPIPGRE @Fﬁﬁnﬁﬁﬁn%ﬁfﬁﬁ?iﬁﬂﬁ ne dP FomiteRg 8? desirabl e
bi oel ectr permsrgeEby zfise‘«\&\/ﬁﬁ,prdchsﬂ@ aﬁevapahng\a\m smyal Mutré‘cborslafmbt&r have

di fferent 10characteri st| re in at € ast Sope G@%% | es the several or
plurali QFlegtromagnetc RavRs: ?stS%‘Fe vaggspaychedhy me L have "?“tl n accor dance

Wi tify ormaﬂaaenéﬂcgnv&nefegnammb@me &amphyiiRRekedyr plualitsofdeladavon device
optional ly but advantageously i ncl udes or may be coupled for comuni cation
W th adQ@HWﬂﬁéﬁﬁaﬂBW@%tor 15[ 0037] In accordance with one non-limting
exanpl e, the human body status detection device optionally but

advant qgmozlsqlsl I dcmaaﬂeggggnm llnﬁmﬁ@gpwnqxlb , ierhuaRABOd sﬁz&?sj detecihdrt h a bl Iood
pressure detector ordance wit non-1jmting exanple,

t he hursiﬁwcgempnglﬂya%gc[“@étagww@w? EEMBHS QS’H&H? @)rﬁalpmaeuwwaﬁ@&ug y

i ncl udegaeat®Yece, Coupl ed for conmmunication with a 20noti on sensor. [0039]
I n accordance with one non-limting exanple, the hunan body status

detecti devjce o ona but . advant a des or nmay be coupl ed
witlh a lﬁﬁ%d W%EF&P Pé%‘{" ‘%W&%an“ﬁg%ﬂtﬂ%ﬁ’&f‘ B r%‘r‘se‘{etefﬂé
bi oel ecclem@éraanﬂam)cbmn&gé&@mMud@pbﬂ Biabd bupldll for dummuRgRUSHith a

blood pressure detector.

[0038] In accordance with one non-limiting example, the human body status detection
device optionally but advantageously includes or may be coupled for communication with a

20  motion sensor,

[0039] In accordance with one non-limiting example, the human body status detection
device optionally but advantageously includes or may be coupled with a blood oxygenation

level sensor.

[0040] Furthermore, the bioelectromagnetic wave generator optionally but advantageously
25  includes a drive circuit, receiving a waveform signal from a waveform generator or a

waveform shape generator and driving an EM circuit to generate corresponding

electromagnetic waves for application to a biological tissue (referred to as bioelectromagnetic

waves).



25i ncludes a drive circuit, receiving a waveform signal froma waveform
generator or a waveform shape generator and driving an EMcircuit to
gener at e woroegpEesvdi ng el ect romagneti c waves for appli caCTars2a410/085487

bi ol ogical tissue (referred to as bioel ectromagnetic waves). [0041] The
cell or tissue excitation termnal or device optionally but advantageously

i ncl ud digital-anal o [ A), converter. recejvi igital signal from
the pr g@%@ior rcebﬁ[f'sﬁ“%g‘ﬁﬁ%/ol?tt%mérha\{grneﬁvg:s Ogﬁl%ﬁg b'%‘%d?aﬁlgag\g\%{s/@f or m shaper
gener atiggludef @RIl analel (DAY Tbnerter, reeiving aididitabsignab fipiehe grbessfvear t beat and/ or

pul se detection sensors Sare included within th ortabl e device since they
may se@é} IO URYLAN3B2IPE ﬂﬁ'&?ﬁ&tﬂﬁﬂ’% ° Sé‘?%ertgﬁ'éer%?)'{‘)t abl e device is applied

or in contact with the tissue or skin of the patient's body. Were a status
cannot [eE2fet laranienst dnddiontlireiting eedmpds) thefhebrteatrmdionplles dieciicresensuch as a

bl ood oxygenatian.level that may. require a sensor that can t tissue
col r 8% BF TR0 O POV B Tehmay “rpae remed spiapfE gek o

per son'tie gdraBedeviey) is apytied bhi deamttabitlaheissucar skayof Hgr mdeitisdody.r ect | y or
indirectly such sensaor jnfor tiﬁn. %.004@% n ﬁ'ﬁ? oS ect therlﬁf or e, t he

pr esentW h§ig & SEUS FRNBPIRR; dglsgmued gt the,fopatiop gk thy parigble.daviee, SURR 8 Y% ust omi zed
bi oel egky Gl tHABY B rev@ird/d gsd yHaeeanGRtckitissdd ddldriorRarfsmiissi@xci t at i on, and
through the sensing of real-tine or near_real -ti physi cal . status

| nf or nlkaugh agerian G PRSKELS 1 (@R ahPIERS TRSARIPBESE T POBRNIS AR dency
S_tqg)us,red@ﬁfefd%m rf A dirkbPBsudto Rbdr T Batdtions of the waveform by using a
different or m)gl fied El'ectromagnetic (EM pul se or EM pul se conbi nati on

thereof, so as to achieve a desired, effect and ther further inproving
the t hd00d3kutlnonepspegitherefare; the PrRSTHE iInvEHIONPRY étﬁ’f’?@’%&?gﬁagﬁt‘cdevi ce, and

et hod s3G6RUhDSustohiftIRIRBroRhgrehe whve 8 ingl dyHARICAIBWiRiimd ®or Mnaged
renotely. Renpte management of the device may advantageously include a

r enot e ex¥eitatian, apkh hroughhafepdrg efifenlsime s Aear sl timePAYEG FRUGNITGHRs for a

pati ent,r ﬁ‘ﬁ&%@%rl XamPIE a REGVeft P YulkOrSREECyRIARY, p@forRaSABHmRN Sensory
feed-back or status information according to a therapeutic effect on the

patlSentoptimizatiensiof thgevayefapn by using a differeat erripodifind Eeatromagnedic {ENM) BHee physi cal
status ti -0 6l to bl t i | Ahgr t herapeutic
of feot GoNERIRicofBinalibh BlLELELEM o it oL IO Rl TRl DG e, ¥ *hccor di ng
to a timptonimgtthepherapentic off¢ver Forthdrmpieathe 2BFapoutiy] sysehedevigacindinfethodent aspect s

i1 DcON, FRRALSALS [FAIDLR HASSCHRL] G/mAGU defidhiiapgout thi's docuren

¢c
and frdit aw
management of the device may advantageously include a remote server that optimizes and

20  updates therapeutic waveforms for a patient constantly, or according to some plan, or based
on sensory feed-back or status information according to a therapeutic effect on the patient, so
as to be adapted for different patients or different physical status of a patient in different time,
thereby improving the therapeutic effect dynamically and adaptively constantly or if not

constantly according to a treatment plan or other criteria.

25 [0044] Other and different aspects will become apparent from the description provided

throughout this document and from the drawings.
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WO 2012/ 048302PCT/ US2011/ 055487 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0045]
FIG 1 is a schematic view of a renote diagnostic and therapeutic system
usi ng cuswormradsid waves varying dynam cally w th tinmePCorusexaios&=87 on;
5[0046] FIG 2 is a schematic view of an enbodi nent of a cell excitation
term nal of the renote therapeutic system using custom zed EM waves varyi ng
dynamcally with time for excitation according to the present invention;
[0047] FIG 3 illustrates a pulse width nodulation (PW) waveformw th a
duty factor (black) varying with time; 10[0048]FIG 4 is a flow chart of
operation of a centr BRIEBMESCRIFTION QB DRAWINGSs an enbodi nent of an
optim zation process of a mapping relationship |ist of patient sickness and
wavef offests) [ OIG0] iskal sGhenfatics/ ieanofarrbmdic iaghostit ard trajepeutig syssdmavsinghshi p |i st of
patient sickn and wavef I resent invention; 15[0051]
FIGg 7°% O'H'Z‘g’ﬁ?g&s By Yhave "am'ga?&%%é%%v\ggeeic gt\l/(?lhg preferred therapeutic
effect; [0052] FIG 8 is a neasurenent table of therapeutic effects of the
wav &f orfendeh me,zrsasahmpemw offanembpdimsnisif eleakh sxcitafigue)ingtpfihegA and FI G
9B are _co r| S
t her apéﬂ?qg §C guglézs %%Tcl)?grﬁ g‘gstt‘%'ﬁ %%Cé%r‘%geesg‘{a%ﬂ%%tﬁgﬁn gqrgfﬁqteg&r;{ent ed; and
20[ 0054kcifatith actOirgrid thelp@sent@B/eatien;conpar i son di agranms of neasured effects
after a therapeutic scheme is applied on a specific treated part for a
certai i 0 -1 di agram FIG
Ton 2 T0RZH' 2HCZ) e ARG b Sod bR G AR BT A RN ot
di agr afpladdaryin@withGe i s an after treatnent diagram [0055] FIG 11
is a diagram showi ng a further exanple of the cell or tissue excitation
Vi nctopal a di agram showi ng a
g:atl né‘lsfdelflgl {1‘?5 afﬁ&ﬁ%ﬂﬁdgtg??rgtﬁ%%gg]%ﬁ\é%nnttlé?%[%nsan enbodi mnent of the cell

OI’ tissue excitation device. L. . . .
[0049] FIG. 5 is an embodiment of an optimization process of a mapping relationship list

of patient sickness and waveforms;

[0050] FIG. 6 is an embodiment of a mapping relationship list of patient sickness and

waveforms according to the present invention;
15 [0051] FIG. 7is a view of a waveform of an EM wave having preferred therapeutic effect;

[0052] FIG. 8 is a measurement table of therapeutic effects of the waveform in FIG. 7 in

respect of various sickness;

[0053] FIG. 9A and FIG. 9B are comparison diagrams of effects on blood before and after

a therapeutic scheme according to the present invention is implemented; and

20 [0054] FIG. 10A and FIG. 10B are comparison diagrams of measured effects after a
therapeutic scheme is applied on a specific treated part for a certain period of time, where
FIG. 10A-1 is a before treatment diagram, FIG 10A-2 is an after treatment diagram, FIG.

10B-1 is a before treatment diagram, and FIG. 10B-2 is an after treatment diagram.

[0055] FIG. 11 is a diagram showing a further example of the cell or tissue excitation

25  device functional components.
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[0057] FIG 13 is a diagram showi ng an exanple of the form and shape of the
cell or tissue excitation unit. DETAILED DESCRI PTI ON [ 0058] Enbodi nents of
t he presew0D 20rvasgozon are descri bed below in detail w tRCcrafsesiensasto the
acconpanyi ng drawi ngs. [0059] Referring to FIG 1, the present invention
provides a therapeutic system using 5Scustonized bioel ectromagnetic waves

ol | ono S HEEIAY elbeth viaea lraBbl-dar s i bl oG Bl o ©

separ ategmbedirehndlthecRPriiste exeitaguntdericeyst em or conputer server 1. The
termnal or device 5 may be referred to herein as sinply t he portable

devi ce t cel.l or tissue exci ter usly t he
ayot emiPTh o i [Fisd gt Tt Bk Gt o s o OB ARER 2 o o
or ser ¢geitatib@tnipr ovi des syst em and devi ce operating |nfornat|on and
signals, waveform characteristics, patient treatnent data and history,
sta%istical and other information and anal ytics processing capabilities for
anafyzing individual patients, multiple different patients, illnesses and
condition response to different treatnents, as well as other information
and/ or processing. The external conputer or conputer server 5 is

15advant ageously used in exanples of the systemto provide for additional
processi ng, execution of conputer prograns for waveform generation and
anal ysis, analysis of patient user data and information, optim zation, and
ot her analytic and storage functions that if included in the term nal
device 5 would result in that device being unnecessarily expensive.
Furthernore, it is technically advantageous to physically separate the EM
wave emtter from 20conputational circuit el enments, executing processors,
data storage, and the like so that EMradi ation interference is reduced.
[0060] I n one non-limting exanple, the portable cell or tissue excitation
termi nal or device 5 nay operate autononously and have nenory storage and
processing logic that is sufficient to provide the diagnostic and

t herapeutic operations described herein. 25Alternatively, the portable cel
or tissue excitation termnal or device 5 may be intermttently connected
or coupled with an external database and/or conputer or server to provide
t he descri bed di agnostic and therapeutic features. A configuration of the
portable cell or tissue excitation termnal or device 5 may be chosen with
manuf acturing and sales price in mnd and where a | ower cost device 5 1is
advant ageously, the systemconfiguration with a server

12



30may be advant ageously adopted. It will be appreciated that even when a
server is configured, a cloud-based server may be enpl oyed to provide
access towveddizdsgsval processi ng and/ or data storage andpcetusc@vabs4sf 0061] 1 n
anot her non-limting exanple of the portable excitation term nal or device,
t he device provides a case or housing that contains and includes a wrel ess
front-end for wireless 5conmunications with antenna, a mcro-controller or
processor |ogic, an accel eDERAIMEDDESCREPTHIN t beat or pul se sensor and
optionally other sensor, a coder-decoder (CODEC) circuit or conputer

pr ogr artP@8t odEmbpdimentoof thkeprestinhigventigh gietdgscritied belew inedefailoyithsiefgrrare a

wavef or. i ating unit or engine, a power driver unit coupled
W th tﬁglhggﬁfop&gmﬁﬁ?%lgggggd circuit (1C) or processor or mcroprocessor, or

CPU 50, and a magnetics sor 10el ectromagnetics) unit that includes an
i nduct dP059] enReferring &t F1Gs 1 rthe present insention gravides @ Hierappujieaystem gsing he Power

driver chgfoﬁmea bﬁ)ggﬁtﬁjﬂa%hﬁic%avgso&%g%@ngﬂﬁanyQ/'ltll itimetlfbmcﬁaa%mlﬁch when a

server Or Sserver onis pro t he server is connected or coupled
t 0 t he indldes expcitablet deti or tisnerexrvathticdh tetrinal ghdeyicsSramd ailatagenslylai nk such as

through a wired and/or. Wi rel ess | vat i i rel k 3. A
i r ol essord biErfig Pl RSy by efnblieldiel £ ok R JHI8E0 T
because miy peefirtdtouraicassireple therpowelte déviderfoonas theseld or tisald esitativet ween t he

cell excitatiopn termnal, 5 and .any .ot her. system or network conpponent;
howeve ?mwfatl\/@(ﬂf‘mﬁ%eogsg’bFléecﬁygtte@ds ??V{'ﬁlg\‘rﬁﬁtforggmfrwglcatéosnc“r”%hpatrie'gr? “of ovi ded here

t hay a ewleFraticatputee of sedver tHat provided systeiaaytd bevicesoparating in€eimation andt | ons Wi th the
cell excitation termnal .5 The network, such.as a public wreless network
3 may BEMHSURBAM Shiraisies BUlRRESHECN P aiiarictatsa fad (he oy her

Wi 1 el esgfol{dn ahd&HaBsics Fro€disiag caphbilities\WoNASlyziBE itlivadiaNpatifits ahlileiple

radi o-frequency or_optical wreless co%@}ecati on |inks gli neans nmay be

used. Miffered pafsnts ilpessessnd conditQm TaTPONSR AL GEMERtS a1 we's a3 Bhituni cati on

l'i nks  n@%rmPRioH 3fdlor floeSVikY. Nhd SferhQoRPITBRLIR c6Abitaservees ween the cel |
excitation terminal 5 and any external entities, such as the server |.

25[16063fvantageatshpsed in exgyplpedfghgrysigatte prvids fpddisienal prosessigr platform or a
publi ¢ RERMUbIEST computer programs for waveform generation and analysis, analysis of patient
user data and information, optimization, and other analytic and storage functions that if
included in the terminal device 5 would result in that device being unnecessarily expensive.
Furthermore, it is technically advantageous to physically separate the EM wave emitter from
20  computational circuit elements, executing processors, data storage, and the like so that EM

radiation interference is reduced.

[0060] In one non-limiting example, the portable cell or tissue excitation terminal or
device 5 may operate autonomously and have memory storage and processing logic that is
sufficient to provide the diagnostic and therapeutic operations described herein.

25  Alternatively, the portable cell or tissue excitation terminal or device 5 may be intermittently
connected or coupled with an external database and/or computer or server to provide the
described diagnostic and therapeutic features. A configuration of the portable cell or tissue
excitation terminal or device 5 may be chosen with manufacturing and sales price in mind
and where a lower cost device 5 is advantageously, the system configuration with a server

30 may be advantageously adopted. It will be appreciated that even when a server is



platform and can provide services for nultiple patients or users at the
sane tinme. The server 1 includes a database 11 (or may be coupled to or

wi t h sepawvateixasambases), and an optimnm zati on nodul e 12PCThisS2qansaBT e unit
or cell excitation termnal 5 is a small sized mcro therapeutic apparatus
or device 5, can be conveniently Iocat ed or fixed on a part of a 30 human
body and r t hera EMr d| at sed as a
part oo ok BB Yortsrit B SBbloRR o WP b R BReBRng o « g
exanpl emd/bh&tsmlagemdzrademlcro t herapeuti c apparatus or device 5 is sized
and shaped to fit within and conformto the human hand so that EM wave
en135| t rface ce LI t into the
bi ol ogi‘C ﬁqﬁjtl%gﬁ%@ o?ﬁqﬁm&]é)ga%xg%gg ot\flktlhee ﬁ%rt%ﬁg?)gﬁ?tﬁm t‘%l% @eﬁlo@ tgga l e, the
devi ce dovibaprogided Zesobdr Hoessg thlaeamnabxslahd mc]udesraemrdﬂysszronuqmwsr windiesse i n ot her
exanpl es, the devi be n.the order of

b P ox R 555 Wi aRio BT P < RURE e R, S RRe e

advant ageeh&ktpedroi pwleseadodiid dﬁﬂonail@/ml&nsbnaorg fediesdecbeo (QODEA) giewuitor snal | er

em ssi on areas by be utlJIZ& The aé)g. tr eat nent , rra?/ g\gtl naIIy i ncl ude
manual 1% SHBRHIH P S ERoA e 20/ piflee HUgH 6‘ﬁt38’f'eat“h%r sighp), a 2@uetorm i on

t er m nahapingOa@lgederfmgiuaitor &2eh, @pcsvverqhvérealt@mpl&henrsmé ¥é&firolintegrgnnect ed to
the public wireless network 3 through a 10comuni cation function nodule 13.

[0064] CHFRt ﬁlﬁwrw?c\?eor:elmwmweerue%&‘érS?’aanParmatge?th (P4l or device may be
nmade tele%umagneecspa{ltﬂha%aﬁde% b ARG el MR IHaEE rRPonshOAEDLUFNONEal
non-limting exa , ortable excitation termnal device or unit has
sever alfr @EPPW@EEWG@F@M q BMifielhy i ncl ude: (a) nmeans for receiving the
encoded (encoding 15is optional) waveformdata, for decoding it (only when

opti onggdey] erlﬁedeﬁlan-namﬁlg%% Jﬂ@mﬁhlsagertoheerdatfamaﬁe i@adathed
el ectromagnetic field (inclu field strength, waveform shape wavef orm

per i odyervettl igcamestpd pisounled B’)th?r%falr%mlf"é'o? iramipebS repeh 8 cpmmupisations

el ect r gRGNSE Ehrédgﬁ|adwkéata9d/b¥1@1ra@§s'pﬁ%t§ obPRfbYic waRkEs{ felwdR3NSA Wre[FBASUr € OF
sense the patient's heartbeat and use it as a feedback to fine tune the
madfet iceurling ffigmgheicallexgigntien tarmipehe iprefergblabecapss ifpaamity urpncynghkesisk r ol or

at t enpiyd,gmBREhd wlreror%m&%%mwah@earéx@ﬁa on téiafms 06 IBYiRE RSl ther to
maintain a privacy or security or proprietary interest’in a partlcul ar

si gnal nelereds eamponegnt; howemrowwdébqj@wcempm es!mo(ﬁﬂne degeripiion pyevtided heesasons or
COMbI Nakt 0 0eBlor EARANP ol AP LT BEWRBETE-ABtRbdons A lenBLLELBAL T ve! ¥
referre 0 as e cel e excitation erm na eV| ce, includes a
cont r oltermimiabfyride edworlf sunhtas ¢ poblicrwirel¢sEnetsatd3 msy be @cme@smrc;le@Spr ocessi ng

| Ogbc C(g)r%mumcatlo‘%l ne S{err%t U?ﬂther (’VII‘GIUZS t%cgmologl s, GOH alrscbl/ FLI ﬁ&%&ﬁ,t ed circuit,

Bluetooth, or other radio-frequency or optical wireless communication links or means may be

used. Furthermore, various different wired and/or wireless communication links may be
used in combination for communications between the cell excitation terminal 5 and any

external entities, such as the server 1.

25 [0063] The server 1 may be a private or proprietary server platform or a public service
platform, and can provide services for multiple patients or users at the same time. The
server 1 includes a database 11 (or may be coupled to or with separate databases), and an
optimization module 12. The portable unit or cell excitation terminal 5 is a small sized
micro theraﬁeutic apparatus or device 5, can be conveniently located or fixed on a part of a

30  human body and perform therapy (EM radiation) on the part, and can be used as a part of the

remote therapeutic system or separately. In one non-limiting example, the small sized micro
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processor, processing logic circuit or CPU may advantageously interoperate
with firmvare and/ or software that nodifies and controls the operation of
t he port avbeoimisg3oander progranmati c control. Thi s cont palr/usaeiegsased
circuit conponent provides: [0067] (a) a Radi o Frequency (RF)

conmmuni cati ons int erface [0068] (b) a data processing el enent, and where

encrypted | nformat i . ] Wavef or ms
t hat 6 r%“é’wﬂcf %Pﬁ?r Sgr 9/°V‘C°3’/ 1(S)?'Ze " &t p%%eal th&'(r]ﬁg{]aéiact% ﬂ%ﬁﬂr"g@% E@gpr ot ect ed,
t he pr deedsi thg BM emedemissiyn mmcﬂdJadefacenxf mpptemms angl bcléiwoylptreiddmeqanwc essi ng

features ar, el enent a, di t O Anal o copversion
nodul e @erb'ﬁlﬁglf’aqftﬁ?ueﬁfﬁa&)gmFJoé([I}f’)hﬁPq alhgbi}é sl e |d§%1lce QF%S %an anal og
si gnal sizeiof ibsd thmgboutveincid bg Riivehes Wihile &r otkdreramgles, tlﬁ@lé’ﬁ]:e(i:lmaﬁbqs)ower
generatiop circuitr 0071] (e). a sensor  or. detect or. fo sen3| ng

pat ©° ents“‘BHVsﬁ{? Xﬁ @F%\?Jﬂgr °f§géﬁ'ﬂ’)“5‘§t€§y 3 inchgsip é?’é&gﬁﬂsﬂ ‘?1f r ar ed

det ect Qmissfn a@éah@didvﬁﬁagd‘obﬁilbetﬂéer%bhte@ inch uhcselﬁcaésethsegmsa@q odemble or

100t her sensing nmeans; . [0072] The control int eﬁra ed | rcui tadé,control | O

such a§“ﬁssfﬁn@Fe@§)Pb%‘§§8Pd ahere@%%rreaﬂarn&@&sqp graly e fide asppally ot her

Pr 0ces s dghd B Mbipufutih ) fhe WMt GEOfthd el cReifdion fiBink] DORE £ pARE: bYdY pafiBnage t he

overal | processing, systemtimn RF, communi cati ons, and the sensor(s)

such a®rfdgionheBrassest | separecisd to Hepatlicqaredess BYtWokid throwgh &t ure det ect or

bI @d %bﬁﬁﬁﬂﬁ%ﬁ&{‘fuﬁ&foﬁ%o%le I%Sterrperature detector, or other sensor.
itional 1ntelligence my be provided by a coupl ed or intermttently

coupled ext ernal processor such as another conputer or server. [0073] The

vavef ol Pedhaplhifgnesetivs sH aifipie sriaten Ermung of fercednaymsimade EhaY%tHEE control 1 C

pr oces$gﬁlcu@pgea@ﬁ%thﬁbl§% exanpl es al so be responsible for |evel shifting
the voltage level to match the power driver stage. 20[0074] Conbining the

power driver stage wi.th the nmagnetics unit qr |nductor el enent (s) generate
t he red@ﬂ@ite‘“é’P%B‘?‘]’b‘ﬁﬁ@‘ﬂét‘?‘EPl?’lﬂéq Rprtalde grcitatioptermigpl flevics gitgithas s” rel ated to

the cursbifl shRURI fufidiiokd Mk thdyriRdIGde: t ?m@ﬁﬁ%ﬁﬂe@eﬁv@g the BR6AEPen&dgigent (s) so
the el ectronmagnetic field strength of the portable excitation termnal is

confr olis eptional) Wavederm data fir tdewlf’[ﬁrlﬁwldl"ﬂljn ﬁﬁt'%ﬂﬁ‘ giseied-@nd firr ent  si gnal |
such a%oﬁ\(emng"ﬁe $esttd HefaiboP eRERMBhetleiel (inRldBEVREd Srdigh Shvavefdrd t he

shape, waveform period). It also includes (b) means to radiate and focus the electromagnetic

field into the patients body, and (c) means to measure or sense the patient’s heartbeat and use

it as a feedback to fine tune the magnetic field and in some treatment regimes to modify or
20  control or attempt to modify or control the heartbeat. Encoding may be used either to

maintain a privacy or security or proprietary interest in a particular signal waveform, or to

provide data compression, or for other reasons or combinations of reasons.

[0066] The portable unit, also or alternatively referred to as the cell or tissue excitation
terminal or device, includes a control integrated circuit (control IC) such as a processor,

25  processing logic, or Central Processing Unit (CPU) 50. The control integrated circuit,
processor, processing logic circuit or CPU may advantageously interoperate with firmware
and/or software that modifies and controls the operation of the portable unit under

programmatic control. This control integrated circuit component provides:

[0067] (a) a Radio Frequency (RF) communications interface,
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25current path.ln one exanple, the inductor elenent is designed so the

el ectromagnetic field is radiated perpendicular to the plane of a printed
circuit bwendi2@@€Py that carries or nounts the several ecTaseaig/asad7 devices
within the portable exciter termnal or device 5 so the EMwave field wll
be radiated fromthe flat face of the portable handheld unit and into the

body p i,on. 2012/ 048302PCT/ US2011/ 055 . e non-limting
exanpl 2666118ﬁe @% 14 %rﬁﬁeéﬁlgg ?lgm rigg?n V‘é}efeeeﬁgpﬁérggrﬁg’?aégi LSEO P ‘ae unit will range
f r om appmahicaed;Isychldd costaniaed @steforfnt thalnay pe propS3&&ry mhdorpalies health325uT) |

t hough these field strength exanples are not limtationsg .,of the invention
and hi gagthaymay E%Ptchge'ﬂgprr?ﬁvs'ﬂ elﬁ‘ﬁ‘ﬁ‘lﬁi"éﬁm%({el CHPP %‘d’;?aéﬁ%{?/%‘é’{‘ eristics,

i dent i fpr@dssaigTldt@ssor eingmfse, or condition as 5well as sensor feedback may
suggest higher or lower filed strengths for appropriate benefici al

ffi . . [.0Q76 ' h | e. i
or o1 oathsoD, (e Eafuat P APRRE RS E¥aBn il bis S S Ta BB PR B R Cr o °

i nvent ivareforie infclaation proaemalg sighal dorajpivingelsiadyctipe eiesélagent,ogi ¢ circuits,
or central processing unit (CPU) 50, a human body status detection 10device
or sen onnected to the CPU.50 d is used to nonitor human body or

bi ol ogﬁ@@lﬂft Rg)sﬂgov‘é?§?rlf§%%logcg%u\} "¢&" or communication with the outsi de, one
or nore bioel ectromagnetic wave generators, and a power device for

provi dif#y1} heextesensre or détedtorfonsensingRefientphysiaogieal sta@plsu¢hnastani s patent is

i ntended to n, Qr | L Cr ocessi ng

L ogi o dreeaingastEie i o BEAREREM o otich FLRRRGERTR ey Be B OTF Y 00
Thd Opr edessinsigg ibhmsgi ¢ may be hardware and may include firmvare and/ or

sof tware (executabl e conputer programinstructions as well as data) to

ggg}]rm@aﬁf the%?ﬁtg(%?rgéé‘?tegg?{uﬂg&%ﬂoﬂtég&% LA BecsdiSrbigp only one) or

en’ nore I'oel’éctromagnetic wave generators 581,
582 i s pomessingtiegic, GPU dreoti@PPrds&sing matansie theey is@s brimt arditsljigacearddivitlly t o a
signal detected by the human body.status detectiaon WA u s the
Hear t bé‘é?ﬂ"a%eeth%%vrer%lrprﬁﬁﬁ?%é)f%elm g%}n,g’ e bIoe Cgté?nrsbarrr]gg}heest% II?S('(J) £(vi?/as\ﬁ;l gh %ener at or
t 0 senthdlicaebeacdamagnisideteway sidn apishes paedornloddoxygeetiec tecdtar sensed
st %us te%pe?a%? e ‘Ealgttect r?'grl oet ér'seﬁas\l();[. hgggﬁgoﬁa\i@nt&ﬁge%ce may be provided by a coupled

or intermittently coupled external processor such as another computer or server.

[0073] The waveform shaping section will smooth the output signal from the control IC
processor, and may in some examples also be responsible for level shifting the voltage level

to match the power driver stage.

20 [0074] Combining the power driver stage with the magnetics unit or inductor element(s)
generate the requisite electromagnetic field. Since the field strength is related to the current
level flowing through the magnetics or inductor element(s) so the electromagnetic field
strength of the portable excitation terminal is controlled at least in part by providing an
appropriate current signal, such as I(t) as described in greater detail elsewhere herein, in the

25  current path.  In one example, the inductor element is designed so the electromagnetic field
is radiated perpendicular to the plane of a printed circuit board (PCB) that carries or mounts
the several circuits and devices within the portable exciter terminal or device 5 so the EM
wave field will be radiated from the flat face of the portable handheld unit and into the body

portion.
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generators 581, 582 are illustrated and described for this particul ar

enbodi nent, it will be understood that other enbodi nents have only a single
wave geneweatorz/@sz2al so nay not require such conpl ex wavefrarseoizesasti on or
mul tiplexer circuits or logic. One enbodi nent 25provide only a single

wavef orm generator that has the ability to generate many di fferent waveform

char act ti 00471.. 1 i j . ication
o oh- CHEVTST; e P ling bbb, (RGO EBlcrc FDR G RALRY b T B3|
devi Ce,wrfl@dngeirammpﬁroxmﬁateiyrﬂ@mikao dAoda GOu”ex wwaazs mmmﬁcﬂla:(ét’ziﬂﬁ thoughl e of a

nmobi | e phone .conn cted esse or a wred
or wi rél?eé ge]ﬂ(ﬂr ex&B‘Rﬁ?é&'th“‘B%?e}l"B%O o%‘ﬁ‘é%‘{ ﬁ &ﬁllﬁ §¥r’ }n%g{e}(reé%get oot h,
WFi, \Md‘ﬁ%‘é,applredotMEnt\Modyeb}eee&tmsnoM idedified siokiess; distase, orrrerardsthmmy

al ter natr veI addi ti onal | adopts a
bat ter y¥e Lfaérs S%raf kMBS tﬁﬂ‘?%%ﬁrwebﬁkgéﬁ'ﬂér qor HOPWé?E iyl battery
char gefireatnenfeff@cyery 52, and power supply nmodul es 521, 522, and 523. An
external AC charger wi |l provide power to the internal battery charger 51

to char atter ee con ous s v, wer of the
batterﬂg@f R% F@E%H%Elgza’atﬁ? 8‘?’?&% ‘%‘Wﬁ?f’ ei 8t Sﬁf’? %lliigtp%‘eterﬁns”edg The battery
52 supplké®§ind OMIexhple eganesentisveatiod 1|ﬂelud:£|a|pr®emot adicroprotessar) nal t hrough t he
power supply nodul es. 521, 52 and 523 ve understood
in li grPE"CG?S‘rtgH%g‘ﬁi%‘é‘t‘:‘r‘tFr?{r Faﬁragrrarﬁsar%“%@?ﬁﬁﬁ l&'"?%r‘?@?%“%iﬁ\éeﬁe Bbply may be
use@ SQelidsr Risot Bitnedbd@ltRe SR BD ¥nddik Q¥HddE foditoraRpae prsdya:trelmglaaage and
current to provide operating power to satjsfy the power e]gw rements of the

devi ce tissugistailsi & dayice Fpreopgrunisation it he Q%tF‘dBP“F 8r E‘BWH%Q?’EG@HO #EY%¢ er nal  power

throughyRe Q%or&?%ﬂ@@%&iv%epf% for pRVidisOth@evices Rethfpetven. CReke@hard 1o 4§ 0079] For
enbodi nentS of the portable excitation termnal that provide tw waveform

gener at@Hin thip pateniisiateadegen arean o inglyde apragagsosy2 BICIRNRSEBPIR RIACES PBexer 56,
driver§ %(g%lrc%ﬂga %ggal ;fi’(?}'g ViEhQ pUQ%P@&@EIQJt§n§§f]thé§@d ﬁ%%r&@s@ cted to the

drivers wave orm nul t 1 pl exer is al'so cormmon equi pnent
i n 1She logic ey be hazdwirg end mh}emdlugr» fieshware gekior Sp@m@ﬁ@fﬁﬂitﬁge RS s out put by

the D)A co I igital
si gnal d r?grr%%r% ﬁﬁcq} q’%{”eas'?l a“é‘) %&ﬁﬁ‘@ an%lﬁg% Si naﬁgxﬁﬁ&g R%’Jsa%g%bodl ment ,
t wo sef&emhdﬁl\dn%eum) ouaphutwieqmopntbat o) ef thablogidetthmaghetionavef or m nul ti pl exer

o0, oo el Sl SO Oy S A O Bad R BB L0, e
drive tsfgeal\/dewetfed) bythe human body status detection device (such as the Heartbeat sensor or
20  detector 58), the bioelectromagnetic wave generator to send bioelectromagnetic waves
corresponding to a detected or sensed status or subject patient. Although two wave
generators 581, 582 are illustrated and described for this particular embodiment, it will be
understood that other embodiments have only a single wave generator and also may not
require such complex waveform selection or multiplexer circuits or logic. One embodiment
25  provide only a single waveform generator that has the ability to generate many different

waveform characteristics.

[0077] In this embodiment, the device for communication with the outside is not shown in
FIG. 2, and is a common communication device, for example, an antenna and a relevant
communication module of a mobile phone connected to the wireless communication network,
30  orawired or wireless network connecting device connected to Internet. Bluetooth, WiFi,
WiMAX, or other wireless or wired communication means may alternatively or additionally

be used.
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generators 581 and 582 to generate the correspondi ng bi oel ectromagnetic
waves. The waveform generators 581 and 582 may adopt coil inductors to
gener at e \ED2omva8300f a certain voltage. In this enbodi meotr/USEM1IWa 48T i n two
pat hs are generated, and the two kinds of EM waves nay have the sane
waveform or different wavefornms. In addition, also 25according to needs, it

may be 6[6'6’7% i angd Q/egéi’é?/?cre%l@;tgé\’béé‘@é??or eﬁa&ﬂ}ﬁe%&% [ith V- %ntbgé{}%tm paths,

and on more farivers vvave orm generators 581 and
582 ar endadeb b aftegdchacgebél, al:blaéerydz,wd pawcresbmﬂymthylesmw?eayubi%y pul sed
magnet |1§nf I el M culation_ in ?hepatl ent. The

| ow frequ &a r/{‘or?rﬁfqerwpag{av‘g ?? (1{5 f—rﬁerf’% P ﬁ‘zarge{%fj Czlfﬁgy rangi ng from
20 Hz tbattélrQGz tdzguarantee cbr}tmumasl supply angeeer bf hebatery-2.t Beglocebizle bafaind i s about

ct | fi 0080] O h
O ans! dgleRtaldhtd B AT Rakr: SoRrbs abReto RRTE s oP RS GG o v
gener ate@¢itatiol teetdinBiahron gioith lpewémpmsamﬁmemzmbzz eI Irespbetivelyt ¢ second

driver § 0081] ..The ntral contr unl i ch may, be i nt egrated
ci rcui tWIEL%fEHndéfLS dr’dl B%‘Bﬁf éiggcalpﬂmpraw &tmsa*g\r‘g] l?%&m re%yabq s the
cont r olys&ryatiedg Bhhak ifgle @lllﬂplyep'.@ma@stdn%pnbsﬁm O&{aﬁém @RBhttObovidee operation

of the rest of the conponents in the device D/ A conversi on nodul e 55

per f or PBCTEHHS R?&ﬁv@r%v%ﬁhﬂ\sfpowwﬂlarenweﬁé pEteHeYes DTty ke bEGBT or ms

Sgqper ahgfger3y i§ AAn&enith @kiem@MBdwRt thrdligh aPBwhitlofAnRN8h p&t yRVES AN Which is
then used by the driver circuitry to excite the waveform generators, thus

gener atPeHgm Hargigsi red EM fiel d. [0082] In this enbodi ment, the human body
status detection device is inplenented as a heartbeat sensor 58. The

hear t begd79p e NeP emb&timents EHS Poeabfe dEtibn kedtfaPthattpréVidBmoRR¥forand i nput the
heart rate to the central control unit 50. The central control unit 51 may

det er mighReraterethe BMk Wy genasapr is formad byp wavesenm BREPgebdiiigrst ! ped anet er s
read byeh RRd MaAbREAneARRSH1 dn s@f&&lwatéheto%ercﬁﬂwsrsgﬂaﬁdﬂ%zapmt Ic EM

wavef ormor waveform conbi nation and a therapeutic manner, so as to send

confr owag¢fgmamyltiptiixe 16k alse ggramen equinmeesbintthgvgarkely eeceivesghe digita! lsignay A
, that th
conver trﬁ{?egsg ol ﬁa@é@@%&ﬁxﬂh?é@?/g%omm&mﬁ (‘Mlé ye r\ﬁllélgﬂ'oc%%gi amd nSO a €

wavef or or respectively generat ed EM wave
or EM \mwrt&&lcdrﬂnamgnabrfromothpéﬁﬂbnmtheausmmtqd@nalbglsgxaqcl,xy Inthit he pati ent

aceor dl ol ehi\Gcteh8F ELGA AR Loy S htlofyach PR RPAY. status

detection for “imeasur i us o uman body may
al so benudtipiekt ﬁmcaarmdtpat:t&@l vmvafotrm rana:leg wdtage slgrballsahai apr iepg wie the deive@st or or

SF10T so SRR Lol FAESRLIG 92 SPAOP NS i) rasurer
or ot hgeneara 58l ARIESS2 oF geheratends carrpsiating dloc ROt fatlingavelhle Theal - ti me
A N S T AR TR L
St at us certain voltage. In this embodiment, EM waves in two paths are generated, and the two
kinds of EM waves may have the same waveform or different waveforms. In addition, also
25  according to needs, it may be designed to generate EM waves in one path or more than two
paths, and one or more drivers may be designed. The waveform generators 581 and 582 are
configured to be able to use a relatively low-frequency pulsed magnetic field to stimulate
blood circulation in the body of a patient. The low frequency normally ranges from 10 Hz to
200 Hz, typically ranging from 20 Hz to 120 Hz, more typically ranges from 20 Hz to 40 Hz,

30  and is about or actually 30 Hz (for example, 30+3 Hz) in a specific case.

[0080] Other examples of the portable excitation terminal have only a single wave

generator and do not require the waveform multiplexer 56 or the second driver 562.
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[ 0083] The notion sensor 54 may use or adopt a notion accel eroneter for
nmeasuring the heartbeat and/or pulse. Alternative inplenentations use an

| nfrared WORp121ai83®d det ect or to sense or m suse the hearClhastoanss4sT pul se.
When used, the acceleroneter is a highly 25sensitive notion sensor. \Wen a
patient or a user holds the device by hand and stays still, the sensor

det ect Hpgs]ﬁ S I i : . flow pulses) in
t he hun[an Od@?&%n%@&?@d}%ﬁ@%&hﬁ{hﬁﬁ%%}?ﬁpﬁg&%}gﬁ@ﬂ upigsga?rbedded in a

vi br at ikrapragasbr, ordeingtt-chip micgerainputar, és thepantrot eentehef tbecrtlkrexkitationt r ol uni t
50, and_the heat rate spect.ru [ pulses of the .user, are ed and
extract 8'8"?3!'18 ?ﬂnﬁotgsh e“t(?lﬂj?gra %ﬁ%atﬁ%retg Or%}ﬁegﬁ?mc?lo }éfi‘n'?sa' %’seidﬁgigf' gﬁ%@gési ng ( DSP)
30t ec hnohegsiesmod|l® OBAdriovihe the tchievesstonsad digdital represeaiarign of thelebeddrnzg a

heart beat tim opt.ional |y the intensi.t th of th
neart baaper By e a5l Shubfih U SRRy bbb R o S BB at et ¢

such ackebediRuiles ctcite thewedvigfobR AScrdtys, tHi defdtathipithOdesRODEMITRIM. t he pati ent
hol ds the device in their hand while resting, it will be able to detect

nost of jnute  5.vibration (such as a heartbeat .or, bl ogod flow pul se)
rom ¢ HAOT, st EmpSspent Bt hiart S5 Rafp BerlERidnEth BhePelifend e
enbedgeﬂaﬂtmaehm f58/.i ltrmahéawbea&is];gnaxldﬁ caﬁlh’mef Sur®©4 hehrtfrhte bﬁmhl;rﬁzeﬂﬁﬂy,&nti hazI I
provide statys information or ed, or adaptation of the emtted pul ses
AR 1 S A R AR AN S G e s R R TR i SR
one genbgtitphysical ReuPerd k@ 0¥ di6e 1o FYantiterafch@bdd htptbehicediony at the
point 10 where the EMwave i s to bhe applied in such manner that the

accel erdsieBnie 2 ceghiredihergreutie EYavetorm ¢ vwatorm sombigaticd 2psh g theriettise t hi s

sensed gdngBabo as ke RGidRbntedl kRRSSs tabﬁ%méplfe%ﬁﬁma@kd@mmmmo_r in some
i nstances the WEItght of a towel or other covering may be sufficient to
1208

mai nt aiANYEHRE Ja@vefpan myktiplexeraioangd thegdriveis ot ard Mnsodlatihepyayefosis or pul se.

The porgallSrs@8¢ hhd4d20Bspb&Ivaly Mhertte adBIEReFPMWARL of BMEGLRL ed circuit, such
as the processor or CPU 50, ray 15be responsible to interpret the signals

f r dih t remhineteoraip parserer radinton therepyen thi gaticat acsprgingito e deleruinesymimmer)
techni gy&faryt thhbiad ﬁ{»&cskau?s{h%te%%&{ @e%atfé}%neg 1n§?ﬁe£\r¥£lgaﬂrs{a S3fgpattern or

pul se fromthe overall “accel eroneter detecte erated signal. For
exanpl éuman bodyugdy dlfvebeoueticarandetceleratiny defedterc blood pressupsateieetot omovenent , t he

vi brati firo Ten e i ffer teristics or
f requeﬁgﬁégﬁgghﬁ%@&gdg b#?ﬂ@@#é%”%%%ﬁ@ Jr%%E;’hag%%ﬁgél)eélﬁ%hg%%rg@gggl% g techni ques.
[ 008 ?] nﬂ@myelzzrlnm Maﬂh_s»lcaltrd}p%ﬂamt (SN ntFe:aTLg@n@roaitee K/%h'c?fal‘mseeagtdegkaedapﬂm afimagnet ![ ﬁ

wavef orns. . i str a RPul.se Way ul.at.e wavef orm wi a
Gty 7 seReime R iy bR Ruy Mgt R HRYREHTT dnret el Yt aal
or si nappaaes qralesicaahdy ursvdp providedseadtdata dfove-huama bbdyl steid. ng. 25 [ 0087]
FIG 3 shows a pul se wave nodul ated PW waveformwith a tinme varying duty

CY1 & R} S M i-ARGRGS AR 113 br L1 2B BBl o A Shin Y P25
heartbeat and/or pulse. Alternative implementations use an Infrared (IR) based detector to
sense or misuse the heartbeat and/or pulse. When used, the accelerometer is a highly
25  sensitive motion sensor. When a patient or a user holds the device by hand and stays still,
the sensor detect most small vibrations (such as heartbeats and blood flow pulses) in the
human body, a heart rate spectrum of the patient is embedded in a vibration signal, detected
signals are input to the central control unit 50, and the heat rate spectrum or pulses of the user

are detected and extracted from all of the signals through digital signal processing (DSP)

30 technologies.
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Di gi tal -to- Anal og conversion processing (snooth line). It should be
appreciated that a variety of different waveforns nmay be generated from
and/ or sywoOhes/m@em2t he PWM signal in conbination wth tRreTdarsoatiloszag7 wher e
by | ow pass or even band-pass filtering or by other 30Digital-to-Anal og
conversion, and the use of Digital Signal Processing (DSP) and/or anal og
process t eghni f ) Wewal or ns  of
this tjggﬂér em%@&%&géﬁfg‘% %ﬁ%ggvéeeﬁ&gﬁ%ug%%%e %‘i%(r) mat F%@é\% parti cul ar
t her apehe intengivafstiength ¢éfshe heagbdahoryiss) istusedys amarcelaiomeieny nEVIbEi el d f or
treat : wavef or m
st aysmga hre{f@t%{j it '%@ Fe:\g%f)orn&\;\ht%? FSO%%W %‘)efrn?rlebt(;eea¥j t’l&yse %@hrgda‘glféenft%e?ag\réan If the
duty cyolds thesdemoe lrctbclshatdtwltihecstiag,v‘awyllhwgtbm Hetewt mostenf theemionteat ed. The duty
cyc j.ust ed | ance he_waveform S the DC | evel
Bi arsﬁ%/ %tlong?u‘;ﬂ b%ﬁbe °§ lcr?’Bﬁi Hovavtﬁdlsef "E:{hle\l?%thng LOJ ds¥ dﬁlll??ere Man be
f or med Heyrtheai pagera rwm b8 embalded mpaihe ibratipa isignal €0 vhen loncyffa\ém samgbrsthatow- pass

filter for acot effec ital al og_ converter ng an
cour atE R B am Sy S PR R O SR E oY YeBer o
di f f er egtheIRAPBSr ddsErigdeRewkse haeid. anpl i tude may be generated by conbl ni ng

a 10 PV systemvm'th a | owpass or even high-pass filter. Mre advanced DA
convert b use ermn rfor her accuracy
et ofifeS) o Redk EbgfimiiRy e piblidick 5h el B bt BE G F7 Al By e
usaa t@vlfeﬁtl’tm Ehﬁwm\lefodfempf)lliddﬁh Qich @fanhéiphit t}&IagdSE@érSmét&Cbah benstithe of t he PWM
with fil #tﬂ%‘!&ﬁ%nm alimtation of the inpovation. The PWV | ow pass

d
filteriPHG®8 A Beachyndiuse Wi synssd Sigptle HPC ALYITAPHBAY ?lep‘ﬂff’f Lt n'f % the

driver afBhnfft, dbin¥pine MBRhed tReOwdigRlof 2 Bval & Ahdrebedring hay bOOFRLierdthe central
control unit 50 can_send human body status . informatign to the server 1

t hr ougMaiHan coMpRl A Relifadascrlpamesr SeFPf‘é vikratiqns or pser ¢ bhe RARPlE50 can

CUST OMieZGtafolteRRInSICIr INTBORRIb CinleBMRURHBNIE Yidhab kiR pfr&'éss@r SIGRI 50, gapat i ent
based on t he downl oaded information of the user's human body st af us

i nflér ne iresponsiie otinfernres Higsignls diorahe ageglerpmsies and lilocp'ah BigitabPignalhat are
st or ed prcdhi (BRPPRAREquLL it vﬁh@&@ctﬁﬁ& SBEGhS pAiRAY éﬁbﬁhb&é?péﬁ%&ﬁ&ﬁl&é I'C

hi story, known sickness, electrical pro ertles of the patient”s body, and
ot her digacthe pyerglbaccelerometsn detecied aigenerated siknabs $or expmie: alffoughitheand ti ssue

%?gr . gaglﬁ]e?cbgg%iéﬂ rifay RERL dtﬁé}}atlé}l?ﬁ{otv?rﬁﬁ Ghe ABIOHs RILRS ﬁBRysﬁ&rPa' factors.

ture Is core o e present 1 nvention. [ 0090] A
li qui dnmvylscralarechfsipflfeaw Cha@pyertsads dar fregwady arsl mayebeuderediont enifgtbe t o di spl ay

t hg,25 in he whol e cell excitation termnal or working
pa‘rézgtrne\tg\%béﬁ pd&e% %t?ﬁlﬁ qex0| tation phase of the termnal. [0091] An optional

function connection port 532 is used for external connection, such as for
exanpl ¢0486LiniMenyga¢thedsmiay|betysesd t0 lgesyat@élrfﬁerensboelsctltomagne@v waee fomak.

i nput/ 0 m fromthe
out si dg% EFHI lg&knfg)aggﬂ%rﬁ%%?g}?oﬁ%% déﬁw I'n 191 M@?%’ﬁ(%%g‘ W rel ess
communiiscatryinwitlatioe] ald likustwateha $1hllsouﬂek/0rcsme wave (a smooth curve) formed after

low-pass filtering.

25 [0087] FIG. 3 shows a pulse wave modulated PWM waveform with a time varying duty
cycle (pulses) juxtaposed against the sine wave formed after low-pass filtering or a
Digital-to-Analog conversion processing (smooth line). It should be appreciated that a
variety of different waveforms may be generated from and/or synthesized the PWM signal in
combination with the smoothing where by low-pass or even band-pass filtering or by other

30  Digital-to-Analog conversion, and the use of Digital Signal Processing (DSP) and/or analog

processing techniques to form different waveforms from PWM waveforms of this type are
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WO 2012/ 048302PCT/ US2011/ 055487 [0092] The power connection port 531 is
used to connect the power to supply the power to the portable device, such
as for chaogoregp4ssv2i nternal battery. [0093] A battery peeErUsdatimsi4eT 53 is
used to nonitor a power use situation of the whole system In addition to
providing an ability to nonitor and detect a |ow battery situation that

Smay Sq&gggge&e%g &é}ﬁn@@%@{ %nﬂamrogggﬁgﬁaﬁthé}g%eluam?&&&m'@%tu@é % power

det ect or I's advant ag y provi as a safety feature so that a user
or t hergapirgtingiand poittiadEM fiekd fop Geaimenttvse ndicheratefon knhen If the daeeyde o5 i s not

able ! Gy IFRRE Rh Attt NLEIARE BRORLLGHA be IRBERRAA LS plRYRE:TLO" 1f T €21 TEnt.

I n other words, t ery power detector s contiguredto disable the
devi ce tboduthecld is eatavasiint tdenpoarydteddE lexaldnayobeloneatadt r Biel duty d¥Me nsayi ssi ons can
occyr t

hat. 10woul d i ght, harm.th ' . woul d It i
e 3 neg i Pstordine? AL ol Plond o BRL SRS 1% of B 2BHe "ot co 5 rmy

include a predictive feature so that the processing of the CPU 50, and

i ndi cat[0De88] or A sinpieahdhiffettoreyowipatsHidtebantbe fyrmed &y esingardresistoncapatiror battery
circuit_th i,s .ab o identif muc h I8, i nihg, are taken
into aé’@guﬁéonébsm'\%!)ﬁ, agmhlg’“i' ats%ﬂg%goanseagcto gr%ﬁf%%%gﬁ 't%gtt% gam% gnal or

i ndi catconverter prdvaliny andcdeaste bhditimpleovals sleapiigrand gyiasts dungtipower i s not

sufficignt .for the intended.treatnent,. 094] Referring to FIG .1 and FIG

> he Eterorg of dpreBl RS o i A 2P Rae AL e s b P ough ¢ he
prinoat @evoK stbhivdthvi 16®HpRssSor Rednighpdss titér. Mord divagpet DV & coivererfiedn or any
private intranet), thereby form ng a conplete therapeuti ¢ ecosystem The
et ver ako ey el v SrTat 6 BT OME PRI el SeoAg e YT TS O A ¢ he

fol I owiba@pprecisitd daed DIt Smay?t (18PR] fofm he Wavedah abmsthel inputldighatiat abase 11
is used to store informati on and paraneters _relevant to _each patient. The

S

gener alandggasoehihe PWHbwith filtgringgs petsdimigptigp of the nngyationo idRiP Y Mefdeen pati ent

si cknegsw Rhsstei@ALE T/ ACRRKibPR oh eaaxhgn% of Row B idpuak) 6 A RBiveemef By s,
patient's physiological history, and other physical or status paraneters
carlSbhe implemaefedito (pd@o@D/Adyncting wavef orm or treat nent nodel optin zation
nodul e 12. The waveform or 25treatnment nodel optim zation nodule 12

const angdsy) r emicRwira06hiA hiy 3CSantshifl RunRatbeBNitatemidristiang tef&heacy of any
or all patients to intelli gentlyﬁlsel ect the best treatnment schene for any

pat i entthroughttheegmyapicationeieden TheeqnijakeoffiRlemE heaha§iomisF e st r engt h

sel ect ipQRectbBANRENvavelidR RREUIOR: 2 3RiflRPaR&T b&ed bh BRIIORAEdedThi S const ant
optim zation process ensures that the treatnent efficacy can be optim zed

and t henforestigpyf bansachvege bedyestatusspforgation and other physiological and medical
20  parameters that are stored in the database 11. These parameters can include therapeutic

history, known sickness, electrical properties of the patient’s body, and other specific factors,
such as skin thickness, amount of fat and tissue under therapeutic locations, heart rate, and/or

other physical factors. This technical feature is a core of the present invention.

[0090] A liquid crystal display (LCD) 551 is used as the user interface to display the
25  working state of the whole cell excitation terminal or working parameters during the

excitation phase of the terminal.

[0091] An optional function connection port 532 is used for external connection, such as
for example a universal serial bus (USB) port, so as to provide and input/output (I/O)
interface for input data or download a program from the outside. This may be provided

30 instead of or in addition to any wireless communications available with the device.
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30beneficial effects. This is another inportant feature of the present
invention. |Inplenentation of the optimzation nodule and al gorithns
accor di ngvoaotdmasmbor enent i oned process nmay al so be per fPormsdoipszaer sons
skilled in the art of designing relevant software or hardware. [0097] (3)
The conmuni cation function nodule 13. The communi cation function nodule 13

! on funct i on”"modul e : . modul
Tk olbBehy Hhezpbuer nirrugn BETad BharPa fe Reotbt By BeppuREY 02 o

appr ecitid Rekablo dbvicwsyechds fdrehaping by pesnadbateoymuni cat i on devi ces, protocol s,
signaling schenes, are known in the art and nmay be applied to this

CommI G8%], Ok pisE bre DSl bl 1ENGPRY s TRl 8 duRplBRbU R cused 2 the

nodul e _ ( ['ons or connecti ons. phone can
f or war dyddie. ilmhdvitioat to @rovidimeinedditpio érdtos arduietectla o taliery stbdtiorstel t at i on

ternminal 5 wire|lessly through Ol io f RF) ch | th
¢ Bl bS8 U B B SRR D) e e

[0?98] B@%ﬁfargi:dl@ly}&oﬁde@as&safﬁ@éfeﬁﬁekcﬁ that Pusoc@IBérmgstismdt able tcoprtato! unit 50
acts as a centra contro evice for the whole therapeutic. system
cont r olthq deyice Aavhep Eiegeyigh- srnohptle f%“?ﬁ%@ﬁ?@edﬁ’ﬁ“ﬁqﬁﬁ@?@%‘ﬁﬂct o perform
t r eat MR eORr Reddibrt©Nh othdNWolds, tRISaES Rweh@dtane Ut lica@hliyurdbrfdiaski ve and
safe dose of electromagnetic radiation. The workflow is as shown bel ow.

[ 0099] Ithe &Sy isp saithat trqaprenp paswRsiart andingivpeontralied UF GEISIgNT 6" %SU M e, | oadi ng
or jer ifolld\@ nhiBR nARY Bfe Qhierk, Qr Bt RBRL nBedu® ik BR iMeRlEd BRstnedd © Asoaded and

ready, placing the excitation termnal device at the treatnment |ocation,
and i nidescaibedesepmersthareir, thy dewiee § maxineude anradietive &aiuig 1ot Hgav ef or ns.

20[ 001Q0dcelfhs et 4750, And FRRGHorRLRELChiGorh Y He B e ShabHg s the human
body or other” animal or tissue undergoing freatment. |In one non-limting
?x amﬁl datter eirduitahdt lxeable toadrntify 188 thuch; ohenge iscemaining, aretaken infaasaPIbAYy st at us
such as pul.se ra e th t.ec s information
to the'e elaltaé haes"étell(}fg%)ﬁgaﬁégt’ goe{rﬂ\g/tearﬁ%l atjﬁr@(ﬁ%ﬁﬂ? ﬁgg@g Wﬁ}égg&?{gﬁ nodul e.
25[1801@drhaihing batreey pover lis mit suffigiesfantht mgendédtreatmenti on may be stored in a
menory of the device, such as in a separate solid-state nenory or in a

menory [8(?9%?“ I@‘f@rﬁng\&o’[ IFIGt lf'?lnci:P l% 25@e cell excitation terminal 5 and the server 1

communicate through the private or public wireless network (such as the public Internet or
any private intranet), thereby forming a complete therapeutic ecosystem. The server 1 may

advantageously include all, some or a combination of the following functional modules.

20 [0095] (1) The database 11. The database 11 is used to store information and parameters
relevant to each patient. The general waveforms repository, a mapping of the relationship
between patient sickness or treatment condition relative to the applicable waveforms,

patient’s physiological history, and other physical or status parameters can be included.

[0096] (2) The waveform or treatment model optimization module 12. The waveform or

25  treatment model optimization module 12 constantly reviews and analyzes the treatment
results and efficacy of any or all patients to intelligently select the best treatment scheme for
any patient. A treatment scheme can include waveform shape and strength selection,
treatment time period, and number of treatments. This constant optimization process ensures
that the treatment efficacy can be optimized and the therapy can achieve the desired

30  beneficial effects. This is another important feature of the present invention. Implementation
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that for sonme situations, communication with the server 1 and/or database
11 may not be required and the treatnent decision is nmade locally by the
CPU. It mup2biviuBede be appreci ated that other processi ngcrhastoiig®ssdescri bed
as performed at the server 1 and/or with 30the database 11 nmay be perforned
entirely by or in part by the device 5; however, the greater 23 processing

power a st orage cou result..in a re. expensive..pont vice. I n sone
non. |1 1 gz B ko SedPoE I R A A R AR bR ST |

conput &k perfdHnldd 8 pérsdig kisilledin theoarpofidesigning refevasdftwak dr bvdwarter such as an
Appl e i Phone, iPad, or other smart phone that includes sufficient

process| po dat abase st or.ages ligation f1 . he like to
i nter oz‘gﬁgl e @ﬁﬁ? ctoﬂgmwbcraﬁ%rbfugc%’gvr?%dg%ge' [ 108%]'“%%a§¥€%ﬁ%8§%g§%onpari son

i s per filecomaubieiteeeith thh eclasgaaticatierchinah & tlapeshta comnh@atiatsiliok oon t he pati ent
t hat was stored or, neasured and ot her associated.th peut i,G.i nformation

st oPed “P“E)%%F’I Sg‘fab?s thhp@’Z'F Yaetess “e%orgg' tlgm&%gfé?%r?'?éatif%éﬁ%%@g gffe M eat ment
condi t igRs aScomhinicatiorddaRrs fpratbdls, tibeiliap schenes, aredabwe i thphaandmapt age.

10[ 00103] In Step 404, a therapeytjc vef orm qr wayef or m.conmbi nati on and a
t her ap@ﬁ??@‘eﬁﬁhﬁ? ComELBIcatioly gﬁe‘il’féo@gig?l&‘l?e‘ﬁlo? e {17 Oibagﬁﬁfiﬁ& ‘58‘5] tsi ng

par anetRy m&RIPSHal b3idBe fob 8érhRAUMcARNE B ddgnecBbnsOt TiRS cell pRdeshh G@wardithanal yti cal

t echni ques using the nmapping relationship list qr data structure of patient

si cknedwforpation esseivechiry Be YT da thehl exeiiolIgemungl g WiFrlessi fMaued 11. [ 00104]

I n 13t eRodPadioBreWRiE) AU RAnnUPMATIObR S & BREBOHREIRE irkd Bvadads| abl e
waveforns 15 or constructed as a custom zed waveform or waveform set, such

as by wennegiondxanpl e but not of limitation, by instructing the DA
converter (and any waveform multipl exer 56 that may be present in

enbodi EgykF heurieg TG Blike YAUSMRERURNBIE 060l liflt SUHcRHs adelRfl i cul ar
waveform si 8nal (s), which are respecti velﬁ input tqQ the driver 561 and/or

dri ver cog! deviesrfonthp yhaledhampentiogviemesenipling g”leétPF'@HO‘h‘?fcﬁld’_Pe generated, the
vav ef Orcgn]nﬂzt‘”(g f]s: 81{5?% ?§ste§r§to‘ rf0Rh tréfmestih %%Qtia‘ﬂ(&n@m Shs @8 tebrdpéticaRPl 1S

provi ded. " | I'n step 406, the selected waveforns are input to the
dril§er efeaive andivafr dade pladectoargndtie rediation heayorllpw isas shoma betyef or m gener at or
581 (and driver 582 if present) generates a correspondi ng EM wave (or EM

wave Cogdgnatih @), 409, tREPH&sstifiBatd RcRIBM z 8 dxBRpIR AbARRY or Rrifyidd8E apeut i ¢
manner, for exanple, according to a set tine period or cycle. 1t may be
25appr exeiveforel tot bezppling| tg the boily parbaradapdechnghready. mecingdba excitRéen tmindr provi ded

or t hatde\ti&pat%e R Fent ﬁ)cmowﬁ'léiﬁiglztri p\f‘gtfagfngﬁheatf&t&léil@m& tegfitignd provi ded and

that the exanple shown in Fl resent’s only an exanple configuration.
For entvadéfommst s, having only a single waveform generator, the nultipl exer
and selection are not used, and otherw se the nmethod or process described

heng i TO&IB@] Slﬁ@f'epbl'ﬂﬁ, A3hddd dalya plRBioRERaVaMES Srthe KIBRAMREPEr @Rg driver.
animal or tissue undergoing treatment. In one non-limiting example, the heartbeat sensor 58
is instructed to detect human body status (such as pulse rate), and send the detected human
body status information to the database 11 of the server 1 through the communication

module.

25  [00101] In some non-limiting examples, information may be stored in a memory of the
device, such as in a separate solid-state memory or in a memory associated with the CPU, so
that for some situations, communication with the server 1 and/or database 11 may not be
required and the treatment decision is made locally by the CPU. It may further be
appreciated that other processing that is described as performed at the server 1 and/or with

30 the database 11 may be performed entirely by or in part by the device 5; however, the greater
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[00106] In Step 407, a therapeutic effect fromthe current and preferably
fromprior treatnents (if any) is neasured and assessed, and data is input
to the opwvOrDRAM832 nodul e 12 to optim ze the mappi ng r ecatisengioszast i st or
ot her data structure of patient sickness or treatnent condition and
correspondi ng waveforms. It may be appreciated that the Soptim zation

nodul e ma i r 0 and/ or
comput are ?Smggr@mers%qd{r? V\(/)e{arlg:e c|E)E|1%Ireeshgn a ?%ﬁe&gén%v é&%’g?e\‘/’%ng?&?&n addi ti on be
per f or med-linfitiighexampplecths sxtemalmen/en@dciambao maybe @ cmsl comgputergiuch apes CPU 50

presen t t abl c' atio mna Vi [ Step 408,
opt i on;plefwnadgfnﬁﬂ{%ﬁf 35@%’?}&% @CO“E’“B*F&#@ AP%nggmg?j??ag & %lwlsmllmg 10sel ect ed
by per fphbiie the ipdlaiee seticignt psaesiig power, aEtdbSase stbtagdtseapplhgatmh scfawale,cat e
vvavefor]r1ns according to theo%tglg ageut Jc effect of the patient within a

cer Pai NS B NIGPPFFYI P WPihg relationship |ist of patient

Si ckness or treatment conditions and/or other factors and waveforns is
opt i nmi ZeeLo2 hinsStept49p, Meynpadsanris pérfcemed beawednrtbe assodkatduberapaiicas to optimi ze

the next_treatnment ei.ther in the sane tr n a subsequent
treat néﬁ@"gaé%oaﬂ‘e pf%‘frﬁg%gfs Fred O%m?qs\”ﬁg ({;Etg%r aésr?mg{r?gq}?rar%‘r’ﬂc of an exanpl e
opt i m ZafotrAdlioR kRERIScalQOr & sckee 1,"sTap P degerm@leatsicknest bptrdatrBént odnditéi ent

si ckness or treatpent condi.tion rel ggl ve to the applicabl e waveforns”

Ref er r iga§etl 3s gpegeti alta?fall?ﬁﬂ%ﬁr‘éa“ﬂ?‘ﬁc? Orp88%s fol | ows. [00109] Listi ng (Step

501) is perforned as follows. Alist is prepared, which advantageously
i ncloudge0198f f inSteprt04] ntherapaitic oavifomassediefnt camtinatdrenit! aakerdpeasd one

wavef orm 20t hat is a best tch at i n a patient .sickness or other
condi t i"YR"S ‘I“ﬁ?oéﬁeeg"ﬁ?ﬁ-els?ﬁrﬁ ﬁ‘ﬁ aBSlé{{?ﬂtlltj:ée%t"lsi@g PIACIGE Cqmgarison, H%%Ubes "si ckness
or treahdigig, 606BristaBiktical ortahﬂmewzhrﬁqd&ﬁu@ﬁ@ﬂhﬁmappm@rdldﬁﬁﬁ@mﬁhﬁtbt: means" of
a therapeutic schene of a patient (for wthin a period of

M. Wang)
time (figie SEREWRSIOEPatisnt Sckpess oF tr?ﬁ“ﬁ%‘?t CP?%O NF‘%’ yayetorgidn %ﬁ@?@fféﬁ“ ‘c effects
whi ch are classified into grades. For exarrpl e the therapeutic regi mes may

be nunijer194p ninSesEet05c al ﬁav%ﬁ(rﬁlb@h/aeﬁ"om §eﬂ3Bﬂeeelecftecﬂ.frdrﬁ)ivairablus\iamgfohﬁd)e| s, such
as for exanple "excellent", "obviousl effecti ve" sone- what

ef fldct oy &onstrugled asiafastpmized Yavelonuoyayefogn seh ?uét{&?@'eﬁa ?fsr?ﬁ?fn@BBS}t st at us

i nf or mabt MinABHRGS Gstubtthglthe B/ASEnverer PArRAGRY GavéfB@rimskipREarsd.thdveanwhi | e,
the paraneters of various patients (such as M. Zhang, and M, L|) of a

cert ai r*inﬁﬂé}e|be'de‘ﬁr“bera'l’@éi“?'ltsslﬁaéfﬂlglnﬁlnt‘ﬂ%WIaY"éc?mbge"f’r&Eﬂr% o YHPHEPIICUED Y t i ng or

gr oupi RehvaRAn SBhAGS, Ivm:h(m?é l%epe‘é%y inButls fHeQk B 63 and/61 drfNB562F0tvHen Cert ai n
period of tine, for exanpl e days, data of all patients of the sane

si ckne g)g]ycﬁ—sucgdmw@\tefqym ig pedected and/or generated, the waveform multiplexer 56 is not
20  required and only one driver 561 is provided.

[00105] In step 406, the selected waveforms are input to the driver 561 (and/or driver 562
when provided) so that the waveform generator 581 (and driver 582 if present) generates a
corresponding EM wave (or EM wave combination) to perform the therapy on the patient in a
therapeutic manner, for example, according to a set time period or cycle. It may be

25  appreciated that only a single waveform may be identified and/or provided or that two or
more (a plurality) waveforms are identified and provided and that the example shown in
FIG. 2 represents only an example configuration. For embodiments, having only a single
waveform generator, the multiplexer and selection are not used, and otherwise the method or

process described here is the same but using only the one waveform generator and driver.
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grouped in the list, data paraneters corresponding to "excellent"” and
"obviously effective" or other ranking schene in each group are selected as
t hese arewoamsmssm to be useful for achieving a benefi ecalustéiensgaeut i c
effect. 1001111 Conpari son (Step 503) is perforned as follows. The data
paranmeters 5corresponding to "excellent” and "obviously effective" or other

{ her apduFI0BF TR SALCTEA BE Bl Uitk ol e SR 18 R EA0P TRRFR: " 05, 7 <
per f or mdmwstsf('tﬂahijisme%h@d ahdhensespek. aidodaiiy éfpot tedhe eptichizatipemagwei? ¢ neans”
of the té I lml F?rfag?igggelzstlo%}l éﬁ% f gtRer}ﬂta%aruEtﬁﬁg)l?g?t?egfﬁg{nggtoﬂat a par .armt ers

bei ng goo or e 0 replace erapeutic
wav ef onrestmehOtdnditiomanyd dvanespoodiag waesfornef f ét:mayv® appreaiated ¢tfaf thet | ve and
th%ra tic.mean he above process

500 Pl et BPRiemag ettt SR B ettty P R oo s: ed o
dynanl@ahbmnﬂ@bgﬁmmlﬁdm%mﬁﬂemaMakmahanmﬁmshwasn1mMamnmepuﬁamemgland

repeati fg nanner.. SO that an o &ﬁﬁ 8BGUt'C che I osage are
appl i ed S RCeS e ERIICPSRe: Pioges i e ar CRi 8 fnntBe Bt e&é&l “Juri ng t he
em ssi eimatldddeed. i very of EMVto the patient so that the wavefornms are
constantly updated. In other non-limting exanples, they may be updated

bet wee r nts,..or the treafnent d or.suspended and

eni ssi 2?1@@?0%%@@ R graion lyLPHH%f{ngF%eO@%él prgglaedtstﬁ%rﬁpet‘%“e C?I%B? 8py resumes

wi tllp t hele&bclf byepeefolming pefcedsi®g, seleclié) dddidr f}:heﬁﬁg bdaaditdte vaeefpimcessor, |
processing.lo m CroprQces central processi 20 unit, or centra
cont r olP°(H{ipg %’dﬁ%ﬁh aBT“r“éﬁ% gg”é PFtEfé‘HWH‘b‘B\?é?e‘E?‘%B?Tloa%f the’ £ or per sons
of or dipbing $é4httdnsﬂlﬂ 1i5tRE patfeht sidknEss Ge frédtMbntCoRifiéHs abdYbit ot féfb‘@orﬁarfdJ ncti onal
conponent na reside in the cell excitation termnal 5, or separately

resi de Wape pms ig gptjraized; TB&S SteR M3y stUEd %fdb‘*eféq%*etreamletnh%%swéPptewﬁwﬁent s, for

exanpl GexttRemat HABSIA tHelsamb Are IR s8Qm! dr M 4 kngeq%éﬁ%Jztﬁr%nt SssRArtion of the
central control unit 50 may reside in the device 5 and nore processing

|nten5|ve 250per atjons relyi processor  or sup enen a processor in
an leéxt é9H48I Jﬁ ¢ > d{yetrtesan eﬁ‘bag@lﬁb’a‘i afléxmmﬁtngwnfg’ﬁ %ils] FIG 6

I's a sehapmitd flavibANipist 8MpaBbRARkEBbr t&faﬁ&@cmaﬁhm@aﬂ@lt@%@ﬁﬁmﬂeI i st or
table of patient sickness or condition and waveforns. The Ilst is fornmed by

" si cknagyeforms’n diefeseing foc (iadan ypdale proggse isas flioaSeut i ¢ means”. The si ckness
isinaleft colum, and involves various sickness capable of bei ng

treat eqgo109y Iﬁm@mmp 5@1)h§§€rfonﬂéc§£&§lﬁ)wsa Rilghis blepadd, ptegsur e, hi gh
chol esterol, and _a headache. [00116] The heart_ di sease may bhe divided

i nto hééwtaa?%%(g@éudﬁﬁ suffiefeniinfaEmasion idrysqciptapesclasit feas oag WRY?&@ The hi gh
bl 99d RHaERIWeS i R} 8RE a PhtinfGeknkRIR ofheBtbnBItRRT 1R bRSRIMLIASIHES |

example the list or table includes "sickness or treatment condition”, "therapeutic waveforms”,

"a therapeutic means" of a therapeutic scheme of a patient (for example Mr. Wang) within a

period of time (for example, 30 days or other time period), and therapeutic effects which are

classified into grades. For example the therapeutic regimes may be numbers on some scale
25  (suchas a scale of 1-10) or using labels, such as for example "excellent", "obviously

effective”, "so-so" or “some-what effective”, and "ineffective", according to recorded human
body status information and according to a set or predetermined standard. Meanwhile, the
parameters of various patients (such as Mr. Zhang, and Mr. Li) of a certain period are also

listed in the list or table.

30 [00110] Sorting or grouping and selection (Step 502) is performed as follows. For a certain

period of time, for example 30 days, data of all patients of the same sickness or condition are
25



5B2, and B3 according to ages and sickness or according to other factors.
[00117] A m ddle colum indicates therapeutic waveforns including P1, P2,
and P8, wNDchizmy3oke a single waveform or a wavef or m ceciusatiioss4ef two or
three (or nore) waveforns, and waveform features, such as intensity, of
each of the waveforns may not be the sanme. A right colum indicates a

t herapeutic ner nean for . ex " , :S L 10as a
cont i nddUHPee ﬁgﬁ%ﬁ%ﬁ%{acp A aer?el%%acoé?esgqnﬁle%iltonce%geggeﬁ[ggw ,0%@@%@3%6#4, an

i nt er mdtliee Pinkinb e¢lepelt tah @yambard saletbtad anthesslare 18, krmmo t6B; ussfdifar f r equency

i ndi cati }rllg CI 0BS- use gf v%{.i ous , wavef orm conbi nati ons. [00118] According to
the |i SCNEVBHADsnsipipldnergpeutip 6liecknt a1 control unit 50 (such as CPU within

the device 5 or in conbination with an external processor) can custom ze a
pr ef er rje@l 11pt Gengypisert (Scepri@dnis perdameéd sptidwng The dgeparametersi ckness or

iti di ng tQ_infarnmti h i cal tient.
002101 Sr@pafit o e et A SRGARY, FeFNyeh e ARYHRle Rhieiaefebal L.

and i n JuBRYthe Betiagsre Sogpatanite e thehmptut ¢ffcetfiptheedrredidistapeut i ¢ ef fect can be
achi eved by conbining the tinme, cycle, and frequency and by radi ati on of

vari ou eyt | f.or and_ther apeui | olthi nati ons.
[00120]%%591'1:@%(%%@&\6%}3 é\?\,ﬁgrfoém ﬁg?sef?)ﬁ?w{')hih‘% ﬁré‘%g%eu ?lé‘%ﬁélﬁr?%e%mal so results
f rom t hehepipbutitinicads ra el sitfgnése baddnditioh cqrdspatdingfto frtcompired dgkness or

condi ti on and wavef orns. . Advant ageousl he .opt.i.m zation is.constantly
pdat cAPBmEHTS feEOot PRE e pra g eRies i cromrs el vt on | s
based QHatafsBeEREM lesd @RABACK nob¢Ttbchivecdny Sthsrapeiaio nkandlsi ng 25conpari son,
selection and filtering performed on several therapeutic schenes, thereby

consta imzing the therapeutic effec n nsusing t erapeutic
ef f ect {)@%Bg%éﬂ"F a%‘rgm&f?é eé%’aﬂ?’ﬁﬁee?b"i’? PIoESy® %%(ﬁné%bgee%e?{g% °|°ﬁ§'1‘“|tt§ht of the
descri pk repotithelyeand tphaletetined orayaimioglyadectrapicd ninzditervals,isscleasimpor di f f er ence
bet vveen_t@e, resent invention tg\nd t he CO{}\{_ﬁ%nt %“}gnal ri on arté makes a

br eakt K6 @'H'Pgiaﬁ et g mangeTa3q B A RRFREES e rPRITsEems A0d O¥EE¥ Speut i ¢

ef f ect aphliedt N sEivk hadliimitingRxiigle AR Wbaing®AN 6¢cur drthgithe anikii@vad t hr ough
creative efforts of the inventors ofoL he present inventi qn.&OOlZl} The

t hdPapeativey of BMMCrthopatigpispithat g v eiPim e sensieRly trRfeEhe IpPEEent i nvention

dependsofMinfifie eﬁ(iaﬁng!@@,&&y%ay%ﬂ@ﬁité&&t@éenttﬁﬁtmts! &he @Atnem@kiaQYs i tens of
human body status 5information, such_as heartbeat rate, Pul se rate, blood
press urbgused py fispended and AP LEP E;pgpeggvhlle an update is made, and then the therapy

resumes with the different waveforms. .

[00114] Functions of the processor, processing logic, microprocessor, central processing
20  unit, or central control unit 50 are already described above clearly. However, for persons of
ordinary skill in the art, the central control unit 50 as a functional component may reside in
the cell excitation terminal 5, or separately reside in the server 1, or integrated together with
other components, for example, the database 11. In some non-limiting examples, a portion
of the central control unit 50 may reside in the device 5 and more processing intensive
25  operations relying on a processor or supplementary processor in an external unit such as in a

separate computer or server.

[00115] FIG. 6 is a schematic view of an embodiment of the mapping relationship list or
table of patient sickness or condition and waveforms. The list is formed by "sickness",

"therapeutic waveforms", and "therapeutic means". The sickness is in a left column, and
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measured by a skin noisture detector or sensor), blood oxygenation, |evel
and/ or other biological or body vital signs or conditions alone or in any
conbi nat iwo.20iRaszwavef or s have di fferent shapes, cycl epCTasdoliinsansity,
which are all listed in the mapping relationship list or other table or
data structure of patient sickness or condition and waveforns and are

10updat.ed  f ti 0 [ f
var  oud LSS FERIES bl o it S o N bR Reic SN B MR | (Y,

per son Mreang}eaxbleagroﬂg(ahémgaadacltel me and tines for testing, and assessnent
of the test, and a change or therapeutic effect. The table of FIG 8

dent Y Ak DLEDRRTBE AR HALHASSES SH R n Ayhieadgele, ot ommcn
shown iand Eie@:ckﬁess s Tae highbldodfprassnr¢ mey alpy bpdivided imsahiginblaotpessaienBper i od of
various si.ckness sho According to the

thgsapg%é’ gg%ﬁf"ﬁdm a%ersrt?(‘}?'ﬁlgﬁfsorfac%oﬁ 3 {O Ot}f%r%%ogi'uovm in FIG 7 has a

therapeutlc effect on the identified S|ckness or synptons of the sickness
or condD@¥1Gh, Asniddie a@umuﬂnd@;aaaﬁﬂie@p@nicmdmdatheludimﬂ?ﬂ)d@oaHCbRﬁdemhd or

i nfluenza ther i.ng " obvi I f v ous
theraptﬂlﬁybeas1J %3"%? O(irf4\ilavleﬁ)¥'§ éf“? lln%t‘r?ﬁ'tdf\‘?%m(tﬂ%grg‘%l&é waver f)z)lr?ﬁf%é ‘of FIG 7,
it wl Ianl‘b@zaaqsfpmmfeatatee,ckut:maetmanguye@fteawlwf tixt waweforohs frfag metrife tivasaefeor A5 may be

constructed using.the sinple D/ A convertefr consis gital

ul e Siebe Adickass BeBPe s guondar memse i O e e P rple® bt hen

dri m:c NGis 35bm&um\tﬁérﬂfeﬂh©@eﬁfbﬁ®fﬁme a&lwﬂmgcmu, medrx endyBhen dtt@mtitkeat cur r ent

wavef or e.no imting ex , wavef orm gener at or t hat
parti cit %@R@g?‘? Wcl}éﬁ&‘dd?g Eb S?h%?de% ?’Fé’?%f’%ﬁ’r‘%ﬁ?&ﬂ%fmis %ﬁggva(”@}é% f or

exanpl evdvBRrimavebigationgener ators 581, 582 of FIG 2) may include at |east a
physi cal inductor usually in the formof a wire coil that has at |east sone

el ectri esi st nce as nduct Tun rt| cul ar
nduct dPONAh, SepuRTEE Bk Shany I8 Bl e vein g Gl Wil Re B i ca

I nduct a¥ithat MpaétiteeSorti cafibingion vhhﬁn@ﬁ&rrfaeﬂ"oﬁd’s&frﬁﬁn&ﬁﬂ&hize5 prdfaJreudi ng the
time constant. Wre passi g a currer cﬁ(ﬁmay be coil ed ‘ldn or r to

20113/ 04BETRPSHIterMERESHAOTTCRRS) @ﬂ tQ R GKAESS Of ?@dﬁﬁgﬁm ng fodnig mgaéwarat ed with

the si zgeiPfs phiiicalkthfds of Digutienkrber of coils, the diameter of the coils (inner
and outer diameter if coiled in the formof an annul us) and the thickness

of the il b osquqeefatorsm defining the .inductance and its

"nauct 1081121 chsrtory biurterses i Eha g bate SEREL Fo0 QU 4T PRST ant

exci t atihsedhcésiubian@é tHdey preRSredB¥ragéRic effect can be achieved by combining the time,
cycle, and frequency and by radiation of various therapeutic waveforms and therapeutic

20  waveform combinations.

[00120] As described elsewhere herein, the therapeutic manner also results from the
optimized mapping relationship list of patient sickness or condition and waveforms.
Advantageously, the optimization is constantly updated or at least updated at frequent
intervals. The optimization is based on assessment, feedback, and analysis such as using

25  comparison, selection and filtering performed on several therapeutic schemes, thereby
constantly optimizing the therapeutic effect and ensuring the therapeutic effect to be reliable
and accurate. It may be appreciated in light of the description here, that this updating and
optimization is a major difference between the present invention and the conventional prior

art, makes a breakthrough in the EM radiation therapeutic manner and a therapeutic effect of
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5 different coil properties in conbination with the waveforns in order to
achieve different effects. Furthernore, multiple or a plurality of sane or
di ff er entwondieoi4sioe el ements may be used in a single exectraiscan/osasm nal

and be energized at the sanme or different tinmes (perhaps switching between
them during a si ngl e treatnment session or available at different tines for

and optivEl aeREnibs e ARG b s PE BT I AERE S MER G PO

art, mﬂmtpaﬂeﬁm\&nﬁdne ability of an inductor to store energy in a magnetic
fieI d. An inductor generate an opposing voltage proportional to the rate of

change I{M} g?gr ’["hen[her%[feufi ic 818 lgé{ ottnag;[%l% wavEHR G OM\,%E il Sﬁ&e&fm\telﬂﬁon

sel f-i nce an clrcul np, referred to
as henrdepsds buthe amynesomsuosdneum ofstbd: pasientLani tvaridks itamy Oblemumebdﬁy stefuy ol t age

e B SR RSl e LD Pl SLORET Ry o 0 i by

he enot'es e involts and i
t he curicgired b!yamaIemeBture de:tﬂﬂﬂ:%ﬂenlsdr) \Wdoll okggeappnelevabadiotdimref ore that the
system and .devi ce, accordi ng tq. exanpl es.of the, inpovatjon d scri bed here
7o aodilesicn b GnaraRien Alasdiebr B G Beny el o REPPREFER: 50
wav ef oryags diffnt dRades, dycles) dhdl int@sityyhabtakecal listed 1ﬁlﬂfé®rliapbﬂg8éldtt10®f;h1p he possible

vvaveforms here. 1001271 Howe on ener al for art cul arly useful
wever orli sretier ialer A cveaire R B Bk aE A aE A Vs atd €81 [y

ef f@ct |u\ﬁgatg@ﬂ§,;,ghmtgglmr ated by the waveform generator of the form 0, t <
X(1-( 12 /7e")) , 05tst1 Equatlon (1) o, t>t, where a) 5 nsec < ti <
0 1 nsec 29 bh ti me const
gener at[PQ)lﬁzbep[ éPWé(%? 6?"}1?!69‘@%‘ ’B%Yar‘oi‘s ﬁege%ﬁegfsot“r fhe SYBRIRPS CHyiki Eed t) is a
?ulr F‘t | Qiﬂdé)s'brlgélihﬁy'tﬁ@teﬁfad Perftal #58, a @6ihhg sCH¥B, 4 SmeaftbekhdBvn WitihgCdndcur rent  ( DC)
ollowing in the circuit
ass%ssment of the test, and a change or therapeutic effect. The table of FIG. 8 identifies
various sicknesses various sickness, , such as a headache, stomach ache, cold, cough,

15  insomnia, and lumbago.

[00123] The example waveform shown in FIG. 7 is a result from therapy performed in a
certain period of time in respect of various sickness shown in FIG. 8. According to the
therapeutic result, an embodiment of the waveform shown in FIG. 7 has a therapeutic effect
on the identified sickness or symptoms of the sickness or condition, such as for example on
20  headache, lumbago, and cold or influenza, thereby being "obviously effective” (achieving an

obvious therapeutic effect).

[00124] In addition to the example waveform of FIG. 7, it will be appreciated that a great
variety of different waveforms may be constructed using the simple D/A converter consisting
of a PWM digital pulse stream, and resistor-capacitor circuit or RC filtering, and then driving
25  the waveform generator as described to generate the current waveform I(t). Inone
non-limiting example, the waveform generator that participates in generating the emitted
electromagnetic wave (see for example the waveform generators 581, 582 of FIG. 2) may
include at least a physical inductor usually in the form of a wire coil that has at least some
electrical resistance as well as the inductance. Tuning for particular inductor characteristics
30  may be achieved by selecting the physical inductor properties to achieve the desired

characteristics including the time constant. Wire passing a current may be coiled in order to
28



[00128] In accordance with one exanple of the system device, and

t herapeutic application including both diagnostic and treatnent features

t hat can we 20pdads®eparately or in 10conbi nation, it hasPogars2adenssssi ned
that the system device, and nmethod, a portable device that generates PEM,
can provide significant benefits to a patient's cardi ovascul ar system
[00129] More specifically, the device, system and nethod have been found
to inprove the condition of patients with Hypertension (high bl ood
pressure) which is a cardiac chronic nedical condition in which the

syst eni C céricemtdtethe nlagneticfretdsgenerated with|the/sizead they wire, therrugztber efcoils ik | as

Hypot ensi.on es i | Hel ood

pr essur e d2@ete §68 8&?'%%5’3?3@?%%#3&&%{;%@}%“&?& %{?‘?%eaﬁaﬁ%sﬁ{jé wor k

har der t ki¢kness of heidoil btmgpussrbld faaotshmdcﬁrang)tbnmdmcpenémhméumyay Bl ood
pressure jnvolves two r enent AR dedi

pressure‘i NB?%?WB‘I‘CSD(} W% Wé“’i‘aze"u@éz’ﬁ {7&"?5&%? ég{cgg a segst ol |!c/ di astolic
pressgre dﬁﬁz&fm 33 DprOpertied ngomEihammyvsﬂuhc vayifoos ippuestoachipye differcwr essure in
t he arter t he he c Lol Sefifs nfay!be 00d
pressure m@“’&‘é’é‘gﬁr'@ let%ép!ﬁ?léf ?\gégedr:\& lé‘gir%ti“gg%ts m"gn the
cardi ac mqhe singlereﬂhwﬁedtmhmammcbam“gtzeédthdsarmsr differantitings (pethapsni zed

t hat hi gh bl qod pressure,is an thin sure
140/ 90 ARG R ar flring 3 el (AR assp B Bl ekt i

Per si st eigiffdiond GeduRems)In order uehieve the desited EM watemnsission(s) and optimal nyoc ar di al
|nfarct|on cardi ac_or heart failure, and arterial aneurysm and is a

| eadilfig dherapeutigbenefitoni ¢ ki dney failure. Other and related coronary heart

di sease (including for exanple, but not limted to WO
2012/ 04836WRS]T/ ASSE RidvDhkSeleaticad aminduttanes iy tHeashility of andindustdrny stbrei ng

myocardi al ischem a, .a aryrhythm a an ventri cul may al so
ool op. <BFTaY Aamestisic Brld o Bpudier eeagrie 55 GPresiit Rise promocBA & e

hypot ensi;gg of dHaRde3R eutrént P4 EFcutl THeResld4rd defnitien omwavfanampe Exfar i ment al
data have indicated that the 5 devic system  k and neth are able to
benefi ci &ICF‘}"ICGJICET&\"‘ ¢in webers peramp 1 es¢ Pyt Ry B?Mfsg\m st Pt

substgnt Inﬁylw uSed) mol}ﬁiccﬁﬂﬁls ﬁé@%ﬁ-m@aﬁm mulipEaVby e Change i un&uml ly within
a5%to 10% r angée or w ndow, W|th rticul result i ndi cat i 8% r ange
or Wi ndO\ﬁ'V'Mrbéf ‘bﬁcwgeflér"é?ﬂmﬂé'n'e Mnﬁf%ﬁ%‘f age P v 8@’?@‘?‘1% with

ot her exgl Shodrdte device and nmethod and with further refinement and/or
cust om zat | on | n ghe signals. For exanpl e,

{00126] It will be appreciated therefore that the system and device according to examples of

the innovation described here are adapted to gencrate and utilize a great variety of different
20  waveforms, and that it would be impractical to describe all of the possible waveforms here.

[00127] However, one general form of a particularly useful waveform is a waveform that

has been found to be a therapeutically effective waveform generated by the waveform

generator of the form:
0, t<0
()= Inax 2 (L= (1/™), 05ty Equation (1)
2 0, t>
where

a) Smsec<t; <0.l msec
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10 continued research and devel opnent are expected to nodify bl ood pressure
to even a greater range, such as by as nmuch as 20% and possibly nore with
addi ti onavoneraasmk and devel opnment and/ or in conjuncti ®@QTWISLéL1.053368T
treatnment reginmes. Even an 10%reduction in a hypertensive person having an
untreated systolic/diastolic pressure of 140/90 m Hg and having a

benefi gjal 4t tiQ 0% woul d achi eve a systolic/diastolic pressure of
126/81%§5 03§%¥é‘ﬁﬁg%ﬁéx%hat person out of the recogni zed hypertensive

range or prehypertensive range, a further reduction would provide an even
furtherandenefit. The inprovenent is blood pressure is in addition to other
realized benefits. (00133) By way of exanple, but not of |imtation, the

radi at ed PENFE$Q¥- ngﬁﬁﬁ%féggmﬂ 1 of the waveF uﬁ%%&g%ﬁ current waveform and a

single cycle o e current"waveformas a tron of 20 time 1(t) can be
defined by the follow ng Equation (2): 1(t) =t O,t <O (Il - ( o.c >t, 1/
el')) ,- o 5 ttisanytiompdinton (2) Wiere: 25e is the exponent function; t is
equal to the time constant created by an inductor elenment in the driver

cirguit; (t; —t) is a duration or on-time of a pulse, and

- Imax is @ maximum direct current (DC) following in the circuit.

[00128] In accordance with one example of the system, device, and therapeutic application
including both diagnostic and treatment features that can be used separately or in
10  combination, it has been determined that the system, device, and method, a portable device

that generates PEMF, can provide significant benefits to a patient’s cardiovascular system.

[00129] More specifically, the device, system, and method have been found to improve the
condition of patients with Hypertension (high blood pressure) which is a cardiac chronic
medical condition in which the systemic arterial blood pressure is elevated or too high. as

15  well as Hypotension (low blood pressure) in which the systemic arterial blood pressure is too

low.

[00130] With hypertension, the heart has to work harder than it should to pump the blood
around the person’s body. Blood pressure involves two measurements, systolic pressure and
diastolic pressure. Normal blood pressure is usually regarded as a systolic/diastolic pressure

20  of 120/80 mm/Hg. The systolic blood pressure is the pressure in the arteries when the heart
muscle is contracting. The diastolic blood pressure is the pressure in the arteries between
heart beats when the cardiac muscle is relaxed or not contracted. It is generally recognized
that high blood pressure is anything above systolic/diastolic pressure 140/90 mm/Hg.

Hypotension is the opposite of hypertension.

25 [00131] Persistent hypertension is one of the risk factors for stroke, myocardial infarction,
cardiac or heart failure, and arterial aneurysm, and is a leading cause of chronic kidney

failure. Other and related coronary heart disease (including for example, but not limited to

30



t is any tinme point or point intime;, (ti - t) is the duration or the
ON-tinme of the pulse, and "max is the maxi mum DC current that can fl ow

t hrough twe 2dr2o4g302ci rcuit. 5[ 00134] In accordance w t hPomaSp@nAbi4aT ti ng
exanple, the maxi mumcurrent (Imax ) is the maxi mum sustai nabl e current
that the circuit can provide to the driving circuitry. Mre inportantly, it
represents the nmaxi mum current achievable within the tinme constant (T),
which is relevant to the output power of the circuit as indicated by
Equations (2) and (3). [00135] In order to achieve the maxim zed or

opt i M zedownarphrtérg hedrt dieease inuslivivg mygcasdialioehemia, apd arphyshupia apd v A c
efficacy 9r...at |eas 4 ,: ¢ mﬁ s iopasef i ci al

| mprove f'"%foniﬁ'gy%)]é?flée‘%ﬁbg&?ar | %ggzgt?’glﬁﬂtgon | tﬂi%(}lr?g?eﬁgof ol I owi ng
factors aypotadioant ageously considered and adjusted or optinzed to the
extent possible: [00136] (a) the point of application of the Pul sed EMF

( PEMF) ; 0137 hveGhdibded thit thecanpl e,
frequenc}oqlﬁzi)ggi%ﬂngf’?@%g&@?ss%g%@gﬁﬁﬁ’c%gggﬁﬁa%tz (le . .and 1001381
(c) tle megoskystent,iand chethiod aregible to beneficialiy ltes or eareectiipord proysuss 8&%tion (or

at some qt her, reference pain Vithidia %%
physi ol 08‘?"255”"'81"" ﬂ@ﬁ”‘@?@g ,aq nﬁ%ﬁ%gaé% gh"?éﬁ%ﬁ%ggg%?%rgﬁ‘tgﬂl zﬁ S"\Ef[ chi ng
and of the 16 angegneindowf with partitulenesults mdivatinga8% sange s WindewnsMaeotd 20t o
achieve the desired. .hevrva eutic benefil. ok SRG L RRbkEOEheddidehadi f ferent
poi nt s o@‘iﬁﬁﬁl'f’ﬁ'&?‘f"& @P{%‘gf‘ﬁ@‘sm?aﬁ"& lﬁec‘)id‘%l% | ssue&g{ﬂt ﬁfaﬂs' E%éngéet er ni ned
t hat applmetiidiand with fittHér refintinent ahder chstomization ivthesiphals. r prexampland fi el d

andi B 1 eBmi FEcmY R YRR S gireRltp mill) BoBRiR ARl S grdiquenct s

benef i ci Ghnge/WaElRactitdsemehfae20%pandpossitdy morecvigh additionalresearchand f ect to the

patient’ Sdeve?gp?rrle?xit gn\a?gr(irlxj L«%m‘%}ﬁgﬁ with other treatment regimes. Even an 10% reduction in
a hypertensive person having an untreated systolic/diastolic pressure of 140/90 mm/Hg and
having a beneficial reduction of 10% would achieve a systolic/diastolic pressure of 126/81

15 mm/Hg moving that person out of the recognized hypertensive range or prehypertensive
range, a further reduction would provide an even further benefit. The improvement is blood

pressure is in addition to other realized benefits.

[00133] By way of example, but not of limitation, the radiated PEMF may be generated by

a repetitive current waveform, and a single cycle of the current waveform as a function of

20 time I(t) can be defined by the following Equation (2):

0, t<0
1= Lu* (1-(1/¢")) , 0st<y . Equation (2)
0. t>
Where:
25 e is the exponent function;
T is equal to the time constant created by an inductor element in the driver
circuit;
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[00140] It may be appreciated that the reference above is to the magnetic
field strength (nmeasured in tesla or mcro-tesla) as conpared to an

el ectric Wwoebt/mssoength that is or may al so be gener at e#CT/Ise01diof$48T ence i s
that a force of magnetic field on a charged particle is generally due to

t he charged particle's novenent while the force inparted by an electric

field on a c C due to the charged particle's novenent.
[ 00141] Non- Iht?i%ngrt'ydmggé&ht r%Ofnanqg%ehe system device, and nmethod nay provide

t her apeutic t(rt,eat)msatht dllnemmforttlm OXgmet othetpwdsenagrdetic field applied, the
electric fi eldld appill}fg? x,i.rﬁnd/&c en{tggtﬁéﬁ,ﬁ"? tlﬁ‘rgﬁﬁpﬂe &)rgvep@l?&%tl c and electric

field applied™q 00 e ranges 0 ncy and el d strength that
provi de the beneficial therapeutic effect are as follows: [00143] (a) EMF

puI e uenc ener al bet ween abou and about 75
32 d05L B RSPy opErt i EE Befinly (2R IR e ST el 1y 60

Hz whesRinéHh bestaRibicrourfeswhdt eHeicirguil ¢aaPudiidEyto Iﬂmﬂrivmg&irblyitrpevldependent on

characteristics of the Fatlent ti ssue and/ part or ere the

pul sed iBpartangy.dyspiegsts t mwwm(qyyremjwsﬁb@ ‘l’i'F}B‘P é’eWéﬁ@%t‘H’t Fﬁ’ﬁ‘ﬁl@ general |y
bet veens ARt tdde YltplBowePor RS ifbhita8 thdr@Rdd ‘B}-Eqﬁ‘d@@nmﬁ gndo@s.ticularly between

subst ant i alﬁ/ 50uT to 300uT, and even nore particularly |n t he range
bet ween substantially 100 uT and 200uT. The tesla (T) is $
15i nt eﬂ?ﬁ?ﬁbﬂalor@yg?’émeﬁﬁhﬁ ”(aSl“)IZ%’éFlof?%‘leﬁ%Prtat(l)qas"r’f‘ﬁﬁfrf@?’?"@‘z? 81d B (whichis

al s er‘)@%pﬁﬁnié%bﬁc dfh é@éy gleﬂsiéa% &era@%ﬁcé]@%'ﬂ@ctlv% af@uiifot 0 one W\eber per
Squar e neter

reciated in light of the description
provi dé»dan@mélmpr@mtent fPféh%\l@:’a{’“Q'&fs %ﬁqwaﬁfg %FOWH@“PEﬁﬂfC’H%‘Vi“&@C&HW%r system
char acég\ydnﬁgk&%ly(c%}fﬁ é@ﬂsanfdra@ﬂl%@gyoﬁmzefd't@hg eRlchGRedih: and the nethod

applie may advant ageously be custom zed to suit the 20particul ar
patient and/or the condition to be treated for a patient, or set according

to bot HORIREl pa)the geinkef applidaion ofhrPylted EMREENDR to be treated for the

particular patient. Furthernore, as treatnment progresses over tinme, the
t r eat mMpgg13¢h AbRGHE HehsnbEsf BNV phite S itdimgdodxmple, Ré@oddiifgscillations or

15  cycles per second or Hertz (Hz); and

[00138] (c) the magnetic field strength of the EMF at the point of application (or at some

other reference point)

[00139] Due, for example, to varying physiologies of patients, a range of frequency of the
EMF pulse switching and of the EMF magnetic field strength are advantageously considered
20  to achieve the desired therapeutic benefit for each patient and for different points of
applications to the body or body tissue. It has been determined that application of PEMF
within the defined range of frequency and field strength maximizes the therapeutic effect,
while application of frequencies and/or field strengths beyond the defined ranges will have
minimum beneficial therapeutic effect or no beneficial therapeutic effect to the patient’s

25  cardiovascular system.

[00140] It may be appreciated that the reference above is to the magnetic field strength
(measured in tesla or micro-tesla) as compared to an electric field strength that is or may also

be generated. The difference is that a force of magnetic field on a charged particle is

32



to predeterm ned plan, treatnent regine, or policy or in response to
feedback fromthe patient. However, it will be appreciated in |ight of the
descri pt iwo 2pr2oMBied here that a 25 therapeutically ef PeTtise@1osaat ment
may be provided by a set of default device characteristics within the
defined ranges even if those device characteristics do not provide a

[oo1ae ety S8 e el BRI ho Grel PRRRHIS AP A PreRele T o e

hal f " @rfE'chargedpartitihis nbr dgue theyhargerparigie'siBovamens 60 Hz maps according to
the relationship frequency (f) WD 2012/048302PCT/ US2011/ 055487 equal s

1/ (2xt %014% ONS P EmMR g%&ﬁéﬂ%mﬁggmh@e\ﬂc@ganh %tﬂdd%y%ﬁd@h@rﬁ duti@nd time

consta parameter t -as t <0 T'nuns x(i ) . 05t <t| Equation (3)
Ot>ti 1GetitAtbepgfits basethen thefmagngsisriicidapplied. fheejesiris wédsaprs iedch andderrd o be

eff%ct | ¥ 8bind &dﬁ%a%ﬂet%fanﬁQl%ctﬁji@‘ﬂel‘aeagﬂlgeﬁ?tem and et hod are not limted to a

fifty-percen cle even stantially fifty percent duty cycle
(e.g., with a 10%var|at|on) 10 where 8.3 nsec < ti < 33.3 nmecc 1.25nsec <

T < 2. A00W3L Treoamss of EMF fisgeeney anddfeltsrengsh thet provide ﬂ“é‘rdif‘x@‘?fw ranges may be

cal cul af e J}9§ ” Pe expression @ frequency = 1/(2xt1l) for a
fifty- %e%}eﬁtﬁ;& eg{ g b 15 [00149) In addition to the frequency and the

field strength, the Em nt of application of the focused el ectromagnetic
field i[8014BkdaLEMFipslse svischingFrequsngyange: gferaiy oyt weahitoughl Hedtd ng, it was

det er m ged /5 U ard 5r§ Ql{lgulg d?\!v@e'ﬁ%b@ta‘?ltlﬁ)l l@tI-E tQEulﬁﬁmldlf?@O'}th% t he

treatment to be ef |ve e point 1s 1 the center he patient's palm
and Ot hehmmmunpsyﬂwbmg §reqms03c way bsually be drperdsheongthanagrerisiiss phthe pafiest f oot . At

both t I oot a heartbeat or pul se may
be det EE?LB% %]yroéqﬁjg%ﬁear g g‘eﬁr% giég& glc\a@(:l?%@edé herein. Al so, both of these

| ocati ons have an acupuncture point, at acupuncture point in the pal marea
of the [H4d] (@ Magnspiafisid Steengthi rangepgaestly befyaahappuigdda  Taimisd ed@upunct ur e

poi nt %Bd %d u"P, n<¥ %%%%ﬁ%laﬂ? b%e%ﬁfbs&ﬁ%ll?@bﬂ R&%Obb]e, ah@Sen more

particularly in the range between substantially 100 uT and 200uT.  The tesla (T) is the
15 international system unit (SI) derived unit of magnetic field B (which is also known as

"magnetic flux density™). One tesla is equal to one Weber per square meter.

[00145] It may be appreciated in light of the description provided herein that the actual
setting of the PEMF device and/or system characteristics (such as frequency and field
strength) and the method applied will or may advantageously be customized to suit the

20  particular patient and/or the condition to be treated for a patient, or set according to both the
particular patient and the condition to be treated for the particular patient. Furthermore, as
treatment progresses over time, the treatment characteristics may be altered either according
to predetermined plan, treatment regime, or policy or in response to feedback from the
patient. However, it will be appreciated in light of the description provided here that a

25  therapeutically effective treatment may be provided by a set of default device characteristics
within the defined ranges even if those device characteristics do not provide a maximized or

optimized treatment or therapeutic benefit for all patients.

[00146] When a fifty-percent (50 %) signal duty cycle (half “ON” time and half “OFF”
time), the frequency range of 15 Hz to 60 Hz maps according to the relationship frequency (f)
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25[ 001501 I n an enbodi nent of the present invention, the cell or tissue
excitation termnal 5 nmay be used as a separate conponent to operate, and
the opti on@l2opdnsd®2 1 is not needed. In 34 RECTIFI ED SHEET/USRUILBSA8) this
case, the processor, processing logic circuit, or CPU 50 can control the
whol e device 5 to performtherapy on a patient, neanwhile the database 11
of the server 1 and other functional nodules are integrated into the cel
excitation termnal 5 or the processor or CPU 50, and when the cel
excitation termnal 5 works alone, and the cell or tissue excitation

ter m nal equak Wi@ytldintpthewavefarmequatign having the time prramsiget and Hme LORMANS A 4i ng of
new and nodified &o oded data waveforns (which therefore nay be applied to
t he patiBﬂ?Ta§ﬁ§?ﬁﬂ@m§%d anywhere through a cell phone network or other
wired or wireless co T cation network, thereby al so achieving the

obj ective of the prese nvént? on. [00151] It nmay al so be appreciated
that only an interm ttgnt coppecti egyr, ¢ouRkj Ng W watidé3) er nal

i nfornati on #Rd7 or prodessihg source such”as the server 1 and/or database
11 may be needed. [00132] gAn exgnpl e working process 1100 of the

t herapeutic system acc ing to a non-limting exanple of the present
invention is described below [00153] First, the cell excitation termnal 5
i s physi ¢e014y] | Whild the fiftpipercent dutyrcytlieshesibesn found o be effective, aperatinmrofithsdy (St ep

1101). For .exanple, at gr near. an.acu tur i . uch
hel d or QEYES WY ﬁf“?ﬁ‘&ﬁ'&ﬁ age o} ﬁ@tﬁ?%%'%r%ﬂ@ﬁy %?'acg% OP%‘{EQS%%?E%I n or
at t ached fifQ peRentaRtycytle (6gwitha 10%0dariatidn).an arm or at another |ocation.
The cell or tissue excitation termnal 5 is very small (in one exanple,
general |y between about 3 inches wide x 4 inches long x 2 inches high or
t hi cHOas™W™oul d extend from the body when applied and 1 inch wide x 2
20i nches | ong ®.imsétch<hitght 883 mdeerefore is very easy to be fixed or

| ocated on a body part. tio a(L,Iv but advant ageously the cell or tissue
excitation terni-#P5e§ Fayt be gr ?‘ﬁed with some attachnment means, such as
straps, Wlﬁﬂﬁ%%'rﬁhg@%‘? OfluesToPothérarequenc Ridges dy 1 ciltulatedl aecsding o thée body
region to receive the treatnent. In one nop-limting exanple, the

excit at i expressioni: fesquengy =1 4214d) for a fiftypercaat tyd"ryr‘q*}al mof the hand with the
housi ng over the emtter in 25contact with the palmof the hand so that it
may rigadily be held in place by the person undergoing treatnent.

Al ternatively, Velcro straps may be used to attlﬁch the exci t,ati'gtg term nal
devi ce 5 [00149hdnaddition torthe Erequney: and the fisid streagth; the peintofispplicatignofthe.; o1 i on

term nal (K Fecondl RACAS lichl (B Rbtrich AMBAHY ProaRtesiing! inahand  of

the person recelrving treatnent, _glove optionally having a hole or
aper t ur e defempingd:that there atedwo plausible points of applicationfor the treatment 10 be effective.

One point is in the center of the patient’s palm and the other point is the center of the sole of
20  the patients foot. At both the palm of the hand and the sole of the foot, a heartbeat or pulse
may be detected by the heartbeat sensors described herein. Also, both of these locations

have an acupuncture point, at acupuncture point in the palm area of the hand (at acupuncture
point PC8 or LaoGong) and at the acupuncture point at K11 or YongQuan) on or near the

sole of the foot.

25  [00150] In an embodiment of the present invention, the cell or tissue excitation terminal 5

may be used as a separate component to operate, and the optional server 1 is not needed. In
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30in contact with the palmof the hand. When the excitation term nal device
5 is adapted for treatnent at the palmof the hand, a sensor that uses an

I nf rared WORp12m@8sm2nay be used to neasure patient stat @sTiustanmsei4sdpn at a
fingertip, such as blood flow, oxygenation, pulse, heartbeat, and other
paranmeters. Furthernore, a skin conductivity surface may al so be provided
that monitors, and neasures .o

i sture. | ' i thd.§ can be an
i ndi cat'd? °6F tPr%WPﬁqssodTprg?%st'?%fﬁglf c'srfllr‘ggrs&gl? 5(@? %]Ae%ﬂ%%l?g?%b@alﬁ%vﬁe%%ndi tion
and mayeffo@vihd@pyses pitiehi, rearwiilk itiendatabagalr tof e stiiver lcarsltother harciignl of

wavefornms. [00154] The cell or tissye excitation term .S, then powered

on (St é?,odff%%e ‘%tﬁ%’ﬁtegé“t‘bﬁ’er“rﬁ‘\??’i‘r‘é}a‘ﬂ% e"BB%*ﬁPiobﬁegfocsssﬁrh‘ifrs@éjaﬁ)’ 8‘?{1 of f switch

or by sgifiiGen eLQEHHNEmOhalSi viiIRY aldiedarii thé Eedicor dissusiexdtadastemminanini cat i ons

link. I'n this case, once the cell exitalltionterm'nl starts working, the
g dripd fspid

heart bdaay beradged yythgeperaion, sifmage. 39 opding of pew ang Be 5Pt i on

const anfala\yal ORFmAtwHKHRAGERFIThAVESE DPlicit aE paddiyangieine bid agoheranpl i ng
intervals (Step 1103), and sends, or conrmuni cates the hu(grgn boﬁ%ﬂstat us

i nf or ndhowgh & esllinheng ek opotherwirgd 9r Birelest copmupdrafion REHAESHEPRESO when an

ext er nglyisRhY &k obje@tid o te3RASE idvbn@dre configured, the human body status
information is sent (Step 1105) to the database of the renpote server |

t hrough t he communj cations |ink or network, such as to a ﬁ{rﬂ%yvﬁge or public

wired dNHAEE Imagplse be praresited thaioplyg NP ERIEHIOR PHBYUP tr

optigonghieynaPmESHash dndlof proééls‘am% shiRée Jublk 45 Be E@VeR N QRE/Ss dathibagnilandid adapti ve
custom zation, and ot her operations and uses as descri bed el sewhere herein.

[ 00156]netedor di ng to the human body status information and stored or tinely
measur ed ot her physical status paraneter data, a correspondi ng

bi oel efl[bdlgﬁﬁgﬂﬁéia%pvw&kﬂgrﬁ&émtlb@%th@ﬂ@ﬁ@eﬁtheyﬂ@ﬁmcbmiﬂmelaer is selected
(Step 1108) for the patient fromthe nmappin [el ationship list or table of
BP%@E‘%’%’F

pat i entnosilislitingaxamply ORI PrEPHENVeriRn 1 Bt CPU 50 of the cell or
ti ssue excitation termnal 5 sends data to the DA converter, controls

(Step J4@83] thgt, Wwaveil @kenatibh feimingeis phEidaily loodied ®hicgd, or fiked wraipagr 561 (and
driver 562 1f present), and the waveform generator 581 é nétl wavef or m
gerlér atobp hymen badydSERAMY. E9RHRETI 4% TEHENAFIRHRFIE RN affbody par

such held or otherwise attached to the palm of a human hand, stepped upon or attached to the
sole of a human foot, at an arm, or at another location. The cell or tissue excitation terminal
5 is very small (in one example, generally between about 3 inches wide x 4 inches long x 2
inches high or thick as it would extend from the body when applied and 1 inch wide x 2

20 inches long x 1 inch high) and therefore is very easy to be fixed or located on a body part.
Optionally but advantageously the cell or tissue excitation terminal 5 may be provided with
some attachment means, such as straps, a renewable adhesive surface, taped, or simply placed
on the body region to receive the treatment. In one non-limiting example, the excitation
terminal may be held in the hand or palm of the hand with the housing over the emitter in

25  contact with the palm of the hand so that it may readily be held in place by the person
undergoing treatment. Alternatively, Velcro straps may be used to attach the excitation
terminal device 5 to the hand. In yet another non-limiting example, the excitation terminal
device 5 may be placed in a pocket in a glove worn on the hand of the person receiving
treatment, the glove optionally having a hole or aperture that permits the emitter surface to be

30  in contact with the palm of the hand. When the excitation terminal device 5 is adapted for

treatment at the palm of the hand, a sensor that uses an Infrared (IR) beam may be used to
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25driver 562 if present) to generate (Step 1110) the correspondi ng

bi oel ectromagneti ¢ wave and use the therapeutic nethod to performtherapy
on the pavoent2/dssoect|y. [00157] I n exanpl es havi ng onl yca/ustoigloss4savef or m
generator, the processor or CPU 50 of the cell or tissue excitation
termnal 5 sends data to the D/A converter, controls (Step 1109) the he

dri . ; eraBlol BEIs 561 t
o oy A N P DR A SRR S BT v SOL Lo
t he t héeapeat acl O’rhﬁrlp@tdm’eterspeFlﬁ‘tblcm(trh@rSh}n)pomuctlhé’ yethéegnay aliortsct | y. 36

001581, | aA%h: oBars BT ARl ol BABAAAGLOUSH ¥s ANCADGE SRt RGT apeut | ¢

procesé’ Revcd € exc 1 on erm na further
det ect of mSh@porkiribiipnal bteeshumhertpbykyolsgleeﬂ venditandratay provak usdfel pati ent

const an and transfers e.information (Step 1112) to the processor or
%50 gjﬂé“?tméﬁpﬁ@&%ﬁlftowaf‘ﬂ‘éof %foémEer ver timely (Step 1113), so as to
5t| nmely adjust, select, or change (Step 1113) the bioel ectronagneti c wave

for r aqmmsnp riTltehreH apyssuél' ticgathfterotinal & listheoppiesddam (Step 11 (D?e) segyasby t her apy
session_ at ast .for .a pe In a pti onal Iy but
advant é’boé’&?st §P%sftonof ¢ H%'Sfcﬁe?rb%@swgcrﬂeor% '}%mﬁ a]ﬁoﬁlmaﬁﬁlgr A Pv'fi fe therapeutic
neans, vard oawibRssjoanitiniatidiiseink. (Mtictnsg ancexie celfdxeittien tdyinal 5 starad yzed

10fromthe det ect ed hunman d tatu nf ormation or. ot her test, status, or
subj ect"IHRG Y twsqﬁggf%@iﬁmn E‘?Jé’ Stalsor piee nformation oSl o ver 1 to

be 19t Olopgk fr&iePmihtd 5) dynbARABPHetdbied sihglinguntertls 0Step hED3Rahd ssndsor eaches a
certain value or even an individual patient has regg)b Z)d sev<la(5J

t r eat meAMEUNicAiEs Bp himpy bady SRtuTRfamtion tq e Progsssrer SEMV O (SigRy ‘gdat e (Step
1116) the mapping relationship Iist of patient sickness and waveforns wth

t he 15@os5Pr Thea/Whdnhig leriegid! detvel B ambdatabase I cintigured, thd lnima@dbadpl €, the a
wel | perfor effecti - ent erapeutic effect anong the

t her apé@f‘lsdrﬁ]@f‘?aé‘ef‘ésse?tr&eﬁ(%éo% &‘efji’f@bﬁﬁ%\f’{ ﬁfenﬁ)éilseFvéﬁgf}\F%u S adi ati on
updat edomffuhichtibhs BRI oMRWESTRY SiBh isrt@anphw@mt@rblw Wﬂed hitporedapeldRs mtvelikng and in
many i nst ancesé&uar ant eei ng constant dynam c_and adaptive optim zation of

t hd3t hée bpuered €Ste 1061 anddper %@@a}llﬁgﬂw&fd.@%ﬁéWé for fgRie a8 angi ng
physi C%B/na?ﬁ1@5M§adaf)tnﬁe%stgﬂlzlaﬂémﬁnm% Pé@@é{@%d hdes ﬁéj&‘sérit{é@ elséhiRrd her apeuti c

system according to the present invention may optionally but advantageously
be contewined renptely, so that the therapeutic EM waves may be adjusted or
changed during the therapeutic process of the patient, so as to be adapted

for [00156] According to the human body status information and stored or timely measured

other physical status parameter data, a corresponding bioelectromagnetic wave (information)

20  and therapeutic manner is selected (Step 1108) for the patient from the mapping relationship
list or table of patient sickness and waveforms. The processor or CPU 50 of the cell or tissue
excitation terminal 5 sends data to the D/A converter, controls (Step 1109) the waveform
multiplexer 56 (if present) , the driver 561 (and driver 562 if present), and the waveform
generator 581 (and waveform generator 582 if present) connected to the driver 561 (and

25  driver 562 if present) to generate (Step 1110) the corresponding bioelectromagnetic wave and

use the therapeutic method to perform therapy on the patient directly.

[00157] In examples having only a single waveform generator, the processor or CPU 50 of

the cell or tissue excitation terminal 5 sends data to the D/A converter, controls (Step 1109)

the he driver 561, and the waveform generator 581, connected to the driver 561 to generate
30  (Step 1110) the corresponding bioelectromagnetic wave and uses the therapeutic method to

perform therapy on the patient directly.
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various changes of the human body in a tinely manner. In sone non-limting
treatnment 25 regines, there nay even be prescri bed changes over a period
of tinme, woehizmsappl ying a first type or characteri sti ®eCuarszong/os5487 r st
period of a treatnent session and then applying a second (or subsequent)
type or characteristic during a second (or subsequent) period of a

treat ssion,... 0016 [.n,an i r t l.nvention,

t1 ol y 001EF: an Sy bBRRBE bk Sa e AIFR) e ek BRI RER ey T

t her apeuitsors ithewall er tiwye éxcitdtivanerminat 6 fiethehdetdcksgSepé Uit Ii) thedfufmao tbody

Non-1imting.ex I are further described, bel.ow. . 1 I.n.ogne further
speci f iS&"‘“Edgf"ﬁ’aﬁg’?ioﬁﬁ?ipﬁﬁe“é%%[ﬁgl“é‘{’ afisrarxsﬁésdtwWgﬂ%@%&ﬁimt% et hod bei ng
used myo&tﬁoox\%ﬂwsaamﬁd}emgre]‘gdm)db friéeéxﬂdﬁ? s Vdr iadelyo(Seep IEw),h m@am%I e, by
sensi ng, a_heartbeat or puls r n a pati.ent, e heart beat

fr ec?ue?ﬂf@ﬁbb‘l‘d??%ée]ﬁ“att ?ré‘ﬁgnﬁeégtﬁg éﬁﬁg g‘eg’ﬁ/‘?‘ggﬂr? g%‘f/‘ﬁ‘bﬁ?"&ﬁ”zréd%?o"c hange a

speci f itgerkV. PUhIS eff@fively Sethplefes 8 iictfpy of thepp sdssion abdstiona gedgdefi od of time
before, during, and/or after a heartgeat or | ocal blood pressure pul se, or
al terndf%ely the sensed heartbeat frequency is used to determ ne when and
where changi ng or replacenent is performed by using a different or nodified
EM pul 960139] BM a@ditise opebnally buttlyantsze aBPr ARt fhic @tbrdppad comiplaed, tHetBM t he

heart beat or pul se rate and expected [l of the next artbeat or |ocal

pul se dB¥E th%@evawcmnm%a W?raﬂquagaéfe%gwlu@a?ang’ﬁ fﬂﬁF@ggiz gr %ﬁﬁ%@o during a
10f@W SREPMEeteéicd hulltan HolE stadid fmfsrRnatigmd caier BBY stfds, 8 SubjiRt insdiedtie)t her by
sendi ng the heartbeat or pul se predi cting the heartbeat or pulse over a

7 by
short péthedeeray ars saat (Sap 1 [ Poadiesavpiohtode storeldStepddlS)and/ or in ot her ways.
[ 00164] For exanple, in a non-limting exanple, a selected first wave and

speci fi[%l%}éeAﬂérﬁhd)ﬁlﬂﬂﬁF bi 188 padlents haths alcegdie daliid srven@viali@idmmimay be used to
change the EM wave by 15 a certajn nmanner, faqr exanple, by changing a

wav ef oPHIEH Bisgeergd 67Veral SEHUBRRY RotRbaHER mogpe gfhe FERRYRSCTEr E¥bi nat i on of
anmpl i t yggar@slep\BM 8f ME MapRAPR IR on iR BNEaYic HATERARE M BwavleFdMnB Giith @fe Ot her
properties. These changes may be nmade, for exanple but not by way of

| i it atwaspforrp ardiberapevtia mepesogeprndiag We b ety therasdlpefopninges but at tine
cor r eSRAAg|agy t&cénnﬁtv-hﬁ&aem@éf&cpgmdng@@é thprla%‘ﬁgc BIFERS UlnBhiBWa§&Re 8l the area
or region of the patient "body where 20 the EM wave therapeutic treatnent is
bei ng @piint mdy raskive EMmagiatien updeted sejengsppd werefermsdiomtimeth-fipe.ithrsebEM pul se at

arate I . I r : i o or
aynanr Sy e H o g Mebh R B i S R RERC IR A SASTARRRARE O Doy
m nut e)he therapemyic bfectisied mectingregarements fhpmavecchbhginggtyeicatistatustofithenunber of
th%EMhBHléﬁgd or preset or dynamcally determne a tine period at or
appr oxi mat e yyat the heartbeat or the bl ood 25pressure pulse. [00165] In
anot her further specific but non-limting exanple, (2) a device is used to
nodi f y [&H6BVAn @dditjers theghdrapsiutic sysgmedceerting ¢o thie pregynt inyentipndidyy only a
magneti ¢.fi i i | | human body
st at us Oﬁtﬁ%dg ﬁjﬁg‘flti aggang%g%&éa%@gﬁt{(ﬁggg‘lfn?cgélg’rr%Iﬂfg{,t mgq?ggggﬁ%gﬁtﬁdvgﬁhéh (for
exanpl ée adjihged trivbarigefl deingghe thempewic ipeaeds of thetpatient,sanag®)be adaptersfot 0 30achi eve
a desi ted SLhacs oARSEEON Ul INSr TRLOKENG, Liie. SOk aRsylL el ect. For
exanpl SARREMBFEAT S THE eat rahyr{leh?h andr of °Fol exarrpge, Ot Ner
heast - rejira¢sethepahdyedvas bopregoibeld thaoges osa@rageeodof thnd widhed apploing afirst NSt r unent
such as an EEG and/.or ECG_ are used as feedback to the system gccording to
Che. br SEBAE TRERET SRR AR 4 e aar b e P S posed | &
por t abl(@ seepequs® Mpedt chaidrati€tytinzQ ss&md eorauibqudaodyrisy o tatnedf a patient.
For exanpl e, an EEG signal nmay be acquired froma human body, particularly
from a’Hé¥8t area of a patient or a person undergoing therapy. Miltiple
sensors or sensing devices nmay be used at

[00162] In an embodiment of the present invention, timely dynamic and or adaptive change

30  and/or customization of the therapeutic EM wave may further improve the therapeutic effect.

Non-limiting examples are further described below.
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5different | ocations at or near the patient body or tissue being treated

[ 00166] According to a non-limting exanple or the present invention, the
EM wave ogwoenmrm@sm2are set by configuring the generator #Crwsb@imabi4g7t o use
a relatively | owfrequency pul sed nagnetic field to stimulate bl ood
circulation in a body of a patient. The | ow frequency normally ranges from

10 Hz t Lcall. Hz .2 typically
ranges [Eorlt%ﬂgfzﬂgzop&% oelﬁs@e‘%lé? B‘%&ggﬁlﬂﬁ% expaPlte’i (clm’gr"%%ﬁ%elgﬁngﬁé%%%n i s about
or act wadthod b3highized(thay alexanpiceordingite difierenysitnptidns uF ot oxaaipdalby d€dsipgr cent
variatiqn, 303 Hz) iLn a s 1 fi.c se.. 10 71..1n dit.ron, Lp non-limting
exanpl & ,eé‘?t??gtoﬁrpgé‘éhqueﬂvgﬁ%i p(gherﬁ’g@e @eé‘”é‘foag%r?%‘]&m s'a eoéagarﬁéss ch(E:'tot ool or

I NSt r urgradtlyanakhisizetr cRaigt ¥ speoffictBNd ptisenta seoor setiesrofl EMbpulses edthfnar  di agnose
15and | ate ; concurrent treatment. In on | e, the present invention
cangené’ﬁq‘?éi%f(%i‘??etf'egod?’ f‘“$’8Pd/85<aa{ﬁPéeaﬁ%ﬁqt(‘?éﬁ’cagi’?og’gr‘?ﬁééfur?B‘flgepgrrsons in charge
01;] theraﬁwgt%%ﬁthiegﬁgéd\gﬁﬁn&ﬁt fﬁéqha@)isd dsed fﬂllﬁ'tdcn)ﬂinbhfnemmtﬁfvh h)erra}:}ﬁtngingreguency of
the magnetic field and the shape, and anplitu of the_waveformio be
adapt edr feé}acﬁp%l‘?d?ﬁ%m?ﬂdq’d Lﬁgsiaé#??rewa? WBﬂbeﬂg\gM&WﬁEE%R}ﬁsfls% {Se appl i ed
al t er ng{81v¥ appBclaté@inef B3P ME heftbeR o pRIdd fate®ind tXiRcle@Eihe @F theBEktdi ans of
the 20patient nay be different fromwaveforns applied to a different part

of t he hpasthpaiar logalnude slpgs ot vark googayshdiam babiptsaor PRISRAUSE JHINGthen mul ti pl e

sety OffevP%cBﬁ"d%'o?tiﬁg%P%@ﬁroﬁfzﬁicﬁ\{ﬁdﬂ@Qb&mﬂli@%d%héribpls%d‘ﬂ’gttﬁe of portable
equi pment can use the sane or nore typically different waveforns and

wav ef ohpartbeatpabhise, b ptedictins thehearibeatior pulspeler p sprt ReRPé A e biepl i ed to

di fferg%?iﬁgﬁ&sor%esg% ?ftﬂ%fqmth%% i ans of the human body at the sane

tinme. ernore, nu pl e sets of" devices or other equipment as descri bed
herein can be used together wth other equi pnent phased according to a
manner [0864k Hior example. dhenaelimiing gxaenle @rselgeted fistvawsrand specdic t he equi prent

can op&fatBmt ﬁrg)k&rg@ GGhdt QBANE st Wk fhm Fay bR @s@BH Bhdnb & e EMIGLES Y €,

mul tiple sets qui prent can be applied’to different neridians of a
si A§l e apertdie manzendor examplet Po¢hangingawerder shgpe andepr HreauphexneamPoNeds, apeut i ¢

oo TR I O P Sy LSRR i, Sonnct o)

timing, or other properties. These changes may be made, for example but not by way of
limitation, between heartbeats or between blood pressure pulses but at time corresponding
to the heartbeats or local blood pressure pulses at the area or region of the patient body where

20  the EM wave therapeutic treatment is being applied, which may be a change applied to only
modify the EM pulse at a rate being 30 Hz (30 times or cycles per second) corresponding to
or synchronized with the heartbeats (for example, 60 to 120 heartbeats per minute), or may be
used to preset or dynamically determine the number of the EM pulses, or preset or
dynamically determine a time period at or approximately at the heartbeat or the blood

25  pressure pulse.

[00165] In another further specific but non-limiting example, (2) a device is used to modify
an EMF (magnetic field and electric field), or modify only a magnetic field, or modify only
an electric field based on timely human body status information of a patient. For example, a
response to an EMF (for example a heartbeat frequency or a heart rhythm change), so as to
30 achieve a desired effect, thereby further improving the therapeutic effect. For example,
heartbeats, the heat rhythm, and/or, for example, other heart-related patterns or conditions

sensed or acquired from an instrument such as an EEG and/or ECG, are used as feedback to
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mul tiple therapeutic treatnments to different body parts and/or using
different EM wave characteristics, or both in an efficient manner w thout
requi ri ngvoantymszmas manual changes by a therapi st or tirerasgoti®siIgi ci an.
For exanple, several different cell or tissue treatnent devices 5 (for
exanple 6 such devices) may be located or fixed on different porti ons of a
5si ngl Jent s bo |

cont roﬁr‘p Systemh atc%orflmé%/ the Bgsénft ?Qr(fgwef(?%t%'ﬂ&w LAif seXsoP@e@?{lq 0 Ces eni t
t he sanm pafdbleagipneuesr sdpafrétdymﬁsenmtharcbudy gymptdee dfaghgtient.hdior ¢examptewo devi ces

t d tt t h t th
o per i R trabmay bERRERe] s B PO PR B Fhedl Bt A BRERE On (he”
body ars a@psomiieidraesighiereyt hefuitiplesse pyoasgr 3enving aENbW@fﬁ&M%d:éﬂar acteristics

t hat Oknown i n advance or at determ ned during the operation
and > seré&?f&“tg‘?ca{‘% A PTHEA! %V?tt?ﬁtsbogl"@btisé@? bepedreacd s 4 further bl ock

di agram of anot her exanple of the inventive excitation device show ng a
conmuni [0eke6p nAcad)rdibg fohatonimyitileexam@ld dr theqoesamdtvehtorathedBM evamal conput er,

i nformation ap ce, .smart hone havi.n ut i and data storage
capabi Igef"ifatoffra E@hﬁqﬂ‘f‘gﬁ""kgé poegeratE ) bg%b%i?@s&a r%gté 18?Naftéleé1tu§rf%se 11 as
al readlypucke@magmaﬁe[dQ@&%ﬂdclgMbmb@prrmammab@mﬁees@m. ﬂhecesm ng | ﬁg| c, or
centra proce55|n s operatin on over the

vari oudoVrieayesy nomly 0 esaf?%“ i@h‘g  SYRFaLY et é@@é % digital

si gnal 130¢H?, AsredySitARNMngedfrb 0 tREueHznaUh 5@ pmtmr imslethedtarbng gi t al
pulse train that is conmunicated to and received a snoot hi ng el ement

that ccohowrr actually 39iky fariexamrle p &sayeney Witk pp i abayt 10&1?&6@%%@?%% Hower
frequengy), agRligg cakgnal . Exanpl es of the device 5 may use a | ow pass
filter, oOther filter, and/or a digital-to-anal og signal (as shown) to
generate t he ]lsﬁléanal sent to_ the Driver nodul e. Storage for digital

S

i nf or md #9167 digien,dm pop-limising Gxgreples, (s PreseHaTveRiAR | be 3BREGdERE data, and

the |'i kgaohBYicho! of RERfndnDal (B8 RSNy Writhhithehi) Or RFAS 86 624 fe diddho Separate
menory coupled to the processor. An optional rrermre( card sI ot 25 for

r eddi viand laier OB eRIGAIBIS tragimenty o ane cxampdkn thepresent|imenlionspieyatied d, i cr oSD

menory OQBOP §h BEhsdl e provided
and exgg%eﬁﬂoigr e)&mgetrﬁer SB?{?%géelqgr 15&%50% gxcgfk?g?fﬂhée}f %%hnalﬁé Sqerowgﬁal ly a USB

port c_a?thebé tpmedificibel whvformozndifreguensy Gf‘ihﬁgiagﬁ.ﬁﬂc flelddind ghecrhang,andof t war e, or
ot her AudRbE tﬂ@wa@?&%ﬁo@éd&%&o% @%H i‘s Bf‘a QicRNYVINiSL %%%éfogg)dv f ace or

connunlc t1 on nmeans provi rea -tine clock is t ageously
provi dethodoe apiimd altereateimemt wavefohes applied to awartef th bodcerumeideing otthat r ol | ed and

30 Jh2tofh bEDke SALNPRLATLIRI Mo OAD o BrdSThat §r HDE I ARFRRnENT. Usel

for op oh may have an accu ine's [ 00172]
The D| spthayatimmy. be any conveni ent display such as an LCD, LED or ot her
di splay 5for presenting information to the therapist or patient before,

durin g IF68]af E\%ﬁlegr? wheh RlYlh%IlenS%tS%f ggl)fdb?e eq§1p'7‘ﬂ%lnfc argj LAURGE tth&mﬁﬁlﬁfék and/ or

ot her or ma
sets of portable equipment can use the same or more typically different waveforms and

waveforms capable of being dynamically modified, which are applied to different parts or

25  different meridians of the human body at the same time. Furthermore, multiple sets of
devices or other equipment as described herein can be used together with other equipment
phased according to a manner, so that only one set or a selected subset of all of the equipment
can operate (emit electromagnet field) at the same time. Therefore, multiple sets of
equipment can be applied to different meridians of a single patient and is controlled

30  according to a programmed therapeutic scheme (for example through a timer or local wireless

or wired connection) to operate. In this manner a patient may receive or have applied
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[00173] The Digital-to Analog Block or nodule is based on a Pul se Wdth
Modul ated (PWWM) out put such as a pulse train with a tine varying duty
factor, fwormtdnasrocessor is received. The PWM pul se t pParmsee 1105387
processed by Combining PWM and a | owpass filter 10that fornms a cost
effective digital-to-analog converter, providing an accurate and sinple

wave shapi and synt hesi e and effe \Yj ow pass filter
can be ”PLﬁ?ﬂgﬂ‘e[ﬁ?eﬁéqﬁgnﬁ’ﬂgrt%gﬁ?rgf%?bog%{ﬁﬁ% %@mrﬁgp (.h?%@\r}%ﬂgrvﬁ%eof di fferent
ShapeS,chéraaahmlagloeBothmdiﬁ@émtrrmdﬂernﬁghohxeegmh@@hmdmbymammbchmgﬁg such a PW/
systemwltg a.owpass fjilter. Mre a vanceFI E/ £9 w;torts agﬂqn al so be
used i rY@HRETRRIStOF HIGTaPy (Uil FPRSRARPI: SETA! HHEGP a&‘f‘@ Vet S S synt hesi s.

[ 00174]deVibes MbréRample Gluch devidtd) nfy bedstaled of SxcdparddiErste pboiogestar at e t he

drive signal to the inductor elenent uch as t(? r@:ﬁg %ng &ﬁa as descri bed.
[ 00 P75 ingkeePatient it bofly ahddhey sy by ar\‘ﬁqntﬁﬂ‘é%l YROEPBEPT precionir it typically in
the forgmifRf a Birst flrlodQF tiMe two BftHe 8RR EMR itiF AME EMRWARS Ghéridifferédtom the wire
itself. The inductive el enent may be 20nopdel ed as _an ideal inductor in

seri es Partions afthe bedy ther tiedve deviges amdugediatt gr steppad figm ePHEing phAN® r ecei ved as
an out Riter HERED dpBfitedl tharey penb@‘aiit?nm aﬁﬁm}wwcéathardqué ﬁ%ﬁﬂ’ 6{}181) poiiEhn as a

heart beat rate detector, pul se rate detector, {genatl on
det ect dhe basly gkei aperatsidgising eltl@ep@cm@gramaleé P@Mwé‘fef%‘(ﬂha@@ﬁ%&c& hgtwergensor, and

or gt hef Qe eaf‘dR/QrEgpﬁ{hals\? Qére REink &R @t]af?('ﬂ{aan‘a setistheGR BRI Jagd i on to

provi de pati ent ysi ol ogi cal statu | or mation that is used and
opt i ondlkvigesbut desirably stored for each treatnent so that the waveforns
may be dynam' cally and adaptively changes or nodified so that therapeutic

treat 0 eg]aylgg 1 PRGIH @m% Qgérzmof\%étner e%ﬁf}l@@@fﬁe me,ﬁi\@exé,?amﬁ here is

|Ilus addi t1 ona ta| r the functional blocks. FIG 13A is an
i |1 ust davicoshoningg cmgmammatlpr@nmlt theke gl (e figpd to pranfat ¢y HpRxEERA sSONPWtTock or

nodul e ) 1 %r@ | for the
Char gi ng é@s'top%ﬁ)lla Py égﬁgg%@?&%&%é&% I[)Iéy(;]l%admc is an

i | [1Gst rcampatar sh@wsu@ aadchvtn loandlor detalzst 1 f axaliehdy Reaibedii me C ock bl ock or
nmodule. FIG 13D is an illustration show ng additional detail for the

Di spl a na|70faet ic %;98% s?l: S Pra géébf@ro%&sg}nggo,%ce o?cé’i’l[}al' prbdésdif At )3y ng

addi t| art nsor bl'ock or nmodule. FIG 13F is
an il | wstvides bperatiizeaitng oacrdhﬁ vavion$ inthenad circufits and demponensiind@liong Suppl y bl ock

0 o0kl ISl 0 A A Sl o1 L1
addl t i omaal thatas a]rﬂmlfumatddhe aﬁdaret@@dﬂiy@cshlooﬁlmgfdmmﬂt thpOr@)nV@]s the digita} be _
D0 B eG5BTy o 0ok PR i PATREE Rl o8 !
beyond Strhesy Wy B doW-pass filter, other filter, and/or a digital-to-analog signal (as shown) to
generate the signal sent to the Driver module. Storage for digital information such as data,
software algorithms, control, patient data, and the like may be stored in a memory within the
processor or in a separate memory coupled to the processor. An optional memory card slot
25  for receiving a removable memory card, such as a flash memory card, microSD memory
card, or other memory cards as are known in the art may be provided and exposed on the
outer surface of the exciter terminal. Optionally a USB port can be provided for loading,
storing, or reading data, software, or other information. These may be in addition to any

wireless interface or communication means provided.
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waveform and treatnment nodification. In particular, it further provides a
patient safety feature so that if the heartbeat rate is out of an

accept ablwonamngasisef ore treat nent begi ns, the processor PE@/usayi1i063I8DI t
operation of the excitation unit, and if the heartbeat rate goes out of an
accept abl e range during a therapeutic session the session nay be term nated

and 15 i nth eart beat range . i |l _ar co nication my be
sent tgﬁ‘f)‘ﬁipt’ﬂg"rafis%"%SP i5agv %}gggﬂS@’aﬁ"}@8%‘%55@3@3388%1““&0%{%’%@ & Tdcation so
t hat t e acR@aen corfolledgndmdithad hatfeang@sudiadorinbat thardy/sebeto itlbadatabhdea@dd and hel p

summoned jf necessary. [[00179] The three power supplies or sources provide
oper at i“fﬁjJ éb??t%‘éatﬁ)ﬁc?‘aé’bFYeeﬂ’tJC’F‘B'f‘tef'H@S i PPaé‘\f"@ﬁtF S@F‘Bcui ts and modul es within

the excitation term nal device 5. 20[00180] Wth reference to FIG 13, in
whi ch 003721 3the-Dibpléy may3Ee aryeonienieat distlayosush ssamviiGiy [tHDEOr3ithes dsplay
configyration.and.snmall sjze of .an exanpl e of the tabl e excitation

Lor i na? RTERIRIRtoTaAn & e dhsasrist ArpAtEmths orey iR PRIt BYS: BIRBENEA al 1y 2. 75
i nches dgvide 5 Bsihdiagnstic dhesk) andior othed irdorhfaeibent exanpl e is di mensi ons of
substantially 2.6 inches x 2.3 inches x 1 inch. It is anticipated that sone

furth i .' [ b i fi : . 25h , th
eSS e B s BEPRIE B B e e
t o t he (Pway) queput sueh ase pulek @din with B oiute vandipeduef faotot, fiom ttle poosskarit, and t hat

t he port abl Vi be, small. enough that it ma eadily tr orted in a
pocket riﬁe'vﬁgr g@e :"WQEIS? agn ‘VE?'? %rg%esﬁqgt%ty c#?é"bérHﬁg Q\&M 8'}?de%l°§r'm‘ss§@%gor

apgot UkRS fRMe aShdWHe@ie HigRalde\ihaleg asvevidr] pradidiag afadcgtathnd e vave f or

mai nt ai ni ng batteé%/# charge and/ or reéha,rgi ng thgl inte n?l b&ﬁte% FIG 12A
30s howshapingand sythsyis fiedon. b Bmplsapd eHeqtive qw-pass Sliercen be IrmediPy P8 above,
FIG  12fr&ROMRaphcREGRANRIWRI G insR  ifRent mgast, ﬂ@(?u%h&i&,, afd dmplikdio nsly®es a si de
view of the exanpl e portable device. [00181] [n another exanple of the

por t ablgencsated bygamivningsueh g RWMsydery witd adowrs fligs Mse adignesddyAi s adapted to

be pl aggdlcRbrskigh ssd B dsB@inROE ARG P&t dvel hi?ﬁ&%&é’fﬁé’b& valefol§ Sacupuncture
h both of these |ocations have an

point in the palmof the hand (Al so,
acupuneynikesispoi nt, at acupuncture point in the pal marea of the hand (at
acupuncture point PC8 or LaoGong) and at the acupuncture point at K| or
YongQUagD174" Be BIRRBISKiRGk 6r REAUIE opQRtivelto béHREMNthB @fivd dighal ®dnd or t hat
purpose. In this exanple of a portable excitation term nal device adapted
for holinfiupigr ¢lememiesupapsthosignah EOEsdescribrd. or near the acupuncture point at
LaoGong). 10A display of the Heartbeat rate or other information is

provi deshr73herditedicaye di8enine fidBLanN Qe aMBELtdr @y fidadl 6 thb FaHAT adbfi f er ent
status information or have an_ input that permts the user to school through
or ot hé&f wirg andyoms resisianca R refblétrnatfrqagthser@tlg%lﬁgheaﬁa?ttwe@}?melrh@%wape of the
hoygi nehoisicRECRL 8k iuGENh SErids WehENi BV RsisiB} 4dd@kts 35 8 BadforlthEsigal | mum poi nt
or region for treatnent. Furthernore, one or nore sensors for neasuring
hear t beegeived s an qutnus froméhe dsiese, 15body tenperature, room tenperature, or
ot her sensed status or information are advantageously di sposed on a

sui t abi)1h61C Meh@(sP delrBioR O ILINE: Stkakthal ratd UeRRLEH pr@a s dibdiQl yati on may be
obtai ned. [00182] 1t nmay be appreciated that this particular exanple

provi dlpod Axxeension deteetph; a skip ancisiere defagier, f slein pr kady tereratyre sensabped at t achment

to or g othdiReRBM fhedsbis nﬁwﬁg'ﬁséaaamm oPhf doffbfftion to provide patient

25  physiological status information that is used and optionally but desirably stored for each
treatment so that the waveforms may be dynamically and adaptively changes or modified so

that therapeutic treatment may be optimized.

[00177] With reference to FIG. 12, there is illustrated additional detail for the functional

blocks. FIG. 13A is an illustration showing additional detail for the Microprocessor block or
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20si zed housing may be provided having the sanme or substantially the sane
internal electronics so that the device 5 may fid different hand sizes
(such as woabi2o4smdi um or | arge hands, and pl ace the erCTiuseo@NSHAT
optim zed |location within the pal mof the hand and when provi ded pl ace the
| R sensor port or aperture to optimally match the |ocation of a finger or

finger- Of-AA Folae I . e . xygenati on,
and or " °EiC, 28 1% ARABAI Bhir SR R LR R il SRR et
bef or e ,Battenyi Segsor &lodksoor nafdukes. RIGeChie at illubinatioh sbdwing additowabdetdilifoi t y sensor

may al e provided, on a surfa t.he | i in.a l i hat wi ||
cont act%}?etﬁ%alg r?enbg)’l;ek Plﬁ‘g( ra%%ffu‘eAﬁg%g%Pé@aq '@gﬁﬁ%gg'g%‘&%‘%aé'g‘g%h%ﬁg‘a'{érovi ded to
pr ovi ddorseDisphagtor LEDibdork oanadae. HIGF t¥Batn divs@atthn dbdvaing addidmakdetadmat | cal |y

or response to anJnte or t l,.si gnal or. query. di t.i onal

Descr | 3’9? tﬁﬁ%ﬁ&f&ﬁ"@ﬁ%’?ﬁé%@ﬁ@??E(g'?\]35)&%\ ';'ﬂgst@;'o ﬂ’@wg'}?aqdﬁ%%@ner al |y about
t he si zRtafifforahdiebdhétising ShpplybiodkeoraiodRISAFIER 1BG &9 anfifistatibreshbadrger y power ed
dovi cogtgge grraT A Vot RORTE P RAPob BRRdiIG: 1 BUF PULSEHO ot atf on
these fspaliMg eddifichal &dar fof B0 3IB4ID@ BlciPbyfbdlgi cal and/ or patient nonitoring
sensor(s) or detector(s) or other neans for sensing the patients' heartbeat

I f nd synchroni zi,ng or altering a rticul ar, .
o et I e B B A BB BBt ¢ e
i medi phinéted Ghaded a vilalisighy thaA RAEOEs dddnRdalpugloyesdbidnd thd@Wnh@rr t beat or | ocal

bl ood pressure 10pul se has, passed a regi on V\%;[h the patients' heartbeat
f r equerfdyeigrm ang teeatrgnt grofificatinn; /o Rartigilan 4t fprker pegyidese RNt frequency or

rate t Gt 65 fhietheMmeatbeR rhte Mok Of A dcBdptadle anRYeldrdlir@atRedibEdify, @3t or
nodi fi ed wavef orm or waveform characteristic during a single therapeutic

t r eat mPrRcesasY] By Bhibitcperationfithretreitalion ypibrang i the keartheahfatesgoss Pyl For

exanpl gy Ble PH3e biigld herafXBERsSion heGAIRA Mallbk SrmiRaNATA4 M and i ts
parti cﬁ?gge%vg?ﬁgﬁn atltgiitbutagesEl ma; Bré fSused bafé/t ween hearat beats or bl ood

pr d§sudepepding 8 thsheartheatrangerresignel erespamiicaoninthbe seet th érthdsenist ooio | ocal
bl ood RresRUl &of%l'glgi&?al 2lal&h bR Gchfish &'t@%@&?&%‘ﬁﬁ% d’é@&erah% RAfRaNNEr, such

as by changi ng the wavef orm shape an requency conpohents, anplitude,
or ot heraybhadeatifiet andthelpsummioned ifngcebsarya change for a single nodified
el ectromagnetic pulse that is applied at a 30 Hz rate (30 tines per second)

COr I S PRy 41N OrHe rRd Ro%é?%’ﬁp%é &%Qur\ééstﬂ?oxti?@o;%girﬂiﬂ%‘gglpa%g%?d LifenfRSPiR! €, at a

heartbeat at 60 to beats per m nut . ' or a predeterm ned or
dynamni @ifferant diecuits andaddulesrithin e eRNMapen wosingdepieedlet er mi ned or dynamical ly
determned duration of tine at or around the tine of the heartbeat or bl ood
pr Qﬁsupﬁnw' SRith AFGEdde @NBId. X3, ih MRiRHIEOT4sS) FIEY. 1 IS LRGIIQHbSdnsRGHiRE Ot her

means for sensing such as the bl ood oxygenation sensor, skin noisSture
sensor thegysical epriepeption andsspdlsize ofpn etampie of the portable excitation terminal

treatment device. One example has dimensions of substantially 2.75 inches x 3 inches x 1
inch while a different example is dimensions of substantially 2.6 inches x 2.3 inches x 1 inch.
It is anticipated that some further reductions in size may be made in any final product;

25  however, the intention is that the portable device have a size that permits application to the
body part or meridian without undue effort or discomfort, and that the portable device be
small enough that it may be readily transported in a pocket or purse if desired. Various
buttons and switches and sensor apertures are shown on the device as well as a charging
connector for maintaining battery charge and/or recharging the internal battery. FIG. 12A

30 shows an end view, FIG. 12B shows a first perspective view from above, FIG. 12C shows a
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25sensors alone or in any conbination may be used to determ ne a change or
nodi fication in waveform and/or determ ne when such change or nodification
shoul d bewomde/o4§dvese changes or nodifications nay be nede/usediatsise7to
heart beat or pul se rates and occurrence, or independent of such timng or

occurrence. [ 00185] (2) Vﬂveforn1generation circuits or other waveform
cont ro'sbco%?}q?o(}'tl 8w £303RE BQ %B@Ea%@%&%ﬁﬁe%&arﬂﬁ@?&ﬁ% pid1g and/ or
nodi fyi'ng e e ectro- nagne ic fiel or onl he magnet ield, or onIy

t he el eletice.c field to achieve the desired result based on the patient's
reaction to the electro-magnetic field (such as based on a sensed heart beat
[ edueoyisd ﬁ%&ﬂ@&@ﬁ;}ﬁ%;& BlM R RRRAerRiinaf6! 5169, RAL RO

physi ol'ogi cal conditio apprecl at ed at vari ous eart beat ,
heart rhaydilgis adaptiidde boplaead oa:acld matl;le hendgand gisqiltfoctrqatmentiatthas may

congenti on b 1 e sensor,
Sel ot P UAREH %R e S NEE TR e SRR ons BERoBRERIUE D, D20 01
nmay be posedt asipanchee phiaick themairherepofmabhrei (eteciputiucpdireP@8al or devi ce.

Al ternatiyely, n addition et ect or (,s t her .sensi ng
means iﬁf}éﬁrég\gﬁ?cg% eac?u‘?\'iimtc{%l enpd['%t@ﬂzzp %@%‘e&%@ rg?arg}e%sgir%aotf e;}%‘ ddternal to
t he devhdigh hot IBsiRgdoahitpurposd. i Bnhnsegmﬂplé bfmsortableekeimsiobreaninuladeeicpat t er ns

that may be dfr m t he rticularly fromth gi on of the
ot | encereLRr Eang s RaeH o s i ok etk R sl R ghER s 7 orn
extigr nay digaxy 6fthe HBaHboA rate bdtherGaoathtion lstmmwtausﬂcﬁs;ﬂawhﬁmsm termnal or
device 5 via a, wred or | ess co ni cati Ilnkki)t ch as via a

Bl uet o&%rﬁmW@iCYQBWég TN StatuR KIC m@pm& ?ﬁ"l:'&? dhat peris Weer ver 1 via

a CcomMMyBdrGaédheMthlolghorfoter®iddadteHineadnl %eﬁﬂﬁ%&rsfa@iﬁtcohkﬁﬁoﬂ\ﬂ The $tage &per ation
of the conmputer server, portable device conbination, or, stored for

subs equlertousiag sadrnterhio seneithe BMoravs aItes prea pEhe PP MY PO EFEIOTHIO8 el ect i on

and opljefheat | Pﬁhheh%}é&ﬁ]e of Bbre sBfsoR! BEMERTRY RhHEealBNIR nhAGE JuRE, | S
configured to radiate a | owfrequency, focused or diffuse EMfield with

di flfer éndy igmgeretice, xfont lsmneraivg. 6F otheriseased pialyapt IBfamBatswsEs bl e, pul sed

magnet i, r 4 tween about 10
Hz and g‘ba%ta%z&&ﬁodlsg%gSﬁgy%}l{)@%\%éﬁgg%m(lélgSlg% tHé%Esz?édgﬁlgﬁpnore typically
bet weennfainatien arapl beobtddeddz, and i n one particul ar exanpl e about or
substantially 30 Hz (e.g. 30Hz 3 Hz). These | ow frequency EM pul ses

(subst agjikey | 1Y maPbd Enpretfiidd ha Vs bd}uaﬂaﬂemm& rodRE ard egmfén;eelcfz@z\ée a

&
benefi ci al thera eutic effect to stinmulate F circulation in a patient's
body. poDIBP fO(rn;cmeowmowtée giterkmens 4o ¢rraéth§@n'@yof thehuean h@a@rlbffﬁr@ntfl eld to

stigul af,g; RRSMEMm zﬁk/ bR g{%\gh‘%ﬁé sén&bx%@ﬁtaﬂﬁ%ﬁ’%@??ﬂné @te&ﬁl é‘l@ fc§ the

person”s potentiafly ag ed or mant een f ound
exper i sethasthe 31¢v1¢ehiama)t ﬁd differenhhanfl sl:lbﬂa(lsmheutsmcll tmredsrmentargedwndseant ef f ecti ve

inr edUFI ngleterr}l er 3{519(1 h%?zeSrloc tlc?s\sl%r?th% aﬁ)rl gﬂg«? ﬁaﬁl ! n%%‘”:x?ﬁ%w % roul eaux

whi ch P&re genera 'ood" cel'T's thought to
f or m bekacithe Ikmtemquortrwaberturmo@pnmﬁlﬂ)ammh ttrerioaaﬁorsoﬁ‘aaﬁdgeng fingettipe patient's
system and %]he di sc- e of the red b@ ood S in vertebrate bodies

such af° rtlﬁn ﬁ%‘rﬁlrgac{f :h%a'“ eeg sg gatf, bé?od XY gsnationt, a & other status

25  information or physiological data on the patient before, during, and/or after treatment. An
electrical conductivity sensor may also be provided on a surface of the housing in a location
that will contact the skin of the hand. A display is also advantageously provided to provide
user instructions and/or information and data either automatically or response to an internal

or external signal or query.
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30cl unpi ng when there is a poor health condition. [00188] (5) To provide
treatnment personnel, such as nedical personnel (or the person if

sel f - admwD20evid4832t he treatnment), with the ability to taTiuseoiens8st om ze
t he waveform frequency, waveform shape, and waveform anplitude or
characteristics of the electromagnetic field and particularly the magnetic
field co one of. t.he el ectromagnetic 5field to the diagnosed sickness or
condi tl%@i&iﬁg&gg&!ﬁgm It may be appreciated in light of the description
provid that. t I scri bed

o1 seundP 3Rk rotne 1 S B o e STy TRARLAAL! B0%7: EAHIRR A801 0
provi dehbieordDA d)ermzzgapbrwblceiammomred timacetpr@\adlamc\\teradimnmrahdr m t he dynam c
adaptatlon or nodific hat the use d ber sponsi bl e for
maki ng 2Apt %%aesfc(?WrSﬁgqncé’ggen P“aégF‘g%ets Sé’ﬁtgmidla? Fnéa“ﬁlto K/L‘ﬁa?' i §| g di f ferent

wav af 0reEIBmﬂlB,}'bu&h@@fﬁmltﬁdnefhﬂﬁtfbatﬁﬂeymbﬁldapp| ied and the wavefornms applied to
one part of the person's body (such as to the pal m of the hand, sole of the
f oot u ridia i nes. or gatlions) ma be

di ffer 361‘?1%?{: é) %‘Wé{gf '?’@@ftpaﬂeé?t H‘lof"foé}ngﬁ?ﬂSBrga)?r 8%?“5?%591 or I?leeap?rér e, ywhen
mul ti plfer Rttt patmaw KeaRbeak 6r ANRiflegidney aﬁ&@ycmwzlbgmsalmhg aneousl y applied

to different portions of the bo usm(g ‘ r. 15thes me or nore typically
differ éﬁf“%)é’(/‘é?‘iﬁ‘ioﬁqé‘g%ﬁﬁ‘é] wayHar gy ?ﬁ)?ilSFtl Rrbserfuriogs PE{9dt iMey| ¢ pl e devi ces

may be lﬁ%hi‘aég/ Befforé, d%ﬁﬁlg tafd/bAintaidly: dr e Hebiidear @NdcaPBIbéEftSuRXCi t ati on
term nals or devices beilng at;ﬁhased as a function of tinme in sone way so that

onl Y omelse hasHiagsed A segiqevijh Ahe paticatsclipadbyss Bequepcyorirate.4F pliggpativelys t han al | of
all t h%sﬂ@\’ﬂe%@%e@ H@drrt%teﬁ flefiaty bﬁmﬁ@ﬂémﬁh%lﬁéﬂ%%@&d Qte96r fubkifriiehd) at the
sanme tinme. Thus, nmultiple portable devices may be 20applied to a single

per son'diffdserdpr mpdified pavesorm w@yeﬂomzabqrmlsaﬁépr@@ﬁtsmh tg@raleeélu@:h as through
Limers, b &ihe %&m GG FeatrRént Sosbi gﬁﬁJ réifit &3S0 FY H&RpRAABRELI ON) to
operate according to a programe dynam cal ly determ ned treatnent

pat t er monlimiténg exemple00d®Sn fireh)waBetoam and tnpartiqudar axgecfommaltrdwyipmngy &at i on or

dat,a upl o I or custom zed
en(:lgdegI (fﬂ%l taﬂ hg\?aq%%tg : ; &%@ss{:r@ ug%s?%\{%g'{ %%%%ﬁg%ggﬁg#@éﬁ nal or device
5 (and hlam‘tb:ca o: e v2) lﬂbrbdepréssuretphbc alpaemg the edq&pbmmm)wa‘teon aorpamaerm) anytinme

o PR TRl D98 e RY ALY BRL S BOTAY GRLRRS of ol SYSI oM

or oth |on FEANS one n e ceIIuIar
phone rRirua¢ristics. OfHiemaybe 2change for 4 ehgls modd'mfnhcmnagncnmﬂmhldt ismay be used,

a0, Mo B3 LB Bt 15 Ao BRPABR S b o

20  heartbeat (for example, at a heartbeat at 60 to 120 beats per minute) , or may be for a
predetermined or dynamically determined number of EM pulses or predetermined or
dynamically determined duration of time at or around the time of the heartbeat or blood
pressure pulse. Additionally, the sensor(s) or detector(s) and/or other means for sensing such
as the blood oxygenation sensor, skin moisture sensor, skin temperature sensor, or other

25  sensors alone or in any combination may be used to determine a change or modification in
waveform, and/or determine when such change or modification should be made. These
changes or modifications may be made relative to heartbeat or pulse rates and occurrence, or

independent of such timing or occurrence.

[00185] (2) Waveform generation circuits or other waveform control, selection, shaping, or
30 other measures for generating and/or modifying the electro-magnetic field, or only the

magnetic field, or only the electric field to achieve the desired result based on the patient’s
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30 tel ephone to provide the neans for upl oadi ng and downl oadi ng st atus

i nformati on and/ or waveform signal characteristics (such as encoded digital
wavef or mewoani2zmsiodent i fi er of such encoded wavef or s i PCtrhusgoianes4at r eady
stored or available in the portable device or stored on nedia in
possession of the user or therapist. It is not ed that the portable

S\I)a(‘sle; g‘:,r%;fa(épgn (?/to? ctro(-)rﬁa dgt\lll <§d gﬂ Beh psebag%%%a ﬁeapt%gt'ﬂ%#l}fﬂ y(§ et of

selection T may be used
Wi t houtrhyhy cb:hrfgebr eﬂqélsemﬂ odweotedso,atlmphysrqugmai ccmﬂttmn)walt nwrbeer In sone

i nst ances or. or ca oVi he veforns in
5af t er aPWJQC'thggﬁELYar'é’uwe?ft?eagtR‘aaréﬁ‘g% ‘g?“ﬁ#‘ 13? Petkﬁ acwgﬁgpf%cﬁ?e range of
physi oln@gi eaVentiaiatigbt obtainad froma heartbeat sleﬁsoﬂa)ﬂdod(ptdsarre smedt, port abl e devi ce

may be made apd u out .t he se atient ce hane r other

ext 8r n&IecHoRar Wa@%ﬂ(\eﬂa“"gﬂ f’thﬁrosﬁi‘s&’f ‘El‘ep% %‘BICBmB‘é’eﬁ‘@é'ﬁ%QV ‘{Sﬁcg?sﬁde a nore
powver f ytedpackas &2 (F@ﬁalﬂ@&)lcﬁit@uonl te@dinkd ©r d’dil'fiﬂet l&lmﬂlatﬁélb/l dt ishdiitonenory for
storage of user da

ta_and waveforns, nay Légg nEans for | oadi ng new
1t or MEEHSHSIGT dSIaCIoRY) OF BIFSCRS R SRS B2y by REgvided it b theRprgbIg 4eYitth a nenory
card Orseﬂdf?z@el?rext@rtngﬁb QRO i R hde Otfer Patleh) coRNiBiBng, AR Ahblalnw®y pdieinsr €l y on
such external source duri ng operation. The custom zation of waveform
bo)

dynani dbdt mpy 2psenserbisem theibp @ﬁﬁﬁg‘aﬁy &pmghehead ggonei thepatient Ghpestons r om
di fijper %ﬂhergﬁﬁ%ﬁ 1 Brehtthef §1flé?lrs@ﬁ'§%d SigRaid £6m Wrnﬁh&@xc@@ﬁ(y edniifuridatear nal

processor sensors within-or in local communication with the
exci t attd te poesti¢ exsitation terminad er davive $5dan Wised orryralesecanamuriention Visk ol ogi cal

dat a, gqqhamalﬁ@a&m wl%ﬁlfan H)%hmkﬁeﬂ a)tn*mﬂﬁca&laef@&% LG m?/sforms

one non-1Tmting exanple, the se con arned excitation ternmnal or devi ce
may al somamoesmnahnlefctrelnbmhtldb'rowecrurmnt ldamatbal@eommtlmb@fathﬂcmmmred wavef or s,

send uggles g@%iﬂe defice Emnﬁl?me{t f%%?eaﬁ@f%}%? qﬁfﬁﬂ%&?mg%? Haly‘é id h ot her

different p Bnt T At orna y on such
extiér ndbr lstyswm@mrsekectlanrandlaptahast&m for 20routine treat msnt The safety
features provided by the heartbeat sensor or other sensors or detectors nmay

s ol G BRE T fhd fecBelicic WM d dchbfdiof B ikfled § rhdifle VGl & 0 o

physi o at us or paranetet Is odt an accepta
si t uat |fom1§ect drehﬂﬁae €Mt ﬁartdyvnh aiféerend dcgyeealoﬁ fososieg drientisseon p@mmupqsabiegn before

t he ex0| | on opera P f NN to change
some t RF 5%‘{1 ?ISGber afelsg?’]h lma gg]r(r;ﬁgl é‘%"za!”? %ﬁetwvxﬁl b Oellrléeéﬁds a
25known0@Hd, mmdey;ﬁdiadptﬂemasmﬂ{i mrrd B0 Hzr, h\e:mumcset}«pwhlly)lbetweamm Hhandi ol ogi cal
par.amnet er 0Q190 Prow e th tr.o n t the one or
no béﬁ)ﬂzl’ ab ot %ag"( ﬁxaégp??\l?uﬁ ﬁ§ @?g‘?ﬁ%é gﬁ@gé szr) br al ong
aCUpuncrdwmﬁeqmcy EMQJ%IISB@(SUIBS‘EanﬁEII}} 3m1&53: 16%5) Bavkfin parggiflaribeérefosihd & havd hout t he

potentl nown ect of entire patient body with a |arger
Potal BrcidicllaREiaRFs & Smige HOMRErUTLRE T hEaRRtbr 11 ol strongth

appli ed to the 30body part is |lower or conparable for the portable device.
[00191]0((187] Rapve gk tiasamidildw frgqieacys balpel himetd feld toosagiied ardd/ovave em tt ed
fromthe abl e, devi.ce so,as to. hav %Bt he desired sgatl al .treatnent

pat t er M ﬁ&e thﬁfJ%eﬁ §Ictr§/ulWo[nﬁpﬁ iq rﬁéﬁn% person’s potentially aged and dormant

25  blood cells. It has been found experimentally, that this form of therapeutic treatment has
been effective in reducing the formation or presence of blood cell rouleau or rouleaux which
are generally linear stacks or clumps of red blood cells thought to form because of poor
health and inflammation of something in the patient’s system and the disc-like shape of the
red blood cells in vertebrate bodies such as in human patient bodies that permit such

30  clumping when there is a poor health condition.
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body part while m nim zing power consunption by the device and maintaining
sufficient beneficial treatnent effect. [00192] It nmay be appreciated in
| i ght of wbeofxasisees descri bed above and el sewhere i n thiraSpat®si4st hat
unli ke the conventional devices that take advantage of el ectronagnetic
fields for a 5clainmed therapeutic usage, the present inventive system

devi ce, ods a i fferent ch r ] rous ways
that 0L oB8 18 By R Gefimeh e e T AL S AU e AR L et ve
syst emsalfddpmisiabigehedessinumt)awih the ehdinetottailve bhadtoprizzvhedeaveformdy nani ¢ and
custom zed pul sed.el ectro netic fields as,conpar.ed conventi onal

syst errsf%eﬂﬁﬂ%&ewvgg)émrsﬁ%’ %'ngﬁvﬁggn%ﬁﬁrlgfltgges?ra@?rgc S&ﬁse?fitt@e field or where the
10 wav efdtromagétiy A&y afy/gditiduil iR, thSmadhehari€ll osmpinsntrof peaiedomanghetiot

dynami cal nodi fiabl e or adjustable . in response to sensing.of the

oot Bonitield Btk enstaoTHhis PoLRITET ELHEPRFT Reb e e kel or devi ces
that arge dRgiRion PRSRI GEBRSBatRY a8 ik iax@conpskdtidng ManFagRedribedrade from a
solid piece of mag(neti c metal or other magnetjized materjal w th constant
magnet iStSCVIEE dergin(gieh phshe AFen, driabasse Progrssprart ehY) Paxerodfpites 15t he

per nengniioMBON hvdfGnATYr thOGSmét 8Rd fdrfofm thaMynSrhicRaafation ®F kloaigiatioal t he
like). There may al so be netallic devices to be worn on the body that are

cl ai medngihabthrapes need ropbrssrensiblsieranaling the wataferm changse OF wiRglemst i ¢ waves or
magpet 'd?re%d 3 %lt%&&ﬁﬁ@ﬂ mxfomm&m% & aieRRfeCbAipplideplimmnt effect. There

may al so somewhat portable units ere a permanent magnet is nmounted on
a not orwaasfdrmhapplied @tonel parboithelpersont Hhodprésyeleas te tife palrg obide anslesald oft he

201 ot A LRor, RluRRRE theliBEh findsr BOnEY: of BimBDBLA¥nd) By bR LRI Mo Bighavi of of
such devices arter t ey are made and no way to custom ze the waverormto
cust omiapgliadtto t diffehent pardyipertions Kwthelintare whep mpdiptd pogfieblaldedéeareect eri stics or

status du O.Lreat t - ; f J of the
pr esentawalu%‘\ll?{e‘]"'h'fhl%ﬁ‘.a Y F%gwg?r{eﬁs&% ﬁ%d;&)a lg%gﬂégﬁg)ﬁ%%ﬁ%%%%gsﬁ gg‘lrﬂgécl i ni cal
sydttenshedask@r moee tgpiediyrdiffergmetavefothd andldgnansic prodfreakjonbuYettskiB, onl y cont r ol
that the user, has is.the field str th.(i.e.. anplityde) . while there is no
el | MOUTIESTEE b et st e BB qulanu e ARPop S B S ot e (8.
heart ne&ingnatdinigasss heli pRascdbea fufativgas timelin suhowyygnidtionly onski N moi st ure

t r eat nent

content, body tenperatyre, alone or i.n apy nmbi.nation) durin
and dy ﬁg?ﬂ‘%té‘%éfyf %%ﬁﬁ?g_ﬁ@é?téha(t éﬁ?g'hor i%ss B iag §7f%8th? A <R YR EF zﬁ‘gﬁgﬁ@,’t frequency
char acteReirsthaghstic @M ifieldyl g, thdsahRRinied TBus, Multiple portable devices may be
20  applied to a single person’s body at different body locations and controlled (such as through
timers, real-time clocks, or a local wireless or wired connection) to operate according to a

programmed or dynamically determined treatment pattern or regime.

[00189] (6) Generation, storage, and communication or data upload and download means
for providing new and tailored or customized encoded digital waveform(s) to the portable

25  excitation terminal or device 5 (and hence available for therapeutic application to a patient)
anytime and anyplace through the use of an available communications link, system, or other
communications means. In one non-limiting example, the cellular phone network or other
wired or wireless communication network may be used, and when the patient will operate the
portable excitation terminal or device 5, he or she may effectively use their own cellular

30 telephone to provide the means for uploading and downloading status information and/or
waveform signal characteristics (such as encoded digital waveforms) or an identifier of such

encoded waveforms if they are already stored or available in the portable device or stored on
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30to choose and apply a conpletely different waveform shape, in real-tineg,
substantially real-tinme with sonme slight communi cati ons delay, or from

t r eat mrentweasei@ssoro treat nent 48 session) to achi eve trhe/uspaiioszed
results. Timng circuits or processor algorithnms, and/or other waveform
transition neans may al so be optionally provided to transition between

di fferent, V\? gsggsgnn O*{*?;{e%gé er‘tr%%dp?ﬁ dﬂ?%t% th‘é@%?é&’iﬁ% exQitAfdn 'ie?mﬂ,(f) fcitgrual ly

alter the nimze any stress
poOSSi bIdeVmegxay be/maéef ‘fvelma partwldmsétasftwavtfonnmdt@r programniblfdr seledionr f ast

SW t Chléﬂ%yl%% O %ﬁ::] :lB%}IZl?qelfgS? tﬁ?tﬁgréyoﬁtggr/eg{?rqah gev?%g %Iétl\"/s()h% % é?&@l’g other waveform

shape exaﬁp his transition
means rsevet. nﬁi doehe iii sty md@smm hexith€irtbrolided i pre;trbgamxhn wmefMS frer m nal or

device §5. [ 0019 Al so, s known er ent nt s wWll react to
di f Per @E’f’ %F B?F{CPLWQ'F@% aésovl?é%a'Bé?f feeﬁhﬁfc%eB H‘? P& of (igvcgl port abl e

exci t atpafifheted MHAIMAT Iheirticitar Skt ;ﬁ)ptslileﬂéwdehﬁay\/lﬁmds hﬁDﬁSedﬁnthaItttl&:r n or
wavef orm and waveform characteri SFI cs ar

rarmatl cally
changedBI'e" PYtent 7 Ajass Of pHaFAple?| &Sk eg‘{"ﬂ&ﬁa ?W‘B Flﬁg YA As earlier

descri heg, indlhe d AYRPbIv¥GuIPRIteSthgalddics Misdl@iMapdiavi a)m‘d@tateslahﬁ@rtylfme
application of electromagnetic fiel ds onto parts of the human or ot her

ani mal skweag of ys Hata and wavefamspavdptlude meany fQSrlaniB‘cgtnewé‘l‘ 8IRAUSN8bd vessel s

exra@se%!@%hnm&n@atekemm durK {ddch AU nRinof calP@ (SWor®Adrdi an points or
| ines) on the body using known controlled fi'eld strength and dosage as

conpar edmmynisatiane peitkryan theygh ibmey neidelyionsaehextanal pug dunes pRrdtiont ' s entire
pody. | M@ Ru RNt Aldn dmoawn?dyr‘aﬁ' ichily B%P?ciaétnki}%uri‘n emgleneafdeh{@egglag exanpl e,

t he i nductor elenment that 1 ncludes"a wre cail froman area that is
bet weerr fomudiffare® session te diffgtsoigesston mantben relynen thwn@mreal pecessendr &PUexanpl e,
the in at d antially 1

201 nch >0ty s SR sl el n A e 3R BGD chiBl, & Be O 5 Y| D018
Thd$e cohecting t}mrsaiseéylezlsemg;cadm eadbthen u@&hlmautmmhmixsmoelrﬁxjormhang‘eor s are

i ndi scrj m nant he el ectronma netlcfl t|on They

ei t her tlﬂ) ‘EV%VSP‘?% ﬁk?“?é‘o%ﬁa;‘a““%&f“ﬂ fe th Con rl%de %8&‘?@%@%&. c field, or
it as ksietubempﬁals@mcests@nsetbmal samterdatabasle(malbtanompdzftedwmfdmsgtsertd) wher e t hey

are unconf o E The do not 9}: ude a g,htrtre ns t f 25assi sting

t he uséferorde 8’ ’Hﬁ‘ieé‘rgf’ Ba'faeycséstag f’ﬁ‘éO"HBf'f b‘?f BF BPBTt Eati on, whet her

by SenSlgbnﬁa@@d%dlﬂle like; deeOélh?dt r?}l@}éﬁ suclhtexwhia]! sy@lleﬁﬁiseber @matae@seafoefl th?t Lhe

si and ergononetric sha of the sing of at |east one exa e of the
o P GRaTe bih e Eaftea gy st B B hedtood et SR SHRNS O hat pr ovt de

a f unctdeeaets ) \sa@Ntbagrabled tb tbid KM AREI eﬁﬁl§51dnﬁn kiRGRE:t fight & Eﬁfysio@%&fal on where

the EM waves are emtted at the correct | ocation |nto t such as in

the cestBY OpParapneipe's gul Febpccepiablr sange. by ik pnethe patenpaay éerltbdet erm ned
that i RpagdtioteFitte? cBRMBHiLR bétbre the excitation device may be operated. Provision of

some ability to change some thresholds for operation may be made available where there is a

25  known and understood reason for an otherwise out of range physiological parameter.

[00190] (7) Provide the electromagnetic radiation at the one or more body locations (such as
the human hand or foot areas or at or along acupuncture meridian points or lines) at sufficient
intensity without the potentially unknown effect of bathing the entire patient body with a
larger total or integrated EM field, even where the intensity or field strength applied to the

30  body part is lower or comparable for the portable device.

[00191] (8) Provide an ability to shape the electromagnetic wave emitted from the portable

device so as to have the desired spatial treatment pattern and intensity within the body or
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effects when applied to the pal mof the hand or sole of the foot, there may
be beneficial effects fromtreatnent at a neridian point closest to or

pr oxi mat evohei1dmsabi on of the patient's pain or di sconfect/usSiilloss4pat i ent
self location of the treatnment point mght work in some instances based on
| uck, the efficacy is uncertain, treatnent sessions that do not have

appropriate and.suitable el ectromgnetic or . ti. r rjstics may be
et o boBY BT BBHS Pl Ry eR e Pt B AR b e ey T R b PR R

descr i plehefivjal tredtmentiffags. t he body neri di an system devel oped by Chi nese
physi cians (used for hundreds of years in different fields of Chinese

medi ci l,hcl.udi ng _acupun r in | t ahl i .al one, and
mor e cdButoel e B aAELBARE R e ar Bl B oBOVC AT LR i Vs AT
ext er nglateatthmaim)ikd ths c@ventemsl degicettiatanial agvantage aselesttomagsetivifichls fdre dat abase

wthits.nultiple patie si ckness .and l10treatnent records,..ds able to
Uar det Tyided eBvei RinsEdhe HstRil B SHET Sl bty SRR e Re b

appr eciaatl @thch hate ddhenced mihierolg vaysthetimppiveyordficaey veamessmand nmechani sm f or
storing and | oading data to or fromthe portabl e device, generating

wavef or. s, at her, hi gher .l evel functions; however it is the portable
devi ce [{)@g? ﬁ glgcfr ﬁﬁ?ril@)e’giéf%é“r/%'}t'é’es S)fsﬁtran %ﬁraé)gpgbg%%egvhcgtapéé%\?\%wgg n?e(%)l}()dt reat ment. One
advant agevidd fot ymanmseandicustbreizedipyiaitelaagomysicentiddchssompard ond t he wi rel ess

15cel | phone connecti o or gther co ni cation |.ink .or stenm) is that it
2| ows PRGN aeasagt fodes BabgonEREny asaot pRietr B aRRE Lol T ar a

| owgr pvavermimay &@astoveing slichbasafssa i4 lpeappdraal asielynahicsibdyodifisblsorcel | ul ar

t el ephone. Qt .also permts tfile devi ce tﬁ? operate on | ower power and in sone
i nst an@dsiplle fresnonpq tasenset the PagHt S heMhore, in some instances, the

el ectromagnetic wave generation circuits may interfere with certain
procesgo0199] MogipartkQatly,ahiére faly be bfseynswe devigoyiat srainlagndtivatddgthsne devi ce as

used for lo range comrunicatjqon to a servefp, so.there are technical
advant JERLe e RUTRREBIRA ReHe T & sidimTcss Shibagarit Mgte] PSS rmmuni cat i on and
pr oces idafetl8@matribInGiR ddAstamGhdgadticefiedTitfeASR AN tthCuséPM Hagan Afsedpphes Ci rcuits
and emtters in the gortable device. .In sone Pﬁgn-lin‘i,ti ng_exanpl es, the
confruniteterBanensagnes apy locplges) (g WES bards nGekiaes 08 thedikghal "sia ey ake pl ace

bet weensd 96 hREAFQIRRBEbILE Wit S51he Bo® thhthife QS8 b BthBBYo RRudPGUsed for very
short coordi nated periods for data exchange to occur. [00200} The inventive

por t ablcenceRizate anbient elestromagirtiowaves oF wagrets §alds Bpmithe AHPIME fBn with t he

ot her GEIPRNENAma: fB]. SitRtealy MR BREVhHABoMNANIS whtRGRHRG AV ef or B
tail ored and custom zed to the "patient body characteristics and condition

to be magattdumowivd e nefenind3de ryateddmmadily eheumrgdeticiiclbasausa@ & or m and
wavgt 0?%@&2&%&%&% H%H i fio WY tEMEEHORE rotfoniBRhavidI AP cA e A fibMfeyf | XEd

wavef o
are made and no way to customize the waveform to customize it to the patient’s condition,
physiological characteristics or status during treatment, or to the other advantages and

features of the present invention.

[00195] There may also be large non-portable clinical systems where the electromagnetic
25  field is pulsed, but the only control that the user has is the field strength (i.e., amplitude)

while there is no intelligence in the system to monitor or sense the patient’s status (i.e., heart

rate changes, pulse rate changes, blood oxygenation, skin moisture content, body

temperature, alone or in any combination) during treatment and dynamically compensate

(such as modifying the waveform shape, frequency characteristics, amplitude, pulse rate, or
30  tochoose and apply a completely different waveform shape, in real-time, substantially

real-time with some slight communications delay, or from treatment session to treatment
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[ 00201] Conventional devices and systens on the market support different

el ectromagnetic field strengths/anplitudes (but only use the sane waveform
if it iswopoizesdizysten), and advocates of such sane sPOFIUS201@08$48T M
systens and devi ces suggest that such single waveformis universal and
sufficient to cover different patient types, pati ent conditions, and
Spatient us 00202 ar nventive portable
exci t at® Fﬁfﬁmf & 'ﬁ‘éﬁ th%PptH%\#d @Xﬂﬁolugvsgtcé%u"ffsé T ?Sgrraegﬁmh 3?%/”73 and

di f f er eytiier waveb i mrsh@hmhmms}talﬂsbe(optlbxkallgmrcazhieu itd tyarisidiod petsveercal | y nodi fy
the wavegform sh e, . fre , pul se, and/or. a

char actdé qrentiwaye 8["? ﬁ'ﬁfcﬁfﬁﬁ?sfﬁ% g‘éﬁﬁﬁ?‘s%ﬁﬁ tgraqu lk'yeagg r{hﬁgt?escégrgghgn or
dynam Gatiént atkbioginindig H§REEM, headhaoksitie adpativecefeats ¢ioin fglraohegwly on-board
sensors durlngqstreatrrent in order to maxim ze the efflcgﬁ/ for, the

par i cfffband ERYitching Aigmueneraveiorm shape and/onrharaeierisic (unoffief MAYSERM f unct i ons

of the sh%)é}ld/OE ORZRRLstd elmeboRik fon AR afpled, MAs irfhéRidh nRAnAh& directed to
provi ding nmeans and nethod for changing nore than just anplitude or field

st r engtifcludgribie praeassas ge RPHSP yathirhie excitgiiqrs tenepal or 49yigec} er ance and
susceptibility to electromagnetic fields, and may typically benefit

di f f er qoo1lo] f AR ithis kh&w©itht Mﬁmeﬁt%mr&wmsre@ﬂd) diffatmcleetfrbiidnetic Waxond nere
anpl i tude or field strength change [ 00204] MNoreover, in the inventive

por t ablPatERLIY latthednvep@verﬁ%fablesﬁmgaw @Eméﬁld)rtd?‘é?ﬁarﬁ‘éﬁl’s“"‘cl’é\ih%‘éa‘ffrfﬂaps?yst em

nMeans Aferel ROIEIRT and W08 @ﬁarme?isﬁ&ralrmynhmagx@@ﬂ lﬁ@raﬁmeﬁ@ny beat, 20
and/ or ot her physiol ogic characteristics ,iin order (a) synchronl Ze one

or noré W@h%mﬁlebﬁﬂlt@éaﬂ%@ﬁﬁfepwd\ﬁﬁﬁﬁéﬁbrm; t hat nay differ fromthe
pul ses emtted between heartbeats at the point of treatnment with the

hear t bq@dwiqj Aesarli®descAbsl, e n(\fé)m\&ecuemehﬁ PdysteMdriadd Bhieletiveaction to the
process to ine tune or custon1ze t he wave Ofﬂ]tg pe or characteristics.
QI‘

Recal | appligatieref elpstrompgnstieifiglds ento parts<d therfhyman ghetherisaimal Bodyi (sychas &y

di gi t alyyd d;%ﬁ@:ﬁ%' HaRd G:OBYLhibnd B1BSd &Eéée?seexbééh Heér%@pigéﬁ%rsﬁlhearﬁybr Ligjuct or
el ement drive signal gives both a broad ability t enerate different wave

t ypgés alvagmeritliangointsres lings) pn fhe bedsising ltﬂ‘?é/ngélﬁé}”ﬁ@ ﬁell Eiengthvansg dappgeher pul sed
or not aE’UArﬁ&‘i’eJ}ﬁfcoWeﬁncﬁm %{gl%?ls tt&?ﬁ%&@l baitgmgﬂfé Gtidrt @@{n‘iF@'BE \ﬁ%%ﬂp' es here

there is a sync roni zat| e enytte ve pul ses
hear t beatrall tiagnetiy ficldr oRécalithiabin e son-limsihgiexsample, thoindyaterteleprenyhatt he 30

frequenc ; . tle f th the
heart beac}t{Ud(Q'% @gég‘m %BS %Oe QI%L %%h& I’l]) u egﬁ(%m 2 nﬁctth @ngot& % Toh%h&lz%ned\(lz“énd or 1
Hz) i noheparscuddr ekimapie,bid imgucmtve tlmestand eﬁnits over an area that is substan’ually 1

20  inch £ 0.2 inches which is much less than the entire human body.

[00198] These conventional systems, devices, treatment methods, and platforms are
indiscriminant in the electromagnetic field application location. They either bathe the entire
body of the user in the electromagnetic field, or it asks the patient to self locate the location
of treatment to where they are uncomfortable. They do not include any sensing means for
25  assisting the user or the patent to locate the optimum region of application, whether by sensor
feedback, or in other ways. It will also be appreciated that the size and ergonometric shape
of the housing of at least one example of the inventive portable excitation device provides a
size and shape that provide a functional advantage in that it assists in locating the location
where the EM waves are emitted at the correct location into the body, such as in the center of
30  the palm of the hand. For example, it has been determined that in addition to beneficial

effects when applied to the palm of the hand or sole of the foot, there may be beneficial

49



frequency, as the typical heartbeat falls in a range of 50 to 120 beats per
m nute and the range of frequency for the EM pul se em ssion is on the order
of 20 to wOQotz4gicnmes per second) and in one parti cul arcexmsoqlosi487
substantially 30 Hz. [00206] The synchroni zation described refers to
altering the waveformand/or its 5characteristics at a tine correspondi ng
to the rt.beat (or.tao the.detecti f . | OC pul se or
chango TR RS AP RrHUA <D PO et Bsc HaFir RGPt | etRd R D0y
be benghinairdiscasfortt Whailapaieotrslfpenii@dofolie tréatmpenapoimthmight woérk ibssahye nay deri ve
particul ar benefit from specialized of different | s racteristics.

Mat chi ﬁ@t%‘ﬁ%se%FedlamgHﬂ(l’ CcSUICAnt S PRISHAIN s R ﬁ%‘oﬁsgtg?ttdgé%m%gy al so provide
a pr ediagprapliste apixardsideitoronagadiploy mapetic ahdraedisiavedydrervasaet. 10a | ower
repeat rate then the body may tolerate in a steady state operating node.

[ 00207] be noted,that altho e aspect of t i ion is
descri ﬂg(hg)ggalg{m% HieEsors ibﬁﬁpﬂrﬁcéat%(rlgggtrﬁo%ﬁg??ﬁ i ttgaet u\?\g]%@(;b‘r%%change and/ or
subst i tmriditg spnen develaped byl Chiheseqhy siviansdfised fer lmhdradioftyedrhn differentof t he

heart beat. a then returning.to the original vef i.t be, that this

synchr g.‘r‘?idféf? gBWeﬁﬁﬁ‘é‘?dé&"?s‘“ﬁF‘gg‘éﬁﬁuPﬁﬂ?t’t"ieéal ! Ye#}ﬁeequﬁﬁ {gdeﬁfﬁ H?%e%firrpl e, if

tE fl\l/le hfaaqﬁdr@es@eci%lﬁy \%)enbﬁ&fj i cpajndtion u\timfﬂﬁm@o:? ihdheting Wigh iy RLlemanienes hC hanged
pul ses nmay be emtted at rate of 40 c es per m.nute, 80 anges per

mi nut e, PRSCSING IS anabeics a ‘ﬁ?}f 3 vgfh the dddphase ?ﬁﬂg? mf'ﬁ'&%tﬂag?{ﬁls'cgfes%‘iﬂ%ti ple rate

thaly r e@btnicsit feborlid) & bItaD 8Rgdt BpadaaicRhés Rish&Borshad Bedigrflsdiss Dedagg timed to

mat ch the heartbeat or pulse rate at the neridian point, or accaording to

sone otRepPiptiziadihal the FHPROTEIRS EXSHAIPEOYIdey a meprsrand msahanismeter §Pringiidl i ci es t hat

may  be |GlistQt%8 8! forh el dRaPRHERRY gerlBRRD RhvdfoimRNMdARr hightrliéveg exanpl e,
t he portabl’e device based sensor may detect the pul se of bl ood passing near

t he poifunctios; hpytvier dttis the peftatitdevigrithes oetuallygenegptesthel plesteymagneticor@es on (such
as at nfHn@N gRg! M B Rng st aR@ sRR ah B the FAL

sel f - s?%‘lc}ﬁe;ag%nge d\?l\ngtaﬂ‘;a%qﬁggggﬁ%%%%ff[ ov§/_ g‘lat t egrs?ll.s .Tﬁi ss may “be of particul ar
berléf i tcelhvblaame cotmectirat (Deotherisammaipieatiandinkros gystean)iit that ihaltome thapostebler

heart beat. l.e. - he pul se
goner arpyee fibe iR FAOMR vl i SR ARG ek S Ao bl BRafREI "7\ 2

f i nger puichasef altdady hesrsatelldlar telephege.ort abfo pehmits thodeviarto gperathen aver di an poi nt

or points). In anot.her exanple. .an lL.nfrar Lver. | d to detect

t he pulpg‘é’%’r a0g i, SOpIE ingtanges 1o b smafler in f%‘“{ia? P@%@%@Qg%}&ﬁﬁﬁsﬁag%s%ﬁ h the palm
shaped elotishag@etihese dehaationfdraniednagehedterwithsepas iptdcessecbriagdihi n t he housi ng

but, _has. an 3&&1 erture thqugh, the housing vi %\A\m ch the infrared beamis
pa2led Sl THAREHE PGy Bt P ks asrry T et o mg e R Rnar ur ot 1y
cont ackerhéiado Mg hfettchnivhl dd@ahisdes palged fisin pamndvetiat ghysidallyl eparatiffpahe nul tiple
portabl e devjces are pl a,ce(il on the gat i eln} s. body, .the nore or |ess
communication and processing logics from the actual e ectromagr/letlc wave generation
circuits and emitters in the portable device. In some non-limiting examples, the
communication, such as via local Bluetooth wireless signal may take place between
25 electromagnetic emission or the emission may be paused for very short coordinated periods

for data exchange to occur.

[00200] The inventive portable excitation terminal or device (alone or in conjunction with

the other components of the system) also provide dynamic, targeted waveforms tailored and

customized to the patient body characteristics and condition to be treated. Conventional
30  systems have used the same waveform and waveform characteristics for everyone, at most

changing only the fixed waveform’s amplitude.
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i nstant aneous or real-time sensing of a heartbeat, |ocal blood flow pul se,
or other sensed status may permt the EM wave pul se to be applied nore
nearly i rwepncimgswy than relying on a fixed frequency. Pom/UsSzampobag7 by way
of exanple but not limtation, a nomnal 30 Hz set 5 of waveform pul ses may
be applied to a body part between heartbeats and that application rate may
nom nal bout..on ec 0, I A . pul se, but
[t ho IMGE COREMIGREGRE rBSFRA SPng KRR ABREPille dctfolbio 01, P2

t hat i rffebdsiteagthéigaplitbdaibunoly luectht samd wavefdr if ih & ahmmidsed bystem)oandpul se vari es
by for exanple. 0,5 seconds than the EM wave pul se set | so be advanced
oF del 49 o h Safrerit etk oRemS P B St eR AR i ce (e

wav ef orwavefrd yhaiiveesabaid spfiietphamscatdr djffaadty patfent dypesypatieftaonditbay adt eri sti cs
can bbe changed during the course of the treatnent. Therefore if it is

det &r miPREEM UF425Sf fi cacy is greatest if the treatnment starts off with | ower
intensity, triangular wave and ends with a high intensity sine wave, or
even sqoe200] hBy compagis@n thel peesemamentive ethble ofcitdiidif temeindl onadese ahthe i nventi ve

portabl e excitation term nal or.device can be 15pr.ogr ..either directly
b r ooy it AN RE e e eGRhR e shERPARRAER PYISed do. | o0210]

It may dyRamipgliyafodifyabe waveforgishagf typbieredaaey, palseamdfor avplitedt herei n t hat one
of the special, fe%tures and .advant ages of the present inyention is the

appl i c&MPBHeBIcENbeT RIpgramBategly dufingairafment sesgieB RSP MAL B¥tson' s body

Parfipi cybmed heaskk Goal thepdiae t&llcbRy @{] bR8bard Gerdk At RAtrhént, i skt tof r om
treat nent at thefpalnlsurface of the hand, on the sole of the hunan foot,

and at mAximEeHg efficaey tor tsprrtigelarpatiertamons didteregt wssrs (predis targsi diffesinh of devi ce
has beegp,digrd®dhd dpe enclosed in a housing that is shaped to be held in
the pal mof the patients had during the treatnent since treatnent at the
pal m of the hand has sho very good therapeuti ¢ effects, especially

rel ati VAO208] cBremrferg oaseentsn! thegRtanfipRrs .dlr%fcg'eﬂ%'}d%mswé AR B ng

exanmpl enaipRRdhere Man st ANFIGRIRWeRN strShRh A8 At SRRPESAT has @ dRfenand dat abase
and system that may be used with advantage to the portable _excitation

t erlfi naplergusziand suspprtibilignto dlepromagnesd Seldmaedmey giically bracpr &Ufeaey a Comput er
or Ser Rk differenfRave AN ﬂ%ggf;f/wmﬁmaeﬁaicﬁ’fwdﬁaune_f%einkplﬂuara)eﬁaa-sﬁerPg@H table

Devi ce conmuni cation pa This confi‘guration can provi de severa
advant gbanges-f uncti ons, and features including for exanple: 30[00212](1) To
act as a database for storing (and retrieving) the various waveformdigital

encodi gmﬁzowdv[mbmah RieNfvedtiRdtdrable ek RiRmAN JFRPRENMhdGRERRAPONDeNce. 53
WO 2012/ 048302PCT/ US2011/ 055487 [00213] (2) To maintain a database of the

pat i enddgvighandshgenaneapaard methed fos sepping ge mowinsing thegpatienishgarthgel aj | s,

bi opf e I d ! : .d i ] i r eat nent

i 2P or gl BB Ol o P e Eular L) ot For m
f or t heuldowndition weeaformsthas g differ EamrthepulBp ewiticd detween hdaetbeats a thet o

devel opf gl rehfient@ith HRHILARTAR Qe d Yillof RFLMchiBSiht pRALIERLod¥SS OF Y-

the process to fine tune or customize the waveform type or characteristics. Recall that the use
of a digital pulse train and then to filter or digital-to-analog convert that pulse train to

25  generate an inductor element drive signal gives both a broad ability to generate different
wave types and to fine tune with precision the generated EM waves whether pulsed or not

pulsed hat are emitted.

[00205] In those treatment examples here there is a synchronization of the emitted EM
wave pulses with the heartbeat, the synchronization described is not to synchronize the
30  frequency of the emitted EM pulse (for example at about 30 Hz) with the heartbeat (at about

60 beats per minute, or about 1 beat per second or 1 Hz) in terms of them being at the same
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patient body and/or electrical characteristic, |location(s) of treatnent on
the patient body (pal mof the hand, sole of the foot, neridian point,

regi on ofweigrisznant bl ood vol unme flow, or other regi orsXx/uSacd/oss48er
custom zation factors. Factors such as skin thickness, the anmobunt of fatty
tissue underlying the treatnment site, normal heartbeat rate, and/or other

body 1Qf actors .al,so evant to v sel 0, age a
descri @ﬂu?nﬁy’ﬁgﬁ%w%g?a‘ﬁfeméﬁk &e° eérlt%l 256){) fﬂiﬁrﬁ# Sq’%ﬂré S'3(or pul |
i n respdnsquehcy fr t‘HECBM!{SﬁI);e drhiesi@nis odﬂd otlder af 2@Eor168 elzt(iimes pensecoad)ef or s,
includin or exanp used for a particular treatnent

f
sessi or‘i‘,“gf'bo“teﬁ’émﬁ T?@ﬁfnpgas f‘l?s?wgﬁlﬁéb)?‘ébl e unit to be used with the

particular patient. 15Note that if a portable unit is to be used with
di ffer Qoﬂzop}atT}&rsyschrdmzmﬁorsée:suﬂbeﬂyefmsacsalteeisgd1eWaubﬁesn agd/orts provi ded to

hat data sent for on dve entl 4S d for a
d| f er é ?ra%%ﬁsitléﬁtatW“ee‘ioFrSSrpomgﬂgﬁv%eeﬁ aftE For?é(h{?’ P%tgﬁiofl ST B0 dﬁonbl ned in
a stat lpsdssﬁabul@ero@hm)amlﬁltye‘atmk sitte NWethout lbatefit bétyecpy,tthenhamgdenayl ty is not
used or exchanged bet en different use 20[ 002 For. le, a timeout
f eat ur é’e% 'Pia St NG S ‘P{Epfiﬁ? E?‘mﬁatt‘?’lélﬁlfﬁlﬁhf’g e e(5 ﬁP?’BC'g?l%TBgﬁe use or use
duri ng fRnPgetitike@bf diffeRn( Silkzthasctédtic2 Matshihg,on®br HIthaY seSSRM ipligesor  saf ety
features may be inplenented. O course, in sonme jnstance a vvaveform nmay

be sondewhahcaybraimay akieprarides rredigtable gprorypitngiaRply seRCIdhARd Wl S foni zat i on.

Thage GaBRErirEpeat rdfelthdddh n‘ibz%;leﬁﬁa)ﬁnﬁ%ad}aélﬁe Speedting infddpgent safety or
security features. 25[00217] For exanple, a tinmeout feature, or limting

the use of a treatnent,K wav tfhormto onI Qne use or use (#,Irl ng a period of

time (d0R2Q7Ldtmay %mf%&hﬁt)a alfgh&tnﬁésfpe%@éﬁwwnmn@3?8@{196 ¥atures nay be

i npl en@?ﬁcﬁﬁmnzﬂgﬂﬁé el RlagnIBuRE waGFol Ehan LML Qfbsif@hingdrier fore
al terna npl emented i n _any caonbi nation, such as for exanple, a

nunber different é"ét’?f@'ms ag ahoyt e imsef ﬂﬂé‘&a’tb&a‘ta@? Menpstumingdathecrigiaber day, a
Maxi MuR,COBth, NTHAMSb thadhivSHchiohFRtionUpe@idd 8f sohleSRIIRObf ROFRST FbCLi on or

per m ssi on condi ti ons or paranmeters. O course, in sone instances, a

wauéf orexamipls, ibbe beattbod ix S0dhens Prminkg (bryekithss the syachranized chasieet E¥or ' pat i ent
cust Omgaﬁég A5 be hRSEat ASREDF 50 afaa{fg E%Wﬁféeﬁ(péhgﬁge Yr rﬂi%teh?é‘()e such

stringent safety or security fea However, ‘ev for these somewhat
gener i chaiges per minwimoref somesotherdiactionst ¢rdn1sltlnlayat@@atapwlf§ éythe change in

waveform pulse characteristics being timed to match the heartbeat or pulse rate at the
meridian point, or according to some other predetermined or dynamically determined rules or

20  policies that may be customizable to the patient.

[00208] In one non-limiting example, the portable device based sensor may detect the pulse
of blood passing near the point of application of the WM waves, or at a different location
(such as at a meridian point) where the EM pulse is to be applied and self-synchronize with
that blood flow pattern. This may be of particular benefit where the patient has some

25  irregularity in the pulse or heartbeat. In one example, an accelerometer is used to detect the
pulse generally, at the location of treatment (such as for example at the finger-tip of the hand,
at a region of the foot, or at the meridian point or points). In another example, an Infrared
transceiver is used to detect the pulse, such as at a finger tip location in conjunction with the
palm shaped housing where the Infrared detector is positioned within the housing but has an

30  aperture though the housing via which the infrared beam is passed. And which is located on

the housing where a finger would naturally contact that aperture while holding the portable
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[00218] It wll also provide to the doctor who prescribes the patient
treatnent (or other provider), the direct interface for nanagi ng the course
of treat wot20125[4889219] It rmay be appreciated in |ight ofcrhs2desss4spti on
provi ded herein that the cellular phone channel need not be the only path
where the server can download its encoded waveformfiles. In another

mani festation it can push i nfor on, throu nterngt or any

net wor KEYRS PeEMylf Br% ?,b;%g% f‘r&gg’a‘f‘% \R&%FB‘?&P# ?he r{loref"he handhel d

devi ce ifdun@iadbusiot fealkSBe RMGing oﬂ@ﬁ&&B&@]loda’l blowd/ fldw ptiles for blﬁelaspnﬂeéCI ated that
old to.a clinic e or end

the portable excitation deV| rapi st,

user patafusaray PRIkt FM payspu %eﬁgg%w’? 8‘%1’“8”&??:515{ nSyRATRY |ﬂ?a"r¥wggé’ rented or
e O B B & oo

[ 00521 of waysfeymspulses say ibp epriisd F%Mé’aﬁﬁﬁ@%“ hafflﬁb%“ﬂg?éal?p %Wﬁe gener ati ng

nodel s rﬁ@}ﬁay %émﬁﬁllil HPA&H?&R@?M SSQUIB 1O nehromBSwIth eilQAl RA! But ifthé exanple, a
person may O btain a cel i ssue excitation unit either for cost or as a

part ofpulshis sombwhsatiipesubsn thencpphatiopligauensy Barcrok it inegrlar haarthst ided,
cust Oml&c@f #)Lﬁ&ofﬁ'ﬁ?/![hgglﬁba?%?u)ég 'v&rﬁels by %r\é'x&]ﬁﬁle + Q15 deBorfdl [HRR tHAaNG wa[/90222]

Addi ti ona ere may be a revenue nodel that provides
for pa;pn’snsetmmyalSdat:ad\pn@@lomé?la@d by filagt samiger &S $egondspayment due when new
wavef ornms are 20downl oaded or custom zed. This may be an additi onal

perjpodiy 602@8{]?; Y QAL tﬁah@rﬁceﬁﬁ@%h@?(ﬁmr@ HﬁﬂHﬁc'sarfd%r@gtrarhrﬁﬁﬂ& afy belt walGorgxpenses of

operating y server system In this respect, in one alternative exanple,
t he wawbdravtersstinaganibe changediduring ithpeqouise pedie treat@emaﬂ@qrqueaf it for t abl e

excit atdr,qgnn %gc{ {iﬁb&%%a(sy Al g'?&te%f) e t}%gtﬂ{eﬁ?gtarls%%ﬁﬁ fo@vrer fenSiBf, rthe Lﬂé’r”ber ) and

opti ona 0 a particular patient may al so be encrypte In some
manner vage tithénds m;y adatghnrmensm s%mh@hg@d sb¢ memdﬁﬁﬁlepbhwaml‘t abl e

devi ces orf]%gf?%grﬁ%te atl ents, m'bl%e‘ﬁ@% gn gﬁfdk E&l?agfb%om both a patient

safety S 3 3 sales and’ Févenue sta ] Use of the
porisablpeogianined ealiet dpéctls @r verrotedy dia dleet salsrameandeb@mammwmﬁs inteefagey 8t dom nay
therefore depend on some password and identifier being input to the

port abl®® device or sent to the device via a wirel ess conmmuni cation
interface. Wiile not required in any portable device, an input interface
such ago0210joucmag be gepreciatqiin li'glnttoé tifeatescriptien prywiylephenein that ersrof @t er i ng

Blrjgs: hgae%?#ﬁegtqrﬁﬁﬁg g Vﬁ{q%r | C resbntqmln 19 (E]lﬁeaﬁ)gfl 181{1%M%1cﬂ3y be

ace share as a small touch
Scr een siall fochl@d degscp:ls aYthelpel@bﬁ’pbldidyl Pagtioniar benaﬁmhlﬁfectﬁ havedeelevi ce. 5[ 00224]
var) Ousdetel)'(n?iggcl t%srescl)lit from treat\ﬁen att égal%%ﬁr rc:lc::t()) %erﬂgﬂf Iorr1] tﬁehs%fe om an%\{ I de for
foot, and at or along traditional acupuncture/ meridian lines, One form of device has been
formed to be enclosed in a housing that is shaped to be held in the palm of the patients had
during the treatment since treatment at the palm of the hand has shown very good therapeutic

effects, especially relative to cardiovascular conditions.

25 [00211] In one non-limiting example embodiment of the computer such as a computer
server and database and system that may be used with advantage to the portable excitation
terminal device. The non-limiting system configuration provides a Computer or Server <-->
Cellular network <--> Patient Cell Phone <--> Portable Device communication pathway. This

configuration can provide several advantages, functions, and features including for example:

30 [00212] (1) To act as a database for storing (and retrieving) the various

waveform digital encodings and maintaining a patient-to-waveform mapping correspondence.
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communi cation connectivity between the portable and preferably battery
powered excitation termnal or device and an external system server and

dat abase.wBeomume3oof the w despread adopti on and avai | alpcriusgoiofszet | ul ar

t el ephones, the ability to use such cellular tel ephone as a communi cati ons
means between the portable excitation termnal and such server and

10dat a presents b tec e dva t because a
separaﬁgﬁﬁgLnunlcations |nﬁm?%m58?1P%mﬁop& 9§Tﬁgam%8§n?§£%£$%ﬁgartlcuIarIy
enhancedemmemenheu&@kbﬂhﬂgbph@aﬂmﬂsmﬁmmamxamﬁhantﬁphdmmmshas a Bl uetooth
and/ or W Fi.or other | C cat i hat the cellul ar
teIepdeQOWE§“%§€%?ﬁ$3€E§?Q’%ﬁn%?hﬁﬁnéﬂﬁ H@TP%H’ ith the excitation
termnal using the Bluetooth or WFi and then the cellular tel ephone may
15 comTMﬁld}at e wth the(serovie aqxra&formrfﬂ thodagar, ldbrsbraufth@sreatsieng t he cellul ar
i nfrastruc etwork i.s si bl.e when such
conriecroi of tepislP gl s e P i W50 Sugr el B PRERER aetlle " my
advant qge@wbbdy adfor aISctﬁczbbhadgmertshaﬂooM1¢ﬂ(s)ro§ﬁmtment®aUBe palnemlbghry the cel lul ar

network if the ient .so _desires. This wll b|||ty to
0t he. QPG RE ST P e HivRE B Al TEBoUPE TR TSR IUr i ng t he
day. | tor 8lheOreBions)] shdStHehertobpatidn ifaeedrd. ona&@pab,hlas tRin &ﬁclmesrsltual I y no costs
since it is expected thab@ﬁVﬁt patients wl|l née acces IIuIar

phone AHQURGHHIRitSsHe; ugHcr ¢ Beatmen( siig, gpTRal hea gatgﬂdﬁéﬂ@ew ?tl!ifffé’P het wor ks

and (C O yRddts, GAdyl aNdDeREINAER Iveavefdeh ¥hbctibR 8nd Mk ey M8dstified GOEEMEY deliled over the
cellular infrastructure, some measure of security of sensitive patient

heal t h SisAVB#HSFBN i s 25aut omatical |y provi ded. [00226] Once the data is
recei ved, the cellular phone can forward the received information to the

handhel[@hzug]t t hrough a4 maghshqeﬁpﬂﬁneé@mekoa(ﬂeq@st)t}%dﬂe@daeuhta WFi, or
other wired or wireless connection). [00227] Optionally, the cellular

phone dapesning e waxpiomsdpeluding fpr gkantlsa wa@fwtpasvaedsf%eem%larbut this is

di sadvabRBROMSICH, RGARe pdrickIthisliht Bs&m&mttt;%e ﬁ@%t\m@nfthé PR hadne unit and
p055|bé%¥|ncur addi tional service fees. [00228] There could be at |est two

di fliPer eote thetrif 4 partaklejupiids lefoemprs widh diffprgnt mﬁ%nﬁ% thea lseauriBrmeasps @ appl i cati on

on the I I § f orwar di ng
e o EL b S pEBIRLLSl: A 5RO RN s RELY 10,204 L

unit t laliffdnens prisnt in.crmar, iand wheretrdatment eesults raighirbetchmbinedl Ing satisperdae t o di al
out to fl@?arﬁ%‘éﬁ manRer Qﬁ’a@ﬁ/ >anne;%( Fd%aﬁ??&%?Pseﬂ%ﬁE%h& ol BEwRQ diflefr excitation

term nal unit’ may option pr ovi wirel'ess commin cation so that it can
di r ect luyessend and/or recei ve data and waveforns w thout the use of the
separate cellular tel ephone. Experinental Results 10[ 00230] The wavef orns

angsi @(ﬂﬂllé] Yok gxa‘?ﬁplé, g@iﬁkoﬁt%eﬁﬁ%}orilﬂﬁﬁﬁé tht 68 29 ubAfeRARivirth to only

one use or use during a period of time (such as for a month), or other security or safety
features may be implemented. Of course, in some instances, a waveform may be somewhat
generic and used as a starting point for patient customization. These generic starting

waveforms may not have such stringent safety or security features.

25 [00217] For example, a timeout feature, or limiting the use of a treatment waveform to only
one use or use during a period of time (such as for a month), or other security or safety
features may be implemented. Other safety and or security features may also or alternatively
be implemented in any combination, such as for example, a number of treatment sessions per
day, a total treatment time per day, a maximum continuous treatment time, or other treatment

30  restriction or permission conditions or parameters. Of course, in some instances, a

waveform may be somewhat generic and used as a starting point for patient customization.
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experinmental data on actual patients and are provided w thout benefit of
theory. [00231] FIG 9A and FIG 9B provides before and after treatnent
conpar i soNOodneg83ve or phot om crographs (highly magni fi edThisead/osaB? s) of
effects on bl ood before and after a therapeutic scheme for six different
patients according to the present invention. In FIG 9, a 15conparison

di agr ar’q.hogfi %ngﬁcgst?rﬁ{%&v vetﬁgﬁxsm Pay Q&h%tr g%né%%gtytop%cﬁmf/ f&ﬁlilr@g the

;
descri bed tfierapeu evi ce aﬁé’%sys?em acc to the“present invention
whi ch vidswevpp kvandof theseabigbwhatgenstie statdg mamefbms) ressicgdnswmytbaapplgh. t hr ee
cases. It can be seen fromthe bl ood diagrans on the |left before the

t her apy, glﬁgg an i r, and on the
ri ght slpgieﬁi\f F&p Mglfsgﬁﬁowr%gﬁﬁhggg%% t %ﬁ%ﬂ?éasglif tqgrﬁtrdee%%bg(gg&ggl | s di sperse
rel at i vyebyidanthe2lisel interfacedorgnagging the[cOMRS 21 treatneamndi t i on where the red bl ood
cells congregate and stick together are stuck together in a string formis

cal led loga [ i 1 - signi £ i [ with the
heal’t h 0BT iy bp sbiieAuePieh! Ay ARnotR o ET B Ol e SRUES C)
r oul eawphose ehagesh eecalnoybd theealy pathadiers the secten pansdowlcad dis 2iiotleasbd cel | s which
are thaqugh form ause .t h I SG-ohi | pod cells
in ver tvé%F g){rﬁéq‘l[l)eosd{neag thgrc gngfga%thonﬁﬁﬂr?ﬁ%‘a%%téﬁ Oﬁﬁ%@?é@@“# Ege ?‘Feg?et?gﬁr face(s)
of t he aiiyaetsvogk any Rthe thePIC baroduvndaildItis: waveforg dilstorthaloadialiddevice make cont act

and as resul f the contact to stick to each other or clunp formng a
r oul eadﬁroﬁ‘ﬁﬁﬁlsrgﬁgg% are thought to form when the bl ood plasma protein

concentration is high, and when the rouleau are present the cell or
er yitOhr 6§226] 57 mag digtheebd aipreontaddba thepoehide exditetiaalkeide mRp b edditoend/ or a hi gh

erythrogcyte sedi mentation rate an_ 1 ndi r..of di.s e i he body.
o 1 RONE: (RFER BBy P aefiahs AR P e Rafln M ARRAR hlled T ¢
nyel omeor Idasdd veitmapco wye mdxemompamﬂicmymbngs{d@, deckomdsathly, yancdtancer s, and nmay

be associg&t etd with the d(g}/el oFmant.of m ctro vascul ar occlusion in diabetic
5ret i nSRXPHGALYSACLYEF TP Sf BE MG R PEL: Therefore, it may be appreci at ed

that the reduction or elimnation of the formation of rouleau is a
si gni f i[6e22d] | Vighawatwscriftiah révhruesysdetsrand Hesmeserevenat gadtratmp thalble mapeut i ¢

trgl%t r’ernt. h%ve th d a EOSi tbi vetbﬁﬁeti ci.al efflect on _the H)rmat'lon of roul eau
and Jof AAMBNEE F@isﬂrae T RRAEYL ORIy | T AUP S HEL 8 Ol P aT"“i‘(ﬁ’(‘5234] FI G
10A andisfde@xcitefibn amiccithkf € tosc omgarpag ofithdisagtdgtionahd theaphy ol cahuery fl ow

total time used, customization services, analytical services, or in other ways.

[00222] Additionally or alternatively, there may be a revenue model that provides for
payment to a data provider so that there is a payment due when new waveforms are

20  downloaded or customized. This may be an additional periodic payment that provides
revenues to at least offset the expenses of operating any server system. In this respect, in
one alternative example, the waveforms may be uniquely identified to a particular portable
excitation terminal (using some internal identifier or serial number) and optionally to a
particular patient. They may also be encrypted in some manner so that they cannot be

25  exchanged between different portable devices or different patients. This would be beneficial

from both a patient safety standard and a sales and revenue standard.

[00223] Use of the portable device and/or server and database elements of the system may
therefore depend on some password and identifier being input to the portable device or sent

to the device via a wireless communication interface. While not required in any portable
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10nedi ated dilation (FVD) and rel evant bl ood properties tested after a
t herapeutic schene is applied on a specific treated part, an acupuncture
poi nt of wbeopal4gsoef the hand and naned Laogong, for ei ghtr/us8)11n65381 es,
thirty (30) mnutes, and one-hundred twenty mnutes (2 hours). It may be
appr eci at ed that t he acupuncture point for a particular part of the body

(such y r . e of the
foot) ?rdsﬁ‘fll OUQ’ F{xl'?et(rjﬂi%sa? ﬁgﬁ%tlop er ];ee%{? m?)g%glmgﬁgcoeftpaﬁ ﬁ@@%ﬁ&t%ﬁmﬁﬁg body part
itself niihm:bcatehlaajhammteemyodes, etnldé)r nthpoinfophaton meydserovidedt KEhedppér arm As a
poi nt of, reference achi | e _on the

ant eri gpe ‘S%CFt”i‘%ﬁg%{F h?rﬂgarp “hy ae§§ m{aﬂ?oulg %SS" rrlttehcajl[l ?‘sglcy ? ol uPﬁ’u gﬁ]eof t he

bi ceps exanglesdfithe dveuse of a stethoscope and sphygnonanoneter or bl ood
pressure cuff is often used as the location to neasure the blood pressure.

20[ gOZ?{@%&4L a}/%réolﬁggvm S0 thter]s?(:’;%tcl,/rrat1 lar%edeg)f %b%g' Feramth% %ﬁ %Er%\olldg?&' ated dilation

nce know t hat the
e n doca rcdmaiun&lﬁl@t doahécti mymwsuémttmmrtable ead proferabiicleattefy povered ekjiatent

rryocardlum | ays, an i role in requlgtin rd| cfunctlon
Furt her“?*FB‘r‘ %‘5’ giend a g@ﬁ Weﬁ‘é§ ‘Lgaﬁabg%o\/\gectagg e 1P RS ont ract i | e
char aCtaedsptﬁmlaﬁ& awilabi By @f céltuls mdephbnesiise hlﬁlltyadﬂdsesndﬂtﬁbﬂimdr wleppordat hel i um has

been shown to 25nodify the contractil e charact s of adjacent
myocar &P@Hﬁ”“ﬁé@?‘gmca‘l‘%bem@“ thepRrta ﬁSFxcétaﬁb%{’t‘F@HPa a ‘ff‘ﬁ? S¥VHi*Att es the FMD

' nqloea%@ﬁbzfsé%ﬁr&e&%)étﬁt&hﬁ%l adeltabt ﬁhﬁibo@@ﬁﬁﬁﬁlﬁb@séhl@é’paﬁt‘e al so i nprove
obvi ousl y. 00237‘]1 In FIG 10B, for anqt her, %’_a]a ]? esdafter 2 hours the
FMVD | néP@asisalions hinif i ngbregyireds g adxaniegs ioRsi Bbagped Wheaghe hor ove
obvi ouglifularPh8nd ﬁﬁdﬁ £%3A0E ?hms hmssmat)&n and/&t WK oBQR&ilsdal OF | Ocation in
t he body where t MD test is applied and refers to the |ocation where

t he bodympunicatinn linkse #asthg celludayidephene may prshnee data gr etien IRGMH O neasur enent
and notw&hqh@&cﬂ&tdt%mﬁtat a&lhme Bh&%%%r WiFi GRhBEhS aNiIdr tQéphdad @aypnal ysi s

according t oug 10 that, the therapeutic scheng according
t 0 16he cpmawaisate iwiindhg seomer a‘@tr dﬁllmgeh@lhﬁawws@mth@ pelludns énfestiectupeut i ¢ benefit

and te f d&Qf anlihe type
|IIust$§pg§'aﬁﬁog§§%?F gﬁgkg%%¥y§gﬂ§5&?ﬁe pd%ﬁ&g%ﬂﬁﬁﬁ ﬁi or to the
sol e ofavdilblef oot, or to both [00239] It may be appreciated in light of the
description provided that the above only shows

[00225] The cellular phone may advantageously act as a bridge that will receive data
through the cellular network if the patient so desires. This will provide maximum mobility to
20  the patient when he/she moves around to different locations during the day. It also provides
this communication capability at virtually no costs since it is expected that most patients will
have access to a cellular phone and communication services. Furthermore, as some cellular
networks and communications protocols encrypt the information communicated over the
cellular infrastructure, some measure of security of sensitive patient health information is

25  automatically provided.

[00226] Once the data is received, the cellular phone can forward the received information
to the handheld unit through a localized RF channel (i.e., Bluetooth, WiFi, or other wired or

wireless connection).

[00227] Optionally, the cellular phone capability may be provided within the portable
30 device, but this is disadvantageous since it would increase the cost of the portable unit and

possibly incur additional service fees.
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10and illustrates the basic principles, main features, and advantages of
exanpl es of the present invention. It should be understood by persons
ski |l | ed iwothe/m@g302t hat, the present invention is not | ipoirtusdoibpsidee above
enbodi ments or exanpl es, and descriptions of the above enbodi nents and
descriptions in the specification are only intended to illustrate the

princi f.the prese | avent.i on. | | £ ' . l.nprovenent s
may beqh@gi) 15h%¢ f(ﬁ’éf?)eragieéhtwoi ﬂé%%?qimgﬁ%tﬁggﬁwgée%g;&@ iﬁl%qg P %%QI'LO ie spirit
and scqpeanaipplidatiopoethe oéllularphorie that wik he reapdnsibfe fotrecaividg fndcfatwaodisg and

I mprovepents fall wthin the protection . scope of the. t dinvention to
be prot'B¢#aY .a“$FPé tl}frpé’ft%@’f F’S:rllta@(lf’otf)@’%afl °f ﬂeé“cﬁr'se%@ﬁt’ﬁel ur{'\'/t%aﬁlgsn%wﬂgﬂ\defi ned by

t he appeperdiosléirFer th&tofulNBpMhato disl cut i thiesbries.: 1. A portable
handhel d cell or tissue excitation term nal configured for dynamc

5optim lon of a therapeuti,c treatnent.effect, the excitati Lermna
conpri 4}77%'9?(31%@}1@}0&@ 5@ S H1°RgT ??XC?%t?mlnal unlpgaﬁaﬁgﬁ&bop%wé?eat us

de]'E ect ivairel&he vorimunicaidnee thadit tan difeetlydebd amndlorurs@ivetdatached @ateforursan body st at us
i nformat i on; one re el ectromagnetic (EM wave generators,
wher ei vithoytthe yie af s S@Rﬂr%%ﬁeéﬁ‘ia@&gﬂ’g?‘éerors i s connect fadlvzo t he %PU, and the
CPU controls, according to a signal detected by the human body st atus
detection device, the EM wave generator to send EM waves corresponding to a
detected status or subject; and a power device, used to supply power
to operate the devices within the excitation termnal. 15 2. The cel

exci t atExperitental Resulgccording to claim 1, wherein an EMfield (EMF) is a

10  [00230] The waveforms and signals were at least in part identified on the basis of

experimental data on actual patients and are provided without benefit of theory.

[00231] FIG. 9A and FIG. 9B provides before and after treatment comparison diagrams or
photomicrographs (highly magnified blood cells) of effects on blood before and after a
therapeutic scheme for six different patients according to the present invention. In FIG. 9, a

15  comparison diagram of blood before the therapy and after the therapy using the described
therapeutic device and system according to the present invention which was applied for eight
minutes (8 minutes) is shown through three cases. It can be seen from the blood diagrams
on the left before the therapy that many red blood cells congregate and stick together, and on
the right side after eight minutes of the therapy the red blood cells disperse relatively and

20 seldom congregate.

[00232] A condition where the red blood cells congregate and stick together are stuck
together in a string form is called Rouleaux. It is a condition that signifies various issues

with the health condition of the patient.

[00233] More generally, rouleau or rouleaux are generally linear stacks or clumps of red
25  blood cells which are thought to form because of the disc-like shape of the red blood cells in
vertebrate bodies such as in human patient bodies. The flat surface(s) of the discs give the
“red blood cells a large surface area to make contact and as a result of the contact to stick to
each other or clump forming a rouleau. The rouleau are thought to form when the blood

plasma protein concentration is high, and when the rouleau are present the cell or erythrocyte
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pul sed EMF (PEMF). 3. The cell excitation term nal according to claiml,
wherein the cell or tissue 20 excitation termnal further conprises a power
noni t or i Nyodeld/@ezo2zgener ati ng and sendi ng out a signal toTamsbkéiiasisenti on to
suppl ement power, when the avail able power in the excitation termnal is
not enough for conti nued operation 4. The cell excitation term nal
according to claim.1l, wherei ener at or a waveform
mul €1 plsEEE R b PEREEd el Fa SEN iR SRRSO Ev 6o
waves fma@/raeaxﬂ iRdi@itdrapiigeast Livtae bady. oforaitivin abick cdive mu@aa;k ﬁmoatloEM wavef orm

si gha I ons or, .char a@terl ﬁtICS stored in.a Mot el seyver,

i nformslf"ﬁ ‘3 NS, FRYtPIE AYFlomanig %mmf’)'ipryo%“ﬂé?m}fx?‘éertﬁgfe sourceaq‘ or processing

and outcpkdetd, fgl HHVIRY Bboclaeguiitiee Hivielvpmest, of Wiab eastulahecchiah liradibteetipl ural i ty
of waves may be the sanme wav rent el] excitation

=
t er Ri néPt"%i’E%tBY asprgateddighetgsi l‘tu%g‘k‘éﬂs % Henay ﬁﬁﬂprﬁﬁﬁgg‘?b%gée%ﬂ‘ﬁiogct i on

devi ce & QliRira8&Sofdhd RARARARI r(ﬁl%aﬁq?stzpsﬁgmﬁ&nt ﬁﬂh‘leat&ethiit thxSktemt devitef er m nal
accordi ng to claim1, wherein the human body_status 10det ectjon_device

conpr i gesihed, pdgBerapsutie Featmeridpschade positive l’i"t‘?éﬁ‘éﬁlef eehorithefermeation 8 ni nal
accor difgedihnd bfhiMinker YRS SiBkisd hﬁlam" @Glsgﬁgh’orﬁﬁtﬁus detection device

corrprl ses a notion sensor. 158.The cell excitation term nal accordi ng to
claiml1l, wherein the EM wave generator conprises: drive cifcuit,

recei vilRp34l WEGed &b ArdTIgh APB preshics CRRpPRTSOR HiagREs&f g‘@é@i%‘@é‘?@r %%hd oper abl e

f oryodr iYddide PdlatiHEMD VR dGEIEEHE BlodPprofiidsabseedader £hPRPEIDIcHeMe vaVes. 9.
The cell excitation term nal according to any one of clains Ito 8, wherein:

t he celappligeonci spesifiovicatesingitnan acepppiureshadnt of W@P%?fthﬁl?ﬂﬂ“é gn¢ ey converter,

' ﬁgewﬂg%&%dfogkgﬁd (sgﬁég{gfe'g tféfr@r(gd)bﬁn&?ya@d%e%hma thédgy Amuaba 0g signal to
hours). It may be appreciated that the acupuncture point for a particular part of the body
(such as an acupuncture point for the palm of the hand or the sole of the foot) may be located

15  at a different region of the body than the body part itself.  The brachial artery is the major

blood vessel of the upper arm. As a point of reference, the pulse of the brachial artery is
palpable on the anterior portion of the arm near the elbow, medial to the tendon of the biceps,
and with the use of a stethoscope and sphygmomanometer or blood pressure cuff is often

used as the location to measure the blood pressure.

20  [00235] It is known that the value of the artery flow mediated dilation or FMD indicates
performance of an endothelium. It is know that the endocardial endothelium modulates the
performance of the subjacent myocardium and plays an important role in regulating cardiac
function. Furthermore, vascular endothelium has been shown to modify the contractile
characteristics of vascular smooth muscle, and endocardial endothelium has been shown to

25  modify the contractile characteristics of adjacent myocardium.

[00236] In FIG. 10A, for a patient, after 8 minutes the FMD increases from 5.9% to 9.3%,

and blood parameters such as also improve obviously.

[00237] In FIG. 10B, for another patient, after 2 hours the FMD increases from 13.8% to
14.3%, and blood parameters also improve obviously. The term exsanguinations refers to the

30  point or location in the body where the FMD test is applied and refers to the location where
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10. A therapeutic system configured for using custom zed el ectronmagnetic
(EM waves varying dynamcally with tinme for excitation, the therapeutic
syst em conproeymagio225a central processing unit (CPU); PCT/US201a/0888T oOr
bi ol ogical tissue excitation termnal, wherein the cell excitation term nal
conpri ses: a det ection device for detecting a status information of an
ani mal Lons communi cati on
bet Weeﬁl?? l?'loéjy ('f’&Wt Pr ‘ée)?%dﬁaé? f%ﬁeztegf)meﬁmftegg{l?d atfr%ﬁ)'%n e ewdgg%ge;(? & nal from and
out si dexcbl Hlédingel | excitation term nal; one or nore EM wave
generators, wherein each of the EM wave generators is connected to the CPU,
and th cont r.o cC y man body
st at usﬁgg%itl?(%nb es\ei?nctgom% aqy & acﬁo@l{}grgoah(p%teﬂﬁgééﬁle (g)&gtéﬂlg EM waves
cor r espleighentic tchera¢ adcodingitd tl&d)r&semthm&nd@taﬂltaﬂyiadmealbuw @brvfoms mati on or
subj_ect. and used vices wWithin
t he Sexé“etr%t‘feflg%betng&rﬁmﬁé‘icgnlaﬂ&ﬁm particy a@ﬁr‘?&%&&%% eet%)n tHhe g%/ypr?put er is
connectipgktrated bibde@ied @xCippkdd to thetpanirbNit handrod twgthe golevbf thel foor, onior el ess
networl% and the conputer receives and processes the human body status
detecti BH‘ information sent by the cell excitation termnal, and sends an
instruction or 15 command, so that the CPU of the cell excitation term nal
controls the EM wave generator to send the EM waves corresponding to the
det ect t HisucldiptiaPadliacs BYShemAEERLdhag to claim
din | f d
10, vmggoezl'égﬁtlﬁygée é&ﬁ% ulPtl%litro com:?r(ih es grld data storag (% a dat abase
deflioned@nd Hisstedtes, the besicauineiples,andie featypressad adeangages ef exemples Qﬁlhq presedet ect ed
human body..st a r.oation,
(iii) VS té%ns [ hlicl),uéc% nra%rts{o%g ’b¥ géﬂsgns%§§l§&%an1§g't {hQF[h%%ﬁé&ﬁth\Jethlog\ I’]lgﬁl o Iist
or ot hewt laital lgftthuaiioue embcﬁdupaits mampbkmed;éesomptmmdf the aimvand wavef or s,

wherein th relatlo l.l st or %} curellsts

t her ap§ﬂ'ﬁ’f’§‘m§ﬁl)lp @g‘? tio '{/}g?/%’pﬁlgﬁ%oﬁgfe 05% gﬂ %ttﬂélfusfg%{ °c means

cor r espeinéiplegof the ﬁlleiefnerneélﬁlohuﬂ@d’lhoboﬂlyd1ﬁbaﬁi0ﬂ§aﬂdﬁﬁ1tpfdmﬁ1bmmmaﬂBe mi& The

ther apeu i C sg/st em accor di ng to cl.ai nL g I.he cor{l'[gut er. further
to the presént invention without departing from the spirit an scope of the present invention,
and all of the modifications and improvements fall within the protection scope of the present
invention to be protected. The protection scope of the present invention is defined by the

appended claims.
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conprises: an optim zation nodule, configured and operable for updating the
mappi ng relationship |ist of patient sickness or condition and waveforns
fromti mewbaetdmag302so as to update the relationship |i CTWiSRé11065482Nt
optimal therapeutic EM waves. 13.The therapeutic systemaccording to claim
10, wherein an EMfield (EMF) is a pul sed EMF (PEMF) field. 5 14. The

t herapeutic system according to claim10, wherein the human body status
detection device conprises a heartbeat sensor. 15. The therapeutic system
according to claim 10, wherein the EM wave generator 10conprises: a drive
circuit, receiving a waveform si ggglajhfeom a wavef orm shaper generator and
driving an EMoscillating circuit to generate corresponding EM waves. 16.
The therapeutic systemaccording to any of clains 10 - 16, wherein the
cent r alWhdds ¢laimedis t wor ks according to the foll owing steps: 15in Step 1,
work is started; in Step 2, the heartbeat sensor (58) are instructed

to detect humam hedblshaidied aNdr $ieid leiaioh etmiMaMRon el B aynisnic
information to the datahase (11) of the conputer through a comunication

modgl e;Optimization o ath?rﬁpesf'%ﬁe%me@(?ﬁfﬁ‘értfﬂgB’FF“P%"“F}%'P’T‘W RRAPOHE he patient and
stored or tinely neasured other 20associ ated therapeutic information, so as
t o det er m na centkp@6&sing unit (CRU); Step 4, a therapeutic waveform or wavef or m
conbi nati on and a therapeutic neans are searched for in the napping

relationship  list .of patie i ckness and wavef e dat abase 11 by
conpari son; % humén body S?L“ﬁ %‘it%% eyl ronesis g‘ioetgev@)é* 8?471u§eidgtr‘?a el?ch to be

generatmdaanao&}esvaﬁsohﬁshﬁatgmal is 25output as an input to the driver (561),
so that the waveform generator (581) generates a correspondi ng EM wave to

performthe thera ti accordin iod or cycle,
and when tw8 WAV 5 e)ér %Cgo'ﬂﬁ%{fégc 515@3 twgv%éenﬁreaﬁ(g? a@’@&em teﬁ%h S\g@&%ﬁ meNUl ti pi exer
(54Y i sgemabnsumcaﬂecttm muhq:JGPUy\mdeth@CBU&iogmlk siccomding ko @signal @etpeted byvel y 1 nput
228&;} € él%% %(l%%t?§ 1%@?1&? /ge(%é:tlon cYewce tﬁxGZ)EM %v%vé hg%;[lergtor to ser?J %r aei\lgse rators

corresponding to a detected status or subject; and

a power device, used to supply power to operate the devices within the excitation

terminal.
15

2. The cell excitation terminal according to claim 1, wherein an EM field (EMF) is a
pulsed EMF (PEMF).

3, The cell excitation terminal according to claim 1, wherein the cell or tissue
20  excitation terminal further comprises a power monitoring device, generating and sending out
a signal to call attention to supplement power, when the available power in the excitation

terminal is not enough for continued operation.

4, The cell excitation terminal according to claim 1, wherein the EM wave generator

25  comprises a waveform multiplexer, the multiplexer operable for selecting corresponding EM
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5correspondi ng EM wave or EM wave conbination to performthe therapy on the
patient according to a set tinme period or cycle; in Step 6, a

t her apeutwo 2efZd@8302i s nmeasured and assessed, data is i npatr/useoiloss4s7

optim zation nodule (12) to optim ze the mapping relationship |ist of

pati ent sickness and waveforns; and 10in Step 7, a preferred therapeutic
schene . I t of the
eI e R S A PRSP b AP LIRARSUL Bt of
of pat |oemhara¢te:1istiesstoradmh avavmplucmrseri/esr, mﬁhmail(me({bphance sniaTt-phBhe ar etiet e
225:]?,? & elrrréié @r%% Iacrég%sgilng he foq?;fu%m aeverial requlr\é\é]e]'*fl\?'\T'}]avte%h ewﬁ:e?el%rtﬁl CO:“ rol
pr epar edaibiegtiuraiiyprl waes mayibe kieesame waVd hefnﬁ”q::rerut\wa@eszvavef orms", "a

t herapeutic nmeans” of a therapeutic schene of a patient vvithi n a period of
timg, and therapeutic effects are classified into grades, for exanple
"excCellent", "obviously effective", "so-so0", and "ineffective", according
to recorded human body status information and 20according to a set

st andarid; neahwhéelieexcitasion iermanad acsbrdieg foolaimph tvhereins the fhumag dedyastetuper i od are
also i g: for each certain period of tine

dat a ofdé{e ﬁ%n‘d{}ﬁcgg ljnf)r%% %ﬁeanbeartréaé%déﬂness is grouped in the list, data

par anmet ers correspondlng to excell ent and obviously effective in each group
are sel ected; 25conparison: the data paraneters corresponding to excell ent
and obviously effective and selected during the sorting are conpared with a
therapgutic effgl dxbitdipf t&hﬁ'id’a?%co*du?gt to c‘?d?ﬂ 1, whereir i &ufian bB& §thg¢ apeutic
wavef orms and therapeutic nmeans of the sick néss corresponding to the

confar dlgteetiandepise sereprisesa b‘é%@re@m?cﬁe%@r used to replace the original WO
2012/ 048302PCT/ US2011/ 055487 t herapeuti c waveforns and therapeutic neans.
18. The renote therapeutic systemaccording to claim1l or 13, wherein the
wavef or m

7. The cell excitation terminal according to claim 1, wherein the human body status

detection device comprises a motion sensor.

15 8. The cell excitation terminal according to claim 1, wherein the EM wave generator
comprises: a drive circuit, receiving a waveform signal from a waveform shaper generator

and operable for driving an inductive circuit to generate corresponding EM waves.

9. The cell excitation terminal according to any one of claims 1 to 8, wherein: the cell
20  excitation terminal comprises a digital-analog (D/A) converter, receiving a digital signal from

the CPU and outputting an analog signal to the waveform shaper generator.

10. A therapeutic system configured for using customized electromagnetic (EM) waves

varying dynamically with time for excitation, the therapeutic system comprising:

25 a central processing unit (CPU);
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generator generates a therapeutically effective waveform t 0. t <0 O

5t <ti O, t >ti where a) 300 pee 5. z ...5 0.02 sec 10 b) 5 nsec < ti
0.1 nsec woaoik/i4830a ti me constant of generation of the wavafSesrmogaser at or,
t is any tinme point, (t, - t) is a duration or on-tine of a pulse,

-l1. is a mximnumdirect current (DC) followng in the circuit. 19.

devi ce
radi ati

for da

and 15
A

<

on t 8 g Ver I @?%1?% tﬁér a%)%gt Lo(n:taten%t\r)elf { %grte{nv ﬁae% {a? ?enmt ion'agnet I

{9or OV YA spat’i

an ani remphedy, the devi ce conprising: 20a hou3|ng havi ng at | east
surface defining a maxi numsize of a treatnment area when applied at or

proximat e an A9l By BRAY SHALARS [ SohOMirRafl (o)l ek ™

generator for” generati

curren

t hat have current anplltudes that vary as a function of tinme (t);

5

10

20

25

a communications device for communication between the cell excitation terminal

and another device external from and outside of the cell excitation terminal;

one or more EM wave generators, wherein each of the EM wave generators is
connected to the CPU, and the CPU controls, according to a signal detected by the human
body status detection device, the or each EM wave generator to send EM waves

corresponding to or identified with a detected status information or subject; and

a power device, used to supply power to the devices within the excitation terminal;

and

a computer, wherein the computer is connected to the cell excitation terminal through
a wired or wireless network, and the computer receives and processes the human body status
detection information sent by the cell excitation terminal, and sends an instruction or
command, so that the CPU of the cell excitation terminal controls the EM wave generator to

send the EM waves corresponding to the detected status or subject.

1. The therapeutic system according to claim 10, wherein the computer further
comprises a data storage and a database defined therein, the database being used to store: (i)
the detected human body status information, (ii) associated therapeutic information, (iii)
various therapeutic waveforms, and (iv) a mapping relationship list or other data structure of
patient sickness or condition and waveforms, wherein the mapping relationship list or other
data structure lists therapeutic EM waves or EM wave combinations and therapeutic means

corresponding to different human body status information.

12. The therapeutic system according to claim 10, wherein the computer further
comprises: an optimization module, configured and operable for updating the mapping

relationship list of patient sickness or condition and waveforms from time-to-time, so as to
62
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a current waveform selection unit that selects a particular one current
waveform 01(t), 12(t), ... , I(t)) of the plurality of available current
wavef or mwogneasdodl(t) for generating an el ectronagnet i @CEA®010/05B8TPONEN
thereof for em ssion; 5an el ectromagneti c wave generator and emtter unit
including an inductor circuit element, the inductor circuit el enent

confi gur 0 receive .the selected patticul.a rent signal waveform I N(t)
at an i"’r‘i’ﬁ%’f hﬁﬁ@“i'%“?'@é’ffo 'Ehecut”ﬁrétroé’ﬂ gagéﬁrg?eé't"‘éﬁg{:%veegst one magnetic field
(MF) conponent of an electromagnetic field (EMF) that is emtted fromthe
housi ng surface; the magnetic field having a fundamental frequency of
substantially 30 Hz 5 Hz; 10the el ectromagnetic wave emtter emtting from
an em ssi on r [ hhindi | tyeen

ubst an al 1y e o B i e A B LB T o

| i m t edubnd EMYePEMbOSalde of the ani mal body to the therapeutically

ef fecti ve dosage; a biological characteristic status detector or
sensor operable to nonitor and detect a 15biol ogical status infornation
fromthe ani mal body; a processor, the processor configured for

communi cation with the current signal waveform generator, the current
wavef orlth sel eBhe berapeitic systpd asrgdingdreda®dt |G Wieldn dsn Bymtro PodyndetBti t t er

uni t, pflchdeedicbtQhRtERhearBa 8Gk& 1 stic status detector or sensor; and
wherein the processor unit controls, according to a signal detected by the

bi ol ogi cal 20 characteristic status detector or sensor, at |east one: (a)
the current signal waveform generator, (b) the current waveform sel ection
unit, and (c) the electromagnetic wave generator and emtter unit, so that

an opt i{sum orTHedErapgiitic Bysterh NREGPIAY ttd alih YIogheein the EMsage gherator
el ectromagneti c radi ation Ls_enitteg i nto {pe ani mal. body that corresponds
to § depERnEs HIUYOHIWH restixinge WGP siEat framp wayeforgishapggs generator

2012/ 0483 8aRkd AHSRQALANNRRAS i sEh&radeYir&poidaig KMIWaves. i ng a therapeutical ly

effective dosage of el ectromagnetic radiation according to claim19,
wherein the el ectromagneti c wave generator and emtter unit generates and
emts a therapeutically effective waveform according to the rel ati onshi p:
0t<0 I'maxx(1-(lie")), 05,t5t1

16. The therapeutic system according to any of claims 10 - 16, wherein the central

control unit works according to the following steps:
15 in Step 1, work is started;

in Step 2, the heartbeat sensor (58) are instructed to detect human body status, and
send detected human body status information to the database (11) of the computer through a

communication module;

in Step 3, comparison is performed on the patient and stored or timely measured other

20  associated therapeutic information, so as to determine sickness;

in Step 4, a therapeutic waveform or waveform combination and a therapeutic means
are searched for in the mapping relationship list of patient sickness and waveforms in the

database 11 by comparison;

in Step 5, when a single waveform signal is to be generated: a waveform signal is

25 output as an input to the driver (561), so that the waveform generator (581) generates a
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0, t>t, where a) 300 psec < S0.02 sec b) 5 nmsec <ti < 0.1 nsec 10 and is
a time constant of generation of the waveformgenerator, t is any tine

poi nt, (two-2012048®2a durati on or on-tine of a pul se, an®CTaSaITAII4ETUM
direct current (DC) following in the circuit 15 21. A therapeutic system
according to claim10 through 18, wherein the conputer is selected fromthe

set of conmputer conprising.a c uter server, a handheld uter, or

per sona?lo_"ﬁsé‘f)'éde'&gsg Qstto P%@(}“ ‘89 rge 0 i pagent ageqrdigg (g%%s‘% g'(rﬂg P51 %% nput er
corrpu: &r lcpcge,fa_ﬂ@Wémo \?av@ﬁfr?_csrgam; gmp ulé génera?edﬁ theuehvbar chubtiplpet @€6) a
conputing device or inforpation I ance having conputer c ut at i onal
pr ocesd? HYTHBF] (4 Wt&%d”gﬁmgség:“a@?&" Sk éPSP?Q“&%W/i“g@t F‘gﬂ‘ee‘ﬁivﬂ F%)

el ect r gR@Pedriver RYSBESoandt dRd | WRkidE Beretdtctantsef) @h@ctsBDMRERRdLE Ca pul ses to
a defined and Iinitéd region of the human bod the 67 RECT| FI ED SHEET

(RUBE geyrespowliog EM 9ars op BT Mavp gapingiong'y l@rfétﬁl thsnigHeY (08 BuPEEEt havi ng
wayv ef orag&ﬁ.{;;ﬂggosa &pgmgvg&g;‘dq;r@&aar acteristics that are dynamcally

configurabl e and sel ectabl e during the treatnent.
in Step 6, a therapeutic effect is measured and assessed, data is input to the
optimization module (12) to optimize the mapping relationship list of patient sickness and

waveforms; and

10 in Step 7, a preferred therapeutic scheme is selected by filtering according to the
therapeutic effect of the patient within a certain period of time, and the mapping relationship

list of patient sickness and waveforms is optimized.

17. The remote therapeutic system according to claim 1 or 10, wherein the central control

15  unit works according to the following steps:

listing: a list is prepared which comprises "sickness", "therapeutic waveforms", "a
therapeutic means" of a therapeutic scheme of a patient within a period of time, and
therapeutic effects are classified into grades, for example "excellent”, "obviously effective”,
"so-so", and "ineffective", according to recorded human body status information and

20  according to a set standard; meanwhile, parameters of various patients of a certain period are

also listed in the list;

sorting: for each certain period of time data of all patients of the same sickness is
grouped in the list, data parameters corresponding to excellent and obviously effective in

each group are selected;

25 comparison: the data parameters corresponding to excellent and obviously effective

and selected during the sorting are compared with a therapeutic effect in the current list; and

update: the therapeutic waveforms and therapeutic means of the sickness

corresponding to the compared data parameters being good are used to replace the original
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71A nartahl e device for emtting el ectromagnetic pul ses and delivering a
stream 01 5 el ectromagnetic pulses and altering the el ectromagnetic field
to a defiweaomdsiozn ted regi on of the human body at or PArAISIINORREAT body
meri di ans, the el ectronmagnetic pul ses havi ng wavef orm shapes and waveform
characteristics that are dynam cally configurable and sel ectable during the
treatnent, and wherein a heartbeat rate is sensed by the device and a

nodi fied el ectromagnetic wave is delivered at the heartbeat; the

el ectromagneti c wave being 10 emtted and delivered only proxi mate the

mer i di anthemiperticovayefooms ansl theraphutic eansd to t he entire human body. 24. A
systemconprising: a plurality of portable device for emtting

el ectromagneti c pul ses and delivering 1l5separate streans of el ectronagnetic
pul ses and altering the magnetic fields to separate defined and |imted
regi ons of the human body at different human bo neridiapn points;

bod
each of the el dberemetgherapsutinsysiem acearding WQuelai bilﬂﬁgh 1 femr m
char act eg&,&%}& e{\é}ﬁfzs@ﬁﬁm RRENFatectiveowaVefdomt abl e and sel ectabl e during the
, ee

treat men ectronmagheti ¢ 'wave being emtted and delivered from each
device only proximatle @ 2Qq@rticular neridian point different fromthe
meri dfan point at ich a different portable device is emtting, and none
of the poghabl e de 4 cehmenili+( hge'd) t et §hnt dose of el ectronagnetic
radiation to the entfire human body; each of the portable devices including
a wirel ess comuni cdti®n. itiitter f ace; a wirel ess network coupl ed or capable
of intermtted couplTng to a network server; 25 and a network server
storing W86 or m and treatnent data conmuni cati ng with the wirel ess
network. 25. A nethod of applying an el ectronagnetic wave to a tissue,
conpri si gp3oo3Rede kR®.02 sebr st period of time, applying a first pul sed
el ectromagnetic field having a first el ectromagnetic field characteristic;
and during_a seco‘g1 eriod of time, applying a second pul sed
el ect!'f onBhHEEFS hiS 'ﬁmﬁ%fvi ng a second el ectromagnetic field characteristic
different fromthe first electromagnetic field 68

and

- < is a time constant of generation of the waveform generator,
- t is any time point,
- (t; —t) is a duration or on-time of a pulse, and

15 - Imax is @ maximum direct current (DC) following in the circuit.

19. A device for delivering a therapeutically effective dosage of electromagnetic radiation
to a predetermined location over a limited spatial area region in an animal body, the device

comprising:

20 a housing having at least one surface defining a maximum size of a treatment area

when applied at or proximate an animal body surface region;

a current signal waveform generator for generating a plurality of current waveform
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WO 2012/ 048302PCT/ US2011/ 055487 characteristi c,
the second period of tine substantially corresponding to the tine of a
hear t beatWor0R&d8iBeat pul se; and dynam cal | y nodPEFIUSGOHIGES4BT r st

el ectromagnetic field characteristic and the second el ectromagnetic field

characteristic in response to feedback fromthe tissue.

ract ! _ usi ne:
et 100 s YR A TEREh BT aRANIAR & G UGRHSN of e @R od compr i ! ng:

evice'to a subscriber;

ssue or fon“"term na

5 26. A busi ness

and

charging that subscriber a nonetary fee on a subscription based on a usage
10 char act enicsirént wefefoimesedstip enibiher sslects & poitigelar epssueem vareiam fillse of the

excit at]i(&”. ! ,efN%)no%lthed&Waﬁ%' of it dufreflvavetoih s(gﬁ&lk EN(%lf)n generating an

10

15

20

25

electromagnetic wave or component thereof for emission;

an electromagnetic wave generator and emitter unit including an inductor circuit
element, the inductor circuit element configured to receive the selected particular current
signal waveform In(t) at an input and in response thereto generate at least one magnetic field

(MF) component of an electromagnetic field (EMF) that is emitted from the housing surface;
the magnetic field having a fundamental frequency of substantially 30 Hz & 5 Hz;

the electromagnetic wave emitter emitting from an emission aperture or element
having a spatial dimension of between substantially Imm x Imm and 25mm x 25mm so that
the emission area is limited and the exposure of the animal body to the therapeutically

effective dosage;

a biological characteristic status detector or sensor operable to monitor and detect a

biological status information from the animal body;

a processor, the processor configured for communication with the current signal
waveform generator, the current waveform selection unit, the electromagnetic wave generator

and emitter unit, and the a biological characteristic status detector or sensor; and

wherein the processor unit controls, according to a signal detected by the biological
characteristic status detector or sensor, at least one: (a) the current signal waveform generator,
(b) the current waveform selection unit, and (c) the electromagnetic wave generator and
emitter unit, so that an optimum or near optimum therapeutically effective dosage of
electromagnetic radiation is emitted into the animal body that corresponds to a detected

biological status and patient subject.
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20. The device for delivering a therapeutically effective dosage of electromagnetic
radiation according to claim 19, wherein the electromagnetic wave generator and emitter unit

generates and emits a therapeutically effective waveform according to the relationship:

0 . t<0
= Lux ¥ (1 =(17€") , 0<t<y
0. t>y
where
a) 300 psec <1 <0.02 sec

b) 5 msec <t; <0.1 msec
and
- 1 is a time constant of generation of the waveform generator,
- t is any time point,
- (1, —t) is a duration or on-time of a pulse, and

- I e is @ maximum direct current (DC) following in the circuit.

21. A therapeutic system according to claim 10 through 18, wherein the computer is
selected from the set of computer comprising a computer server, a handheld computer or
personal data assistant (PDA) type device, a smart-phone having computer computation
features, a personal computer, a cloud-based computer, a computing device or information

appliance having computer computational processing ability and storage.

22. A portable device for emitting electromagnetic pulses and delivering a stream of

clectromagnetic pulses to a defined and limited region of the human body, the
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electromagnetic pulses having waveform shapes and waveform characteristics that are

dynamically configurable and selectable during the treatment.

7% A partahle device for emitting electromagnetic pulses and delivenng a stream ot
electromagnetic pulses and altering the clectromagnctic ficld to a detined and limited region

of the human body at or along human body meridians, the electromagnetic pulses having
waveform shapes and waveform characteristics that are dynamically configurable and
selectable during the treatment, and wherein a heartbeat rate is sensed by the device and a
modified electromagnetic wave is delivered at the heartbeat; the clectromagnetic wave being
emitted and delivered only proximate the meridian point and not being delivered to the entire
human body.

24, A system comprising:

a plurality of portable device for emitting electromagnetic pulses and delivering
separate streams of electromagnetic pulses and altering the magnetic fields to separate
defined and limited regions of the human body at different human body meridian points;

cach of the electromagnetic pulses having waveform shapes and waveform
characteristics that are dynamically configurable and sclectable during the treatment, the
electromagnetic wave being emitted and delivered from each device only proximate a
particular meridian point different from the meridian point at which a different portable
device is emitting, and none of the portable devices emitting a treatment dose of
electromagnetic radiation to the entire human body;

each of the portable devices including a wireless communication interface;

a wireless network coupled or capable of intermitted coupling to  a network server;
and

a network server storing waveform and treatment data communicating with the

wireless network.

25. A method of applying an electromagnetic wave to a tissue, comprising:

during a first period of time, applying a first pulsed clectromagnetic field having a
first electromagnetic field characteristic; and

during a second period of time, applying a second pulsed electromagnetic field having
a second electromagnetic field characteristic different from the first clectromagnetic field
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characteristic, the second period of time substantially corresponding to the time of a
heartbeat or heartbeat pulse; and

dynamically modifying the first electromagnetic ficld characteristic and the second
clectromagnetic field characteristic in response to feedback from the tissue.

26. A business method for generating monetary payment revenue, the method

comprising:
providing a tissue or cell excitation terminal device to a subscriber; and

charging that subscriber a monetary fee on a subscription based on a usage
characteristic of the device and of services associated with use of the excitation terminal

device.
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