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meggsderrimulatipgte medhanaseceptorsoé the foferkin. i on i s to provi de

[00315 Y S B8 drQbpeSi tHdpfestifl invEitidh 18 gio %a%bmt e

whi ch i ncludes a wearabl e platform havi ng at
corwragls@mgmg megns\fpy IBLEr propliuleof thedirs signal, including
thrésARH bhd MEapRACRvALapt ed to apply a stimulation to a

skin surface area of a test subject, at |east
[0042)  Another aspect of the present invention is fo provide a system for optimizing

neurological stimulation which includes a wearable platform having at least one bias signal
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one bias signal generator adapted to provide a driving

signal to drive the at | east one bias signa

i nputting nmeans, a controller means for controllin

W0a004ms05Bast one bias signal generator andCEa2ta}eoesss

| east one bias signal inputting means, a renote
mpﬁﬁﬁ%%%é adapiR H SplyfaMimuRhidas biskg sirfiRe GeNbf kst Oifbjdch et least

control |l er” neans gurlng an opt|n1z tlongﬁpocedure

eduTFign? Esneraior aiantsido pevide lgagf onc'bias

sigr?aPﬁSBﬁtﬁﬁg’ mefe af DerdtRrhEal koe E‘ontt%ﬂﬂlﬁ B ARG GRS HgnAEaNs
for neasuring the responses of the test subject as

gengretoniidcthe #heaptoong jas s grebinputtipamens arpiEote SHERY cRRpPUet oy
effé‘ceﬁg%ﬁé Sintrblsot*%ﬂ-ﬁﬁhﬁﬁlé Redn® HRHR a6 JpBimightion u@@at rol l er

toeffect wvarying bias signals |nputte |n t he at

conpraurdqationyaedss hetwandhemempte syiempl rympptsrand g foptolle &b ses
medshifdeft niddhd ﬁPﬁleésGmEggHét% né@sbf‘th&tb@ts%ﬁétﬁ@iiﬁﬁnﬂi@nls adjusted,
execut i ng rescribed task are observed

whweaﬂmr@aote mgiﬂelu campyer it agpied toamptinicpte “%thgtféﬁ%%l*’{ g effect

£ 6584 ARIsliARHOPintd e atMda@ons bEfAknal RPEAABREMS, vhile kafinges
of the subject based on the observed responses ofg%?§

ﬁov@@ﬁ}ﬂaeqtm cRRepterifh the platforg pd exeeyting A ras TP oLEY
meRhRd, Weghdthe PAREASRInRufer fo @defp%‘&tto ba&gsheake dpﬁﬁﬁmmf

t he subLect and the rempte, external co

g G as SUBIect DaRel i 1 QOSSR BB T Ipe SPeshovhietsia

thefAnrézﬁHiét bhend @&h?ﬁérfs&l?ﬁs Sakpnb p’a&n&tt e@d‘tta*tesﬁn%d c?deSP{nﬁ@ﬂﬁ']thd
0 aspect o e present inveption .is to provide

sofgt e RPUIRE P P RS LIPS pAgRTieE,

usﬁﬁ@ﬁ&hhﬁmsyﬂj&xﬁmﬁ&ﬁhmsﬁghhﬂ@ﬁaihe steps of providing

| at f '
M R S T
nedrbieglm etimulattanriea sreatsldesysteh védtichriudlades the steps chpmd@na der

trall ' .
ot e PSSy 0 e
amxmm¢ﬂnnmﬂmmmuwmmxﬁoﬁﬂh@hﬁ@namum@mmﬁmq%WﬂW%ﬁ$h§
gM%d%%g@%hg{]¥ %gce%'f)m Soditr8ifer SERARN a1& el dF9orm of

ne or ces

timiation to stimil ate

stigrelatiranendaciiysting the bigesd gengratos anfktupphying a ias pignal facdhs gne or more
smﬂ&gqfﬁﬁﬁhﬁﬁ?hﬂghﬁﬁﬁﬁﬁ&mmMRﬁﬁﬁ&Qb&gfmﬁi&ﬂﬂﬂﬁmﬁﬂkﬁﬁﬁmﬂﬁaﬂ

l eve ormof stinulation conprises . neasuri.n

of uyigiliyideal avhesein fhe slsp of glertinga|lovst Orsfe%%RSPeH afion Gopgri

nuk&mﬁgE&%ﬂﬁh&ﬁﬁéﬁ#ﬁ%&bﬂ&mﬂﬁ@mm@ﬁhﬁﬁBh@ﬁm@inﬁﬁﬁﬁﬂﬁmnﬂkamd
the controller to control the bi.as signal or to

adjysting @ Brogramytying the,eomirpller fosspatrol tha bigs;signal ggn ‘éf Avint-08
therdpe@fth@lelrelafiVéio 1 ifeadGeh b lew:] and deedrding th d thermeatic need

of ?HPan |nd|v38éfl and mberg 5?3@@#%%‘ urln%ﬁa&g&wﬁ o

pre@iréwhivh séguﬁ vt diiﬁimaDdSr pheithdTeignad |agmhkeanﬂmmm$hanges
nﬁﬂ% gpg@g gs the final threshold based
é%ﬁ% 8@?&& ngbﬁﬁg FHIHFS O her aspects of
{064413 pr eSGthér ak;w@ of 1he Prevent invdndompilEeapparent irt thedescription of
3es§r tio eac enbodi nent di scussed hereafter. 7
2004/ 006864 BRI EF DESCRI PTI ON OF
THE DRAW NGS [0045] The invention will be better
under st ood and aspects of the inventions other than

those set forth above will becone apparent when
consideration is given to the foll ow ng

7



detail ed description thereof. [0046] FIG 1Is, is an
expl oded view of a shoe insole insert according to a
first enbodi nent of a wearabl e neurol ogi cal
w0i200410805280n devi ce of the present inventi orPCTYSH§#G06864
FIG Ibis a side viewof the insole insert of FIG 1
ainserted into a shoe. [0048] FIG Ic is a

perspective view of the insole insert according to the
first enboMEDESCRIHEI(WéE?eTﬂEmGﬁ [ 0049]

moEéa} : acco‘*r‘ R »ﬁﬁ%& %Lt%é%&fé&&%ﬁ%ﬂ&ﬁ%&eo\f’ﬂgm@n@dﬁ B&%@ﬁé@

I N a wear a
thosaesar fottl qj:oczatvﬂlshmﬁ apparont vhew cansidarktiontie giyemtodhs following

n n 0] FIG 2b is a side view of the
deﬁ%}ﬂéggcg@?ogﬂ[eg%?of FIG 2a inserted into a shoe.
[00{!6]05 1FIGF1Gs af explqslecavxpw 10§ pshob insele iriserhacsprdingtitp Firkt

odi 0
e e T o Tk
[0047<]panEIé3d lhusewdomewrué t‘tasntdola lnsaﬂbf Ellﬁb\lmmswe{ilr@ a ghee-

[00[1@0531: d18s i@xg;%c & G %ﬁ&ﬂo}{gﬂ%{ﬁa‘%&%@ dJ ROksand

kIe arnes ording to a nent of a
embyelimentd bitherpraseot ipgintied. st i nul ation device of the

[ooﬂﬂeseﬁfa g@%i@hﬁ?ﬁr pchp%%gA’]Az\EI dlggogzz E’o‘%dnﬂg £ s8fond

e harn Fa IS a

empslimre of 4 wesraplemwologisalgtimmation davice o vm&eﬂh@é‘@m@nng to
[0()@0]f i f Fﬁ} 26 ggfe Wof?& tdﬁsg%ﬁfe%m SrH8WhQeEE R0 a shoe.

ati1on device o resent _invention. [0056]
IGOISIIG BISS. Baiss pgepachyn Yievanf podipent pEayearsbigasurological

snfeuﬁaﬁdn%ew@‘ofﬁﬁkepr&a{tmeﬁudn. | ke device in FIG 5a. [0057]
is a ersgectlve vi ew of _a heel _insert

looaelc or EM«. 8b is@n gxpapded yicafdhs ankiscul shoyn 1 E1G. 381 o
[0088Ur OFRDUERa {atsia&umhwafmw 48 aflfle hddfesPicesdivg to a fourth

bRk e el plpen Bresionieiar e B bintRere ¢

[0058] a BICﬂ%i;!a%We@feueofimﬂmktshgomme ?ccordl ng to a

{
100388 o FEEL PR 1 orEOPeelv oY FEF BPBERARe FRUEAEBe POdEH)
embddiinent of Sweardbbd ﬁemﬁqgeamnemtanmedmcewf the peesat ingerttion.
T Yo 50 9 AR B i i

inFIgpSai ew depi cting a shoe i nsert with the

OS5 S | 8, 0 o

wesnldgdm@og:cabsmmosldmcq of therpresgrft igvetion8a wi t h t he

o R38Rl T e Eﬁ%%%%ﬁ?%gg%ﬁ‘%%g‘é'es]@a

[0059)G.  BIG. 645 asidsi view vﬁ scspclolikedevieppreandingte 2 sikthembp

wegémanm stithfidifoh QBRGNS tHeHriEdt idetion! ncor por at ed
rectl to the shoe insert material. [0064] FIG 8d

[0068] o EQI ing kaomiperpecp o AEMteveth eplodispent of eearableyf
netbiGhicl &iddthtfon device of the present invention.

[0061]  FIG. 8a is a top view depicting a shoe insert with the incorporation of vibrational
actuators and thermal elements.

[0062]  FIG. 8b is a side view of an embodiment of the shoe insert of FIG. 8a with the
incorporation of vibrational actuators and thermal elements.




vi brational actuators nounted on an outer surface of
the shoe insert. [0065] FIG 8e is a side view of

anot her enbodi ment of the shoe insert of FIG 8a with
WDheeo$0828 act uat ors nounted on an outer surHCIEES2H/0G6BE
shoe insert. [0066] FIG 9a is a top view of a

(003" UCEIY. 8¢ s Bdlde GRIDE RESbCalE L bAR l?eﬁ&%éaﬁ and

i'bration propagation means I n a shoe |nser [0067]
eleqtqoeag@sc pajusor dhageonsted diredtly dnto dheisbeti inwrimatsfiat he

[00@4]r u Clt‘IW &d fs s n_@le Slew%fl‘an er%n Qﬁ%;nt Eil fﬁ% h%g mlsgi‘t @fﬁgdgagm%hew

anot her e structure
vi PQ%Q?C“WOG mohtedpnan gitgrsutfrcepf the Shqmmmtr enbodi ment of

[o0kg)e S’lt‘IGLI gl Eﬁggls Qmﬁlo?ano%?r %rﬂllogg'gr ] C{: $ihod fhsiég? @Iéggaewiﬂl

view of an e ure in
‘vibfaigrraptuatopsapoungedion a puted sifeceiofithie shvediiseener al - bendi ng

ORS00 PGP Al ey VSRRl

vibrtioprenpasitiongeany ing skdedesertode syst em according to one
(008710 OKTERGY is Qbiak UewR B Eiloclod P eh okl Bl b G 12 1 S

eplc Ion o or contro I Ng an jUStIng
lo"fﬁl e SHICn94 ineFign viewaf anvtheremsbodiment 6fithestiucinredh F& Wace

[0065€ ATEO5Lik AGidb %e%?m%‘&i%?%ﬁ%ﬂﬁm@&fth@&u%nﬁ BiG. 0a,

i nvention.. [0074] IS a depiction of a sanp“e

(00%H; i FIG- g ﬁﬁllde WE@fWOdM@fMHﬁP@m Flﬁb Pge wth
mompl thﬁorm BRMIuEhtitn BF dh@A1 bkl pladdl AdprGirt Bl From a

. Whi have, a d| stl nct relati onshl p between err
“W\?F@E&F eghiden ﬁ&’"&ol tage and out put frequency.
[0012007 5HGF 1Ge aaé;ﬁaﬁﬁ Rf £4n8veable ¥EdigA1ERbad otk dc@Rfing to one-
5 E”‘t antJ wear abl e neurol ogi cal stinulation deV| ce
emis °ﬂ°ﬁ‘? “’P‘fW Wt ion. [0076] FIG 14b depicts a
[0023) St eRIGf 1Xis b deWicn o $mepéd ik Zdn&ﬁlha% h&?fﬁddﬁﬁﬂu% the %tlmulatwn
e presen

lation. d . |
pact s Atclin pEteSt R mecomie ' i erdkpors & feromtirvegion
[00741 ed étI@_r 18 in e degictiol rt.:f 4 ﬁﬁzﬁ%]dnﬁ!n@;mgﬁﬂ ukel t&pﬂd@i&;ﬁd&ﬂéﬁhcﬂ noise

- i agr ectrica s of. an
mﬂﬁéﬂ@%&rﬁ&%ﬂn@?} ﬁlﬁaggpoﬁes etpaierR WP} ft reptenship
betwesn thelyfinsitdidwl é@nmoﬁﬁgeanﬁmmcﬁ-eﬁmm et erm ni ng sensory
I . ' Fl :

{ﬂ(lﬁ[i'gsiiﬁgl glgar 99 s;}sﬂagn' %{{ﬂ%ﬂ# 8)91{11%1: an\?‘er?xéajbgennegr&olgncg]'
stimyjatipn deyice ofithe pmsenamvmm Vi dual 9 DETAI LED DESCRI PTI ON

Thigg! m;l;ggg“ﬂggug w
m?ﬁ Fﬁg ﬂg}{g\%}; ﬁtgkl? I gures assocl dte ﬁﬁﬁq{e&o&%}aﬂon
stimylsgien dqvics of G preprahisy¢otion whilireverrapf e dwieispsrfoshiogm or

pm‘ﬁteﬁﬁﬁ&ﬁggcfeatures may be reused in another draw ng
to.indicate simlar features. [0081] Wth

00Th7 RIS i ek relcoskeingsm ot ssleomieslcompir-an o et ¢ 2
embbéifnht oF EHQRUsER Mvestfon

[0078]  FIG. 16a is a block diagram of 2 method for determining sensory threshold of an
individual, :

[0079]  FIG. 16b is a block diagram of a method for determining an optimal stimulation
for an individual.




wear abl e system of the present invention in the form
of a shoe insole insert. FIG |a depicts an expl oded
view of the insole insert device that is constructed
of several layers. The top layer 10 of the insole is

a conformabl e flexible | ayer which provides a
conf or t abl RETATEEDRES CRIPTION (]FeTMNT&ONJat or

| cal-

roos 0P 3R el s ppdfeast ng Yo A Bl S Sred with i

specificastd, hematicdl TARISST prédiok I PSR Jr diSculBedteRlirds 9R4P be reused in
cloth, or gels. The internediate layer 11 is an

anotf@ﬁdrao@ng6gumrtoamdwaﬁgsm}aeé¢awrgeabl e battery source and

[Oosgr ecﬁg]t il geﬁ' Oc(:jefl\é\cn}vg []‘lﬁéj %\} ,glglﬁﬁ g lgmtfs;;ggc;nfgrsy émbocilment ofa
wearghleBYdtdrh Qﬁtheq:ﬂe@flt fnRentehmain tﬁ@forﬁa%f%' shée ﬁfsofehﬁse?laﬁ@r Va depicts
control pod, "and signal generation circuitry wil

an expladegrvievopithe prpsakelnsert/\ﬁfmcet that is eanstivatpd oﬁfse\tehalslamsj The top

e AR Rl BT Y R0 b5 et

betweght (BE Fdt ahdd aétustaﬂc@ﬁpma@t This\tbplagbi m‘hﬁ‘sftffﬂn@hl%l)ﬂ dbntours and
Actuators for generating a vibrational stimulus may be

variationsdp deieknessifaund carisadisionahinsplgydt typivally is made ofdnami 9loth or
gels. W?krﬂ%@%tsdlz&?l %QFL 1‘3%91 a?]gglgrfe) Coryglg]ié %%eo ﬁrgeﬁﬁgllgclry aource and a

controqudnﬂ Wil slgﬁal(gfenémﬁels c@éulﬁr?t\uﬂfbﬂ &afe not ls]ik(i\irﬂl £irBe purpose of clarity

bf(roma\gnetl (g)p rotary or line
and SEPI%J t%ﬂ%gf]@ﬁdéa%e ytallépfe@ﬁbatt%cm%a@d and gignal generation

| C
circu rau Bﬁi@tgﬁgg né;?m&t V]{lg'%‘ frh'g:f?d gng oxe %nr (dth rI vaebodlments of the
presepnhyermon etc. The actuators are dri ven by the signal

(00815 h gD Ber1d syl Fu, Fal Erpeheq oA maiegALp o propagate
v1braii$i?ei¥i@fef1ﬁ eA&ﬁatofsh%r %&H&attﬂg ﬁ‘ggghftibﬂﬁ s'uﬂﬁlﬁ.k eSﬁ@P@Hc@}porated in

| ayers. bi as si a sub
any of thgr]a:fﬂlﬁ b@ﬁtﬂd@mn@ﬂg Mouljbn@tlhesndﬂd&dw thie comfogt tep dayat 10. The

senuafiFE SRl s B0 Et GDRGE! €t PRhBEot b ol
mc]udihg Bﬁhtrtf)rh@giﬂéﬁﬁ C¥.g., MirbtaryPér Tidett El8Etroragieli®fiftfor), klectro-mechanical,

anot her teaching. Section relating to the controller in

solid ptatesctigiars fa.& aliting! {wgas]ecmfa lwdmltc, pREAIMaig| femoﬂyut

s FAIHE L. i ok ST E o oS3 Bl

produﬂ:@a dunddllqnﬁnifsuct trioisy, Gle@éid:rﬁrﬁmaﬁds S1€1.¢.Srasl sigral) dt e surface of
e é{lﬁgr use. [0084] FIL G epl cts the
the f°9$ jnsple gpaterial kayers. Tilslél se@@ leanbeof arybthreshold or a

supraﬂ’ifé%}ib]q%ve? DAL B8 afiQinkQ eénai3 géreratgtgir)& Ex‘e@' sf%}xe Cg%regietgkeand the

tery power sourcé In

bias smak@omhhae amaolfsaasewqeibas ﬂ]i:ﬁrangesl ofibiae xigaslfedquency; 8iilh e further
di ]ﬁﬁlel sho in FIG ‘Plelnterface may al so

Isclopefein e aﬁz%lpnéﬂam o thg centreljer gty spsgiligation.

ont 0

m“%&%k%ﬁ?‘%”&%‘é@%“l’?ﬁ PRSI e compclisblo viaa gopuplie for
the ﬂlmp@miclsxinmﬂaigmdetal €or cauin fovg 13 pucigg afiviimgsession and iserted into
th 55 2% [0085] FIG Ic depicts the conpleted

eir shog ‘Pr)}‘sﬁnd programming interface of the nultilayer
[0084! NS OfEs, 1 B Aepiktsthe 'b%mhmg@mg{ﬁg g&@ﬁ‘b‘eﬁfﬁ%sl@d HEDEHRN3%0 provide

_ he interface port
stimulation to foot sole. Following use, the battery power source in the insole can be

recharged using the interface port 16 and an external charging cable 17 shown in FIG. 1c.

The interface may also include a communication interface for coupling a controller with an
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serve as a programm ng port, allow ng vibration |evels
and signals to be altered, for exanple. The

wBhi4eseeat i on interface maybe a wired or opcirasoos/en6sss
serial or parallel comunication. The conmunication

interface may al so be a w reless RF or optical
et e Tt FEeRY coptbainenate i, PROSTREURS: 27¢0therGs,

@,eg c descri bed above i ncl udes vi brati onal _
timul ators. ver, the top |ayer 10 can al sqg_be

lﬂ%‘ﬂapt BJ§- teslepicts él%ﬁ?@ﬂlale@déﬁsé@{’%%m&wgdﬁﬁf@e ofbech
muRBYetifsoltS Rt bIF1E0 M. WA pldvidisiMdeRidhed; GEkhter@ice port 96 m@{ﬂ Blso

or nmore vibrational actuators located in or on

sersian @ PrograpnEngnert Yloming vilratian levelsopd fispelsto ke diarsd; anmple

The¥dohii bt interRE maY bERWReddr opHSPREAr Parallé? USBRUMBcatidh, The
stick-sl |gﬁqel ectrodes maybe used., As previously

corppipiqaipfigterfps anay elsarhe & rBIRSS Y ioptisa! qogmpgication means.
[0086}0t hT1RsRe]eGask® ¥EHGS a1a31hQie§&1Béae§oBGH iflcth Y @ibratidhal stimulators.

al'ternating between the two | evels as_al]owed by the

Hovgyse dbegep layer b paralie be adagted forssanmedelq seciiical sipyldare which

majﬂgé asu@mrbeﬁjﬁ&h&gw&ﬁh cStibifBoA bf 8 of A& VEbratidnklla6Ratods Jodated
he shoe, the user will enjoy an inprovenment in

m?ﬁ%fqu@%aé‘?fg‘W‘}“\?PWayﬂsthe bottom of the foot. This"
[oognlpr OV @lebtA6d hﬁxﬁ.alﬁﬁ:ﬂ,sddeloymﬁﬁé ofiisposhlfte) deukdbld, Bpstiol-Skbp
al_ance, rove , _€en ed, nsori not or
e R RO L AR Rl HeFiora) e SaRHOp PEYLRE BiPury
sub&lﬂ&holafevdj dapiatteeshal@ievel] 6rediemating BE8/8¢n the o levely dsallowed by
I NSO € structure for delivering neurol ogical

sﬁ’f‘]gl& *the sole of the foot. A nore general
[00&8]‘0 0 dmmmreamhg the iastiva siperologiodl sﬁ:hﬁaﬁnnémlﬁm FiG& h¢-loin the

sholg qﬁe er W1 eg’jtﬂir gu] at | on r}ggact% srgnﬁﬁ H%%Xtit&g 3?&1% foto{1 &Hu's

5 re Specl
mm‘bvedtdcalle sansitivity wiﬂfle@ tol gmpraved bﬂupesmpmmtoérﬂm f o ot

Sel‘;t:’(l)ﬁj %b%@ﬁ%a ang@%ﬁ%gb%g a ’Ig‘gjﬁg“éﬂr%h%ﬁ u}cm

{0089 pFl§i§e1ath depictraniinpele sEnciire for dehmmmcmhﬁﬂw@@n &

thel‘éﬁ}ég RS43 ‘@g"“g‘é‘gc 20. Tﬁfe devi clgﬁtgginprlggga&m

the |%@P@np>§6fomcaprbam insestfhais Rlaced iptot shye, more,specifi Really to

delVRr SRR 6§ the s{d%é(hﬁln% Sudi&ds of@L roat, M SMitloh & QA28 YEha
el ectrode sites 23 plurality of stinulation

solepidbs Pdfdes is incorporated in the el ectrode sites 23

[oofool : hﬁgsozh aiiﬂi ?@d@ﬁct?@&oﬁ@&nﬁoﬁﬁﬂeﬁﬂoﬂtﬁﬁrzﬁﬁﬁ%&ﬁﬁ&i Fid)€a
00 I .MU Lon el e ude ] exa ,
illugfrages 3a mspled %’?%é‘t“?‘{s‘a’ésﬂ W@gﬁﬁg}ﬁe i cgsvang*!bﬁ
pmuﬁeolmgéw&@&dpﬁses mng@blepaazathaemmedd afeﬂiﬂ@ghﬂm;me
n no a CLTI | C
exiie Ja9 0 SO EE M ers] Serard sie 5 A BBty b 18
elediivdasds mbdtp@ftrdmma‘ele:m&_ wslxx{]mtﬁétgfhﬁmrenez i i il tmzed .
tr e I N Q usi n . qe usLn
bt & i ion Shmuliion St des fipOnolils Bt Siiaple, abmpaddecies
re-t&eibd)erﬁleﬁ&bdeeto bemed\mmwoaeog:f&r Pheht ﬁmmeﬁeaﬁgn known
| I ai,or er ma
a“aq%é"%rl?%e& v&ﬁ‘?‘e‘?‘ﬂj@ (%WW %“%%‘P’éi’q @8nht r ol ?/er
[00p1joduTiese Flurakity _6E§tﬁmjlﬁti‘fbn abctﬁ:da% @mﬂiup]ed)ﬁol ®doh@sileahéused iyl aa
nonget.erm n | er or |crsut|nrano
hout o KPR Aienalodse f AT crHTE & Retel Betitstr. 4hd Sl
with pad 21 and

11



its stinulation electrodes. One or nore reference
el ectrodes may be included in the top |layer of the -

ad 21, or on other parts of the body of an
AAYONTE . The pad 21 is preferably thin 3d/US2004/006364
repl aceabl e and can be added to an insole 24 to

congelhigg e a'gﬁzf) gtneltutr&. ThercostalibQtidy. a]sé 1ﬁtﬁldﬁ=d usad ﬁhgﬁcv 60dtrﬂ§$€1"h13
or,,a non-sli ayer. e tot ot.tom Si
confiief pRaS e b bR S mal o Bk o ot e R Moot
whidh febultis m@h@ﬁﬂoi@mbta@shmunﬁaﬁﬁeﬂfﬂﬁ 1Got i Borfiep with pad T1eand
it B 6. O e <o SR Sy DS Gap i the 05 layer
ofthkqnﬂ en,loe b6 6therYakie ﬁi’tﬁ& badgloyan lhtiﬁeldhﬂ Uihiepad 2 is Prdfdrsbly thin and
an er e ntua conponent s e
B o6 Picied o s 2 3 Seerald SRS B Conial: & Sels-
adhesmtlmf Jn@bno‘MShb Idy&grli@lb@ Iﬁﬁlhe@ gftﬁé '&Ittﬁfn saﬁ(bd fﬁﬁ@:acgfbt;&@l’em the
so be renov, to the disposable
pad, é’o‘F‘é"“ﬁ‘ﬁf?é‘Fli’ leﬁg‘d?%@%?éﬁﬂ’% €connect or, not shown,
[00s2xch RIGallb depieBsh @ﬁﬁm@dh [e53 (013 ﬁf FIGaZn libﬁ:ghl@ﬁﬁh@lﬁbeaﬁ 'Idl*Iehﬁﬁsmg
.anot he catliLo (0] er tham o t n a a tage
22 G0Nt E on B8 Bk OF SR b Eonybiee ity sha e e AR e
contraliv mal dtlsst pssb:ktal singpoaintsyedydic atonhted amthe sides daai;i ofithye shivey

h b d ard
The L e P 8 gt st R st e P B R o e
dlsmsabbowlrl xasei'ﬂ\m(ani:danqladcoﬁﬂecton nbt ﬁowﬂaudﬁﬁat lthebeebnmbm
can bRIHEIES oflef GlohleP Rboriofd bR AL AL o SEVEY Shvanbliforidthngd

accommd actuators
remem’vtn cmulmgns ﬂl@fthemetmﬂer rﬁmrsendl geudraton ersl thebhiteryanayrbemensel

w4 ke A5 2 Qo B FlIELe s P obiblond fort 1 1 151

ment I n he present 1 nvention,

!00%31 corFasispesable flexiblegnd 2cin Fifd2e dessbed abpisiipsiudeselrarienl ng

TRYrePdrSle it ﬁ%&@ﬂ&@&@&ﬁﬁ&dﬁwm&%&uﬂ&%?é&nﬂ,@m
3a and 3b dngl ct a third enbodi nent of present

of opgy gapere slectradpsandpge or morg wibragiensd agiuatars. ﬁmﬂsﬁrﬂ%ﬂa@ tafthe frst

emBodAtentiaMIGS.SI8S c%ﬂtha B&b&t vokion @ coamaRicdtRe intdrfacdport and a
connect.or assenb 32 to a stimilating |ayer 31.

P°“§f’r'eﬁktﬁ’%?$i’f§‘¥'@9§?° bfde@ta&“’ﬁfl&F’FB'fiﬂf or carrying
[0084]i MHETESE] P unebE ﬁépi&dﬂﬁrd&ﬁﬁbﬁheﬁfbfﬂl‘égre‘é&bfn%ﬂﬁ@ﬁﬁﬁm 3a
g S4B s BE e B R e B 0l
ass@ibepszmmlsﬁmunﬁmamsﬁ Stiflagey 1eybr B Distalplatfosih Eotdhrirtingdn
st SRR it pest e opeh sl onCHbe sep e lzpiefgp o e
plantsspmb ofréak Yoot Th A nkielchf 3¢ hifulsesi ehacmm@mommdnme to the
I8 50t GaRP e Al RO i B il
stimplation respentivelgxBhephide ontfiis eappel wramd ﬂiecmms]mﬁs@os;ﬁm is
mafifiBloft s Atafti B s itk Shol a0 WG b br d i 6
exmphfmvﬁmm and cont ai ns -pockets 34 for bat t eries and
A e e L R AT
wﬂ“aspm&rabbsmﬁ@nd equfidryiable argitcontainsipickets 34fonbastesessand controtling
o e ) B bk A4S 9pR530
actugtsesfoviepplyibapritimaletion to aFaGBound dheinklef Further, simiardo the first

i nvention, a comuni cation interface port and a power
recharging port may al so bg




advant ageously included with the ankle cuff 30 in this
stinmul ating device. [0096] Simlar to the first and
second enbodi ments of the present invention, for

WOR040BS2  stinul ati on, one or nore of di sKfE¥IP4/006864
reusabl e, or stick-slip electrodes nmaybe used. For
elnlﬂiﬂﬁﬂbﬂl fﬁhmsﬁslhi:lﬂﬂxlhcﬁhé fﬁaonmﬂ&neﬂﬁﬁ PIGE: tzlwgzg of the piesdny P€
. el.ectronmechanj cal, el ectrqQmagneti ¢, .solid-state,
invGR(ioH. 4GP FTHEe DAFLAI 3 DT TEEhRTBinE R G el £
advRA PR IySnchaded with RS ankie B0 M thi¥ BEBulatifigebige used to

l'iver vibration. In either case, electrica

[0096] . 1, 3l to the first prd serondiemh F”E}ﬁ%ﬁ the present mventio:?, rfor electrical

stinfWtieR 0RE B b bf GispabdblAteusabROorEMK-4Hp clftrédes Biay BE aRA.THod
evel,  a suprathreshof or alterpating between

| evel d | evel,
meghgpicql linylatips ogleagmaxemsmgarsv?t%@w@%?lp M3ER5ic,
sonu-ﬁgﬁtah{d%tﬁz,]p?&inﬁ&ct e, fér?o—ﬁﬁitd, efﬂ&trbdc{:i@dlﬁiﬁ@% aﬁ’d4 btBéHabidator types
enbodj nent of, e present invention. a .is, .
may, RSP dGlver YibgHpm o ¢ elgctical pegechagcdl e sEmyBtion ng
signaBid a @bRttefininisé 4ignsl, ahd My boflalk@bthrediold 1avt] adlfrhiliresiidiElevel,
%ﬁrnes§ i ncl udes a fronlal ortion mgr%gﬁn a foot and
or alierating befween fhe fo Igvely a5 allowed y,the pes o stiaplatarised
[00?71 ou nretGltsh@ and kb ﬂl_usﬂ'm alfedriheaboditieft MR prasnt a?@htahf mmuf a
. or .ap SLI atron to .variou ar eas .the ot
A e L R A A S e
andankle athe hamess inchudenfibintd bortion trdrop affoot iivda frateies aeartOI2 for
sec{F ket ol B B2 g et P svep e lior o BV
stinfilaion evaribiserdaspfthe Sot b abkle e’ stmdatingateciradps, pitmatioon
ipking.a,. Kk i.0n 43, Lon
amﬁoréaﬁg&ogg’ é%??'ﬁ%ﬁt%eah%ﬁ"&%m}%%w%%{t@o orta tlw)?1=Rr to
[0093]e fHothown eh Elfkits whichés madmaoy ofithe jponess F1G5a, e hiyacss
40 ﬂmglﬁd&)ﬁl%me&ing?mﬁfoﬁ g5 g?ﬂ%eﬁafcﬂ&ﬁi& %S frontal portion 41 and

vi scoel astic foans, unted on the Db )
secpringttherrness firmlly andeomfoniably ko the foot and agkle. Thegomnsetingpartion 45

mafbe, [ Cxdniild) %Q&é:taﬂ 1e ‘Pe{bhl:,%sﬂé; viscﬁélﬁs&tf&ﬂé! &téeﬂfMBfﬁﬁ&%n
such as el ectrical signal stimulator and mechani cal '

the hagkrpartion Ad pnd the frontal ppdion d1.sed erfionally e GoRnGCEPSRITER 450

are sihBulhticnSheans; SfeR Bsleledhidl digHal Hinfdd @hd BB AnicdlRPorational
_chatLons of the stimulati.on neans include {he front

stirglater discusseq abovin relaion foytg first gepopd pod hifd eppbedipents ’sfgae

locktidné 6 tBedtinduRifig@MSans lircHAE TR Hnt Tl afldS Ak GRe LB ADTaP| €

. &'r a%EIe novenment _ and sta ilih¥.%¥90% 1. Simlar to

incluls the e 9 FrESt A Odans, HEREIPRp, 2 BRYSFIeS FespomSible fof auflgmiovement

andsdtabftity.at i on, one or nore of disposable, reusable, or

i ckz.sl.d | ectrades e, used. .Far. chani ca

t0odd1 &S5t BeRbo e 57 et bt i obdical GaatioR Sne or more
of ditpesableprtrsabiavratidk-slip electiodedmayigtusad. FerahecHari¢sh stimulation, one

hyvdr aul,i ¢ ne tic, ferro-fluid,.electroactiv
or R B ot R SR e e B eetrorbiefench s s fldific
pnatislatic; Emrowfivid, alectonactivie polymkdscand otidreactmtoe Gipes may beased to

nmechani. ¢ the sti ation signal,iS. .. . .
aefYECARRIAn B ofbe dateftol @ eBhalta! e Sigfbiaton ignaling o
norldetemmbinistic signal, eddmayael a subthreshold davel, ahipethreghblddeviek bmeen

t he t | eyel.s as all owed the t s .of st nmul at or
esdfod Woule 1 5 T e SR e DR et R e T o
Further, as shown in FIG 4b, the harness is
el ectrically detachably connected to a renotely

| ocated controller, includhng a signal generator, a
battery and optionally a




communi cation interface via a cable 46. The detachabl e
harness can be di scarded and replaced as a.

WRPooagd ear item while the nore durabl e epegidbdadbssss
and el ectronic conponents can be reused.

[010%&\/ :nt agér\(;aﬁsls bwr"f‘%n:ﬁl g‘l} eﬁ%ﬁ%@%@%ﬁ? g%é‘%%ﬂ]g cpRreptsf 1]

a remotbl;ﬂpeatctd oaﬂmlhhlmlmknga sigmal g:uahtoﬂra batdére gmdadipﬁdnally a

con ra e d ar bl e
conittca o Bt Rvia (1 e dhehible aien B ofphiiddand
replami!aaa giemepnitlenr terh trbily the[nﬁb&@dnlralﬁé %m&amﬁrbldadtrbﬂﬁt rate
By e e
mtegnt&l&hth&ﬁe laimbsm to fisvad ednipset wraiable Rinit. r[E?ituhranEiﬂ;tcgrgdlw

nsol e- menber 51 c a noveabl e
conf R i< s SIS TS P A BTaTle o n bt o B on
contrdlqnbrmghmgm@thbba&rﬁl gnal generator of a contr oI | er
S I r sho n Fl G 02]

01§41 S B ot A i e e o, G 52
showm g ghrmehﬂ-lﬁe deovite shwittesraek-like Elpomﬂbbt SS anid @winsole-like bottom

merglpeggi & msgg Eﬁttc{nllq b8l {Jerc%ﬁ i [ %s?s C% kegfease }egV\ilt))n 52

connec or pa
for movmablytagd d¢tachably edupling wille bjas sigeal gerﬁﬁtmﬂemmller housed in a

e insole-like bottom nenber 51. The
heeie @.éeeg{ 53 %glnﬁn 8. i

e pattern 53 makes contact’ with the skin of
[0192e Flﬁaﬁb showshevidvniipm it hettomesile fige irdsoledide bottors member.

I
i,y o i i oy s
Th°| ons@ﬂor B@séﬁ avreonnected o anlectrndd natiers 53 woden ordgnsegaine inga the
insdi@ e b%@to&%emﬂe@?f-‘ Gy a%&ohﬁgm ﬁ%ﬁ&? EdhacPRER trediclof the

the insole-like bottom nmenber 51. An integral part of

f°°ftqféhade@wdpﬂ espingghe deviog tproxida glecirical gimuylatipawhen p bisswer
sigraDid eawmgb&ngamga@ggﬁr and its associated bias

04 Vo525 o B e
recViOeths tdtacaedﬁnam pad&eia oatﬂﬁansoaatsml&ibgmg nembb:GG 510&1 intdgielipart
.00 men i ke devi.ce )
of haeal st 3k phdoe 30 s SBeler st s e capeoler aud is
assc&iawthiasmidnal gmmtacm 08, btbﬁe&em\ert n.’g&s ﬁxmlsemaﬁsiabty gracked
e otto : a| r.
10 a3focD o HR sheiSheRE iRt R e, 20,35 tieietins
the ga;mphtdilﬂeldgwee iﬂ i msm'todaﬁtb dwshqp 59 Oneaibsited) gn eleeicitali cal
I d t
wﬁ%&é‘?*&r&%é%ot cbheti6Epdds 37 b3 BETROUTE ool Bebil 51 and
the pajuficosteciipeds S6ronithrehekliowitrfy iStadeshyproofpleting g cizcuit allowing
sl A0 g on A8 Wesfork il ol 1 AR IABL
mergbenfi.ol | er | n t he housi ng 57 can be programred using a

T s A L R e

WW%SWM@@%WMWW@WE&G 8 Emadsition, thads

cosfET 4553 oT808 it

extemab pemymer dpvien, g@t shown.
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the use of slight anobunts of conductive gel. The pads
54 in the noveabl e interface region 52 have

{ di mension to all ow sone novenent &b 006864
soc structure within the shoe w thout dlsruéltllng t he
connection. Further, the controller in the heel insert

[0188 ofThejcpungetigndietwesn frelbo crrBeriarPadiid e theingelplike hottom.

merdbér BY Imﬂi thOPait %hﬁct&:%ﬁ%ﬁ%ﬁ%l%ée& ds%@l be ilmProV&ilthidigh
moveabl y and detachably el ectrical coup ]g et ween
e

the pyecof plighp pracuntsaf consiueirpzelhdhprads ahin the élom;ﬂé intgefaceregion
52 m@ t«eﬁelan Hlﬁ/engil)tl RVUIRw gﬁ.ﬁs %vatent bEme @Jcﬁeetatrb &mﬁ% éaee

easi | Yy S In an a f oot wear desired

mﬂm# @irrephnsrmewgmcﬁemﬁﬁh«éh@ emitreléerm;hebeel 1@&@ .srs of tha deraer
can‘%h&é@% cﬂ@s@@l%tﬂgal MM%o%QNeI%% & tHeREPRRANe. and it may

di scar ded rep aced as a wear-and-tear item

[oloml | eThempvmhhea@Mbheélmée@mcmrf@@lmg|bgmeemﬂednsole-hke bottom
memt; %ﬁ’&’ﬁ& heel {nsert ﬁ%ﬁ\%ﬁfenﬂml%{vta wehrer 3f € FRYRARIYe device to

attached to a shoe, the insert then has increased
easiholipam pd quf ofgrfoetyear wlmsiwtedtm@ e epmsnlikegeyicp mgy be

easﬁmsshw@fehateéantag fhg ah{ 48donfe! Ginpbaede eﬁd:tt fha ﬁbé Hi’ééa?ded and

nmbodi nent of t present invention, herei n,

replgcedaga weewse%émm 815 maedureile h?eheqs%@%eqa Mﬂﬁ@?’%f
the RS kBEE 5Dk rérfiie il att0heAqS 2 BITRBE Beel ﬁtsermhﬁh&ﬁﬁoreased

endi ng .on the needs. of the i ndi_vi gﬁff stimul ation
P°’E§€$F>’c‘@‘§°’t”é‘ﬁ“ﬁéttPBEa?f@Blﬁ%ﬂ?"hg'%“@ﬁ? red.-he ankl e 61,
[0107 SUFIGUG a&ﬁcﬁkl ngﬁaleb:badlmsﬂtamﬂ;e k@én&ﬁxﬁ@ﬁiﬁbhh > Aeahdvdmethd déisfa

an to ti mul cni es tendon

socf o e om0t 56 PO B 1 HEORPEREe
stxtﬁdatorB DD Sldink v thé naw& @&thandxkrﬂﬁat dtidation dees |cg:nmhmed

n d 0 hani cal .ac! torsf vi br.at.i an
on {op thod 8 g R P e R St i Rndnop L 6aEl B e
ankdzt §2rtol tirhulatn thel Achilles tiadangon tht side of Wa Eroe 53) oe be thesole af the
?&4 mul ation is provided to the foot and/or ankle, the

soCk provides electrode |locations for proper user
(0168]np| Trerstmulation lokasions wel designad wrinsivde botrmecbrnivad agtizaters for

wb{a'tiB‘naS Qc[n‘ﬁit&%& %?JBP&M& forSehdotHlch 3&1 fith Sh RlcbnipufafiSn

I'nsertin oot 1nto a specl y nade s
wherein slsetrigal stimulgtirids p@vuledzmhq Topt and/oz prkle éhqse@lyprpeé%st ed

elet':tlrédé 138atRt for Biopémer%ﬁﬁllaélgg ﬁ:%d éf&%&@él&e&gﬁt bblil(ﬁc@ﬂ%es

be | ocated on the Si t he shoe. [010
mnéletmwagbe wek elimingng vigible pifes.gserting the Rt intg spenigtiymade

shoE B@nn%étﬂﬁh@ Lsocﬂl%‘ £ @itdller 284 Qattehl"tﬁceﬁﬁ ih esoleWramt sBé£ Ghav t h
he shoe may be reused wh he sock may washed and

m“ﬁ?ﬁlﬁ fgghis Eﬂ°§€Wd’éé°°ﬁWQ°’i‘ @ﬁls‘éﬁéftlﬂ‘ﬁ%hqet is worn out from
[0105e. Sh fdvehgd oF theWQcIPECE6H RSk he @bRelISs @t sig@alRbritor) bd

f the present |nyentio t he have atter
the b tﬂftgfﬂ&(s‘r“tﬁhf Voenl'at B? WWW@%?HS@M of i e

disGuede it fplated s it RornIGEHGER hie. Sipfilaf RREHreVioaly dibdassad

%ﬂ%m)te tspegsgﬁh?‘f(:?g uh_‘grs]a%ew MOBA‘%’{ goses Sﬁgh as

chatdingthé Bﬁtﬁf)ﬁm& raeoﬂfdumeﬂmhynt&’th%e porgfvt lcogretiigabittodremote

CerUltr OUCG etermnlstlc nol s
extgpdl btk deViof R ipish el A agr it ik o progiretiag
[0120}0/ OTheafiuiRtorsl: he dd¥en W&W@Z@%ﬂ%@864

o5 R e B 3 B o st
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or nore of disposable, reusable, or stick-slip

el ectrodes may be used. As previously nentioned, the
stimulation provided is of a subthreshold |evel, a
wopsawsnszsshol d | evel, or  alternating bet weST/USAO4/PUSt
| evel s as allowed by the types of stinulator used.

blaf#l%&ah% be oF h Eﬂghﬁ‘%sgﬁlﬁ of D Suppfifr8fofi 186l iFRY Bdcthval YihMgtidn Sne

renenti one odi nent's of the pr esent i nventi on,

ot thyre of dipnpsable, rrysablee ontick-skin eectiotles meydie usef AS RFFVIORH¥ct
meﬁtfbglsdéﬂe@fﬁufaﬁ&& %ﬂoﬁdéﬁg o84 hidthreshB 16Vel, FuhbthraghdidRvel, or

regi on one can expect to | nprove proprloceptlon

alteppating betwveanrihg tavo lenelsss allowaddy the typesioh timulatay yaed tFugherec t
sim@r 8 %eae@fé&% @t{iﬁf’e Qcﬁ)} usifghh€ Mhﬂ@l@& EhpodiRtdtO 8 thOf8sent

can enj oy gal't, and tactile sense
mvpmpn,dwmtagnme bmm efghe fophongtan exnsst to ROt sensation.

By Stg&ei ) gm%%éﬁ&% b oﬂj@Ae' oAy ExpRetY ﬂﬁﬁo@%@ﬁ{&bﬁoh €3#8bint angle

uti c mas for the purposes of i nproving

sen, mhwkb hﬂve[a@mqtrffmt@l balanes apd 24if. By sewbining stigplagion, one
can ¥ :ariua? 01 R dendNBpRIVEREIN od MY B3k 119 BddifrOHe dbvite

ng structure for stinmulating the botton1of
coudd begsed @csiebver B gueh thsesheld dryel th@meuhramg%smﬁ%@ﬁ RAEPPISS 8
imprSvifle Hb&PEsRL! € el ectrode pad 71 that adheres to the

surface of a sock 70. The sock provi'des an electr.ica

(013 HnneBIG- d1is andllystration qf@ISF@Ptha‘ﬁﬂ’%’meﬂ%\?ﬁﬂé?Vem YenseRr ce
probidid3 | é&%@mﬁﬁ?ﬂ%’ﬁfﬂb&nﬁ‘e ﬂﬁﬁt%ﬂla’ﬂnﬁ thel B%ttblxﬁ%f a Edbe sd18 g? wiigdual
mou ever e, SOC ve the di e
diment tmylating insql 5 daspaaaél%%éﬁ ﬁsmﬁq Hat gfhores o the
surfaﬁ&bichesoclbﬁ t[ﬁé%défc idﬁ}ﬁle§ QfHectikal Sditledtion @/eédntrblle andak .
The i nsol e e a.very er bIe ort bIe

e RARCE FH] ReGersmhenas it o iR Hhwe Sert e
socdam, relaevt the aqmdammelecuowm 'nrfrdm b backhgbompmw cohethe inside

bOE%e?ggffté?t ﬁo% {7@0 ‘gt eir\]o’%lg Q%g?%? l g (-] el%uﬁi%g a%g egd%lev\gr n.

. ESERTTElY cont ai ned
corﬁ)ﬁortﬂysthmlhwhtged tlteo:mh: te he eseddntmg:bhm ﬂameerplaﬂpdamea
cabl for r can
Shog s po §w3\$ben eﬁl‘ié%hg gﬁoﬁé\g&ﬁe -Egr?s ‘!rvg‘as for

shtsldﬂmgdﬁblmmepemebfc#e@fcomun@i or [y b2 tomjected oo Sptsrior
cortddfl | g H ceagieq’o azglaﬁfena%ﬁéif g‘Hé 3510 WrtheRfsposed of when

con app rovide stinulation to the
thespakds washed gwwdfca@ezge éefﬁnetneerms‘cﬁf tinfep113) FIGS. 8a- e

[0198P1 ChiRAGh hit g%ﬂ@\bn 216, 'E% Hﬁéar Qfrudnl}® cANEEE RS

I nvent1 on. oe inserts Eply mechani ca

apphied fogtreddosimulationn the ﬁi%md\&ﬁle es@f thefodtnsol e type as

[013 5P WNEIC, Ei@depl& addifiorfafl erfodditBéhtd JTalle provest ifvHAGb® Shocinberts
surrounds foot, utilize vibrational actuatqQrs to

ma&#@bt@@ﬁé%i‘%“@&‘%ﬁ‘l‘mlﬂf@sg’ ¢r,p4 £ jngolg Iype g shown in FIG.

8a bl YT AR tRY: §fdrd Jablariti hﬁh%ﬁﬁds thé oS € uikiz vibk@jtmel acfuborsda
shows one or_nore indivi actuators, 81 .aced

t '
crents gcbias ignaln FRese PRS0 #8 ehgfemﬂm to g sfrtjp soveral ways.
FIG 8£aows Bife &aﬁbrafnei‘vﬁmlucmﬁes f1g8ed erlobatiohs throa iy /the insert

(consi dering, for_e e roles that
B0, ACOHRER e Y PO, B e 90 000 B D ooy for cxample,
thekaalb@m@ﬁn@nﬂwg@bgtarts nﬁdiﬁfe:dmt b@ﬁonmﬁ@nrbehﬂdet Iaﬁmgmf){m design
exa needi ng tq, mai nt Ai il rtain
Wfﬁ}da%g%l)s 016%%@4%%%@&?@%%%%&@% ' 0114]
As the actuators are powered by electricity, they nust
be connected to a power
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source with conductors 82, as shown in FIG 8a. These
conductors may be fornmed from wres or nay be
patterned, for exanple, on a flexible electric circuit
Wih1004/08053% ovi ded as a | ayer in the insert.POFEs2004/006864
conductors will preferably be termnated at a

[0189NNERE e a&iBatbl ale ﬂo@:erel:l 139 SleRRERS, Bfly 'nﬁltsﬁ tch&ec&a% %goveér

mat | ng connector wired fromthe contro er woul
sousayjth Gondustorsia, peshown FIG. §thh€Q9r§>ﬁ@dﬂ°$W%Yd’etfﬂ@led from

wirt\8hdy belp@iekmdd, 1%? exgagf%\w oh R aE}ifte e %@ma%ﬂ&lﬁﬁt%@ﬁﬁﬁ@% a

are preferably wthint mat er 1 al

layerip thejipsget, The m&d@t@rﬁemwp@"qaw batﬁmmt@ﬂ 8t anopnqciay 89 that is
inofala il e TS Emiing (RS 8 ol lilor wovld e weed o

-estgplisthelgotyigsl @@ﬁ%‘ﬂpﬂltﬁttbﬁma@ i ndependent |y operating units
[01t1§1jat A &ow%@ggﬁ%ﬁ th@ﬁcﬁ,\o[%é Sgr; dr@br e?efrab‘lghg?ﬂeﬁﬁ&" FitfQthe! t -

refer l'eto nents act uat or

mat?ﬂﬁlélftth%ﬁmwwﬁt Aesqmppstgpes Oﬁmt@rt(rraﬂre rigid; #aney be prefarshiatp
ren&d%tueﬂ%d thERikiflobrithct Sle bfYRe IRYEI Ng  Of the actuator.

8c, internal conponents of a |inear

l01éﬂect T]éﬁ?&bﬁ@ﬁ & mathgsoeiugtiedas igdgperdentlly opsratipg puitsfthetiare
emBdaN B tAn RGN BN InsdPEH) BB bePrerabIP &AGRRA %&ﬁ&kﬁt\é ofthe

into the material of the |nsert Simlarl ot her

actugter diregfly into thednseptymaieriap effertively aFipe fhe Apser @ytasipl as the housing
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[0119] One such enbedded structure is a nultiplicity
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thensel ves. In case of notors, mnimzing pressure
woadedngoshidrer eon | essens the chance of cor ruPiigsbs08sses
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shown in FIG 12. Coupled to the controller 120 are .
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and to provide a warning signal if actuator elenents
are not functioning properly, or to 20 WD 2004/ 080528
PCT/ US2004/ 006864 mnake adjustnments in the drivin
BO0AAUBE2 account for changes in stinulati nBCTé'r‘Séﬁ@’ﬂ?““

performance over tinme. [0131] As set forth above,
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motdgy1R®e a tdtauoaaleme;w lasd thh@fraﬁa{by 1@htfis Bibetl§ mekdd 16 Hey
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the sdsg nﬁt lmwr mbiouis usel, gy chaﬁgmgtrb poldritysof the[cﬁﬁrﬁig]voltage typically
| e, direction o t

m'ﬁtggﬂab(?o?ﬁegé\r ma)]\]/%% ildeq"utt':nre CERET Pocﬁ?anmé’g’rl"”oﬁﬂ ©
offseis] 3ddeelidedio tbhdmgmgnggﬂah e‘hqscoﬂisnt iovercabesttieeineltin of thgmotor and

{ ul rr
pohl A of XEUERL b R Vol BBy ARG e
voltage of f set 133 is added to the driving signal.
This of fset overconmes the inertia of the notor and

21




puts it in a state of readiness. This offset voltage
i s dependent on the specifications of the 21 WO

woQddsefiai28 PCTI US2004/ 006864 notor and, Keafife04/006864
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at ed ,si enerator tq neet different
mof3} S0E hloF e A8 e SREmEatle by Suproptrollgrminis gropited sigaal
genemtm@inmngfmcbmmteumo@bfmetom s fashion, there are
r .he ues that are used to generate
013417 o%a?ﬂg‘i’ fosains ?%%a%'ﬁﬁ?fa* fhis fasbjonsierg arastexerpkpthane
teclnmm’eaﬂia&rs ysell 61 enbrafebeoaRbRd @Bise bit\beR blui%m'ty &f aﬁﬁlﬁtorstxﬁ he
| ce can encase nmul tiple vibrating. elenents in

W“’Eﬁg"é? Ko eg’é?@fn%‘fé%m% Ricife digs can enspsevliiple ﬂb@anng
elem«rmst mal mﬁi&ﬂéfgagdl)&ﬁht o6 0Bt Ribrdtidh Vefl, el spiil {eBhration between

v C{f“atl? Bﬁterns fromeach notor to constructively
ROSHF G EE {5 TOr3HoR p3fters from) agh mofgr icagptickivrby #nd destructively

mteffbmdmiﬂ:l g a.ﬂdﬁdﬂptdaﬁﬁhg litionhl vAAatRAGnd 4 SnoidtOTRE md Rikes
tOtlma &’e"ﬁ’%‘a éq%(ggho ate the vibration adds to this
PRIPRERs e faqgs & th - Fcd@itien.; same motoms is & Rlyrality of
momtmu}d)enmﬂe hﬂofi&dd ﬁdif&rdhﬂ&@éoﬁoﬂs&odé fgfﬁ&mbe Qd{tﬁﬁhh I ons
as i nt rodugce 0 randommess in the
randifSs ih el s ey he OB oo i he prspet veatioe:
[0135] eseIGSi mm’depmwddlt{oﬁélafﬁlboﬁir@s ofttha pRRseRivedtion. To achJeve
nts sent .invention..
tae BIFLL SRR oo R O R e Cnb B 2 PP B BbagiBiien o
desdyibad héreinf it way béenaficial 0 clgtcmﬁte alothetwied tutd stinfb@iioni bed
parm&&é%thréj arQ%d?c?ﬂﬁé c{u{o custoni ze or otherw se

tune sti Ion  par arre Bt he parti cul ar needs
0136 t Heneispehi &Ys’fdtue&" 1Gu 4 mvpmsm inGividuslin b sarjes b€ pansdry G.

perfbfhibncd a&gwﬁémngﬁgwm a]h@t% In %&vﬁ fssensmxt be

perforrmnce tests e stinu | On se
testegly for gxpmpie;the Phﬂ'iﬂwugfa«eﬁ of@m%ets om® Sta:peaplatsorbe146tm¢m a

nemfoifggmm(ﬁ?ﬁagf {‘1 thm 46 \Nhl ch r{w “pift ﬁ&e%rglglcgﬁl}dcl cﬁﬁp&a 140,

# apbleberatpryy igletfpecs, oszqtrolmlt mfm test and\ mai n

subseQuiht £Haly6io A nQikardsle of onbishith @SOS fetsgﬁqn
SumP@gorataoy? |nterfacegocgntro#s aalgl fé%s tctlwﬂear

o g TR SR RTRS I P%m@aﬂ%wawl@k ke esmapytes 140
alsoseledts & egies of the staUld the brel&@ecﬁﬁi 8 ﬁ@faﬁﬁt&ﬁie%t stimulus control

i on I fers |n pro I ammab estlrrulatlon
142 e oo Ony e T s S st 44 s mes
presematiopsievite 1453b pﬁtdnmhb ikest amhxmsnb et Aguay. Neusblogical

s ABTRLE 55 oS . SO Bl i s
stimplatiorsdevive mms Thpmeezmmm Tegponske o e tewsanﬁmlspfoe&@aipld he

Whealglsﬁ oﬁ %?gg VI ffd# \(;‘Ilpfd’g?g'lnf‘tﬁ W&?‘Bﬂg& 34% fpd made

avallable |tmthte ynam‘ conml w:apute:smmidwhupsaamolu&ec@to hel tast btafulus
contfi€Yd£e 147. The individual's responses to the test
St rrul us, for exanple whether it was sensed or not,

[013Z} ¢ Aeqrogesenf afljpsting pmphgmﬂehmhhommmm ﬁﬁxl&?ﬁg&mﬁgd
R T s B e P MECTN AR L
this lg_ldIZIduP]OM? paametes mll;pmfmqj hestownlpadedior e{hegnﬁaal

nitarin nges in
m@éﬂ%ﬁ% Ao W%W%bew ion

paranmeters to be sel ect ed for
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this individual. These paraneters will preferably be
downl oaded or otherw se communicated to the control
Woasd/080b28t he wear abl e stinul ati on syst em 188T/USZD4/4fE$64
2004/ 080528 PCT/ US2004/ 006864 [0138] The system

(015§]5 © TS Reraqspdbed hEFICE 2 G380 HE iSRS pleliafiE 1 Bnliy
threslvdd qﬁnnc@dmdmaém tbé anatoimdeab atea of interdsi. &n t!nse:se,ttweneurologwal
stln{waltltog h&@ q%"{urrtcﬁ Fn}r{ru fiﬁés %Fte%es Gff al fie eve?v ﬁ:fafa'e pl@sented by

Series o eren
the gtiragerrcaatob 44 and resenitation devierct4daTior levelslare ndjusted until the

mdﬁd%ﬁq@ gﬁésa ti %141'5 Q/ fﬁ? st ‘Emgly s%ﬁég{ ?Alt@&?h@e@f ‘ﬂ?egs%?l&%t%ﬁ'

les a’s
‘devizai T ysetfembejused\tctc’ehmtwsvmwlh rather than meutolngiaghstimidatiope

ol Sy S 76,50 0 o Gt s

the sgeés efthe ﬁﬂﬁxdua_mm thJaIsmem,st mysechrtrol ¢ompetes i 4hagaint qooimols the

| t
teSt % !fﬁt‘%i %Irmﬂgl%r%e %‘%‘ﬁ} r o %nhoohﬁ% g’? tf‘%"“\é} g&ﬁ Bow o%"t%f ol's t he
mdtve'kuul is instruwtpdao mr&gmammhde ﬂtmsmmpreswtmw of stimylation

t-hi i ﬂé,agj structed
patde&s per ?Ibr m a ?ge‘togﬁ%%n t sgggié{égérﬁx r8s&ht nlatgvar i ety
msmneytahﬁml"e& Thase peyéommanca sneaspias arqyoadgi adﬂéﬁblesto percoefratance
corﬂl;fﬂlle} A Sﬁﬁﬁﬁttéﬂﬁﬁm&gﬁg g@i‘stgfl? QR EeahEbest task performance by

I'nstrunent ati on ormance neasures are -

the inditadual; 4is beferee the gptima SB@H]PP%H parggestgss fos thejindjvidual will

prefeldbiPtlediblvad R oR FRLSiS Bhfuithidd it (mtrBlhiAY 6f thb Rearable
best” task Ferformance by the individual. As before,

S“I%%"Bﬁﬁ% 8st| nul ation paranmeters for the individual
[0146] | A pregfRA cHRWHRARELpAEuSdsRES WA BEFTG. 14 for

comuni cat e he .c ntrol means of_the
deterphining %ﬁoahg‘@%ftl%mnf& ettar 43desstog shef %ﬁﬁéqﬁﬁ"’r‘%‘rlﬂg
a s 1) sdting lhﬁeqa@ﬁﬂﬁtatwe@:ﬁng hle\mmwmaF la6d seldbuﬁgan lmtzal level

o LTS SRR 5P BRI SR R St B et
mawmdemgnmmcaqms perreade as tormltethmtﬂamgmuhs lmﬁlsvhecbaado;y and
olg(“[{’acf&gl f’gfﬁ }J%#sa}tlt:% lrg&l,?h test txmtlusel %ﬁ% ad?&s{e?gky%ld tBe test

asur enen e 1'n sense
is répeated 1620 Whes theshresizamacveAh@étm mmﬁllbfﬂem@mcé, theehpropsiate

stich 0 Al sciblo Mt |l ledfot 165 A0 Yhomctrs e then
congpinieated do the wehrable stadplm@wmwiand the test  is
[01&99961}. g&ﬁﬁéﬂ mettldg Bort leli}[gh‘%ﬁi‘%s&ahﬁ%%om F18E1Y4 for

cces etermn propri ate stimul ation

OPWIHEIE*!D@#@JO&IC@ bechetton undenstopdiby referting to e methed0fdilg. lﬁés
FollREsa %r 137%F ?Jttﬁlg&l%%qﬁgﬁgn t, QISR e ffidual, b sel

wear abl stl mul at’i on "devi ce 166. 10141] A preferr

initipbtrigblevel of stimmlation, argeaswremen 367 af the indivi qrfvw imey

bd seRirid Yot itf isthidiUA AbleRiingtRR 188 ol iRt o%ﬁﬁé'
referrln to the nethod of FIG 16b., Follow n a

th‘@?% possigle leamaéfeifilt i getamningd tha the nerfosmanes i @pt W@W
stirf1fH ot ipAaRbtersafthdpfiled A ko 9&6@5}1 relndlisflof tribks lafibady %ﬁiﬂe@&

stinmulation, a neasurenent 167 of the indivjdual
Adgjsprabparipraance megsuresisatsilfy arg themmaade, THIR 5Poessis Reﬂegte#fwé

A determ nation 168 of whether that performance is

the best possible is made. If it is determ ned that

t he performance i s not yetnopti mal , the
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stinmulation paraneters are adjusted 169 based on
results fromtrials already conpl et ed. Addltlonal
performance nmeasurenments 167 are then nmade.

Thi
}8%@%@&05@85 repeated until a 23 WD 2004/ 086’555’320041006364
PCTI US2004/ 006864 condition of optimality is

conﬁﬁ:'ﬂh gi’ﬁﬁlmaﬁ{y it Rdlevid. PR that fi8e, AR dﬁﬁﬁhb&@sﬁﬁiﬂ%%ﬁs’ed to

be caused comuni cat e 166 optlna StInU ation
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therepeytip stemalating inqlydertaetilesensitivity desty join grale precptpn iegh baiance

testE%l&n Qﬁloﬁﬁggmttkﬁsc‘%ﬁdotﬂ@lnlﬁt&%kﬁi@d other gait tests,
and er not or &43 In the nethod of FIG
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SEngTE ex mwelameu@@f Pm@rtayns)ﬁom Shertesh iarya,oqu wmhyﬁglggbwgasurements
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comTRRNTES AP S4ER LIS Lin3T I ol AP e 1 oEreciming
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154 b Bhorh SenitPLED b DEL HIES, AnTlef LFQILELRLL EhALSSs £
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mncanmjdlgadﬂnas Bagnai teank g djas aigobl ginelnk comdithmgrand powerge

s b B Al L o e

drivingmedhanical aﬁa&t@g ob«plasméwglﬁa,l 8 tiring hn;bw@gm qmc@th fon dShfee
varidRY&fstem h Béeﬁ& a{;@a bmmh&m@mgar&ﬁqs@mt af%Me

bIaS an to a’level suitab

incga e i hon Slohs i cndicpipes, The ignal seqerRirgna b
viewQitah 'i‘ﬂeé‘hlrpﬁl'i' b tht 8dntrblié dr @ kepa¥eddly %ﬁpe%)b%ﬁ:gﬂﬂeht Mchding,

needs, and battery npnitoring circuit
for gragples DL, Pé\ » ISEOTYel Bk 95 01 the Drevighshymentionsq pes. aﬁﬂiﬁer&

TheSdetdily Sf thi@Rlecidtfé SRleRichical dof: F&i&ﬁ%i-e 192 BECAb A hefSRYasiey
as an integral part of the controller or g

shoglég’a.aaaaéw%a@%a B selert theiprpet lpqtdcal and glecapmig) o
hardWae tmgemmmwmaﬁagrtg :ﬁgle?&tmb&ofamwt ! Qigﬁhwgeﬁ&abl ; t,oned
rs e detail]s, o ese el ectraqnic

comghf @%ﬁ?ﬁr’%@ﬂ,g ﬁ?%ﬂ@%ﬁf ofbe, e prereTtInYtion
disdiéwed hersiioul d be apparent -to persons in the art to

|l ect. . th oper. el ectri.cal |l ecironi g, ha re
0§ 7o enmbrn et b fedent bR "OER Y PG,
genSrathi & prgﬂﬂei diviiig ﬂgxﬁDﬁh idiRe pdlbcditical ithﬁﬂhitag g vibeiohat Ihctuator,

ower sou ot her, fe tures {

or it et DR hithpane for b ctien] StBMIA ot rLeegt

invérftien ps:’o‘aﬁ@wed ofiotRIbk mdre ﬁéqﬁ&ic&ﬁ edthhdasdwidthiof kiedter than 0 Hz to
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generator to provide a driving signal to drive an

el ectrical stinulator, a vibrational actuator, or a
conmbi nation thereof The bias signal for driving an
Bloewevasesad stinmul ator of the present i nventGTAFE2004/006864
conposed of one or nore frequencies wth a bandw dth

oo By PR ro08 gt b A= o iRk YRSl s gty sgpne

thap Addr t@ abpnt { EHabButher edchizlectsing stimniatop pehe prridnyingertiah er

he ach el ectrical
prol R i sckyiliRitbo o (8 n il H5ens B850 el g Betwoen
gregtextban ¢ todl0 abbuthf J poefernbly bhisvesk neated thim Gtoabaut ¢ miA/in®, and

t ater than 0 to 10
mogegg ?’("mw"‘%m %e%%etﬁagoqjt% geﬁ\/\é Jteater than 0 to
‘[01d6lout The hws/sngmal, foadmangmclewpraaﬁml adrhatortie tongpesedgf eﬂé ﬁfmore
0 146 bi a

fre g il v?sﬁ"él{he aﬂﬁ o n a IF o I%S%@gfy%?

thap f Hrde ebouf itwcﬁaa am:‘l mere\ptdfdtalﬂy bﬁgda/tmdhdn (oElz yrabaita 00 Hhan

han_0 .Hz.
Fubeh e A o PRyl B0 G Cptipsisel
stmﬁattoa of brgater th@00 Mz/in® t@mouhmlbs/mﬁ@rd:fmw gregreathad Oibs/in® to
sbof 3 180, &Skl grei%fabmgéat&gmﬁe in B BTl ProJuce a

rea er t bs/in2 to
[01&'80 ut Thequiphigide apthe drighesigisl iorgn@avw Ofmmaﬁr,lebgmzrt 0

o g o
chagcteristieg of eagh atimylefpr aswesh as W@emlostqaméium of th¢ m srecef
the Mot and RIJr A divii S gtll'izﬁhgﬁ\:hé wesTRAd LR & nf présgﬁ invention.

pre ent invention |s dependent on t'he el ectri

Qld pud; suprathegsheld feprels of stimnadation apegelaiive fr%orterﬁémulauon
siteie bﬂdﬂ{eﬁ B e lfodt Qﬂlﬂéﬂde‘h@ wefl af BEmKE hdBARR @fanotﬁéﬂecki)tlfdé%ly,

s R oL F oo ol S e s ol BShoTE
reaitussteHelewd e S AR e T
100 5ptq et s For mEfioRD 205 Enermeses peebe P

lOO&’uthomemhah&ﬂu&nﬁld is about 5 to 50% bel ow a msasured

018" Yt e SRt TSR fercoeierc

slgmbgﬂwam%)mmunﬁ;aﬁﬁ%mﬁm @ou, metasgimgysbre, iddatiery doivmsehnce

(B Bec O i o e e i gl om dontcg
Sﬁnalﬁmrémm i spubsiismdiedtint &emmk@ughmsmbemmd
sepéxﬁ@lg%?@fl&ﬁuﬁ segﬂtﬁﬁ@smg HHEL fe r%l%ocgwee?,%e i} a.l

I nt ace port, ar g ig por

genergigr and theyeammpmiation inscrfgqmmémrctv@gmanén pmdeﬁen bmm g
P“”ﬁ‘i.ﬁ‘m%‘%?w“ﬁ* VAt RofrP s TR Wl o pllkng iy bkt

houging #drleceted agaremote lgeation Bem tb@pamé’p@rﬂglnan@thﬂ@me,uarsmle
oonﬁﬁl}.? rs%tnﬁ AR StbE) nd fé%ry%@gpéoﬁrcemd 5O1ek &oﬁﬁ?l ghfl ﬁower

gener ator and“th conmmuni cati on I nt.erface por
amﬂ?\@%ameqsb mvmwomamlmmﬂmwmw 1@¢aitqsiu. t

centBAR! éjg oﬁ‘iﬁé Kl gQﬁIeL@Mﬂﬁ UM &ﬁunmx%nmgw Linfiftion

packaged in a_separat é ousing and at a

devicesig IO@é]éﬁ]P%ﬂﬂ&l@#ﬂﬂPFe mai n board. In anot her
exanple, a single controller, signal generator, and
battery power source could be used to control and
power
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stinmul ati on devices on each |ower extremty. This
single controller would be located centrally, e.g. on
the belt of a garnent, with cables conmunicating with
the stinmulation devices |located on the |left and right
sides. 25 [0149] In the contenpl ated embodi ments of
[0149he dn élsee¢qnt¢rnp tedi epppodiments ogﬂwmreaenymvpntwmrltrlé(senwatly

oot B4 B R . RS Bl P o v e
signdl @Bhdialor ahd bﬁnt%ll@b@cahfdl@o’&hcaq QBRI suchUgh MétaBic wire or a
nmetallic wire or a conposite conduct or. However, in

comppsitaicorduesar Fowenpiodn ae altcrnatine eroRstimagf, the agupling isswireless,

such e, PO P B0 ol SR e R ik ol lip bgen he

stimilp@r<aid thelcbftroléidngd isgihal caRAREA UMY stinfull 8o hhdned 8wAbattery power
has its own battery power source, a receiver for

SOUTGE, R EFCeRNST Yor wirelessIn gecairg astimmylusisignal fromghe signal generator, and

o A SFRTEENT o0 AP RER SRR 0 it

to previdé a Imhﬂllzafon (b @ rRuEEEPLEE 15 diﬂlh]ﬂtddﬁﬁdlﬁa} An advantage to this
neuroreceptor area on an individual. An advantage
- wireles§ couplipg & e placsmsnt plgthe sontralles batiern stc o aqy,pat of the body or

acceéﬁgﬁv &rgllé'fcrgi; tshgtb%td&b{l%h a@f@:ﬁn&rﬁg@ﬁ]ybeﬁ)tahﬁ k%t € #‘gwﬁﬁgﬁ/ havmg a
dedidaeddt batqaqcioqiqweetthc stimuolakoes, thé)weiitaﬁler‘sgstam eyl lasat(mger on one
battery to power the sti mul ators, the wearable system

batte%gpap- t longer on one battery charge [0150] The

‘[0150(]3” qYe vaﬁbﬁ%tﬁhaa&r f@%&ﬁdgkﬂaﬁg&%s i aas% f”i"sl%rladisposable

shoe ‘i nsert, disposa
pad, Seenfms andiaokle beress dnd aedd anddosdle nambnmpom,mptmally ynclude

mearly 1t SOVHNEAEN ettt Lo ki oe ot TRE sion ey of eat

thera?% i 10 th&teaRABEal WG f16W aad td irﬂfﬂ‘o@é‘ theltReindl e dftBe tissue.
ermal status of the tissue. ° Conbining heat therap '

Combjning heatihsranyi widh neyrolagicad stémulation e therpresent invenden fdsds to the

|| cus I
overdfiyd 810 Sy YLl ongle IS BUL GRS RBSHRL b
comrieili; gifférdsss oﬂ‘bdam;éns@eﬁﬁmwcﬁ bid blood fl@&dmkxhe egtrémiivs) n
the extremties. [0151] Heat therapy _may be provi ded

[015), 4 Hepherapy may %ﬁpr@ﬁr@éw@éhewé madiatiqrsource, such as IR,
ultraddlubd acﬁ'% i tmgﬁ:laﬁné}ﬁ Hphi2dl géd ﬁ)ﬁﬁl‘é@mﬁ‘glgér ﬂ!nleﬁgmB}'e S Pheater 86

control exanmple o
with aeeurolopicat aiinmlatmldatnoe rof depreseno invehtopiseshewn in FIG. 8a. The

‘placeienf o hageptr §6 B Belegplfy Fiay Hom e Erearal apa vitpt oy stimulators
on a Malodh tPRRid BEAHER @the sﬁ’xﬂuﬁtcﬂk Qltu? 84 Hotdrohe 'sﬂmrh% Possible,

stress to the stinulators and ose to the skin as
such posioml ia, FIGs 8b hwhese bértenB6 is Wdaad cﬂbsamehetdpemrﬁce ebthesnsole

for SR e RSt e Eich Bt fpf Ry ing thedicated angy be, piyided by the

same'pd®el §Gires foFale BEntRIIRY, A€ br lﬁlg ahrb?tloﬁﬁ'&nﬁ%érysﬂék CFhe battery
or the controiler, etc. y an optional extra

poweb seures yapantudern powe ¢cewyrtezp ookshosa, tecsuppest the chmehs og voltage

reqm&: gag&gﬁwga{f rl-‘a.mgwf tﬁ? 8%)"&50]‘;@51 Upﬁap@; %gﬁl& tif % s1gnai generator
to préQdY APhI@SorT8 Mrik ! sigtal APt MHE rApR! ifSina18hs R IRdafihg means is

included.

[0152]  Inevery embodiment of the present invention, one or more battery power

sources, preferably rechargeable, are used so as to add to the mobility and portability of the
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to provide an ultrasonic driving signal in the Mz
range, if an ultrasonic heating neans is included.
[0152] In every enbodi ment of the present invention,
one or nore battery power sources, preferably

wearaﬁfae?}g%?xe@% ﬁl?@&*rb’l%gféaf &H@ﬁm\/\ggn g@ﬂ)eeg gf % erafﬁgr g%l%lg Yn the

presem elwemhog icdhdesdlkatinea NiCad, aTmphﬁgeﬁblbaﬂﬁmneﬁ, podwahbe geh and
present invention include al kaline, N Cad, a

| kaelrrE%tﬁlalP!ﬁ]é‘é‘SI Similarly, Qer pArtabsPPEF sousers, sughces fielgells, may be
used t B?vlglé Qﬁé%& t 1n$E§?i rfrl\/l(lzééﬁnf % p@c‘h rtfl@ﬁ gp{%\g?%ol\%lpd{e%lénown
inducqweeamphng means amlior e ele&ttﬁcal hammtdrhe power s our ce

i ncl udes known inductive coupling and/ or,
[o153};; e%fde idonal ﬂﬂpwea;ecew&q*@p Oa}@ﬁlase]am@a@ ft‘ihéh%RUI‘E) aduamtageously

u
be sdde8E MR A R R I Cctine L, oo
meanschneaaleiccmtmm}mhmahgdlewnpmem and elegtrp-aptiee pelghreed, hace been

mean | i near el ec nech ni cal ener at or ans, and
Show"e‘f’g’é?t gblg 'Qc&qne@twraﬂfe? §°mﬁ ROWSE Siom exesimmeghanical gpergy
t
xpen Y i i 35 LoftvERE A RN AN enire) TS L cal energy.
Smula@b'nphqtoclngﬁmmllsmmhgmeme ebamcgypmwemhtren‘tadlatai with light.

t.oel t
Bither 3¢ Bof pon i@ WReAPIPEER 67 G028 WPd 1 fregrieetl Ve t
providera pa@fidl op il Fech@GRME e inesGNAID0BHES o LMe sHmPatiéneSstemh.
the present invention to provide a partial or full

[0154} o c e getuators Hiscussed thvsl fabkavediepr gctisie agteatensithatirequitman
ctecr B3R s 47 TG SIUALY Bl ROLRERI L S04

mechapomeql:_temntec Hoarbwm rthe/im'@nﬁ(bzgfsaioﬁ limifedau ithikeus® of active devices.

. stinulating vibratiopn to a _nmechanoreceptaqr site.

Passiveyifigional %@a‘iofﬁ/@ﬁf R hegispd Pasping meghais calistiaters are

constrﬁ’éiéd ﬁ%mdﬁ).ﬂeﬁﬁﬁ thatp §1‘aYce \ébﬂiﬁ’éﬁl HbRhticislad Qﬁ%f are TBihpressed by
- also be used. Pass Chanical ‘actuators

body V&;glsttdimmgédcdmmMgtoe Sualh mechatnsrgenmpqtoeatmd:hmmmure that

br at i S are.co e bod
returns! {8 s Boaf 250 1S priginil Bt SEHBA Rt {srBRvi ok Srbpression or
decomBteasiofi takes iplHce, &B%bmaf(ﬁteﬁflfssa vibfatida! VR4tQS, du@mgtsﬁ'ldmg, the
ori gi nal p03|t|on when the load is renoved.

DPassive aFMes sirutuIgis rme@ﬁbf eosrprozsed Ay dhe ppplication n‘ébody weight, and
remélﬁbqétog%%gglg? s%glp -Iu-pcq{ll Jngchagl Ja? %racﬁc[ﬁs%r@generated.

ce e COFEDed
[0155]co nﬁhe soregoiny spét&ﬁa Bmlbbdﬂﬁemnobﬂle W)tnmlvaition @nsét forth in the

spwlﬁééwﬁ%e%ﬁriuwm%wg 3@#&%% 1y, Yerarditions sad gpodificaions
can be hiteieVAfEH Phd \piriP ﬂin%ﬁﬁc?n %tﬁo"ﬁ? %ﬁﬁﬁé‘ I’mm the main
ort |n i i

invention as set spedificatl
- theme theeedfolt will lbesppreciated bylpmemssl@ll\d@nn th’a ertdhet thlepreaentomntxon

s o B 8 an e TN e L Bl

main thene thereof. It wll be appreci ated by persons
skilled in the art that the present invention is not
limted by what has been particularly shown and -
descri bed herein above. -27 WHAT IS CLAIMED | S:
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1. A wearable system for neurol ogical stinulation of a
human foot and/or ankle, the system conprising: a

pl atform having at | east one bias signal inputting
nmeans adapted to apply a stinulation to

wﬁqgmﬁgﬁgﬁgrs in the foot and/or ankle; at |east

one bias I generator adapted to provide a driving
signal to drive the at |east one bias signal
i nputting nmeans; a controller nmeans for controlling
t h& vgariie systey dotieasolggigulcstingdationaaf arhuanan foptanslfor ankle, the
I .Qne bias signal inputting neans; and a power
systeggg(f%%rlsﬁﬁ%vi ding electrical energy to the controller
neapritfont habigat 1da@asiie RSigd BpuftingAtand 8&ted & apply a
. The wearabl e systemof claim1, wherein the platform
stimylgtion to meatangreeensprs an therfootandéor ankledl e i nsert, an

i f 00: i cl e..of ankl o 3
AL PR oS Sl 0 oA 4 SRl AL e e
least@ne bl¥s 3fpnal @paiting Mdahs;means i s positioned such that

stimulation I's applied to the sides of the foot and/or
ankfentradler mgansos comralling tectlasst eriedtian signahgenesatar anbthe at least

; S PhdshShapal input neans is positioned on
°“e'?}fﬁse41€‘?"§§? or mé)%lg%bsh act non-pressure point areas of
t hepdwatsoan@/movidinglebecuseal atergy @ e Rohiralter Ghea@® BhidiHe.at least one

. to gn i ndi vi dual wearing the platform and to contact
bias $ignal|geperato areas of the foot and/or ankle, so as to

2. glntl;i’éé‘(vﬁzﬁﬁb]felsﬁ%fbﬁ%f%iaihqe Al ﬂfc{BIMrhpﬁ a&%g%ttcg%?fggrremovable

nmoveme wi t hout "additional® or unhco

insole fmsen sarbartiolg of featedan and e aftielzt ofanBllesvear. ankl e. 5. The
t. | east  one

rabl e stem of. claiml, wherein the ) .
3.+ i B WrpggablF Syspmar i o byt feaskong: bifssignal iRt means is
positRined buddBaddRaASt AN s aglgﬁb%% tﬁ@ﬁdés%ﬁmﬁgyz Bhd/BPkkge. t hat

provi des el ectrical [ [

imulation to t
4. nebreawearelde system ofclaimd, boteimtin/ab teastnediastkignbh énput means is

posi 588 OF N SR i R P pEREpeBE o LS8 S0, soas
- to minBaist dReemf@t & anaividRE eabes Mk rNanid® ddRehét non-bending
wearing the system 7. The wearabl e system of claiml,

areas, G dhecfont anéorankie s es wrallomy te flexing0f theplatform gurieg et and/or
i RS Bopl ERRA0Se oAU L B SR LR 0 dtpor aner
ankle3. The wear abl e syst ém of claim7, wherein the

i ck-slip electrqde, system conprises an_ _el ectrode

st
S pathe Weastpe ruten of flaim daphertin thy ahleastopeibiassignaginputting means
comprHEy i ond B pldtod SR K Gkt Fe (Y AEQSF A i BIes
electridah stim8latioh & thieméchanarbesptors dftheddoti andtr poklat ed i n a
ment .i,s oversi.zed rel gt ive.to }he ot her conponents

6 o Yeeazahle s Ysim of glgim P whegely the pbleastang iagrsighabinpiying means
furthe8hiphiBed dtSedit Sid RFRAR efectio8 pRkéd i BRIVAY WeaRAg the system.

7. The wearable system of claim 1, wherein the at least one bias signal inputting means
comprises at least one of a stick-slip electrode, a disposable electrode, and a reusable

electrode.

-28 -



having a formof a foot and/or ankle wi th an underside
coated with adhesive for renovably attaching to an
i nsol e of a shoe. 11. The wearabl e system of claiml,
wherein the platformconprises an insole portion
8. | NTRELRkiaYlealt@mhTdidif 1, Mhehah H@Qtf&f{-sﬁg SRt oS st comprises an
12. The wearabl e systemof claim1, wherein the "
electpidgtrfad imgorporated dic k gatmpenit, alasiropltibgamd lubriciobs coatingna conductive
el ecirical conductors el ectrodes for applying
hydr@-%ﬁﬁ%ﬂ“d??%im%ﬁnaﬁﬁ?'ﬁag‘y%l e systemof claim i, |
9. Wheh@iBatabR sRbtefdITcRimSs, WIRAGHK (i H,]Sd?roﬁé?a&] mc%%‘cﬁ‘iute& th a garment
. 1t electrode’pads for applying stimlation. 14. The
is ovexstzed bélatiwytottherober conaponetts offther eectradee at | east one

10. Blr @6? %%%B%ts&%%{f:cr?gmﬁ S\}}%ﬁi% &qa@a/t%(ﬁrgla{sia%e%&'iblg%}s%géa%ie pad
havilie£ RO RCRBE MdPorinkld\Qidh 89 ind38idé Bbatéd it -adhesive fof Ire:mov,ably

wear abl e system of claim 14, wherein the vibrationa
attachigg i@ eninsple ofta sheast one of an active vibrational

11. oIBEh iRy eRaR 2l s o A hua i @rirses g ntofe porion

integydl By AAfatReto (REbSRIND bf £ 960k poidn.at | east one of an
el ectromagneti c actuator, an el ectro-nmechani cal

12. acTheawesrablg sssemdf slaimd , whereimthsrplatforyid azsark which has integral to

: [ r.qa ferro;fluidic :

it wolE) BBl OGS ClecBdt P b Bne St vy or

13. anThevhedreble syhiempasminme , Whfe thepdatfoieii id atsotk GANGAIMaS @ftegral to

. ,at least one of a ratcheting system and hook-and-eye

it eleptrpdg pads for applying,¢implatietb| e system of claim 1, wherein
t i i ] | . . .

14 oPhive b8 Sy A8 T Wbt AL eaBbr il ienal inring means

is a valoraiariab actaatdr ptovidiag stirnnlating eibrativtiao fiad medlmnoreaeptors of the foot
del jvery of nechanical and electrical stinulation to

and/ ﬁ@hﬁechanorecept ors of the foot and/or ankle. 18.

15. Theh¥eraAB]eSsySikat SRIAM £, 3 HErein t\GbABnd| REnitdR id A'183st one of
is an insole“portion integrally attached to the

an ackjye vibmatishabactentér andra passive vibratikinal awteateh| e syst em of

claim1 erein the.platformis a flexjbl.e di sposable .
16. 0B it S1e%e o SR 231 wBEn B tiveibyBrEndl RBBEE atprises
least Whé Bf ark¥ledioragnetic AQIRYA Bh ¥letrbagéthBsicilhciatsiOh Solf-state

shoe, -29 20. The wearable systemof claim1l, wherein

actuafqfea hydrewlin apteasero p PBeRMatic 3ctuater a fersa-flnidic aaseater, and an

clecdFREL AR RLAY, B M BRI Gl UMb Somprises o
least o ofd Zechefing systen and hbokrandreyy Alaimehtst 0 surfaces of .

the foot and/or ankle. 21. The wearabl e system of .
17. ¢ Hhervenmablepysican of elaum \J; whereinothe gt leastone biasgignal mpuiting means

comsE 59585 Bl G S0 pfBhl 8 p E  ltp p

a delizeryarfpoechbsicaltand elactridal stiraniation t2fhe mideRanweedeptureof the foot and/or
system of claim 20, wherein the at |east one actuator

ankle; s at | east one of
18.  The wearable system of claim 1, wherein the platform is an insole portion integrally

attached to the bottom of a sock portion.
19.  The wearable system of claim 1, wherein the platform is a flexible disposable pad
having a form of a foot with an underside coated with adhesive for removably attaching to a

sole of a shoe.
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encapsul ated within the flexible matrix materi al

and/ or disposed outside the flexible matrix . materi al
such that the matrix is optimzed for transmtting
vibration to the surface of the foot and/or ankle.

23. The wearable system of claim2, wherein the
20. 1 chbe woweblersysE® afielainy 1, schemin theplatform eomprises adlexible matrix

mateggf er{gho%kngsz{ llllb qloWutaH?]{'l tﬁés&%@%ﬁgﬁ@% ;e%é %B%: BF thléta{: u%ﬁ)?g and the

pl atfé\:@ﬁ m&ifpbm-:ﬁzéﬂ ﬁﬂmﬁﬁnmegeﬁbmbh té Refdcesof the m/aﬂd/owamtlen
t he | exi ble material such that the insole is

21. opThervearablesystema shaim 20, yhorein ﬁ:pWéhrati@n raRsIpitingrasterial
f t i
comﬁrﬂ 21:3%5? n% Eﬁng@ eggsgﬁab%%g g SI ﬁYc%Sm g ine‘fﬁlﬂé Structural

elemeMPid $ SmPGHiteRirubMrs cRafenat or s p03|t| oned such that
stimulation is applied to at | east one of the sides

22. of Theweargble systra qficlmmaA0, wihereifbthe gt leapleong getuatos igjatileast one of
|

encaé\ﬁ%ﬁ)art% }J]Vﬁti:lﬁ'l ?lterlggeg at-ér%gn %élaagllhﬁr %?sﬂ)&w (?.lftSl&é e Hekible matrix
mategighguich Sies (e@avix isopemised e ieans Pixsing rvil:rmtbm thdnalrface of the foot

platformto contact non-pressure point areas, so as
and/granfleni i ze disconfort to an individual wearing the

pl i
25 LSRGl AT, Dy IR B8Pt s
flexipleandtrix material fitled odth rigid béals, whérein the welessitonebias mgnal 1nput

ddi t | nf ort ab), e b
T T R
flex:ﬁle Iﬂ*ﬁeﬁ’efl sich thah@e %s%lct 8 %gﬁﬁnie@%f tritRghilin ?Snbrﬁh&[‘ﬁb' the p%antar

nput nmeans is applied | 'east one of the sid
sul'fantlefﬂxotfoqt t he pl ant ar surface of the foot, and the

4. o ThEPeAaRR sTiuet S clabl, phbiein fhe of RS a@}'ﬁ&lasy Sl ibug gans

compifdes b dishoreaddeliabdrd PaditiGRIASLah Hat Hifulafibe & sppHEd td¥t deadt one of
housing that is positioned renptely from the pI atform

the siggs|of the deptptheplangarisieags eftthe foat, amjs;he mpof tefogb| e

25. Z%’gﬁeggéél‘%% lsgétg'}n?o}cla elr ?Jh@{eﬂ rﬁg re%gtnnt% 'lﬁa %ﬁ{éﬁt means

compmzas aid ér 1yl RMatdr p@lsmbﬁedzé’n ﬂwipaﬁtmrm mlmeniawmmg:esm point
securabl e onto_at | east one, .of a renpvable_insol

areas, p a5 (0 migimizediscpmient 1 goindivigual #earingthsplatiara, gpd to contact non-
bendaﬁl HENGR he ﬁ%gt A/or dR1&MEE Esagl dflo/thk F1E% Y df ltlﬁc' Platform during foot

erein at 1 east one of the power Sourcs
and/arenkieahdement mdtheutgpdditiogeharmicomfantable stresg being glaced on the foot.

- Iatf rm 31. . The wearagbl e s m | ai.m 27 .
26. \unHENFATER SHREEIOGARY PO OHOPEotmy 14851 IGHR gt east one iss
signaf 8’3:% h{égns”?%% hccPtoF%\lt flab Q0P ﬂ’{@gldé%frtﬁ@fo%% Taffar surface of the

I yi ng eI tr| cal power to the platform coupl I ng
foot, andi i tap durfave ofthd feetit one bi as signal i nputtl ng
furt

27 el SRRkl bheisih hJgts FREBE hE pop R source, the

contBll&t, b ﬂgﬁ'ﬂlg@héﬁ&r %ﬁaiﬂﬁ:graftéli intd ARSWSING ﬂiﬂgls‘pBﬁugﬁéd/ﬂeﬂﬁ:tely from
si gnal- to pl at f orm Coupl i ng nmeans. .

the piw’@nabhémgcamlﬁmoﬂh&:plaifm1 wherein t he pl at f orm

e \lvggab e%?sstem o? alm 27, wherein the housmg is flexible and securable
around a foot and/or ankle.
29.  The wearable system of claim 27, wherein the hbusing is securable onto at least one

of a removable insole insert, an article of footwear, and an article of anklewear
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controller coupling nmeans are wi rel ess comruni cation
nmeans, conprising optical neans, RF neans, and
i nduction nmeans, or wired serial. or parallel
conmuni cati on nmeans. 33. The wearable systemof claim
14, wherein the at |east one bias signal inputting

30. nedhe weambjer dyseemeofjdlainal i whereih at idastadriead dle povarabarcs, the
di d.on the platformat a predetern ned spatial

contzaligh a8l SigaLaRnGEiAT o I EATAd PO PIAUER At or s 1 0

31. | NTHE GreMtaBleAlA &H] SDCI AR P WA Shd ﬁ@tforﬁ?ﬁﬁﬁepfzoﬂlﬁl‘?ﬁes a platform
driving sign each vi'brati onal® act uat or

coupling masine, asglatlf@m pcﬁwcﬂ s&ume]ﬂﬁanmﬁmrmpplyiﬂgaelmmtai powenticthe

as Si mpuél nmeans nprise a Eéurall

f
plattg}'”ﬁ rcg't]l?l peags and thsy l?abﬁee}ﬂfaf B‘gE"i‘lé‘é'RUé“ Wﬁqsa?‘i}‘/%ﬁ’e controller
furth\é'f‘gé}nﬁﬁéegg coﬁir@ﬂérrcbﬁglllﬁé’ mBARSBH co@’l‘ﬂg%ﬁ{ fhk glattﬁ?m coupling means
controll'er means is adapted to o e the plurality
for trafismitting theeidoivirlg sigrial & ﬂleqnlatfom'empheg ofeans.hers so as

52 RS S T W ] DGR Ene

contﬁ:lllgf‘@d»uﬁhﬂg Widah§ Gre WPidd1Sss c%ﬁ{mﬁﬂléﬁmﬂ 1RéaE %dﬂﬁflsﬁfg optical means, RF
brationdl actuators ada to create a vibration

meaneh end bdipiion weast of wakd yerFal as parallelmgmaherieitiontheanas -

5. ot i eRRap RSN Tt firdrah o SRR0 bt i fng means
comﬁxtis%pa ﬂﬁrauntbeowlbf«ahﬂﬁam:ﬁﬁair§ disﬁo&ﬁ oh thé PRtfoflh bed pRdetermined
sufficient to avoid placing e actuators in its

spatigbseparation petgneen the Riﬂralatmfaftcnmﬁors s@induceryibraionbyhanipulating the
phaséll,f{h%rﬁr?)i% { %ngg%cgvmg%ﬁwa}hgﬁla{dg”e duration is in a

rabl e system of

34, cl 'ﬁ'hérwkér,abl&hs@ﬁtemmﬂdkﬁnﬁm hétizsdin eiecat DeagSorid t9adignal inputting means
i nputting neans conprise a plurality of actuators

COIHHEF&F?[I@HT 1ty ofabrational \achiators adapifta ceatsd vibration When hejng

electBtARPHased Al ﬁ{aﬁ'tg e LOfrdler nRARL 1508 t?ﬂ ?t?‘o%t'r&@i‘ille lurality of
generator 1s adapted to generate an of T set r|V|ngp

vibraiogalaictiators diiietveme of othetsesodsite imiycs vilpnationsbstasulatoon.

| ace the, actuators.i.n |nert|aoercomn .State to
35. | DROVEABIE SYPRD 9f ST STt s 8 Jeastiors e signal spputting means
com%)%@;aaﬂsﬂlnggg?’éﬂ Ahafbnd |a@!um03§ladéﬁ@v t%'c?eaié“@vﬂ'adoﬁaﬁﬁen%g

generator is adapted to generate an
electotllychiagedi mdvgh@ralgmhe af lnasa do biasisignel ganerager iv adapted to generate

stepre S ing Seril. b e i esfh 1B o helfiving signplis.of @ time

duraién §ufficieft tdakeidsl Mg theldofiabiit UPHPhAuRI Re@fRnBy of VibYRidn.
in reverse polarity of the others. -31 39. The

36. weBhewewaablgsyaamef claigp s avherein theitime dyration dn airangs of 2 to
SmSEQe actuators are electromagnetic notors. 40. The
WEar abl e system of claim 1, wherein the at | east one
37. biThe segable sysiomtof ichimneihheretwtherat fdstone!bidsadigriay irputting means
vi brationpal actuators disposed on_the platform at

compyiseadlalityricctugieas pdaptedioareate aNibsaionewhen bring lectrically bissed,
and \gﬁé}éﬁ' § At 19,£st eﬁé gﬁ& 0 t#gh{},%ﬁ? ?&’arli)\’écﬂ{)%hé}gter%\’dfﬁgt &riving

ni pula
signad ﬁfphdctm@ketoahe tHeing rsigﬂahg) &5 ©9placeahe momllb aa inepti@bvercoming
actuator. 41. The wearabl e system of claim 23, wherein

state {q,EpRONE Hhejtispe responsas of the GChAatoey | al
38.  The wearable system of claim 34, wherein the at least one bias signal generator is

adapted to generate an offset driving signal in addition to the driving signal so as to place the
actuators in an inertia-overcoming state to improve the time responses of the actuators when

the actuators are being driven in reverse polarity of the others.
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conprises at |east one of rigid beads, polyneric gel,
a viscoelastic.foam a netallic structural - el enent,
and a conposite structural elenent and is arranged in
such a way as to effect adjustable vibration
propagati on. 42. The wearabl e system of claim 23,
39. V\,hé‘ge wearahle syistermaef any ane @f shaims 35ty Ihwberer the actptorsars
| east _one of rigid beads, polyneric gel, a

at
eleclomagheC MAUUSt oam a metal lic structural el ement, and
40. a TREMREIDR sShleHLSWIAn EIvaioaih afnd 14 |

a_way as zft 0 Sg?f ect adjustable vi br]%at%f %E]J%rg%ggggg?%ﬁﬁﬁg fmeans
compyige & plurality dlevibrationa agtiatoss disposed anpheplatfotny abd predetermined

actuat ors osi t,i oned. .at redet er m ned atigl ., ,
spatigse it heispdis P BRUOL o1 heliafary tepmdiycs g bftionhgving a desirable
BRiE BY atmigulRing dhagd ARMnRS1RR06KH | i¢ih8 sfsaP F &dch i
ampt he g}/at fngir m m}lﬁaThe vvelgl? abl e stg/lgtag?nmgfs cl a!i’n;n 1, “Hbrifonal
actuatpier ei n at | east one bias signal generator is

preogr anmapl e _and rises.at.least, one of a. .- .
41 o B PEAPls sy S A Bt (e qabvalich Bpnsigting rgaterial
comprisek atleadt @Rt of Figid Heane b@lynibﬂic%gﬁ'aa\ﬁsc%bﬂtﬁ‘ﬁé foaftft-a nl&i8llic structural
wear abl e system of claim43, wherein the noise
clemgutnandit eempesissiryetyral element andois erranged ihesnelnh wayias ¢o effect
: , I.0ode noi se source. 45. The wearabl e
adju@%g%g%mc}@%gfraﬁﬁqﬁg?‘ wherei n the signal generator

42. prohe desrable shaemtofefitm X3 wheRanthdilabibmiradsnsittingdaeial
ignal, a signal of a predeterm ned at |east one

S ; gnal . ) : .
comprisge i leasy ene phfigidiisads polyareriseebm visooelaptissfoarm @ retallic structural
g atr ‘ . ,
om0 Som L BT Bl ATBobdeH o EOUE e
adjudtabds vibemionlpropagatigmahnd itepat e dgeamsactuadér. is 2lpturalarofakators
.s%lséem of .claim43, wherein the controll|er is_adapted L.
positiqged gi profetgEpined Spaiial sepgration jbgiwesn dheaplurality, of actigators to optimize

the vitRatith i sticO OF W control | abl e
4: van:ﬁlyit t%g%@t1?$§%g§%5‘ﬁﬁf giﬁg# ﬁkv%r*éf orm shape, and
- re

wearable systemef olasm 1s whemin atd@ast Shebiae sigabl generatdrdsn
of claima3, wherei.n the contrqller. neapns control.s the
progimmabTe g Cempyses at Igae) Aike Ob prsficieppingy| Al 2Rt poigs enerator,
and dlbals-uf tbdéforigeRethtinE A Bfas signaper ate at a sub-threshol d
| evel so as to effect sensory enhancenent. -32 48. The

44. \eHreaveasalyy sysem of claimiddh whereinHbe opise ghreratoncemptises at least one
. | one bi as signal generator
of thégﬁa%pﬁ?{g@%% ?m@ H%dg‘i‘B’,sggngF@ d gene!

east oneée nal input means to

45. opHfeavearabile systéit pf dlairh MB whérkith the vighalsiendmtdrPrévili&cdt least one
: t hey apeyti ¢ nmassage and i nprovenent. of bl ood flow 49.
of a npRedejerminipicraggematangh asiemaholppredpieraingd ehleast one repetitive
r@d: i . .
pancSMPhLSIIRERS, BRI Al of Wb 8RR peauency
content) waivefoemrshape) ang sepatidomitieing diecdt feadt oncebias ighdligmh Ghedns.

| eyel and.a supra-threshold level, so as_to effect
6. 5 Z‘ﬁ'&d’r’%ﬁf&% YT o glaim fAcvhareinithe conigalier is adapted to control each
TYINE | r . ) | ar=-'H .
nd RSB AP Ot 0P VML b e

frequénsyiontent) v dvefrxmsshgpe land eepetitidmof thedidshsigmil, | east one
bi.as si | i nput an and the at | east one bias
47. 5 i@ﬁafreﬂ?%méﬁaﬁf laise 43¢ wharsinithe oantislise meaRs eantro he at least

one bl 3hal SARrRAASA: MsnebiaWhsdal il Heflns to operate at a sub-threshold

level so as to effect sensory enhancement,
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| evel and alternately with another one operating at a
supra-threshold level, so as to effect sensory
enhancenent, therapeutic nassage and i nprovenent of
bl ood flow. 51. The wearable system of claimb5,

48 (T EREHBDR ST RS St s Bolrelean Poiueel fhe atleas
one tﬂai@gﬁﬁmﬂgdﬁéta@f afld 9rRtaf leaﬁthﬂle HiastiigraPinpaPRiehns oﬁﬁzate &% supra-

The wear abl e system of cl ai m 51, vvherel n the bias
thrﬁSh?lgd@rel 0 ﬂS Hre h@letaﬂ»eum mpgsage ar@chenpremnmt@ﬂblq@duﬂow s

C 0 Qr, uengi es h a bandw .
49, P TREREal PGt BB, LA e Ein il eieanirpinafhe at least
one bmegm;gaﬁ&r@ms yiid @8aPleat e BiddZignah ﬂfp@t Mehfio *éb@i%te alternately at
nal for driving the at |east one "electrode is

a‘S“bc‘bFPéb@]édeYﬁl aphe supraﬁ@ieehcfld yeb e iae o ¢ffach sensoryrabhantement, -

than 0 Hz to about 1
thera tmﬁ%sgé%gn%mg&%‘bﬁmggéﬁ ﬂ&glf’ “el aim 5, wherein the
50. b| ’H& wegable shQem@r iclimg3l Wherin (he26htroINe me%h?éérftﬂﬂiﬁm‘e%t least
nmposed of a current in a range of between O to
one hﬁ%/ﬁlgﬂzll goratphand fbg phlepy 0§9 é?taérﬁgmﬁl wpul means, anghibe @t hast one bias
sxgnai Hﬁaup&&ﬁgﬁécfg ineggr%g{'vg ?ﬁds S gg %‘ﬁ%‘{ aéx'lé) gfekatgnagce{t %ashg threshold
level laadh dm:rdhﬂalyovfmg aeaher oxiehn@ﬁra@ingﬁt & Qupradierdthold Eviel, s®Bs to effect
The wear abl e system of claim14, wherein the bias ,

sensaty gphancementythelapgpfiq wéssag%ara% imepraYyemes of hlogd flosy.

f ,
51 ForAOE0L S BRGFaRF Ll TSS90 0 80eft oo
electrofle i @impobed whenesirmare freqaaciesneitioh biudwidthnsfrgetdtarthan 0 Hz to

and platformconprises nmeans for detecting
abou{ﬁi@.ﬁlém of and/or pressure exerted on the platform

52. SOITﬁﬁwéeﬁ*afﬂ@*s?s‘iémch]‘M}ﬂtSId\%Hér%ﬁl thE8iak 3fPhal for HHVﬁl ¢ at least one
and/ or bearing wei ght . The wear abl™e system one

electrggle phigisgomposed eﬁqne\menm reghenciesrwitloh bendwiddinof preferably greater

_ ect a stance phase and a sw ng phase,

than @ﬂ@%%gﬁ%ﬁ% -33 for

sub-threshol d stimul ati on :
53. seMROvearetlb aystanentlaiih 82 Ngh@emitAO BRis BipANFoABRVIRE the at least one
provi de supra-threshold stinmulation for inproving
elecﬂsd%%fcpomwcbaﬁ eI anarpifiequensiesevittpgbarmvadthenf maost preferably of
greatq}an ‘\ﬁnlﬁft %{)gﬁ mﬁz wherein the controll er neans .
her conprises ~“power managenent means for placing

t Mthesyetrable systam pHuleim Spwheareinahe bias Rizael foberivin Qhe 4tQ&dst one

rgﬂg/ or ankl e 1;' s not substantially bearing \NEI
electradeiis compesehef Lfirregbin aagqehbeieen 4 jo 1@ mAfm” cI a| m1,

55. V‘h@n‘é%é&r& syt BP&Eﬁﬁe 1%&%’5@? gi%n%‘ﬁéﬁér}x/\g}ﬁé the vibrational

determ ni ng gait cycles so as to pla
actuaton sseronzpasedvef omecranere dtcqoendiesdeitlo s bamdwidir efdeéaenthaed Hz to
b t@fgﬁ%s of a predeterm ned gait cycle. [QUERY: This
abou repetitive of 58- 59?] 61. The wearabl e system

56. 0ﬁ‘h€'v§€aﬁ"ﬁb}e systénd Qﬁélaﬁl?i'frv{&%r&ﬂtﬁeﬁgﬂ\ﬁ A1F6CN i %H‘Feev?ﬁrational

for harnessing energy fromgait cycl&s and
actuatoe iseompiosed ohempdhanicat stimelatibn ofigrelter than 0 lbs/ in” to about 10 Ibs/in%.

57. The wearable system of claim 1, wherein at least one of the controller means and

-

platform comprises means for detecting movement of and/or pressure exerted on the platform
s0 as to detect to what degree the foot is moving and/or bearing weight.
58. The wearable system of one of claim 1 and 57, wherein the controller means is

adapted to detect a stance phase and a swing phase, and to provide sub-threshold stimulation
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har nessed energy. 62. The wearabl e system of claim1,
wherein the power source is rechargeable. 63. The
wear abl e systemof claim1, further conprising a
thermal radiation source controlled by the control
means for providing heating to the foot. 64. The
for sgrsprnpitancsment dudhg alstiance phast and leprovakpopmi-thoeshold stimulation for

. _adjusti hg,nmeans. for a arer to adjust the anplitude
imp g o eY AigneR swiheiistng threshold and
59. t hehaRRkfable dySiésl f QLinPSE Vﬂfereiﬂﬁ{eecgﬁfmfl&emé?ﬁ ‘fﬁ{?é%}%mprises

nmeans. 65. The wearabl e system of aim1, rt
powerongnagsinant mearsdasplacing thof s yareneintagpavedr cpnseevationangde wien the

- .nmeans_for. rechargi ng.,the power, sour,ce, interface neans
foot SOy 10 NP PmD e e Bie g0l iminbhiOfx  or nal
60. deYhé @ehiabie ROSTLdl&im PRINGTRIA #ld %goﬂ@xl Qﬁrﬂ.tdoﬂﬂ)ﬂ%géjmeans for

progranmm ng fhe wearable system and recharging't
deterspnmg gt ycles s@6s toTacebesysitie upgartagrovet cohseivatibn mode during

N NN M T T ———

5971apposi tion to specific anat om cal structures of the
foot and/or ankle including at |east one of |iganents,
61. { e sarablsnysiem afipkaimek furhet cotuprisiag sqoer setowetytmednes for

/ nkl.e. .67, The rabl e systemof claim1l
namgsffe R Ry Gloaf Bl Sy & ang G B B ETATED ¥ Sue Troth the
haméssed@sgy)g energy fromagait cycles and neans for

rechargi ng the power source fromthe harnessed ener%y.

62. ggThenwesrablesystem of sigins b iwhgraie theqrassr sercs isi rechasgeab

c LS4 Ok f.ar ' . t i si gnal
6. TR EhOhe T B R RS oBlyoli g fiimal T g e
contisledbyp thef mntobmeasdbr protvidihg hedbing @b thedfood, east one bi as
signal generator adapted_tqg provide a driving signal
64. Vedablsysiem of g lo gt S9mBriting RARUAERE MPARS for a wearer to
djustRRNmplitade ifChsHi ﬁ%ﬁi :
aJFlI east I?)ne biefatgeglraégig:ng%éneral?%gﬂésgg t eqjééﬂaﬁ%%{] E‘ve?)%]%fongor
morefsif she inpyting meapsit t i ng means; a renote external

c ut er f.or effectjng . the.control .of the controller
65. © OfTREN EhraiR syelih OF it L BiinR Somrisi B abieasy S5 of &h xtemal power

coupliRgi Mo feRRarFai e PBRWERRIIréd) MtérfarR e AY F& iRk facing the control
roller; and a neasurenent neans

conputer and the cont ] nd e
meang O’flﬁxmmﬂgiwm fordipghostic, atimikhaione salibsatbjgeand pegramming the
| [ ' ' wherein the renote external
wearkh A W0 gl 5

hi%ate with the controller

66. t OTtefweribly 8ysér of blait 15 WhiBRkSthe PRitdrRds b th@omiRdatructure
: Igast one bjas.signal inputting neans, while .
adapted tg,pefdtion 4 bighsignal upputting meapointagpesitipn o speeifisianptogrenl

strucfif P YRAAdo! G arRiRERIURE A8 o R RAN HpBR, pones.
muschisf adrskireassdeiate Witkthe Bdcd andlogalile.par aneters suitabl e

f t he bj ect based gn_the observed
67. erhe wearaSbLfe szstem o? claim 1, further comprising:

-

a power recovery means for harnessing energy from gait cycles and means for
recharging the power source from the harnessed energy. |
68. A system for optimizing neurological stimulatioﬁ, comprising:

a platform having at least one bias signal inputting means adapted to apply a
stimulation to a skin surface area of a test subject; '

at least one bias signal generator adapted to provide a driving signal to drive the at

least one bias signal inputting means;
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responses of the subject. 69. The system of claim 68,

wherein the renote external conputer conmunicates

optimal bias signal paraneters to a wearable system

for neurological stimulation. 70. The system of claim

68, wherein the renote external conputer selects bias

si gsantrollermpeans preopgolliagithmideast one bies pignalasnerptaraad the at least
one ﬁ'ﬁp%ﬁﬁﬁl'ingﬂtting%aﬁs}wt em of claim68, wherein the :

p]I at formtonp

nprises’means to provide test stinmuli as-
wehlreiiSte@xirfd cdmPorl fdreffebeng thejc@tirol ofdhe dRMfroiés irRBhs during an
.of claim®68, wherein the renote external conputer
optinizalien BESed&ns for receiving and recordi ng responses

fr j [ i gnal | i ed. Th _
B b e RER R o 1R SRl g e s na
C oamtagiirefiRAPMHe SR ToNBRisuring the fe8F@isks H0tha fedt & di B@mulation is
responses fromthe subject for each bias signal used

adjugipd; vehpaeinitae remaie ¢ cppiterdy adapied tprromypaniesie yrth the

contf2 8 et VAIGHR s Sl EBhA TSR 1SR s o) ppucing
meany, rdiile rédpengs frmah sebjedtfin @ombaxswvith gePlatfifrmPand executing a
(?r edeterm ned one or nore frequencies, anplitude,
pres "é’ﬁ‘gtt? i B ObsgEVESk B easuisd, Wherginghe fapete computer is adapted to
. . [ [
dec AL P Gl 840l pHEREER SASLIT L Ah TPABe Boerved
respaeses of thesubyacti cation [ink, a wired or optical parallel

co ni catign |ink, w reless RF co ni cation |ink, .
69, andhesysmeE cleig B w@rfemégﬁfﬁmte &{‘ECB?[;TE?‘HR‘?‘CW%?WHE‘WCS optimal
bias %gﬁl‘iﬁ}ﬁf]et&ls% Hwedrabl§/sRinfdr Qx@uﬁ?@?&%%ﬁh% atbR! VIng

I
subj ect responses is a'wred neans. he system of
70. c| Ehersyssm whclein 681 whkernindhs rénote exesial computeb§edets bias signal

responses.is .a_wreles ans. .-35 78. The system of
paral@F%Fs O_'S}%’s,% hﬁfg_roé"i rﬁsRoH%esroZ’ﬁ,ﬂ%e %‘H’é%put er is adapted to
71. COTHRIgyststh Bf ¥airh 68 ! ikeréRthé Platform OMPEBE AéMs Fo pRVIde test stimuli
stimulation directed at a specific actuator and hence

as well agpbias pignakigghesubisst.as t o observe and neasure |
| ' .
72. S 8&?%&9{5% bFoRRN 88 swdh%@rtg%yeaéﬁgg%t?ﬁﬁ? Qélﬁglﬁéﬁcgﬁ»%sgs means for

IS recorde sin’'s .
receicing and remiéing @espphiesifiogn pershbjeorfoe eachMas sifigal appliedn of
claim 73, \Mgwer,ei n the renpte conputer_ is adapted to
73. nehlgswsten ebelain 68 whessintheremnis externabeerapyteicpmprises means for
. | o | N
a5 R pBID R B 0GP ER s AP wdfnchoch e
stimulesnappiied. system conprising: providing a wearable

pl.at f orm hayi.ngo r nmore sources of stinulatign, at
74. | ollhs s¥sieen OLSIBLPY. pehrarinhs remmsss PEGmBLoRRE S Agtbiedia:
comBMESRE Wil the CORBIIRE hRAns & FR1BE el deREraliOf of £67ak Sighhi 5TG

the signal generator, and a power supply source for
predgtewenéona dremersfraquenaes, amplitudet iepefition, suwefoun shaperand pattern.
75. Stfh@s!.ygelrr?gf clgi?xg 68, wherein the communication means is comprised of at least
one of a wired or optical serial communication link, a wired or optical parallel
communication link, a wireless RF communication link, and a wireless optical
communication link. |
76.  The system of claim 73, wherein the means for receiving subject responses is a wired
means.
77.  The system of claim 73, wherein the means for receiving subject responses is a

wireless means.
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activating the signal generator and supplying a bias
signal to the one or nore sources of stinulation to
~stinul ate nechanoreceptors based on a determ ned
t herapeutic need of an individual. 81. The nethod
according to claim80, wherein selecting a |level or
78. f olhe eystemiofglaimi7d nwhemsimthee sermoteicosiputee #sadapied tanommunicate with
dndiyidual's threshold.|level. of ,sensation in the area .
the qo bt Renciatet G aimietol Slirefd SR Sl astBir g HegCe a specific
regicil @ 4818 QbseEhAd Me SRk ERIchiMEdGedpRY&s, WherbBY) MeQks onse of the subject
. stinulation conprises adjusting or programm nd)t e
is reeasfed and aljustmenionn stixnulation bambke padntl opyemes pérforntance.
preduce a therapeytic level relative to.;%g asur ed
79. P Be S5 ol SR 3 e Be o capeicEisalBaPn &0 Hegtire
respEMisestfroh ik ¥hBjU&! perfaninghepreRiided AR G%Ghﬁglﬁhg b&lafbdr gait.
82, wherein adjusting or programmng the controller
80. t oAcwethpd fon previdingmenigjogikalgéinmlationrin ovaarabisystean, comprising:

o1 BVdpf AN S BT Befine o eUBPE spiresspE TRy Aden. ¢ least one
sign@l Geférdion dotisled LAhELES or MRS Riufces bE sEMblalibS S\ Qnthol16VRk

is about 5 to 50% below the neasured threshold Ievel,
contigliing e sigapkgaarméoroinde powersupplyeurcedos povesingtthe controller;

’% shol.d level . 85. The nethod according to
sel C g?’%&%@o}%‘?{ eslg'l“%:ucl)?erhpornl’gﬁl g adjusting or programm ng

t hactivating thel sigfal peneenot &l subeyiﬂC%' #5ia$ bighallto @8I ®ieDrhore sources
produce a _suprathreshold | evel bias signal for the

to . .
of stigalgiinndle simulaie meshanorecenipssbaged gn adatermined Wharapaytis aged of an
individl@y: 86. The nethod according to claim85, wherein
) setting the inputting bias signal to suprathreshold
81. | eVht methydracead ! ingg?t:laﬁng g0hevheseinidelduting asde\gmfat fdi?%nl dfG¥mulation
to 1000% preferably, 20% to 500% nore preferably 20% . .
COmebWEgM%ﬂs‘gw& wemaéf@ﬂﬁf Hgasfsogtﬁgeaﬂpftsm%gﬂ% mythe atgy to receive
stimfdtionf e nmet hod according to claim81l, wherein the

measuring of a threshold |evel. conprises inputting a
82. i Thevpiethod ascailipgad claimt80e whereiroselenting adeveliat form afistimulation

com B BRAERT b AREF LBEMRSUETR b Sl herorto

prodét@laitfipeitd B3RSt the Mehfife @ iRePbldTRV& a8 abéfding to a
actuators. 88. The nethod according to claim81l,

therappiticaiesd phan isigidualng of a threshold | evel conpri ses

[ ' i i sj.gnal t h ne or nore
83, P A8a e g, cBlf 5oy yRafln dhubing of PoaimRieipg sonolte
to confroltthe biak 8ignal gnefatdinb ipkodide b RehsviElerbanyvdddnt Bihs sip@al comprises
) pltﬂ%pr m no, | onger detects stinulations fromthe one
setting,the, Bjag signak tga sybthreshelddevedo. The nethod according to

84. ClAidMhbhod %@r&hg 1 Bﬁiﬂ%ﬁ‘?\gﬁ&gﬂa V\:ﬁé s-%t%n%&t?oﬁ&‘ i’évQ{ Jﬁ%&ht 5 to 50%

conprises a trackRing procedure I C €gl NS W a
belowthel medsured threxholdlevel, gvie a preferefdeast beiweeh 40wt 30% below the
Q&es t$' rfs the final threshold based on an

ch
measpred;treshpld levekesponse. 90. The met hod according to
85. ClPleTéthod W&k&ihp & BRin 83 StdithBlcopribidg Ydiiink dr bFoEFAmming the
controller to control the bias signal generator to produce a suprathreshold level bias signal for
the purposes of therapeutic massaging and improving biood flow.
86.  The method according to claim 85, wherein setting the inputting bias signal to
suprathreshold level comprises setting the input bias signal of 10% to 1000%, preferably 20%
to 500%, more preferably 20% to 100% above the determined sensory threshold.
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conprises nonitoring activity of sensory neurons
emanating fromthe test area. 91. The nethod accordi ng
to claim8l, wherein the nmeasuring of threshold
conprises nonitoring brain function using tools such
as EEG fMRI, etc. 92. The nethod according to claim
87. g8oThgymethwidracsending torvipim §le wherein theanensuifing of artlireshiolshlevel
onpeises first. determ ni an optimal |evel of .
com{iER el g # i b3S el P Rbir oot e B4firs fad mgmressively
incredbiaf e ardflitadé bNtie didsQYHlal @iitilfaA1HAiP{dual waathi! the Blatform detects
_conprises adjusting or programm ng the controller to
stimglgiignsdrom e drieser morgrodithegshmtersor to  produce a

. RS G4 e B e b v
compiRE &ptsify Lebkinthl dids Skl @thé 6AdbOhofe dchithdts hfd Frogressively

conprises repeatedly neasuring the performance of an
decreasimgvhelamplijuge of dierties Benal andgloanyindividuabweaning e platfosmino longer

detecef yShylbfih P R bt o R 20 o 1o opti i ze
89. t hEheRREbd dcHainzab FRMGS 1, Verci e Mdab@EhP6TOMhiésheld evel

claim 93, wherein the determ nation of an opti nal
compyiseird acking precgevresidigh begies wishamainimy caspgxjmal signal and makes |

e RS g TR SO 5 i ol
90. deTle miethatliaotordingan chudiiSTaiwherein e hedabming efethreshold level

conprises nmonitoring brain function using tools such
compiseEmENHAHNgG AR VILY Of BEnSPRENGHEPIRINANAEBE HoRYthe dest preRm

91. 80Thé"€n§ﬂ1%h Rcldig iéf'tgrw Yalitn¥d, &Hﬁem {Ag n?gm g SRk ﬁ%oniprises

provi ding non-defermnistically ran as sl gha
moni®@ingTireinfendtonh wingntodisrsgch as EEG] fMRD, etmher ei n t he

92.  obl ed gShrdoo SlatR0, YErBineitinE sl op forh of simulation
comf&}qsﬁ@ﬁf&dcteﬁﬁin% anlQRIMR 1A oPRERIGIGY tO clai m 80,

erein progranmng the controller conprises ) .
93.. pr'Bag mewod gceardingite slaith $Aawhereinselecting ndevst oriferm of stimulation

i ignal composed _of, one, o re frequencie
comjofS R or TREEHRnE lnerPfller B Spud AR bieihpepepptor o
proddeef therapéuticde e relativd@nthe optitaal levél oksEmuliios.

preferably greater than 0O to about 1 KHz for

94. "ol B prpthafl ageqrding e clsim 93nwherginsglacting a levehor fomgeof stimulation
i e RV

comHESt Fu Ao R oS o o R LR Bl o

sensddinmoidi 1agk (eog. abmilé séhshivitysddndig balance| ealking, @ic.) and selecting the

X %i nmul ation. ,100. The met hod_according to cl ai m 80,
SUmMUIRan S0, s i eptimize the gieasuredperforgance, oo of greater than

O . .
5. e MEER ALborbink  clab @ el (B¢ AREhnAAT gyl Sy
stimuddtimnt levid) @oiriprifesr momitcdring activity of senb@tyinenronaechanating from the test
range of greater than O |bs/in2 to about 10 | bs/in2,
A preferably greater than 0 Ibs/in2 to about 5 |bs/in2,

9. MOrt REBHE aeéarmnﬁ% gnl pa,t\bﬁé}e@ th@8éikArink omanféﬁ%%iné

bs/in2 as a nechani ca stimulus. 101. The
stimutatinie 80 compasesi monitaringrain fgndtive usingttods sech 4sEEG and fMRI.

97. MR méthad according to claim 80, wherein the inputting the bias signal comprises

providing non-deterministically random bias signal.
98.  The method according to claim 80, wherein the inputting the bias signal comprises

providing a repetitive pattern of bias signal or series of signals.

-37-



adapting the controller nmeans to activate a power |
conservation node during a predetermned gait cycle.
102. The nethod of claim 80, wherein programing the
controller further conprises adapting the controller

99. (7o 08 gl AcChuliie o e heEeip prheraragsa e coniolle comprises
prog%ﬁﬂﬂgaﬂlé Bihs fsQhal éH?JE&YdﬂS %&?ﬁg fbllﬁvgl%r%gg’omﬂxfb%d BBbRO8r more

cl ai m 80, erein prog anmngt
freqliﬁmpteb anﬂmmﬁprramsnf gactagrtthag0 Hrao abodtr 1@ KHe, prefensbly greater than 0

o S50 o A GBS 7 BB teor he B e tin,ac
- a cuxg%&ftﬁlﬂg éfhlg%tncﬁ‘ te{?m%og g%gﬂ?fﬂ’ Vﬁ%?%b% sreater thag 0 to about

1 mfp/hasmore @eferably greater than 0 mA/in® to about 0.5 1 mA/m for electrical
stimulation.

100.  The method according to claim 80, wherein the bias signal is in a range of grea{er
than 0 Hz to about 1 K_Hz, preferably greater than 0 Hz to about 500 Hz, more preferably
greater than 0 Hz to about 100 Hz for mechanical stimulgtion, and in a range of greater than 0
Ihs/in” to about 10 Ibs/in®, preferably greater than 0 lbs/ilﬁ2 to about 5 Ibs/in®, moi‘e preferably
 greater than 0 Ibs/in® to about 1 Ibs/in® as a mechanical stimulus.

101.  The method of claim 80, wherein programmihg the controller further comprises
.adapting the controller means to activate a power conservation mode during a predetermined
gait cycle.

102, The method of claim 80, wherein programmiﬁg the controller further comprises
adapting the controller means to alternately provide subthreshold stimulation for sensory
enhancement and suprathreshold stimulation for iinproving blood flow. |

103. The method of claim 80, wherein programming the controller further comprises
adapting the éontroller means to detect a stance phase and a swing phase, and providing a
subthreshold stimulation for sensory enhancement during a stance phase and a suprathreshold

stimulation for improving blood flow during a swing phase.
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