WO 2012/ 001678PCT/ 1L2011/ 000487 DEVI CE AND METHODS FOR TREATI NG A LONER

LI MB JO NT PATHOLOGY AND LOWER LI MB PAIN FI ELD OF | NVENTI ON [1] This
i nventi orwooymescsed to, inter alia, nethods of treatirgraLzabpmaes7
afflicted with a S5lower linb joint pathol ogy. BACKGROUND OF THE | NVENTI ON

[ 2] Knee osteoarthritis is the nost prevalent type of osteoarthritis in the

ost eonREMICEANBIMEr Bl AOR B Tibve 21, Wi SN SUNT R ITBBLOGY 0

of disability in the Unlted States. Early diagnosis and 10treatnent of knee
osteoarthritis are of major é&ﬂ%ﬂﬁﬁﬂ@@ib%ﬁﬂiﬁgﬁﬁelp patients to manage knee
osteoarthritis synptons such as pain and disability and reduce health and
health related costs. [3] The nain problem associated with knee
osteoarthritis is deteriorati SHEbD QRINYENEIONr cartilage. Osteoarthritis
can be caused by previous injury, repetitive strain on the joint,

fractures, |iganent tear, and neniscal injury which can affect alignnent
and pr qool]e Meainvamibit Balirectt8heriedi wdnymethotio b traftinghn adjse atfictediwitipeopl e
to devel op osteoarthritis, obesity, and subchondral bone deficiencies (the
bong | ay®Er IHAB fSiRERHbLISAS tllage) [ 4] Medical history, physica

exam nation, and x-rays are used to diagnose osteoarthritis. X-rays are
very heIpfuI al  owi ng the physician to see evidence of osteophytes and
joint space narrow ng arﬁ’AClﬂﬁ@f@%%’ﬁﬂ@W?ﬁgﬁld@@i n. If nore detail ed

i mgi ng i s needed, an pi c knee surgery is
anot her way to V|em/the condi tion of the knee.

[002] Knee osteoarthritis is the most prevalent type of osteoarthritis in the industrialized

world. Over than 30 million Americans suffer from osteoarthritis. In particular, knee
osteoarthritis is the most common cause of disability in the United States. Early diagnosis and
10  treatment of knee osteoarthritis are of major importance and can help patients to manage knee

osteoarthritis symptoms such as pain and disability and reduce health and health related costs.

[003] The main problem associated with knee osteoarthritis is deterioration of the articular
cartilage. Osteoarthritis can be caused by previous injury, repetitive strain on the joint, fractures,
ligament tear, and meniscal injury which can affect alignment and promote wear and tear,
15  hereditary factors which cause certain people to develop osteoarthritis, obesity, and subchondral

bone deficiencies (the bone layer underneath cartilage)

[004] Medical history, physical examination, and x-rays are used to diagnose osteoarthritis.
X-rays are very helpful, allowing the physician to see evidence of osteophytes and joint space
narrowing and rule out other causes of pain. If more detailed imaging is needed, an MRI may be

20  ordered. Arthroscopic knee surgery is another way to view the condition of the knee.

[005] Kbnee osteoarthritis typically develops gradually over a period of years. The primary

symptoms associated with knee osteoarthritis include: pain, stiffness, limited range of motion in



[ 5] Knee osteoarthritis typically devel ops gradually over a period of

years. The primary WD 2012/ 001678PCT/ 1L2011/000487 the knee, and | ocali zed
swel | i ng.wknee/msgrgoarthritis pain is usually worse fol lpowimgmiacdoisssity,
especially overuse of the affected knee. Stiffness can worsen after

prol on [i of. I MeloR knee asteoarthriti rogresses, synptons
gener algtl%g/ l%e%oa?ﬁgﬁ%ﬁléecgg‘%/%g%‘ Iéfeg] OS%R?M{SI R E?s't’sélf’)@f ?"HFSI%t P@O‘(‘%‘ﬁ r?S%{‘r’T;g'e
cured. Most, reatnen%s av. ilag%e today invoice 5 nedications that may help
manage "tsﬁé"‘%l{)’n‘b‘te&ﬁﬁ of Mectlsfied &peie tidagssiran prorsn afer pralonged pesipds phrestingsone
patients obtain better pain relief when using nonsteroidal

anti - i nf\$ kraeeasispgrthditig grogredss Hayptoms Gereedllydrcomhmorneveremai ni ng COX- 2
selective inhibitor. There are al so opioid anal gesic nedi cati ons avail abl e
for patients who need stronger pain relief. [7] Aside from nedications,
ot her t[0éa} nefurenilycouctarthtios @hnnontreaeurtd.cMoar treatjneatsi oafatdé ddhysingoleéds or
vi scosuppl enents, exercise / physical therapy, weight loss if overweight,

t opiscal medieaidhs HaNSRy BEPGRarAEe THEPRAIptomd) ARbtadtbpEa chnt HeBRmARAYE Sind relieve
gl ucosam ne and chondroitin sulfate, and as a | ast resort- surgery. SUMVARY

OF THE ﬂf&ﬂy BN Pl tiehBlobld B%r%??%&igpal er%M E{fﬁg g&%%?&ﬁali ﬁYl%ﬁ%ﬁB%?@g?S a

nmet hod for treating a subject "a Icte ower l1nb jorn ogy

conpri si S of ;, (@) secur.in evice to.a .subject's foot, .whereby
he” devAABSF o KRB el e BERTRG CAGH AT i totiar Bpaflisiii
attached fo the securing an, and a noveabl e anterigr protuberance and a
nmoveabl %‘atgﬁ%{’ Biefisptions g¥ ﬂlﬁ@%b@%tle(%)w@a’}e%Ftéﬁqgﬁ@’*’tlm@hﬁ%st erior protuberance
and the anterior protuberance to a bal anced position, the bal anced position
being a Eosition wher eby the device provides a reduced and/or mni mum

i nver sil8R7lor Asideefometmegisetions. aihel riugatneontsr ichwde:t ocalhintraaripear ingections oflur i ng
the stance phases; and (c) fixing the posterior protuberance and the

antidr i otterpide toubascasuppleh@ntsh exaipg drghysieatihyherapy) weightblabaifceadrpegitt itapical
thereby treating a subject afflicted with lower linb joint pathology. WO

2012/ 00teanB Ciéel bralel 3/ QpP4B Theat Ghd Lold ARBINSMRO[udBRAind AR SHoRIRMN §dMANt i on
provides a nethod for treating a subject affficted with knee osteoarthritis

conprig&ﬁgwgmgt§£@g%u§&'.(a) securing a device to a subject’'s foot, whereby
t he device conprises Pbot securing mean, a support nenber operably
attached to the securing nean, and a noveabl e anterior protuberance and a
noveabl e posterior protub X i 1 e posterior protuberance
and the anterior protuber%iﬁﬁ RY QF Egﬁgn, t he bal anced position
being a position whereby the device provides controlled inversion or

control eversion,toq. th ubject's foot durjing the stance phases; .and (c)
fixing [b ﬁgl pOL OBf iCBPOg%?‘EstF éJﬁ%ngaﬁlg{elgt}Pél BIQY @F?Grmﬁp‘&‘ﬁ E‘Efettr%?ﬁ‘(‘}g 3 Ybiget
support penber in the bal anced position; thereby treating a subject

affli ctaéggwdtwt}kﬁéfé”%ét%&wtmﬁﬂiql%gy cqmprjsingthg sisphef: (@hissaiipeadeviento a
present invention further provides a nmethod for treating a subject

af f 1 i ctsebjeqlist Fodtowdereby nthe ndeyoagl oskptigsad fpeti secotnprmednn siggpost epmtef: (a)
securing a device to the subject's foot, whereby the device conprises a

f oot sepurabhoatteld, toahssspmand mermad aopereableinatibapidatbetmict Bid & BRNEANE
mean, and a noveabl e anterior protuberance and a noveabl e posterior

pr ot ubglaRES: frelubehtddr %l? NGIibARINE OSAET hferidk ObMRYAMCE 3AE {Ha aARERE! OF
prot uberance to a bal anced position, the balanced position conprises: a
posi ti P i Qvi des ced. .or _m ni.um L nversjion or
ar edu%g(gﬁgﬁéﬁ %r tOmQ gqagr?&\rér%(gg) 89@?%’&}%&?%[{@%@ th%%lceg??‘ PQJH?%SFB GH S}hf Iﬁgy §b%nce
phasesiﬁnd a m.ni mal Ioger | i mb. nusculoskeletalﬁ{el t%ﬂ Ealn posi tiqn; and
(o) 11 SEnse Preadssrterich 45piok SBIBENE dnERRIOR At & 4pHUGFS 87/p BHRIBBILAEO { he
support nenber in the bal anced position, 11] In another enbodinent, the
pr esentl© theshierorfoptdurigrthe planserhases; ard (rd dixfng the pesderiorgretuberspescand the
afflicted with knee pain conprising the steps of: (a) securing a device to
t he sulsptgcivr prtolgranoghier dbysuphert deembe mothpr bd@ased positibns dewhyngeaimang a
support nenber operably attached to the securing nean, and a noveabl e

ant er i eubjpetaiffiioedanideloardlimboineaith6logy.




WO 2012/ 001678PCT/ 1L2011/ 000487 posterior protuberance; (b) calibrating the
posterior protuberance and the anterior protuberance to a bal anced

posi ti on,wohei1mi@sced position conprises: a position vvlnerrﬂby)ll/blmsj;evi ce
provides controlled inversion or controlled eversion to the subject's foOt
during stance a nlna knee rel at ed pai 0si tion;

it ng DRE) 38 PRF BiPoR Rt Drebiacn i S e orphat dbPiioe A il
support nenber in the bal anced position; thereby treatlng a subj ect

af f | i ctasficteds witl lsaee esiecashritin compEsingerstensEof) PTrENeaFdaEs DRANDIESES [ 12]
The present invention will be understood and appreciated nore fully from

t he f olfbowwiwlipretet #id devide somppséson foak securimgcmepmne tsupporivtnémbdreopepgdnded
drawings in which : [13] FIG 1 is a sinplified pictorial illustration of

f oot wealttaglpdsto Wed sebunind MPET, adridve movebiOdarnies prbtuberancecahddi MRkatilé t he
present invention 5[014] FIGS. 2 and 3 are sinplified side-view and

f f ran
rF?g V'ﬁl?)‘séfelgbrs :J%Flﬂ)teraﬂeé (B?S&‘ﬁ%}dtmgu%e Oéosw?ﬁ)r BRItWER4Ancel afill Ghel; iante te[rl%ll'_’]

1 fied top view I | Fustration of "the footwear of

showi gl HpASL [ £"HIAR:8 oSO uerRAdi RN, B bOS, B G55RLN LAKERL g@t »

[16] FI plc oria nment

anterioy (forward) 10 ost.eri or rmard rotuberance on, a, su ort
member de4tEe e e fwt@ﬁlﬁgdﬁrréﬂ% opreopilh Gk Sxsisior [ tbaE TS TpotAuniseahe g |
a sinplified pictorial illustration of another alignnment of the anterior

and postasee phasss:oandole) dirtnasthe postesempprofuberaaad and thecanderdir myotuberangso@i thent s
of the present invention. WO 2012/001678PCT/1L2011/000487 [18] FIG 7 is a
si npl i fsuppbrpinadnobsarailn ihiel beddncad i pasitioh; aheseinakreatimgoastubject affliated wpkrkakeve in
accordance with an enbodi nent of the present invention, whose rearward

pr ot ubegysgRe@hmtas a greater height than the height of the forward

pr ot uber ance. [19] FIG 8 is a sinplified pictorial illustration of a
sneaker constructed and operative in 5 accordance with an enbodi ment of the

pr esent[ol Ve b a5ther¥ARRRith i V¥RE 9r£5r9t1H\té‘?ﬂh%H ?ﬁtmgr@v@gs%q{lﬁho@ firgRbtisdan the
hei ght "of the rearward protuberance | lustrates maxi mal area

boundar su Sectoa]lcfﬂpc?escf &vitH ”Mv‘ leb E‘rﬂgaﬁgg [eltacf aﬂ’ln%%ng;g%%t'[hg rste?E BE ‘{Qﬂe%{?ﬁﬁ W th

respect ace, accor 1'ng t € prese

' nvent Id%wce to the subject's foot, whereby the device comprises a foot securing mean, a support
member operably attached to the securing mean, and a moveable anterior protuberance and a
moveable posterior protuberance; (b) calibrating the posterior protuberance and the anterior
protuberance to a balanced position, the balanced position comprises: a position whereby the
device provides a reduced and/or minimum inversion or a reduced and/or minimum eversion
to the subject's foot during the stance phases and a minimal lower limb musculoskeletal
related pain position; and (c) fixing the posterior protuberance and the anterior protuberance

to the support member in the balanced position.

[011] In another embodiment, the present invention further provides a method for treating a
subject afflicted with knee pain comprising the steps of: (a) securing a device to the subject's
foot, whereby the device comprises a foot securing mean, a support member operably

attached to the securing mean, and a moveable anterior protuberance and a moveable



10[021] FIG 10 illustrates effective area boundaries of positioning of the
anterior and posterior protuberances with respect to a support surface,
accor di ngvoaoenbodsnment s of the present invention. [ PR27r/1E oG /0(DAs7
illustrates effective area boundaries of positioning of the anterior and
posterior protuberances wth . respect to a support surface, according to

Bor t ai MOYeHERRBEPEFaNEH L) 5 sAlib@RBE | HirenpeSTIOr [Pralpbipese 1nd | g aplirigy
effective area boundaries of positioning of the anterior and posterior

pr ot ub@reiberanes o badansed position thepplancedngsitign sompeises: dipegition vsFabyithe

di seases of the present invention. [24] FIG 13Ais an isonetric view
of a prdetichgravides sarttodlbdl énfepsionoe contrallddootevar fo Raabjacts figpttduring the
enbodi ments of the present invention. [25] FIG 13Bis a frontal view of a
pr ot UbgfaABE Ephabdst akd & Melhinkkd Sk %lét@@gﬂ&ﬂﬁr 6RO LEN N@) tfxipgaei pesterior of
the present invention. W) 2012/001678 CT/ff2011/000487 [026] FIG 13Cis a

si de vi t | i .to
e FEyBEaf PR HOSHREG pRUMIRIE e A5 EUBIRE MBS RO, o

A degenerative joint diseas This invention provides, in one

enbodi ﬁ@"ﬁ?‘?y SRR O %EiﬁéciﬁqS ”kggﬁ%eu‘ﬁfeé’éfd{%‘ﬁ licted with a lower |inb
joint pathology such as but not limted to degenerative joint diseases and
nmuscul oskel etal traunmgs. of H GO LS| e steps of: (a)
Securing a device to } ¢ ; Nzl ce conprises a foot
securing mean, a support nenber operably attached to the securing nmean, and
a noveabl e anterior bul bous protuberance and a 10 noveabl e bul bous

post er i(8F2]pr dhapessaridaventipy wilh be ypdarstaed apbanpseciaed Borg by fium tsce and t he
anterior protuberance to a bal anced position, wherein the bal anced position
conpr i $eldowingaleiaileddesshiptiebiakemhm aapincgopwrithitbkeappandestidrewihgs mvehishon or a
reduced eversion to the subject's foot during the stance phases; and (c)
fixing the posterior protuberance and the anterior protuberance to the
suppor fomrbEIGi histdwimphfiehgie@dripbgiuttiration df fo@meth@nstendiatiamdsseratit’dan
degenerative joint disease is lower |inb degenerative joint disease. Each
possi bigkédriance with an embodiment of the present invention

5 [014] FIGS. 2 and 3 are simplified side-view and rear-view illustrations, respectively, of

the footwear of FIG. 1 ;

[015] FIG. 4 is a simplified top-view illustration of the footwear of FIG. 1, showing further

features of other embodiments of the present invention ;

[016] FIG. 5 is a simplified pictorial illustration of an alignment of the anterior (forward)
10 and posterior (rearward) protuberances on a support member, according to embodiments of

the present invention.

[017] FIG. 6is a simplified pictorial illustration of another alignment of the anterior and
posterior protuberances on a support member, according to embodiments of the present

invention.



represents a separate enbodi nent of the present invention. [028] In another
enbodi nent, provided herein a nethod based on the notion that calibration
of a protwbenemoes7supporting an area under a subject foeCTaDmpPII®ES a

t herapeutic effect as described herein. In another enbodi nent, calibrating

a prot an ich, 20.conpris cal L brating convexit calibrati.ng

el ont 1OE8H T BFGe ! ngt Niop e PRiarieb i fenp e Traler com it epeda fence o
any conbi nation thereof conprises a therapeutic effect according to the

net hodsicerdancetydth aneerabodiment ofheipresant iteRtien veose Faapiard pertubssanasdas and a
posterior protuberance, in a subject in need thereof, according to the
enbodi needter hefghtt Henithe beightaf toofopwaslgsombeneeapeut i ¢ ef fect according to

t he met hods described herein. In another WD 2012/001678PCT/ 1L2011/ 000487
enbodi ment, placenent and calibration of a protuberance conprises the

i nduct ifjongjof FaGds fsfesi@plified picturial flRsemie ¢ snegkek comstluordand bedtatigaint ,
standi ng, running, or wal king which provides a favorable therapeutic effect
accqr dijagodond-NEHE HROIAERCIH tREFrelaH BhvRniidh) vHIRE REWaRIRIBAIbEGALe hdshe term
"interference” conprises disturbance, interruption, interposition, 5
perturbation,. tructio an i I thereof. In another

enbodi %yéqpﬁégﬁgwﬁﬁ%bﬂ?%ﬂﬁ?%%@%ﬂﬁﬁgghﬂﬁ%%ﬁﬁgd interference under a foot
of a subject afflicted with a lower |inb nuscul oskel etal disease, disorder,
pai n or eir.comjnation resylts.in treati.ng.a disease or .alleviating pain
P ey 20 o6 PSRt a5 ot s it of RSy Rt G Rl and mesre
enbodi nent, provided herein a nethod of treating a patient suffering from
pai n i rPretyberhpggs Withorespaghlogt SURPPIWRIHaqe; agsording (ol emalasiments ofiths presentyy
specific placenent of at |east two calibrated, differential disturbances or
pr ot ubenemnties. under the patient's feet. In another enbodi ment, the terns
"patient” and "subject" are used interchangeably. Each possibility
represents a separate enbodi nent of the present invention. [29] In another
enbiedi ept], PIGViddlkistigesdfiectinatren boupdsice of posigombgibEthaacteriorsand bul bous 15
prot uberance. In another enbodi nent, provided herein that the anterior

pr ot Ub&3REBr protdelABONTh RisPEUREE 8GRt Juffadd) athRding TP e bidHents O e ded
herein that both the posterior protuberance and the anterior protuberance

are bul | erances. Each possibility represents a separate
enbodiﬁg%%ﬁ%ﬁcgﬁg present invention. [30] In another enbodi nent, provided

herein a nethod of treating a subject afflicted with a lower |inb joint

pat hol su a t not Limted to a lower |inh.osteoarthritis conprises
Phe"ot S5 FIGERL AaEl iyt Bfta buBins Bl e PRRESGREPLEONAR Govr ce
conprises a foot securing nean, a support nber. oper abl ,ﬁ%%ached o the
secur i rysieEanProghranceiRh FISBe 42 & FRRAC £ 8PS gé%e%l gasy of the
posterior protuberance; calibrating the posterior protuberance and the
antiér i qureggsnomugrdioance to a bal anced position, the bal anced position WO
2012/ 001678PCT/ 1L2011/ 000487

[023] FIG. 12 illustrates effective area boundaries of positioning of the anterior and
posterior protuberances with respect to a support surface, according to certain diseases of the

present invention.

[024] FIG. 13A is an isometric view of a protuberance suitable for use on a footwear,

20  according to embodiments of the present invention.

[025] FIG. 13B is a frontal view of a protuberance suitable for use on a footwear, according

to embodiments of the present invention.



conprises a position whereby the device provides a reduced inversion or a
reduced eversion to the subject's foot during the stance phases; and fi xing
t he post ewoDanipood7eaber ance and the anteri or prot uberancectraLiheo®ugpor t
menber in the bal anced position. In another enbodi ment, |lower |inb

ost eoar jtigA Lp osteoarthritis, In ano enbodi t. lower.|linb
oot coarBbl {10 BT 836 ERRS K arbluBrah® SRGREHRe FPERRA R Rsrr. 2GHine' Pl
osteoarthritis is foot osteoarthritis. In another enbodinent, |lower |linb
ost eoardqdiments of thedesgBtIBYMIORr i tis. I n anot her embodi ment, |ower |inb

osteoarthritis is patello-fenoral osteoarthritis. In another enbodi nent,

the device provides controllable inversion or a controll able eversion. Each
possibility represerBETAIEERDESCRIRFIONOHTHE INVENTEINnt i nventi on.

[ 31] In another enbodinent, a lower linb joint pathol ogy conprises: a | ower
linb joint disease, a lower linb joint degenerative disease, a lower linb
degenerAtdegenadthtivapint disdasever | i nb nuscul oskel et al pat hol ogy, a lower linb
muscul oskel etal trauma, a lower |inb nuscul oskel etal disease, |lower |inb
osteoarthritis, or any conbination thereof. In another 5enbodi nent, a | ower
| i m3 j oioay] parhiolnvgitidnsprasiges;iiaivae exibbiintemtyer meihot) offtsatirgos kiedj &t afflipri n.

[ 32] In another enbodi nent, a subject is a human subject. |In another

embodi nK/f a 18weHRIBGbink PatolbdYBUCE WO bEChotArhitd Clotsbgdhdritiv JoRWREisechiedtiniioi Nt
pat hol ogy. In anotheéer enbodinent, a lower linb joint pathology is a hip, an
anl de, t e iwve |0 [ s r i ment,
2" oner RSPl B RAC G0 RG Tt Corh e e 33 35 AR asFRERE R S
as oste?ﬁrthritis. I n ang%hgr.enbodinent,dgsteoarihritis i s idiopathic

ost eoarTRISCHT 204 WhSHWNEY EnticuiCRRATSSa? dogk SETENRVRCIbi HitSUBRYE JAEnhe

|l ower linb osteoarthritis. In another enbodi nent, a degenerative joint

di seaseonesabknadached &netsaeuringsnean, apdh atmeycablgingtariop hulboys pfogubegancaard 8, a
foot, or knee osteoarthritis is primary osteoarthritis. Each possibility

r eproes entecablesiapbowt msenibo giatebararsk; (Hecapbmsiegithd pesteriargmotubsince and the
2012/ 001678PCT/ 1L2011/ 000487 [33] In another enbodi nent, a degenerative

j oi nt dins&@seprotubtRate o5 taebaandadi pdsition| wiieih e tardoed PBsition aodggiRaerat i ve
joint disease is hip osteoarthritis. In another enbodi ment, osteoarthritis
I's secondaron GRERBATthEdelics - prbRidaqt RahcIMRAENbr KRRBCASERREHA NG fheS 1S
secondary knee osteoarthritis. In another enbodinent, classification into
ei t her ag-1g r.5. secondary,depend n.i f there | r | t

Cdent (RRITE frdeirpenf SUGEE PrESRRANT (& e, P rBsiefol hick o Bles A, e
enbodi nent . of the present invention. .[34] In another enbodi nent, .a | ower
linmb j &W‘ﬁr‘%é’f%\’%g‘veitgt ast“BP‘PréF“eEg)ﬁbFL‘gEgbéﬁpc %rPOéH'&Ph angihsp gmpediment
lower linb joint pathology is joint Iine tenderness. |n another enbodi nent,
a | Gwera [degdneyasiviat Joprit Aiseasgyisi kowesi limb | dagenesplivsijiont disgasendtdshr pesshdiy nent
a 10 lower linb joint pathology is patellar tendonitis. In another

enbodi mepteseras & saparatd embodimient ofgh¢ preb@gynveatiomf r apat el | ar tendonitis. In
anot her enbodinent, a lower |inb joint pathology is pain and/or tenderness
in any patellar or prepatellar anatom cal structure. Each possibility

repr esgoRs] a Isepatliadree@bbdithe i Nprodfdell NRerpine aefetliodv ®adeldobn the Aswdnh eliat
enbodi nent, tendonitis is tendon degeneration. In another enbodi nent,

t endoni &iiBrakidn b2 A rH0BeEncel FipAREhE&h ales wRIEPALLBRA! foof EMANCE b ShdrSpdR@t N
arising fromthe tendon due degenerative changes in the tendon. [35] In
anot her odi . roli | Qi ogy:il.S: o] || .
degeneng¥€égjg?%bbelgggﬁg.I+HH§H%:hé%b%ﬁ%%§+n%%¥%ﬁggl%mgg%ﬁfhgyfdvg%h

pat hol o is nmedial [lateral/patell afenoral osteoartluitis ((OA) or an

Porl P EnEHUBH e BK Y. G EEOR QI TSR HaEMe FEUaT R PoS N ower
limb joint pathology is Pes-anserinus bursitis. In another enbodi nent, a

| over | qakibrafigg mesilac or eay combipnten teesal Lemppigesamtherapspti alfect paeardingde or
patel l o-fenoral pain. In another enbodinent, a lower |inb joint pathol ogy

i s a nehe suethodsedescibat hertayebiditasting bathdan raatemet iprdtubdrana@nander posterior
enbodi ment, a lower linb joint pathology is |liganment tear/parti al

t ear/ styratubéasd, ih aCamddcr we hb@n tHeAE, adotdindhd. thd-EhpodifenBnof ©OMhVendibhON
thereof. In WD 2012/001678PCT/ 1L2011/ 000487

comprises a therapeutic effect according to the methods described herein. In another




anot her enbodi nent, a lower linb joint pathol ogy includes pre/post
arthroplasty including total, hem, or resurfacing and use of the nethods
as descriweadotrei7a. |1 n anot her enbodi ment, a | ower | i mecjraizi/p@usrol ogy i s
tibial plateau fracture. In another enbodinent, a lower linb joint
pat hol ogy i s ostepnecrosis, (both in the tibia and fenur). In anather. 5
enbodi rigthodimentopiacementand, caibratierh OF Gy Prqtubasaics| %ﬂmnrgﬁ%dh? tlil@’.cﬂf)ﬁ &ndt her
enbodi nent, a lower linb joint pathology is Osgood schlatter. In another
enbodi rdéfierential |intgeferancceridujing dimip acholotigy, grompstanding, powing, eweralkingpviigh gery .
Each possibility represents a separate enbodi nent of the present invention.
[ 36] | pravidése faverdbiedihemptuticeffwaccokding tg dienhethadshddsodbedi lerdinpln another
repl acenent. In another 10 enbodinent, a lower linb joint pathology is hip
resur f agiydimdd), INOLBGE 'SRREIHBN cophi QA€ Hishirbdhck OlimterrRRtidiQ! @erpdsstion,
pre-patellar bursitis. In another enbodinent, a |lower linb joint pathol ogy
is tro ! it]S. . i I ry; hd | O

& g%?tmb%{lbﬁ. SWratitdnS or bfly %Qrﬁhﬂﬁ{lorﬁgﬂ%%yfnﬁpﬁoﬁ%r.e%dlrh%ﬂpthleoa'bﬂgr to

pat hol dgy conpr’i S€s necrosi s Int ower joint. I'n anot

enbodi nent, a | ower 1 |.0i nt pat hol nprj.ses k. racturge. | n.another
enbod oS, nohgheqd fierrapie FRERG 6 S5 RORERT elliflad 2, dBxieh i
dysplasia of the hip. In_another enbodinent, a |lower |inb joint pathology
conpr i dBusculogkrdeink dispasendisordss. Pabr o theirrombinglionyseis IndkisgaE Redipcass of ower
i mb joint pathol ogy conprises inpingenment of the hip. Each possibility

r epr es edlesiating @piar stemmeng) diddimmeret logfer tlinab or eswtiing iy thet fowier linjtg Ah anathgnot her
enbodi nent, a lower linb joint pathol ogy conprises Osteochondritis

di ssecafsbodimétiepboided hereti & Ingethddnofoteting ra putibockufifering fvm pwarin tharloweoi nt
pat hol ogy conprises acute or chronic instability of the foot or ankle. In
anofpher);RrBPANFRD im RruSMBEskbletl disehRibyRpbafik QU emORIf 2% RSst twihadiBBEatedr ai N,
tear, and/or repair within a joint of the foot or ankle. In another

enbodi I ' |0 conqr i

rract uratteraf dibeld T b erBRS AT IhCIARBR 68, o btlhor S Bl the

Pl ant ar, Fasgi t.i s, I&na%otner @%.201 /00%@185??%1L2 1% 000487 enbodi nent,

| over I'fi5 PAHFRT B3T hCHGY TOMPTS 'DEEChANETANY- aER SPE AR TPREETHS & Sehes)©
and/ or dysfunctiaon. In another enbodinment, a |lower |inb joint pathol ogy
conpr i sabodimens phtherRgeseabinventipnanot her enbodi nent, a |ower |inb joint

pat hol ogy conprises a supinating foot. In another enbodinent, a lower linb
joint pathol ogy conprises of pes planus or pes cavus. Each 5possibility
represdfzq als emahat@n@dhmdmtnerwicgﬁ herean frag ghenpostenipe prateberance3gh bukboapot her
enbodi ment, a lower linb joint pathology conprises ilio-tibial band (I TB)
Syn@r orpeotubéraade0 tih enotheb edlibodithent aplooited Heirdih thati the guairtoo| rowberangar isses
hyper-laxity or hypernobility. In another enbodinent, a lower |inb joint

pat hol agybdul "RohubemnbaIS EHlagbthat eibadimdnl BRAGNAr heeROdhJTERth MBe ! FOMRIiok I ND
joint pathol ogy conprises tunors within a 10 lower linb. In another

thodi : . : . '
Foint grobRaAiRd it Sl BroRRenfL e SAIRLL JFSLbUIRGS ALK BARBARY nent
of the present invention.,. F%&h | n_anot her enbodi nent, treating or

treat mé re%meél&soar%?ipﬁﬁtet%“&ﬁ’ém AEARS FSROHBEPYYY di ni ni shing, al | evi ati ng,

reduci ng, inhibiting, inproving, reversing, and/or aneliorating: pain, 15

stiffness,. swellipg, inflammtion, .cartilage degener.ati on,. ost eophyt es,

nar r owilg0lof 1§ Roibetamiadiment brorled Pteink & Pikhog GTRRYine achbier Grareh ik

neur o-muscul ar control, deterioration of proprioception bracing, )

pat hol dglowat limbrieint pathgliey surls o3 Hetrnot limitedi tag lowsnpebsestesarthiias eomppeal gi c

gait, asymetry in gait, guarding of muscles, |oosening of |iganents,

| oosenithg stebs jodi Mdcuciapsuldevicstto et atbjergs ddotl ivgenabiyt the detvicet odmpripesfa fawit nt

capsul e, reduced step length, reduced 20 single |inb support, increased

si ngl e seburhgSHMBRR ! supp6AURGHAbGAIPerab®) BichYd t@theagitubRiThicanl iflna blwegaé . | n

anot her enbodi nent, treating or treatnent according to the invention

conpr | o | eviati L {nhi Di L g vi '
Steridt F%Jhx%@faﬂ&f Al FVihdldBR phadHs Bﬁ)&gﬂﬁ;ﬁ%ﬂc{é, allbraih @OV Arior

reversing, a or aneliorating bone nmarrow e esl1 ons, chon
Changesﬁrotﬁgérggcnel ogh ?l];e %r?t%}ié)g %g)?ﬂbefrént():reltlol & tbhfglgce%ngosition, the balanced position



WO 2012/ 001678PCT/ 1L2011/ 000487 thinning of cartil age, ebornation of the
bone, or any conbination thereof. Each possibility represents a separate
enbodi nenwoabizdoes7r esent i nvention. [40] In another emowodirentgo4¢r eati ng
or treatnent conprise perforrri ng a variety of maneuvers in a propri oceptive

and/ or ki nest heti ¢ .exerci for the fo e | awer
back arfdMBVISTs appRtion ¥ %Eéﬁlge @‘?%‘?rprﬁéﬂﬁiﬁs Bdf ‘hce%h‘g’ebsr‘%gﬂ%a g C%BY%@P“
enbodi nent, treating or treatment conprise performng a variety of walking
and or tgahe subiestsifeet diiring thostanerephases;, andfiang thegpostesing Prejabwanaghngihe
upper torso and other body parts and organs. Each possibility represents a
separ ataateeivb prhtutenincefo theguppoesmambemneint badiced pdsifion. dn anathérembedinditpent |
the subject is suffering frompain stemming froma lower 10 linb joint

pat hol agyer |IImBNOERIthemPOf BNt ostédaethsitib] @6t ahdth&Ufeh®oliert ABWEAI inb &
joint pain, tenderness, stiffness, |ocking, an effusion, or any conbination

t her eOfosteanﬁﬁ't%t Qﬁhkl%r&%hgﬁ%s 1h Qﬁ {RLi0d B(Bdlfnénls ngtlc?rrlirﬂg ogtéé)zmh&ﬁﬁ $s. ot

cartilage. In ano ment , fe su ject 18 suffering om a decr eased
novenent , se r ain. In ot her odi e t he subj ect sufferl ng
rom r d§ieORaE i ot wGUB?, Sipey it %%rhﬁ”g CSANRERR I KR sHgpatbpo
suffering fromlax |iganents. |In anqgther, enbodi pent, the subjec

is
suf f er iaAgther ambeiiwm logen dinaty opteparthsitis s Ratgliosismoral osteoapthit jlaiamotheg
moved or touched. In another enbodinment, the subject is suffering from
nmuscl e espmdiment, Breadévies pravidasotdnsiollebib Gidiversion, ort hecostrbjlatde eversmuf fhach ng
fromtendons contractions. In another enbodi nent, the nethods as descri bed
al | evi glossibilipaiepfasenty aiseparaté Bmdodintear oéﬁhib@cﬁseiﬁrihventibe. met hods as descri bed
treat the underlying 20causes of joint pain. Each possibility represents a
separate enbodi nent of the present invention. Gsteoarthritis [42] In

anot herognbogh BRsther éhBodiBhEatlower BiabfiBint I@gthf)ro@mc@ﬁipa@@g Tahbbv%t Embl jBint
anot her enbodi nent, the subj ect is sufferi ng from | ower

ost eoardifnid iy SlelePhﬂl'B%lh%egéﬁéPﬂfv%@ease ‘é@o%@nlﬁﬁl%ocﬂeg&%ﬁ&ﬁ /e]‘llfr%&éé/ DRAAB7 the

subject 1s Suffering fromh ps osteoarthritis er e i’‘'ment, the

bj ff t h di h
sby ot B ERABe]SMARLE s PRELAAP! bhhsiod gt E R 0"
subj ect is suffering froma 0| nt effusion (water in the knee in Iaé?é t

n

t er ms) Myssploskrietal sisrqssylwgsrlg%'w@@owgwaroa@éy &opdinaten: thegeot Ha

5 embodiment, a lower limb joint pathology is associated with lower limb musculoskeletal pain.

[032] In another embodiment, a subject is a human subject. In another embodiment, a
subject is a human subject afflicted with a lower limb joint pathology. In another
embodiment, a lower limb joint pathology is a hip, an ankle, a foot, or a knee degenerative
joint disease. In another embodiment, a lower limb joint pathology comprises a degenerative
10 joint disease such as osteoarthritis. In another embodiment, osteoarthritis is idiopathic
osteoarthritis. In another embodiment, a degenerative joint disease is lower limb
osteoarthritis. In another embodiment, a degenerative joint disease is knee osteoarthritis. In
another embodiment, a hip, an ankle, a foot, or knee osteoarthritis is primary osteoarthritis.

Each possibility represents a separate embodiment of the present invention.



5invention. [43] In another enbodi nent, the subject is at risk of being
afflicted with osteoarthritis. In another enbodi nent, the subject is
exposed twoebevmi@d nmechani cal stress on the joints. | npamativeromasrodi ment,
the subject is afflicted with m salignnents of bones caused by congenital

or pat ni I . an t [ enb dlnent the.s t 1s .overweight or
obese. 105", fr ERUBFEm A& Te PR S LB i L SfbonPr S GFoBR} enge
i n nuscl es support|ng joints,. i alrnen eri pher nerves

UnCoor IR o PeHERPEl Hr il hepieoss I R)loﬁ gaﬂmt@aﬁenwthmm&mem
tendons, or any conbination thereof. Each possibility represents a separate
embodi rsteoarhritishés pecondaty iosteearthrigis. In [anofher nerabrstiment, denge dostavarthritihds
subject is afflicted with osteophytes. In another 15 enbodi nent, the

met hodseamddgskidebestedaghgiisn Inndrioktier entbodénngclassifidacon dhuotei&]pﬁtpﬁ'mabn or

anot her enbodi nent, the nmethods as described herein expand the joint space.

In @notse@dnd&rvo&eqkﬂw&n ift thereNB toR @l foBsh f&%ﬁﬁﬁéﬂ?@%é{&wg\cm@@l Pich godsibRaped

subchondral bone density. In another e odi nent, the mnethods as descri bed
her ei n hﬁgg; olplc) not her enbodi ment, the
nethodsgég&%e§E§ %Q éﬁ%e@hcre et waeﬁgg? content of the cartllage In
20 anot her enbodi nent, the nethods as descri bed herein increase

pr ot eo an._cont 0 il age n. ang r t he. me
R Tty I s LN e PRt Jomartiota il e
I n anot her enbodlnent the nethods as descrlbed hereln i nhibit "spurs" or
ost eoppBsT Embodma anlopyse Limb grind Refhalegy jiHieint line nendaspessr I SHEReNt |
t he net hods as described herein are used as a prevention neasure for

subj ectembwdiménska ddwerelimy jomDpahelbee 04 grigPling eifegon./ Bogwgrr shrbodunend, # t h
osteoarthritis. In another enbodi nent, subjects at risk of being afflicted
W tib odbeealimbrjbint pathogs idbpaella tohdonitis én ahdhem@abadiment, flloweekimivjbint
osteoarthritis. Each possibility represents a separate enbodi ment of the

pr esentpatid¥satis M¥rapafdial tehBoMaot IRehoBieP eslbo®Rient, Qtslb%ﬁhmrjbfdt ?at’h@lo@%'lmr y
generallzed nodal osteoarthrltls I'n 5 anot her enbodi nent, eoarthritis

is ero A t i
|t | arato oL R nfany Bﬁt%ﬁ%n%té{e?ﬂaﬁ% a?}%‘m @?@é%ﬁ%b.@s%ﬁmw
secondar eoarthrltl hat caus oth tor the res It|ng
et hol dEyert s gpatimBodige g PSS inbafonn ep Ehe Rehodbety Bri
represents a separate enbodlnent of the present invention. 10[046] In

anot hers elB& fisaencratinger In janethes teaphodiment; jtendonitis is terdinesis ekt Anathsy
pain, stiffness, swelling, inflammation, cartil age degenerati on,
ostléopleyntb@slimmm,r tepddmitjs o ppii Atisisg doem thf fierslion nduendegenéranvarhayghy in the
deterioration of neuro-nuscular control, deterioration of proprioception,
br aci ngendeat hol ogi cal nmonents, gait disorders, |inping, conpensatory gait,
antalgic gait, asymmetry in gait, guarding of nuscles, |oosening of

| i gaments, |oosening of 15 joint capsule, stretching of |iganents,

stret cf[om% ofn hRdtRér SABSHMEAt, hadWee Hmbt Bt ALy 8ra RWer G HERhERAve
t her eof ach possibility represents a separate enbodi ment of the present

i nventi; 6t d%QasEpmeﬁnotl‘lémnmb%ﬁHéxﬁ,sg%V@ér%mg%lﬂt pathology is medial/lateral/patella-

femoral osteoarthritis (OA) or any combination thereof (primary or secondary). In another

20 embodiment, a lower limb joint pathology is Pes-anserinus bursitis. In another embodiment, a
lower limb joint pathology is characterized by anterior knee pain and/or patello-femoral pain.

In another embodiment, a lower limb joint pathology is a meniscal tear (both degenerative

. and traumatic). In another embodiment, a lower limb joint pathology is ligament tear/partial

tear/strain/post reconstruction (ACL, PCL, MCL, LCL), or any combination thereof. In



[047] In another enbodi nent, "pain" as used herein conprises a sharp ache.

I n anot her enbodi nent, "pain" as used herein conprises a burning sensation
in the aswocometmwierescl es and tendons. I n another enbodi remtr20ipaiond7 as used
herei n conprises continuous pain. In W 2012/ 001678PCT/ 1L2011/ 000487

anot her__enbodi nent, "pajn" as used herein co ises is a,nmonentar ain. In
2ot hernaihgb aredent. b5 |der 3in 386t ApEloRy ST SEErbd AuRaTPa e et or
sumer or change of weather). In anot her enbodi nent, ."pain" _ as_used herein
conpr i de8l, aBemisj ery reswelaring cahjuse selc fhaagnetheds @s odesgnbeds thiesin. p iy sneher
activity related pain. Each possibility represents a separate 5enbodi nent
of t he eprbediamgnt; znlnewlrilicrb.join[t@sthIOrgyaimjgilabplam@tabmﬂm apotber ecdgrbdireendi m a
met hod of treating a subject afflicted with a | ower |inmb nuscul oskel et al

pai n caoweér $inity jdiRe pathegyofs: ositasrsis: (srklini hg dbidemid derhar)t e smvtheect ' s
foot, whereby the device conprises a foot securing nean, a support nenber

opekabloiRGRES 16Qert RBbSEMY rf}aﬂﬂldgirai@ PAREG RnIOMERhearRMeR chibodiment, a
pr ot uberance and a noveabl e 0 posterior protuberance; calibrating the

Post er 8k PfigbBRE 38681807 BT ARl BY QLRSI ANGRIha: 4 Ha BEb30GET
position, the Hal'ance sit1’Gn conprises: a position whereby the device
provides a mninmal .inversion or_.a mninml ev rsio..fo t he subject's foot
Guri ng PRSI SEBPRRs 805t tePr( BPba SHieRPmak Ao RRrSINif i FPRISEHIRo Sk STTBEelS

rel ated pain position; and fixing the posterior protuberance and the

ant er | ¢mbednanef Bsduesest inkentPilpport nmenber in the bal anced 15 position
Each possibility represents a separate enbodi nent of the present invention.
I n anot her enbodi nent, the term"mninmal" conprises reduced or |east. [49]
| n anot[f26] elbevidthemembagslimentde dowerlenh jeinhpathddgpis hipaeplacanent. dnkgnether
afflicted with a lower |inb nuscul oskel etal pain conprising the steps of:
seaur i rgnbddtestitCelower liRe jslndjpatiblogyfiohip, resditictipy Il itigte Chbedimgenprd be&r a
foot securing nmean, a support nenber operably 20 attached to the securing

mean, apgh oifP ey aRt fkifatelRf BubRES ARCEHARNG SnboNAER! & RURE Qlh®joint
prot uberancCe; calibrating the posterior protuberance and the anterior

D1 Ot UDSLANGEN & W en R AOREPIREBLO Umpb iEnIR! 2166, BB [ATDRANBE} oo

a position ere evi ce provides a control’l I hversion o
controll ed eversion to,th ubject' s foof durjng the.stanc hases;. and (2)
2 i i FATPFRIORCGF T YD WISt e JSREY GE JoHE Lt SR et bmesgineton OSHATDSPG t he
WD 2012/ 001678PCT/ 1L2011/ 000487 posteri or protuberance and the anterior
pr ot ubeathedegyt eompréses Upp dractyrenbeanpther gmbpdimanted lpwer timbnjointapathology
possibility represents a separate enbodi nent of the present invention.
[ 50F | moapoisésedevehipodint ndysplasaef thé mip. nnsowthes leelbetiahenpad howeanionb gemt
anterior knee pain. In another enbodinment, |ower |inb nuscul oskel etal pain
conpr i gamokdtyeddmiprisesemabnitikmarineaisnof the tip. Plassioktier ieibod @in€ S [veerdimb
separate enbodi nent of the present invention.

joint pathology comprises impingement of the hip. Each possibility represents a separate

embodiment of the present invention.

[037] In another embodiment, a lower limb joint pathology comprises Osteochondritis
20 dissecans of the foot or ankle. In another embodiment, a lower limb joint pathology comprises
acute or chronic instability of the foot or ankle. In another embodiment, a lower limb joint
pathology comprises Ligament Sprain, tear, and/or repair within a joint of the foot or ankle. In
another embodiment, a lower limb joint pathology comprises a foot or ankle fracture. In

another embodiment, a lower limb joint pathology comprises Plantar Fascitis. In another

10



[51] In another enbodi ment, a lower |inb nuscul oskel etal pain arises from
two types of traunma, acute trauma and cumul ative (overuse) trauma. In
anot her ewbadizmng7s acute traunas occur when the | oad i rpeaethiomosge body
during a task exceeds the tolerance of the body structures supporting it.

I n anot her enbodr a l.owner nuscul os 1 al arn i .10 assogj at ed
with | ERRodTeY & o %%rdtlrﬁarelehar'ﬁw@?z O tatol mias st GoRERp ROV |
muscul oskel etal pain is a violent lateral inpact on a jornt such_ as_but not
i mi t edlysBinetien. imarotherrenahndiment, & layedilimbnioint gathelogy comppsersRangHeoat al
pain is an infrequent extrene force exertion on a joint. |In another

enbodi rerinpthey embedinteng arfawenkmb jsinhhaholbe comadsdsrmpowpetitiog fedielnboathedur i ng
a task is not |arge enough to cause sudden failure of one or other of the
15 undeinhBuiditgerOdyloSlef UBhBI6iat PaMBRyt denprites | ESpest glagensr @o¢l chingarmioh )

but |nstead these structures are worn down and therr tolerance |owered with
repaat gg)s }és&ﬂs QfsefialPﬁele gdmle'ﬁt QL ?%’seﬁqp%l%.m , a lower limb
nmuscul osk eta pain is cause by "wear and tear" on the bodily structures.
Each possrbrlrty represents a separate enbodi ment of the present invention.

[52] 1 1p300t e SBOHRORen s o UF il iy BRSO TELALA 1By BAPAT RS O™

stress tures an splints. n -ano

nusculosk | etal pain a from ankl nd . met al fract acute

s r 1 SRy I GoiBe” GHBGRMEERE CReT Sall o o B, PobRErS PR &1 ses
frombursitis. In another enbodiment, a lower |inb nmuscul oskel etal pain
ari ses Inipemotilitymie iasaiher smbadimest. @i Wahtioms nagilesy Femprisge muscular
2012/ 001678PCT/ 1L2011/ 000487 nuscul oskel etal pain arises fromcartil age
tear. Eaophpobsarithdrtgmbeepmestentlowar Sepajoattepatindlogh nemprisss tumerpmithena
invention. [53] In another enbodinment, a |ower |inb nuscul oskel etal pain
IS @ CAbSEenuUmBc e ahothevanhbddimbnQ st leear lilb joir. pakhivlegyotdigprieshadbizewkich a

| ower |inmb nuscul oskeletal pain is a 5 consequence of Piriform s syndrone.
| n anot gk Qp@%"ow{@ lov@erll%rEédhnﬁbs%ﬁﬁylrQﬁ%%nﬁl @lseﬂ%‘ht@ dnSboRIRARSTaAUENCe
of Trochanteritis. In another enbodi nent; a lower |inb nuscul oskel etal pain
IS sacrq&khlnvgqln I n anot her enbodrnent a lower |inb nuscul oskel et al
pai n causes palpabl e tenderness of the t r ochant er maj or. | n anot her

enbodi ment, a lower linb nusculoskeletal pain is caused by hanstring nuscle
strain. anot he ment, a.lo nb ul oskel et al pain
SRR M R MR i R B I R
enbodi ment of the present invention. [54] In another enbodi nent, a |ower
li mb mrb@tnl@iske|aé1@t§ratnp;eur¢filrcglgalr&rlrlee& ISR EFNCESIRS, BEO5 R HOraling: HIBY her
enbodi nent, a lower |inb nuscul oskeletal pain is a direct consequence of a
beaits kn;eiéfn(:stsly paiekmgatiofamsmatiom canolape degerisodiome wisteophytesyarariomiig of joint
nmuscul oskel etal pain is a 15 direct consequence of a neniscal lesion. In
anot herspasd) @diusidn muscul fvifophiy Netefisratidro sk ab@bahugeaian cbstrdl, detediotation of
consequence of neniscal damage. In another enbodinent, a |lower |inb

muscul Op%ﬁt&teetorperaraldgs pathdldoRGl n%rﬁéﬁg ttcnglsetdee Gigs f&irﬁﬁéﬁsdt&‘y”éalt

di sease. 1n another e mbodi nent , | ower muscul oskeTetal pain’is

di rect 0 i i

possi bit g el E8uftef b @gﬁ%ﬁgﬁﬁ%@% et ey LRRRR 10050Ee o0

[ 55] In _anothe i mb nuscu 0 tal, pain is a, direct
consequWEBa%P{ebﬁFesat"i‘%O{] lfs@fr%%tt SFegunE B B GREr NareSisgt sB el ofise
enbodi ment, bursitis develops in response to frictional stress that is
app0i echingle b SpppbringtResed gingle BmbisHEPqrh sediiced gais YBloRiY: @By GPmbination
bursitis is pyogenic bursitis. In another enbodinent, a |lower |inb

muscul abkedetimlangthemembodiment, treating or treatment according to the invention comprises

diminishing, alleviating, reducing, inhibiting, improving, reversing, and/or ameliorating bone

marrow edema, lesions, subchondral bone changes, softening of cartilage, fibrillating and

11



WO 2012/ 001678PCT/ 1L2011/ 000487 associ ated with tenderness and swel |ling
over the patella. Each possibility represents a separate enbodi nent of the
present iwWoantZmne7s [ 56] I n anot her enbodi nent, a | oweCcTHL2001/000487

muscul oskel et al pain is a direct consequence of hyperkeratosis. |In another
enbodl erk s IS acute and extrene.form of rsitis. Each
o05e bi Ty S Fark et sohoraioi, S e B ni: COROpRTD PEieah: Credvamb by

[57] In anot her enbodinent, a | ower |inmb nmuscul oskeletal painis a di rect
ConseqUeReeenss a peparaie einbedimienief thepresint daieRB@Y. | n anot her enbodi ment

meni scal | esi ons/damage usually occurs due to high rates of force belng
applied to the knee, or heavy rotational force, e.g. when the knee is bent
or tw g04¢] winlanobeardnpdimend, tEaite podsiabhéntt ompese epeforming s epaictt of
10enbodi ment of the present invention. [58] In another enbodinent, a | ower
li mb musignduosisah el plopRaidptive add/di kirebthedn sRdttied prnofor St &S, fkf aciper ¢St ress
reaction injuries. In another enbodinent, the term'stress reaction' refers

te Si gonqowﬁt Ba&vifletss lﬁa‘ﬁef fFRfghd e@lep%d%m &0 8RafNIE aRbtheAEhBbAMIcaA!

ence of fracture. anot her enbodi ment, stress reaction/fractureis
t he resul epeat ed e n o S
nBX|nuﬁFm®n né?ﬁgngmgx@ngg p%@*ﬁﬁn 1 %ﬁm&%iagggﬁ%aﬁﬁtﬁgaﬁ %?h %#b%%ss by
whi ch b n adapts to stress, is prevented I n th enbodi S
f  act urBe faStaWRSE 1 doMveh Rk e o b HEPSS HOmR AB OOt BORY PihatkhOishes. Each
enbodlnent stress fracture is associated with the fibula. Each possibility
represGMF@bdﬁEépmﬁﬁﬁ@aé%ﬁ@@ﬁﬁﬁﬁ%ﬂnwﬂﬁhéﬂpﬂ@§éwvnWﬁW@nt|on 20[059] In
anot her enbodi nent, a |lower |inb nuscul oskeletal pain is a direct
consequence of a sprained ankle. In another enbodinent, a lower linb
muscul dokE] etlalanpthenembodimgint, gbe¢ sehjectdgseffeengfroanpantsenmomgcoomar tavent
syndrone. In another enbodi nent, a |lower |inb nmuscul oskeletal painis a
di rgct lﬁﬁﬂfj(ﬁﬂtl?mﬁ(ﬂog)i Ia ahather ahbé‘d)ﬂﬁﬂtr tHeedubjesy RAsufeEng fronapaih hejoint pain,
enbodi nent ower |imb nuscul oskeletal pain is a direct consequence of a

pl ant artelllchb?ﬁésk tisBfneddO I%Qlillg% 0046 ¢8fiRsibh 1120 Jﬂ%’ 000G Ratidh anakber enhedidrent

a lower |inb nmuscul oskeletal” painis a di rect consequence of an Achilles

Tendoni tn!1t§0dnl19ntanf9et @ e&”@ %'fi%ﬁﬁ'% fro%r 10%E 5§ ﬁéerrg?aérrb léh(?tﬁ%le r%to?!im%% r-'th!es a

di rect COﬂSEQUEhCE O cor n ano

muscul oskel etal pain is a direct, consequence .of Hal ux Val nother
enbodi n%lﬁxect 5 Jublrepe |f f%arﬂgg@me&gp@w‘éﬁv segpndany fo;Rainy 2ot E@H%‘gal?%ce of

interdigltal neuroma. | n another enbodinment, a |lower |inb nmuscul oskel et al
pai n i she sebieetds sufbminediem cegional masslgs atrophie in gyethergmebodimentniersgpiect is
enbodi nent, a |l ower |inb nuscul oskeletal pain is a direct consequence of a
| esser stuﬁéridgffmmﬂwwgahrena;nm herther rdodabidimeett, tha shigeetris suffidringSoml csdkdinegt al
pain is a direct consequence of psoriatic arthritis. Each possibility
represaffise @cRpR@"Rinhes TROGIERET jdilt it MtoRE&Fablicht] MVAIdtHe® Rmbodiment, the
subject is suffering from muscle spasm or bracing. In another embodiment, the subject is
suffering from tendons contractions. In another embodiment, the methods as described
alleviate a painful joint. In another embodiment, the methods as described treat the underlying

20  causes of joint pain. Each possibility represents a separate embodiment of the present

invention.
Osteoarthritis

[042] In another embodiment, the subject is suffering from osteoarthritis. In another

embodiment, the subject is suffering from lower limbs osteoarthritis. In another embodiment,
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[60] In another enbodiment, a lower |inb nuscul oskel etal pain is heel pain.
I n anot her enbodinent, a lower linb nuscul oskeletal pain is a direct
consequernwo 20f2/mmnc7acqui red flatfoot. I n another enbodi meatr/iLz1i/o0es7 | i b
nusculoskeletal pain is associated with a putative genesis i n abnormal foot

pronation. |n another . enmbodi ment nb 15 qu etal painis
D001 AEaFHbiteh RISHEHITE, Bogh PO ar EerTEe: i ARBPRE CERDBM et STk

Il i mb muscul oskeletal pain is associated with defective stance. Each

possi bifuffeying &pmesing estepasbiptip-ananetish ampedimest, the subject desuffarngdimm &gt The
subject [61] In another enbodi ment, the subject is afflicted wwth a
congenidsedoadhmstiy. die anather cm'ﬂmdsmemtnthe&ﬁb'ﬁnotsmffeéng)ﬁdm mint ¢ffisianujaertini s
afflicted with diabetes. In another enbodi nent, the subject is afflicted
with inhéamsaienyy eirsSRSEah(50ssibilas Bpetditsa Wpsarsembodifiendbs GRS Preséht
chronic formof arthritis). Each possibility represents a separate

enbadi MRt @f. the present invention. [62] In another enbodinent, the
subject 1s afflicted with rheumatoid arthritis. In another enbodinent, t he
subject is afflicted mnth Achilles tendon injuries and Tendonitis In

anot her PCT/ L 0. u

affli ct[84¥m %ﬁg%&é}g orOds rai ﬁ’g%ﬁﬁ]%gtngghgrgggp élgg glrﬂlftteg%%gl %ﬂ%ﬁhh}{ﬁ
afflicted with an. ankI ain. In a oth odirent, the subje

R U T R MR R S R T @w Sirane
the subject is afflicted with calcaneal bur5|t|s I n anot her enbodi nent, a
| over |angthemaehadinrell dhey supigrh i afflistedy wignimisaligamenist RErbonss capwdi Rent |
the subject is afflicted with conpartnent syndrone. |n another enbodlnent
t he subjoag¢niiab onpdthoganédcanis¢sh [n hnathetxdmbodimaut, shenmiboeis dvenasighthearobese.
enbodi ment, the subject is afflicted with nmedial collateral and | ateral

col joat e[hahoihegaﬂammiem tHeysubjedt TR omelobost stiRAth ih Aeussledp@porting jafntd,i ct ed
with Meralgia Parest hetica. In another embodi ment, the subject is afflicted

wi th Myptg ﬂn{élﬁpgf)ﬁ@m%ﬁl ABREN &6 n%igﬂﬁte'aerﬂ%ventlé?ﬁs ﬁl‘dpb@&gtréé @}fltfsl h (M th

Csteitis™ 10 Pu I'n ano thér enbodi nent, the subject S af i cted mnth
patel | of enor al ndr one. i t ubj ed
with Pe'gus,réﬁes? ErtF'n% >hdf szﬁyl $ Omgmtagl?f?jotﬁl OF %Egh ﬁ‘é‘?y elJe re(gzﬁnrtrser?t ,S&%%ge\tg

subject is affligted with Piriforms syndrone In anot her enbodi nent, the
subj ectemiodimentio gf}}?cPrG\ﬁethﬁF“a‘i’ﬂ“ar Fasciitis. In another embodinment, the
subject is afflicted with posterior cruciate liganment injury. In another
enbodi ment, the subject is 15 afflicted with prepatellar bursitis.

anot herl[04#hodn nenether ¢ erabedipieatst thessupeqt ist atligied hWith oesieaphastes ¢ Ilbu%"s)ﬂteirs
Each possibility represents a separate enbodi nent of the present invention.
[ 068] |emzndihérds the mxsbodseastdesaited hiemin irdclionatrging of thegjointspatei nanfother her
suffers froma gait disorder. In another enbodi nent, a subject according to
t he i nveidd@fientSthd nidfh@Ri as dbsceibbd hefir &afané @ik joilk kpaee. IhidhotMet BmBodiféhge as
descri bed herein. In another embodi ment, a subject according to the

I nvent iy ﬁé‘ th&thSdsh HTRRs bRk Sfckeih hiﬂhlb?taﬂmc}‘ﬁkéﬂ QhibdhbRdiM HBnd ARhWEAMN Ihoukeach

possibility represents a separate enbodi mrent of the present I'nvention. In

gglot h\?mretnﬁb”%?me ek mg}{l&fy ds c%sér?o relﬁ d%‘éﬁé%@le %(lhoglrdeoil.o}l? g&%’;\i ,[lrnealr}l%tlg:?" t,

urc ing actions, oOfF any Condrha

enbodi nent ai t disorder caused hy a degenerative |opLnt .
em odlmerﬁ the methods as descrlbeaduherem 1Xcrease the water conten 01" Hle cartilage. In

20  another embodiment, the methods as described herein increase proteoglycan centent of the
cartilage. In another embodiment, the methods as described herein inhibit inflammation of the
surrounding joint capsule. In another embodiment, the methods as described herein inhibit
"spurs" or osteophytes that form on the margins of the joints. In another embodiment, the

methods as described herein are used as a prevention measure for subjects at risk of being
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95di sease. Each possibility represents a separate enbodi nent of the present
i nvention. WD 2012/001678PCT/1L2011/000487 Treatnent [64] |In another
enbodi mrenwp 20trome8hod as descri bed herein invol ves exelrcrae20um/bdvdghe

devi ce as described herein. In another enbodi ment, exercise is walking or

any ot Qagﬁlc a'W Ft%ﬁ r%hnr{st?nng nather eml%)%)r?lrgodl lﬁg?(;?g WR of 'bgB%%\fﬁl%gt )

nmeasur I'n a al n ano er rovene jeCt S

physi cal state.is observe g the ds descrl

anot herﬂsiﬁﬁﬁ‘gk“ﬂtfﬁeﬁ? Subleels H‘B‘OF% Si So% ﬁgﬁ‘ﬁte W‘é*hBi‘tEQﬁr‘ “5 E@%ﬁ?‘oﬁ%ﬁw‘&(
state. I n another enbodinent, treating is inprovenent in subject's nental
State. TEpresamis heeparaeeabarkment aftecapriesgt inyentigy- overrent i n subj ect' s

wel | bei ng. In anot her enbodi nent, treating is relieving pain such as joint
pai n. I n another enbodi nent, treating is relieving tenderness. In to

anot her[0¢fibodn aeether ¢mibatiment, bsteoathiritisiingrisiny gaesdized nodal atstreartientizodi ment |
treating is relieving | ocking. In another enbodi nent, treating is relieving

an af f usb@ier dmbanRLREr ogEIadI BN, etdsBRt i0d@ohBhritithi B tanbthet O&Bb&fiment,
cartilage. I n another enbodinment, treating is inducing de-novo cartil age

bui | d- lb@ateo %Otlpefnﬂgm%rgeegteoﬂkﬁﬂfs' NG laRothBC ' EAVdRHedTP VR IR Hthridd is

anot her odi ment treati I'S I ncreasi ng novenent secondary to paln.

anot her n eatln NNy cles 0 hy In
anot her’ %9«9@8 SRS gl R3hd bbb B uie R il TaE s S

anot her enbodlnent treati S |n u0|n muscl e bui |l d-up oth

enbodi MEAPT prtmeanst?aame%ﬁg@} Pf@fs'é’ﬂ ity ariRrEniza %?agreteeenblzﬂdvraefuﬁ 1 theseigsent
possibility represents a separate enbodi nent of the present invention.

[ 65] | Angamdipher enbodi nent, treating is inproving gait. In another

enbodi nment, treating is 20 i nprovi ng bal ance. | n another enbodi nent,
treating is i nprovi ng inpai rments of proprioception, balance, strength, or
anylocorbéélat lornother eofbodimengnlowee lingmioseoartnitis (ARt nbpragenzdebs ipam,

i mpai rments of proprioception, balance, strength, or any conbination

t her eofstiffhBssaroieig, SRMaaARGH, , cabtilegd idegercfati®RE ObebpIRldsy HafRMME BY joint

i npai rments of proprioception, balance, strength, or any conbination

t her eofsna&S elgbedm éu'ihraan%Bﬁﬁ'&ét&or%r?@#%é&@%@Js%ﬂgé&ﬁt&ﬁléétgx@%&?n of

S
degenergtlve 10|nt I Sease n anot her enbodi nent treatlng Is specifically

i mprovin nts of pr o Lan l.anc t

conbi né)ﬁg%mn?%eorne A Y 0%) ?rﬁ@ Frawegal%tg%sr éﬁ‘lrsti %CO{m P14 (%a% tther
enbodi nent,. treating is speC|f|c L1y | npr i npai rments o .

propr i GEEPSIF AL BYPMURKE msgarlbrggﬁﬁmgoiﬁ £% ?Sﬁaegdaﬂea%e%ef logsening &af ed

with 5 a hip, an ankle, a foot, or knee osteoarthritis. In another

enblddi reint capslsastraighing of igaraenig straiching afAeint ansylenraduesd step feagtinos any
separate enbodi mrent of the present invention. [066] In another enbodi nent,
t r eat i rgmbsnatiani theteaf.i Bacha psisiplitye ngprésentsna aseparaer embodiment of the present

invention.

20  Lower limb musculoskeletal pain

[047] In another embodiment, "pain" as used herein comprises a sharp ache. In another
embodiment, "pain" as used herein comprises a burning sensation in the associate muscles

and tendons. In another embodiment, "pain" as used herein comprises continuous pain. In
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enbodi ment, treating is decreasing "step length difference". In another
enbodi nent, treating is mani pulating single |inb support. In another

enbodi menwQ 20r¢mié78g i s mani pul ating out/in 10 tow ng &ogite201i/m0asrot her
enbodi nent, treating is calibrating gait cycle (40:40:20). In another

enbodi nent, treating.is ngnipul afing.cadence. | n another enbodinment

Croati AGOTEr SARCBUTGLT TP NES Casit OFTC CPBLRSH I ¢ CDPPONPR Eigt Hapmother
enbodi ment, treating is correcting mean hip notjon, knee notion, ankle

not i on embhodHpsALe T nast RsA herkip €emprises srasealPRing(Winter.oimper frehapgafbver se
pl anes. | n another enbodinent, treating is inproving wal king pace or 15
speed. weatlenpo i enotherxmbadiment, tpagetdsged bereimhamapirisgs el vidy sgeqpfic paiorsuelpeed.

I n anot her enbodi nent, inproving wal king pace or speed is reaching a goal

of wal lgk Rgogpeednplothler phdsikall aiuity rélated i eEachrpuadbitenteprestptsay bépgrar@l ki ng
pace or speed is reaching a goal of wal king speed of 1.6-4 km hour for at

| eagt ) gﬁg odi nent, inproving wal king pace or speed is
rea?;hi %Smé’ag%ﬁ(’&m k%ﬁ%ozlg@d of 1.6 1 knmihour for at least 5 20

m nutes. I n another enbodi nent, inproving wal king pace or speed is reaching
a goal I[@isrma'é#&?&?&pe%ﬁ%d%e&;g&bé‘dé%&%{aBfé'iho%tof*tf‘egﬁh 3Qy ﬁ%tfﬁi%ted'»()it
anot her " enbodi ment, 1 nmprovin wal I Ng pace or spee '8 Pedc ing a goal of
wal ki ng spee f 1.6:4 kmhour for .at |least 15 nm nutes. |In angther

ebod: AN TG Bl SErel M saRerigne ogtes & FEBt AT s B Gl ng
speed of 2-3.5 knmfhour for at |least 2 mnutes. In another enbodi nent,

i mpr ovisHBjeHsl Kaokg WhareY othe stsvicg FMPIE®S M ABPtaSYENS dReafial & SHRPOE B bST
2-3.5 knml hour for at least 5 WD 2012/001678PCT/1L2011/000487 m nutes. In
anot herperabhdittmeintd toithgpsesuiimgymaar, land g mpaweble antepieeproituberanac hidhgmavgaddd  of
wal ki ng speed of 2-3.5 knl hour for at |east 10 m nutes. In another

emhodi esteriot pRvtEberdai@e \edlibtatiggae PosterisSPpRtubetance aadithgamegoaproaibemmbki ng
speed of 2-3.5 knihour for at |east 15 mnutes. |In another enbodi nent,

| mprovigo(g |$‘d1£ﬁe@%§§iti9ﬁ, SPeeAnt& ?&?{%H E‘&nﬁri&@% p9§ition§_vM‘@l‘e|65/rlHe apqed of
2.5-3.2 knfhour for "at least 2 mnutes. |In another enbodi nment; i nproving
wal ki n r . i S.I i . . [ : . 2. 5

et nour" i, § il dutdribfRE ARl Bt WISHISFO R b dubee o
pace or_ speed js reaching a gaal of | ki ng speed, of. 2.5-3.2 km.hour for at
oast HRR b D) 3 R Hre dHab RS S B S e g b TP E b ed | s
reaching a goal of wal king speed of 2.5-3.2 km hour for at |east 15

10ni nutpesterigapiotyhssaicpiand the adeniarspratuberanece pathgtsepeerb s¥mhshin 8r bafnced esent
invention. [67] In another enbodinent, treating is relaxing a stiff knee,
hi p5 amplokitipnoEadlo @bssibhihityaraprrdsents earisephirate rdmbddireenti off thes present eoténtignain
abnormal flexion or extension in stance phase. In another enbodi nent,

treat i RgoihSr &8b6EREIEH) theen® ShiniGhi" @Bnplisdd Bdwxtiengdasn i n toe-off. In

anot her enbodi nent, treating is correcting an abnormal nuscle activity of
the lower linb. In another 15 enbodinent, treating is correcting

over actipydyt Y 1P hn ARG I SRR Aert Nprol RIRE Bereldla eSSt (RARAL L TBFIket dffiRAMIWGh | S
correcting (shortening or |engthening) semtendi nosus acti'vity. |In another

enbodi . ' i t - ede tric i VET W inN
cui ng. 113vsr bl ERICsEAER AR RRHEAREL LR W EERS Ao B G
anteriqr in termnal swing. In another enbodinent, treating i.s toni any
lover 11PPfh ARG hecdRYiCe SREPHRTS fy/0P b sTbigat e b SHERrL (BrRRE AT of
the present invention. [68] In another enbodinment, the nmethods as

des€ri eachedr ©i ther sequrag wewpransled movesbls galerion protuberarsst 2b fpMoYPIRie t he
use of the device as described herein and a proper nedication. |In another
enbodi rpesterioopetdferaikce] ¢alibratingethapbstaiiol progsdidnge dnd gino saenordpmprubsmncde t he
proper nedication to a subject suffering froma disease or a condition such
as desas:d (19d balanced position, the balanced position comprises: a position whereby the device

provides a controlled inversion or a controlled eversion to the subject's foot during the stance

phases; and (2) a minimal lower limb musculoskeletal related pain position; and fixing the
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WO 2012/ 001678PCT/ 1L2011/ 000487 herein. In another enbodi nent, the

medi cation is an anal gesi c such as acetam nophen. | n another enbodi nent,

t he nedi cwDI201R/G08678& non- st eroi dal anti-inflammatory drugcthisshDyooggrch as

i buprofen. In another enbodinent the medication is a COX-2 sel ective

i nhi bitor such as cel eco B anot her enb dlnent t he dIC on is.a

t op1 cal PISHOBPERTSIS SRR B REEOT PiRRDeEiiG ol emBBRN ARRO iR nRURERE | on
is an opioid anal gesic such as norphine or codelne In another enbodi nment ,

t he medpastionoRashspogsifilit srparsenis gisapaseie Kmbedimyat 6E BetressManY#]lio8t ed i nt o t he
knee. I n anot her enbodi nent, the nedication is topical capsaicin. In

anot her enbodi nent, the nedlcatlon is ajoint injection of hyaluronic acid.
Each po®50bi Ilitapothepeabedinens esalimte masbidosketatl msin chappsessanteridrrnsat i on.
10[ 069] I n another enbodi nent, the outcone of treatnent as provided herein
i S appapatmt Ini mmhﬁraérﬁlquimfeﬁterlow&reliinbi iugduloskRelenl paimecsapiises paslidebdonvided
herein. I n another enbodi nent, the outcone of treatnent as provided herein
i's appagRBhaif E&h Q&SI%QQQQmeﬁﬁrsersepﬁate\é%%mgeﬁrﬂor&etﬂa@seﬂﬁm&ﬁloﬁs descri bed
herein. I n another enbodi nent, the outcone of treatnent as provided herein
i s apparent after 50-100000 meters of wal king with the device as descri bed

her el n. (oM 19 3AGHBELmERRNAIE el i HALOMRKAL T ERLARAL «ﬁgug Dt

herein is appar ent a ter nmeters I'ng wt ce as

oot Ay afue o R 3R bR O RV el it R Eribacf i A e

devi ce as described herein. In _another enbodi nent, the outcone of treatnent
as pr ov@geHWheR dnsload imppsadern ther by dumespirok maeesds thy talgrprengf thethedy he
devi ce as described herein. Each possibility represents a separate

enbodi nenictunds sEpoplings éntIni anashari enbodinzol 4 dowerodidr newbdosketatal, painels
outcone of treatnent as provided herein is correction of a pathol ogy

r el st edaskeridtedvewith iladge osihglo alohding t ¢omditions aho tdnethee rddghdbidimeerit, at leveoulimbme of
treatnment as provided herein is correction of a hip, an ankle, a foot, or a

knee oshgQaldskélktal ﬁam li$a 3N %tel%mﬂﬁﬂcﬂsﬂ Wy)oﬁnh SuPUs R Boim it LR 1B 'khe@s
provi ded herein is elevating |ower 2012/ 001678PCT/ 1L2011/ 000487

0st eoarﬁlha(doi n{%dﬁﬂ&ﬁ hg rlox%@ﬁx%”fﬁ{?écul éi?&etﬁﬁb?ﬂ@ a91f mhf &\getrsmt'fr%gz{re Vi ded

herein is In |b| |ng syhpt ons associ at et eoar r|t|s.
Each pOSSIbI|It [ epyese S te enbodi nent of he res i nyention.
(73] | rORHEE S oM EMeT PR GG GNEVST TEFBaIEHT "eh PRORULBPIES n | s
apparent 5 while the subject is wearing the device as descrlbed herein. In
anot herthe hegnidveing 2 sk ip0eClsrge efough datcanse sudden felure of amerasi athersofaibpar ent
al so when the subject i s wal king barefoot. In another enbodi nent, the

out tomeungierlying abbadynstrursurps Ghange theh erusclas, i tsnérppameintigam@mﬂv\hmninsﬂﬁed shasg ect

i s wearing wal king shoes. I n another enbodi nment, the outcone of treatnent
as provitaethrdrereworn dowppad eieir talegmcpiwrerédh @ithubpeacdd dpplivigidhiofithatoadk Ishoes
10 (including but not limted to el egant shoes). Each possibility

repr eseothed efSBHNRNE aemg'hﬁﬁﬁﬁluégulésﬁ&eﬁ[ BRANS chve 'B&'“%ar ald’®@hrl dh @ROt her
embodi nent, differential rnuscle build-up conprises inducing rmuscle build-up

in regl@ofaﬁg%rm&u?e@@; QB rPLoBNOL DT SRRBLAT N ol [RLEN R ATl C! ©

build rirses |n crn I'nregions of "‘nuscl es weakness.
I n another enbodlnent 15 differential nuscle bUI|d up conprises inducing

nmuscl e d-up | of nuscl es .. ssibiLity represents a
separ at @g%im 3& %nﬁ Bty Saeﬁ?we vlgm %culo elet pain arises” from' Stress

20  fractures and shin splints. In another embodiment, a lower limb musculoskeletal pain arises

from ankle and metacarpal fractures (acute injuries). In another embodiment, a lower limb
musculoskeletal pain arises from bursitis. In another embodiment, a lower limb

musculoskeletal pain arises from rheumatism. In another embodiment, a lower limb
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[ 73] In another enbodi ment, a device as disclosed herein has an i medi ate
effect wwth regard to treating or treatnent of a di sease, a pathol ogy,
and/ or pawvoar/qiesi ded herein. In another enbodi nent, ehont2oiestmsmmedi at e
effect is apparent in a barefoot subject after 20 wal king with the device

for 1-5 n anot.her _enbodi evi ce as., di scl osed herein has an
g TS SR RE¥Sr fomb cextilage i Foth By JPPIESTRIS @aseParaje
pat hol ogy, and/or pain as provided herein. In another enbodi ment, short
term i remeaodimentof fheqiresest imppatiosnt in a baref oot subject after wal king with
the device for 10-60 mi nutes. In another enbodi ment, short term i nmediate
effect is apparent in a barefoot subject after malking with the device for
WO 2017408316 18 REEhdrleattibiirte0 48 b van liedommauldsksletal painnoa bersegueinoelphiemter
short termimediate effect is apparent in a barefoot subject after wal king

wi t h t hgnkleydteRrthafis. 1inl inbeher Serhbddithent] Na doathdimienpastiuiiRElctab id iseam
i medi ate effect is apparent in a barefoot subject after walking with the

devisce d,aLequedQ05 Ikm%rﬁmggyrﬂ)romé Np3oiHee %nﬁ@@ﬁ@n@fow& e muSduldskBRegi at e

effect Is apparent 1 n a bdrefoot subject after wal king with the device

for 12-96 hours (hr nQ h ect
o appdAhE 4 ey a%&?@&s*e ARG mfﬁﬁodl% ff POy gs Bl 7

days. In, another, enbodl shor ermi te ef fect pparent in a
ba of oGRS PorBETligt BN DEPRING SPRITIEL. o Ues Thgh Fssaoskalrudl T StsEhor
enbodi ment, short termimedi ate effect is apparent in_ a barefoot subject
after ralpebley tedemesheofddhe deochanters regotalrs anpiheh aubssimen; |4 tlpwerdieBent s
a separate enbodi ment of the present invention. [74] In another

enbodi madcpldskeeel pantis tausep parhantstring mulide etf0ot Insanbjhec embbdierenyad loweg wi t h
the device for 1-2 nonths. In another enbodiment, the effect is apparent in

a barefigRt ueiiRCkel@hl BainWal daubdt twtﬁantstmlgiwu@a fBakh Jpoddbil@ tréisieschiy a

anot her enbodi nent, the effect is apparent in a barefoot subject after

wal ki n LR hhﬁmﬁﬁ (SRt Binvoh I n anot her enbodi nent, 15 the
effectgmé&apﬁarent %% a 3&%%8&? SUL]ECt after wal king wth the device for
4-10 nonths. I n another enbodi nent, the effect is apparent in a barefoot

subj ect %t 1 anotF# e%%l'y&d [Redine | ey Ill%lq) rtn(a cudo #gle Eél ?S a ?ﬂecﬁ%%!%ﬁﬂﬂge of

enbodl I'S apparent ar er oo ter g with
t he device  f 12-24 t hs an e i ITe the effect is a R rent

in a barErBdn éﬁﬁpe&m%@?ntmarqwg“% ‘E‘HS%%QGISVF Béin ity AFEEtS6NSEHETINE Of Each

possibility represents a separate enbodi nent of the present invention.

[ 75] | re beabknes (Fbiped@ratesd); In aneshar sbodimenty plosgs hwbememlqstﬁelet@bmleet ag

di sease or condition is aneliorated. In another enbodinent, treating is

i mpisovetient @nsequence. ofl i ametibeal  Estondi e ndnotlter eambn@niest,cantld)wcmdknb

i nprovenent over time. In another enbodiment, progress or inprovenment is

r educt iRikculdbsRéYtalBas U @dﬁé@%oﬁ%ﬁu@ﬁe&bﬂ}nem&aﬁﬂﬁhﬁg In ¥idther embodiment, a

2012/ 001678PCT/ 1L2011/ 000487 enbodi ment, progress or inprovenent is

measur §dutNighb h%cul(ﬁpelftlaﬂgﬁiﬁ% Qechre%pp&ﬁ'e ke oPaQfERTatPfe j'om?rd?ééﬁﬁe% i's

nmeasured by ra ogi ca ods. 1n anot her enbodlnent radi ol ogi cal
oo el TRAPHAAE PO AR B VR (9 5,
anot her  enbodi nent, . rovenment is neasured by.a pai.n

quest i dHﬂ%\ldF%eneF%WﬁriB’t“l‘léﬁse %%M%ﬂ%d?@%@n@rra SW%@@W‘W%’P%&Q& ed

by physical exam nation that includes exam ning a range of notions such as
but20notpresent mEentian: | exi on, extension, dorsi/plantar flexion (anlde),
muscul ar circunference, internal/external rotation (hip) abduction/adducton
(hip and knee), effusion, hot/warm knee, or any conbination thereof. In
anot her[0&5bodn arethsr qutwgiesy, @towet dinihpusandoskeletal paineas dired cohysequengalof
clinical gait assessnment. Each possibility represents a separate enbodi nent
of the HrgaeMdveRMEss, PiR-patellar, etc). In another embodiment, bursitis develops in response

to frictional stress that is applied directly over the bursa of the knees. In another embodiment,

bursitis is pyogenic bursitis. In another embodiment, a lower limb musculoskeletal pain is
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[ 76] I n anot her enbodi nent, progress or inprovenent is neasured in a gait
| ab and i ncludes neasuring velocity, step length increase, step length

di f f er encwo(ezmoed78y), single |linb support (aimat reackcmgL2@¥®o48i ngl e
linb support difference (symretry), double linb 15 support,

i n-toei ng/ oyt st oei f | exi on/ extensi on an of tion.(rom

1 ext oSG G eSS BT R b dh R e R R GOSN BI Hprrssaie gent s
a separate enbodi ment of the present invention. [77] In another

enmbodi nishirategnhadiment of theresenbEyeridtei n i s prescribed to a subj ect
according to the subject's physical condition. In another enbodi nent, a
device as described 20 herein is prescribed to a subject according to the
subj ect [0§6hedh eadthersmbadimant, # hovegrdinte musereskiletal painas d dieeteconseqdenserdfbed
herein is prescribed to a subject according to the subject's nedical

hi st or yhyperkesatadifieln emdibeti emabddimpne dgpeikeratosid i b deatedand ektrams fofm hdw t 0
use the device. In another enbodi nent, prescription includes intensity of
use,s dapiritisl Fhch PossiBtityreplesd s Sepdidieehb&ditent 6f RO picb&tt iBrRaeh. ment
prescription to a subject having step length of 45 WD

2012/ 001678PCT/ 1L2011/ 000487 cm or | ess conpri ses usage of the device by

wal ki ng[OEZLi 302G {Hgﬁ&ﬁw%ﬂ§¥owérﬁin%‘%gﬁlo&m%::pHi%rIE a dﬂ’é&%&ie&%é&g do a

subj ect ng step ngth of 45 cmor |less conprises usage o evi ce
by wal ki ng for, 10-40 m nutes eyer t her. day. Fach.possibiljty represents a
supar at BOERED AR Tor s ee Lo v Perve b Bifens FETufal Ro ottt S RuEhT nen:
medi um prescription applies to subjects having step length of 45-60 cm |In
anot herOSHiSotentonigh fefgs aﬁmf%%@emgp%npiiﬁd ap g Bucey G dgwyvetaiational, ?‘H@F» S%p

| ength of 50-60 cm In another enbodi ment, nedi um prescription applies to
subj ect whé¢mtherknestie penteorgmnisted waile dBanng ldad. Each hessitehtyogpresents arseprraim
prescription conprises usage of the device by wal king for 5-20 m nutes a
day10o | nerabatifert o nioghe samninven®at. um prescription 10 conprises usage of the
device by wal king for 10-20 m nutes a day. In another enbodi ment, nedi um
prescription conprises usage of the device by wal king for 5-15 mnutes a
day. Ea@Bgpodsiahbthét smbRRMESECHIGyE [P RusdBoskelRed ipairs adirethienfigasetos
invention. [079] In another enbodinent, high prescription applies to

subj eCt S AheAIRE leB R nRkicS In SHOMELABN Fent, ThedBil Rfes SHRAMGMRAL i ON
prescription applies to subjects having step 15 length of 60 cm and above.
I n anot her enmbodi nent i gah jpr.esgription conprises. ysa of, the.devjce by
wal ki ngorspe STBG TR akoaBRE b B o e i iR e el L S o
conprises usage of the device by, king for 10-20 mnutes a day., |In

anot her NeRASURAT REpROJIMERSK SEFSSSTERTt Eﬁfﬂggnlﬁrtflg é%SUﬁs EFPRLCY HRICEPsIRy WIsS Y
wal ki ng for 5-15 minutes a day. Each possibility represents a separate
enbbidi neane, ethighhecqur exlant it myaximp@nstrepgfho80¢xaepdegnby ar anphivd dpiserand thay
prescription as described herein conprises increase in daily usage tine as
t he subpatahl prosesby ehighhbdnepadapte 3o strassais qiréeenteeniio dhotbert embodimpntestedspt i on
as described herein conprises increase in daily usage tine as the subject's

funct i ofpgdturk @Y §sodintel QSthe kiBi it Mar oo dh ARSther @RlodIMEHC Sttt ifi@BLASIs
descri bed herein conprises increase in daily usage tinme as subject's pain

decr easgSocidiBa ARQL tﬂ@rﬁbﬁfg?%qiclmf)egs’ibility represents a separate embodiment of the present

invention.

20 [059] In another embodiment, a lower limb musculoskeletal pain is a direct consequence of
a sprained ankle. In another embodiment, a lower limb musculoskeletal pain is a direct
consequence of an anterior compartment syndrome. In another embodiment, a lower limb
musculoskeletal pain is a direct consequence of a lateral compartment syndrome. In another

embodiment, a lower limb musculoskeletal pain is a direct consequence of a plantar Fasciitis.
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WD 2012/ 001678PCT/ 1L2011/ 000487 any prescription as described herein
conprises increase in daily usage tine as subject's disease or condition as
descri bedwbaenemié7Bnproves. | n anot her enbodi nent, a pr @STALI/000487S

descri bed herein further conprises nedicating the subject according to his
or hers nedical condition., Each possibjljt epresents a separate

embod HRFFOBET ERBORDL g 1?We'ﬁrf15dﬁvscsl%%%ﬁ¥ta'|r RAIR i3 th et FEBERAYERRE, O
prescription as described herein further conprises adjustnents of the

devi ce Zsehillagb]endpnigis dinsenpsher ambodimenti adowerphioh ddussplogkeleta] prigtie. dirget

anot her enbodi nent, adjustnents of the device conprise calibrating or

posi t i @onsequencpradtaufoer eorae Iasindihscembedimest; eilowerdinh npossliobkdléthlypaie i £sent s
a separate enbodi mrent of the present invention. 10 The device [82] In

anot hergirepib@iséqithce bNHalBRVWALuJ. In SR6MELEMbOimeAl ) 1I86kr Snftogusdidsrelelay. | n
anot her enbodi nent, the term "secured to a subject's foot" conprises

securing;t i i t

oot s, A thar e Ena@uaRe PrnleiRlipahras 1 dholth cibBhiniihn SIS,

f oot securipgqu ns_secures.the device sucF‘gs fqotm$ar %0 to §b15

subj ectneerloeletel pa iy, “ditehh FORIIPC A 0T (AL P evvdfome Db Ay
nmeans can he used. I n anaother enbodi nent, .a fQot securing nean conprises a
pl ur al iSMpogimeibc ArlPHEr Bt &ruseylosksistH chaid i Gafisest tcongequete ggeukeﬁfﬁg fBean is
a lace. In another enbodinent, a foot securing nean conprises a Velcro

f ast enaleformity almoartegher emibodinreshta lower bimb newsculoskedetatepain songirdcs egnss@usnes ng
straps. In another enbodinent, reference is made to FIGS. 1-4, which

i |1 ust rodit gsoziBti¢ eedviear Edch possbititic rgieend apepatievembodiaraorofathe eprasenh an
enbodi ment of the present invention. Each possibility represents a separate
emhgdi nWntieh. t he present invention. [83] In another enbodi ment, a support
menber is operably attached to the securing nean. |In another enbodi nent,
operably attached conprises sufficient attachnent between the securing nean

and t hgo&ppp &0Gh00d AANAYBGE: RABAALEERSkeIAaPHRRIE hellEHAR In GRBHEE SeS
WO 2013?%@16?%%%#?lﬂg%qif@8®ﬁ§7 tﬁ% sole. In é%o?ﬁgr e 8 inent? a sSpport
nmenber ¢ rises the inner sole. |l not.her enbodi nent. a support nenber
Conpr 1 SEOOREy e PRk B iRk osksf@rBamgs o TR SR Sitnsfs PP R ntsalReD
conprises.the mddle sale, I'n another, enbodi ment support nenber .

conpr i dE&ophdn godier (amRodiaent. aflopke ligp g pilpskeleta) PR S GFSAChEEd ydiya |
anot her enbodi nent, the upper is 5 operably attached to the securing nean
(such astabiye gotesisi i tabdomanl| fwéspronatipranby epthentsmehodiment, thdowppdimb
conprises straps or totally enclosing the foot. ). In another enbodi nent,
t hasuppeuscaolosiai¢tslepaiatis apsocidoat withnddfe@ive agitspaterisndn maather Eabolinknt, a
sandal s). Each possibility represents a separate enbodi nent of the present

i nvent ii@Rer 1linfiAImiBuRNGIASI peiibadiasRRtated® vlBY ideRcBWE Ritee f PRENGRIssibity S
supplied as one or nore pairs

represents a separate embodiment of the present invention.
The subject

[061] In another embodiment, the subject is afflicted with a congenital disorder of joints. In
20  another embodiment, the subject is afflicted with diabetes. In another embodiment, the subject
is afflicted with inflammatory diseases (such as Perthes' disease, Lyme disease, a chronic

form of arthritis). Each possibility represents a separate embodiment of the present invention.

[062] In another embodiment, the subject is afflicted with rheumatoid arthritis. In another

embodiment, the subject is afflicted with Achilles tendon injuries and Tendonitis In another
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10 of shoe-like devices, or alternatively, as just one of the shoe-like
devi ces. I n another enbodi nent, footwear 10 conprises a support nenber 12
havi ng a weripmweiersi n a shape of a shoe sol e conpri si hgpPamIumpenoostn f ace
14. In the illustrated enbodi ment, the upper surface 14 is indented with a

peri pher ridge,16, .but. i S .ap i at ed t.h er .co ons of
Coper contoatmétd g Subight s afip@a L EEMEbE St BaiheL S dh fitvec?
enbodi ment, footwear 10 is 15 attached to a foot of a _ user means of a
boot 18s afftizted Withsineanlesspain. by anethes epbodimsnt thesybiert inafiigte %Reherlreaps,
buckl es, shoe | aces, and the |like. In another enbodinent, footwear 10 is

at t acheuudiase digapunt dnjuay.ulsleandjberrrgahedimfena thhoebjebh imnfititted ‘eith sdicaesal , a
shoe conprises a platformof a sneaker. In another enbodinent, the term
sneakerbugdtif Th a6sthér dadiidimén, &noidr ¢imtembouilcskeletal piia i$ €F5oy6 psiaKRIranoHEpr i ses
a wal king boot. In another enmbodi ment, a shoe 20 conprises a platformof a

rungi ng:n%%ﬁnedt NhaRER;B&Ts SMRAQ (Wtﬂtconﬁaaﬁﬁl‘éﬁ’t é&ﬂHanﬁé%%axﬁ)tlﬂ)ér%H&Hfﬁ&ft tﬁ@
el egant shoe. In anot'her enbodi ment, a shoe conprises a platform of

wal ki ”%uﬁ*% Eis 5ffﬁ) 84 wnﬁnafréqgf%?aﬁst&a% Xron?éorlﬁ da%ttr?erae ﬁﬁ@r{tetr%”pﬁoﬁ’écﬁmr t of

t he pres |nven ron e’ erbodi e evrce suc

not Iim ed to. boot. 18 is f one achnent. to the user oot mnth
o wi t S S meial Soidal SHbBHEN ol MR iy S b Aothggsmbodifieht,

2012/ 001678PCT/ 1L2011/ 000487 20 are used as foot securing neans to attach

f oot wedhe subjed isHaffligsest withf Msralgin tRasesthaigat In gnotieicembrshimpni the jubieqsrizgsent s
a separate enbodi nent of the present invention. BP [086] |In another

enbodi raffiictedt aigh Moremt Neuromaoln abesher leatbotineent alie sebjsuichalfictédonhedsteilid 5
conprises protuberances in a fixed position. In another enbodi nent, the

I nvignt i FaibiPriaVvindeer tdddoditientd el 6ebjedCid ARickDivma atér%f@mafrar isgfdrome. In

pr ot uber ances havi ng any shape known to one of ski in the art. In another

embodi NRBiker ke oam&l@trhergue eer demidt ngehwrm@ey%rs%lg §ilis &% t@ldonfAStn t Wo

bul bous protu erances. er e ment pr ot uberance iIs

anot ner w8 REARS hterrhst uﬁg' o e

anot her™"8 conprises a s pol'ygon,
decagon, di gon, odeca go hen on. he dec pt a

hexade G4 lm%x‘gﬁéh birdos aisied Btha p‘éﬂtté?g nofley 5?&39@ PLARSDIT |
trapezi um isosceles, trapezrunrundecagon quadrrlateral Lozenge,

r horboiisl afflietd awigh eoststjom pamiciath digtment injuspeliopepthgsotpbdiments thepuliecsd's
circle, disc, circle, excircle, crescent, dome, ellipse, lune, oval,

spher e,afflistedr oiitth, pepatdBart buditisl Th O&idthelr nemhsmﬁﬂnemt, ehbadbjeenis, afficthd with

prot uberance 22 has a curved outer contour 26. In another enbodi nent, each

pr ot uberBaRAtdiRS bdrsHisf TRAER PosGiHNE deprelis GOspatiie chibodininhest mebpesmnt
each protuberance 22 has a convexity. [088] In another enbodinment, a

prOt“bQE@%&E pconprises a dome shape. In another enbodinent, a protuberance
as descri herein conprises a done shape which further

[063] In another embodiment, a subject according to the invention further suffers from a
gait disorder. In another embodiment, a subject according to the invention is a human subject
20  that can walk or run with a device as described herein. In another embodiment, a subject
according to the invention is a human subject that can walk or run with footwear 10. Each
possibility represents a separate embodiment of the present invention. In another embodiment,
a gait disorder is asymmetry of gait, shuffling gait, gait with lurching actions, or any
combination thereof. In another embodiment, a gait disorder is caused by a degenerative joint

25  disease. Each possibility represents a separate embodiment of the present invention.
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20 conprises multiple different convexities. In another enbodi nent, each
prot uberance 22 conprises a different convexity. In another enbodi nent,
each protwberermwes782 conprises a different set of convePCTiiEzi1/ldves?
cross-section of the contour 26, that is, either the cross-section taken
withr ect to a longitudinal axis 28 (FIG 4) of support nenber 12
(corregggﬁHPﬁﬂ to the shape seen in FIG 2) or the cross-section taken with
respect to a WO 2012/001678PCT/1L2011/000487 | atitudinal axis 30 (FIG 4)
of support menber 12 (corresponding to the shape seen in FIG .3), or any

ot her " GPeYs- Trarebi, caylimeve hempetion vis| s ddivage nealess psgriithitye
represents a separate enbodi nent of the present invention. [89] In another
enbodi enice as [desceibad berein. 26 anethehemodiments hegreisofs walkingi @ agothadom kbt 5
is, the shape of a circle, ellipse, parabola or hyperbola. The various

Cr 0ss- sAafttheovisnddt. Inhmotenembb8inkht, Ginpds @imdhe i Arasutdd imy dai Isthdpesother
identically or differently. In another enbodi nent, the shape of a

pr o UbRELAIARNALR, ﬂﬁf;ﬂoﬂ@rﬂeIQYinegk{ﬁéct@rm?i%al kidicAROLBREVAMBP disiRNthe Mhoabape
of a protuberance Is defined by a variety of arches of different radi uses
whi ch .t | . ' ey NG

pr ot ubar st ey, 19 B Ph8Flime ARBhER irHBRThAR T bl sHARE el
protuberance is asymyetrical. I.n another enbodi ment, a protuberance. s a
bul bou S JbAsRHER EPoda e T (o BB ecet's BBl it T G Rt of
the present_invention. [90] In another enbodjnent, the invention provides
that t reEnbedimend, Eeating asimpspYSRIN 10 subjeqdp ovallbeing elns aethep empodisnb dfeaing y by
the two protuberances when the two protuberances are 15 placed on a ground
sur f acas rdlieving paesuck ab paatrpaint. In aheherengridiroentptrearind esrefining téndechess. e such
as footwear 10 supports the foot of a subject during stance only by the two
pr abhubenahet EmHdaimdme tleihgd IO relReimN caffnéss e I Mee@dr intfodhentNdreatiid dse. I n
anot her enbodi nent, the invention provides that during stance only the 2

ground gRaadi Mgkt FRCESoREr ERBodRRhY b@éa@i’ﬂg_eﬁhﬁe?i'éﬁgga& PRisiBRatn AnoftRe

surface facing the ground) are in contact Wth a O ground surface. In
anot heremeb%'BPrSénr{P?r%aq&agh?s h{h‘{t%%!ﬁ Qss ?‘@agﬁg%et. 8 arf ‘t'ﬁe'r”&Pt?&ﬁr%‘e‘St %'a%{réé ng
ground "engagl ng surface in each protuberance i's 1n contact Wwth a ground
surface.  Each possibility represents a s rate enbodi.nent of the present

i nvent il ‘H‘.C‘ng[@I‘]‘OWOrFa&H%%‘&Pldé‘r‘Hai'aP%h?r,engtg)%ll@ea%‘t r¢afige BLnGtAs G POV EHERtances
22 protrude froma |ower surface 24 of support nenber 12. |n another

enbodi rferanothsn| gmbadiment| fisadng ibtindsessiiee e vemenyyggcondary to pain. In another
2012/ 001678PCT/ 1L2011/ 000487 protrude froma | ower surface 24 of support
nmenber etthodimemtodatiag iembdulimeregional movdes srphackh abtlenppdodimantisating an
outsol e. I n another enbodi nent, only two bul bous protuberances 22 protrude

from a il @WREsist FdodeiRl Afhseles %h‘@ﬁl%'- tInMGhRE eddodnie] trdafingnotin@icirgnpastieent
t he ground engagi ng parts of the device are only the
build-up. In another embodiment, treating is inducing differential muscle build-up. Each

possibility represents a separate embodiment of the present invention.

[065] In another embodiment, treating is improving gait. In another embodiment, treating is
20 improving balance. In another embodiment, treating is improving impairments of
proprioception, balance, strength, or any combination thereof. In another embodiment,
treatiﬁg is reversing impairments of proprioception, balance, strength, or any combination
thereof. In another embodiment, treating is specifically improving impairments of

proprioception, balance, strength, or any combination thereof associated with a specific
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5 protuberances. |In another enbodi nent, during all phases of gait including
the stance phase the protuberances are the only parts of the device which
are groumsoenpagierg. | n anot her enbodi nent, during all phasemiohoogen t

i ncluding the stance phase the protuberances 22 are the only parts of the
devi ce ich are.i.n direct onta t wth the ground. .Each ssihbility

Fepr osdfetietn Bl il disehod et TSt crBdPEY e o dne TORTICTRY OSTFoY Re

anot her enbodi nent, a protuberance as described herein is novable. In |
anot hermpaBHEN®APropIioseRitamy balantse stengdh ¥ BNy samiEREeH thegeof jassogiatadwiihot her
enbodi nent, a protuberance as described herein is nmountable. In another
enbodi rtewbl; extrpmitly ukbshatc e Imsarddee r ebddihengi freatmgr apl speeifiichldy  impraviog her
enbodi ment, a protuberance as described herein is novabl e al ong the outer

surfac Qn%ﬁirhlbﬂts%lﬂ@&ﬁfriocéiﬁmm? balahdt, atnérglig ror @b @einbiiation thercb$ apyooiatddewnnce as
described herein is novable along the outer surface of the outsole. In

another, gbgﬂ'am@t otpro9tm@@t>§tasﬁﬂﬁﬁlsdﬁ§ﬁﬁaﬁadexh%cﬁrnemc%@amg Roglhéinged
withint outer surface of the support nmenber. Each possibility repréesents

a separat e enbodi t )\ 4 t her

enbodi r@% ,E%%th BOSS{BE@ nrggeengssdasifgg%% %m%)dﬁr%ﬁt ()Ihlle:slg rgs t{?Ive o?l transl atabl e
20 such as in a track (e.g., forwards, backwards, sideways or diagonally)
and/ or at bout own or other axi s, conbi nat j.on, of such
ST T A MRS AL R A NN
invention. [95] In another enbodinent, a protuberance is novable within a
pr edef iamekpdiment, treatingripdeseasine Gépength differensaibky anether iembrdimant-dreatingi n an
area of 1 cn2 to 18 cnR. In another WD 2012/001678PCT/1L2011/000487
enbodi nemanipulaingt umge dindesupporto i bhahai anbadimentatreatingfis nampulatmgbowhi®. | n
anot her enbodi nent, a protuberance is novable within an area of 1 cn2 to 4
cniyy | nodipt dgle. erm‘aﬁxdhmaﬁbodanartom&mrga@ealbrstmg)gaabtﬁlevwmmom(anmaerreaqeef 2
cn2 to 8 cnR. In another enbodi ment, a protuberance is novable within-an

area ofendiiferdtO t@ea@i@%ﬂlsl rhl%ﬂﬁﬁl?@t’ig AdeRROdiHeMothe? BBSHRREANGRaty; NBVabl e

W t hin an area of | n anot her embodi ment, a protuberance is

novabl e n an area of t

pr ot ubenrl%tnﬁ ltlelmim %v%ﬁ?l ¢ Of rﬁgsrltl r%&&a)r%ZaﬁlggnoﬁM}n% nl?Odh@ém E%%jrgﬁh&pro%gp%i lity
represents separ at e enbodlne of the present jnvention. [.09 other
enbodi rfBFAY MR HPEeRrKNFE e, gnkleametipr SR CombiHEm M ARt 5 sagita
predefined area is a square. In another embodinent, a predefined area |s an
el | i psdrontal, ambiransyerserbbiarindnenothenerabreimarly trapténg is gmaroveng: walling pace or

anot her enbodi nent, a predefined area is quadrangul ar. |n another

enbiadi repa¢d. Ia anoelchefdnﬂanﬂimema teatipy iis eshanings halkingd pecen ot operde Infarskher| i n
the art. In another enbodinent, a predefined area is shapel ess. Each

possi bidnbodirh&n! BgRbving avaﬁagrpat@oﬁ@e@hmatmﬂg atddel o welkiig Jpey®ot 1.6n4
15[ 097] I n another enbodi nent, a protuberance can be positioned anywhere on

the sunREhbuMBARGbthet BmBB&: 'Ef?dﬂ?&@lh lkmg t@towg Eé?inf%ereﬁ@d?né;% ddaxed

anyvx/nere on t he support ne I'n"an odi nent pr ot uberance can

T T L
the pr Ot Emrg%)ra]l(c:g olr %pge?inlg?ge}c 9ngta(1) ggal c?fj wélk{nrg]g s%gg mm/hou r]%or at tl1east 5
20 minutes. In another embodiment, improving walking pace or speed is reaching a goal of
walking speed of 1.6—4 km/hour for at least 10 minutes. In another embodiment, improving

walking pace or speed is reaching a goal of walking speed of 1.6—4 km/hour for at least 15

minutes. In another embodiment, improving walking pace or speed is reaching a goal of

walking speed of 2-3.5 km/hour for at least 2 minutes. In another embodiment, improving

25  walking pace or speed is reaching a goal of walking speed of 2-3.5 km/hour for at least 5
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20 protuberance is connected to a rail and is novable along the rail. In
anot her enbodi nent, the protuberance is connected to a rail, is novable

al ong t hewpani2ooastd can be positioned and/or fixed anywreraLziong4she rail
Each possibility represents a separate enbodi nent of the present invention.

WO 2012/001678PCT/ 112011/ 000487 98] | nuanot her odi ne . r ot rance
's ol dMRURS Hodhag SRPREE fmpits WARE RAR, of SRR Mashifh B @at's?
prot uberance is nounted on a track 36 (FIG 2) formed in the | ower surface
24 of YAHHEsPeRsher—312 krnzlwrifgr %‘e‘F@éth\)’él“yteﬁo@i NOHFE FRNHREY S ABYHBE t he
track and fastened and or fixed thereto. In another enbodi ment, track 36
ext endsvalkiogpaee pospdedns ofaching a gad b evadiohe spaedaif] 2-31Sokm/howe foredidedst &% t he
shoe sole. Alternatively or additionally, the anbunt of protrusion of a

pr ot ubenianes. s assthersérmbodisent) imprdyngrouiiing) Gagy of wpeidaizcreashiiid asgdahfoéaded
fastener 38 (FIG 3) to support nenber 12 and tightening or rel easing

t hr gadechikiag sBaRN of 1.5-RP RhIRSur G6PANEAR D midul8. heAdBihdr pitRAIMht, imprb¥hg 9"

and "securing” are used interchangeably. Each possibility represents a
separ at i . e i : I r

cmbod; neERE AR bRl ¢ BEcRRERTR b YAREtheed Bk 2 Bl REputeasts

bul bous pr ot uberance or, bul bous protuberances, non-bul bous pr.otuberance 39,
or nonTBESsul BT ERLHEERS AR FRBIG Pagth SEABTHeR EASUOH hede o

prot uberances 39 are formed in the shape of a peg, stud, bolt, pin, dowel
and t hevalkipg spegdiafcugyty -4 ka/howy &itat dgast L0 manutes: E‘i arather smhodypendHgEQving n

anot her enbodi nent, protuberances 39 may be rigid or flexible. In another
15 enbowdilkiptpacpenipebe isredsns 8 gaaleofofallding fspeasinf 2.2s3.2 kavinwir dor dideashéss,
such as having different elasticity properties or Shore hardness. In
anabhermigaiee dk4vh possibiligl idbesans & sepatatp embodicenbyf e bfesémnavaanonnt s fromt he
| ower surface 24 of support nenber 12. In another enbodi nent, the anount of
protrusion of protuberances 39 or height is adjusted. In another

enbodi MBHY), % ARG RBoRim&ht] tBeaking BPre@ik iy ST Rnddl hipNiinklk, a2k Fo@NInt iBtHepWer
surface 24 of support nmenber 2012 Each possibility represents a separate
embodi e, afhedt N ﬁﬁ%”Eo&élﬁﬁgtdgo%noh%f)ﬁ]exibﬁ @r”%@?on‘aﬁ%&ﬁ@ﬁ ase? In
protuberance ts sFidi gl y nounfed on support nenber 2 'h >&not her

enbodi nent, a device, such as footwear 10. conprises. a sli.ding/shifti

rechan ORELFmBSHERL SRR cOREH e 1 IaTSrE Obh T Sram oo i Ans e
enbodi nent, the sliding/shifting nechanisn1conpnises, without Iimtation, a
mechaniegHodHREnt; repsing iy porzecling @B @bnergtal muselg agtivity gighe lower limb. In another

2012/ 001678PCT/ 1L2011/ 000487 fluid in a chanber forned in the sole), that

i s ISusperwdindy, itreating ciablcesecting averactindtyt redpgitadyicappriot slaeeanbe another a
fixing mean. Each possibility represents a separate enbodi nent of the

pr esentenmbodindrit Oreathrigisngriectihy $§HoHOAIhgAs kegihetihgardnyiténdifolsas adivignén

pr ot uberance 22 nay be positioned nore posteriorly

another embodiment, treating is correcting exaggerated triceps surae activity in swing. In
another embodiment, treating is correcting a silent tibialis anterior in terminal swing. In
another embodiment, treating is toning any lower limb muscle. Each possibility represents a

20  separate embodiment of the present invention.

[068] In another embodiment, the methods as described herein further comprises a
combination treatment comprising the use of the device as described herein and a proper
medication. In another embodiment, one of skill in the art will readily diagnose and prescribe

the proper medication to a subject suffering from a disease or a condition such as described
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than the other protuberance 22. In another enbodi nent, a device as

descri bed herein conprises at |east one anterior protuberance. |In another
enbodi menwp 2a12devé78e as descri bed herein conprises at | eauLEINE@ast eri or
pr ot uberance. In another enbodi nent, the device consists one anterior

pr ot uber ance, and one posterior, protuberance. |n another enbodi nent 10 the
fevi ce egtii IO SrBBRUGHe thehmBRICaRO o BB BS "W oA AR BRI 17
posterior protuberance. In another enbodi nent, the device conprises at

| east (ﬂﬁétl}%Q@hﬁil@eahtﬂ@r'i“é‘?w?}%%‘t1§B@&%O‘éﬁha%h@ﬂﬁ@ﬂa&rymgo%‘%@r%‘ﬁbe. I'n
anot her enbodi nent, the device conprises at |east one noveable anterior

pr ot ubessabgeofendIroae thay\eazisidengrdsthe maticatiootisibf@QK ek sel¢ativanatibigor such as
enbodi ment, the device consists one noveabl e anterior protuberance and one

15 noverldcexipokt ottt epibatinkeit,ade enediadibn OS sdpiddl INSAIDeqicAsSE MidoRn&epar at e
enbodi mrent of the present invention. [0102] In another enbodinent, the

pr okubef 3R embbdithehe thd fRRllcKtiGN & édq%i@fdoérﬁlg%éﬁrhu% Q% URPHIANE Br EOATd. 38S @
base end and a peak end. In another enbodi nent, the surface area of the

nd.
base is nlo B3 b&ﬂ R m’?e 7 {i{cgﬁc?n Are glu&f) ohri]ceoi&) @clfl asI d %hri]s%rne 6]98 . RO
he groun p i a protu

the peak iI's engagli ng-portion o erance 1’n e stance

phase. | n. _anot her enbodi ment, the peak is the ground engagin riion of a
pr ot ubdPakess- ﬁmm};ﬂﬂverga}dbpgﬁ%%é ¢ megicAtiR SIPRicel Wswﬁﬁ-ﬁag@ﬁ@gggﬁg%%@ﬁa% e
enbodi nent of the present invention. [0103] In another enbodinent, a

pr ot ubdhamedicgtien isag jenbinjestios of hoeluparaaeid. Bachhpessibilifs gepresnnis heenaprier
surface 14 of support nenber 12. WD 2012/ 001678PCT/1L2011/000487 Positions
of BPs dnthibd#herRef dregmesenti mverdwnrade, in one enbodi nment, to Figures 1-4,
which illustrate footwear 10 constructed and operative in accordance with
an enbodi rent of the present invention. Footwear 10, in one enbodinment, is

suppl | g06¢ls dmenotheMembodidichs thé culfdind bR @regl@in€ @s ,prévided hedetre isnagpavelty, as
just one of the shoe-like devices. In another enbodi ment, a shoe-1like

devi ce iaBRHidi ¢ Sfier HRQGHR RELPHD RRTRE ALUPREANER R, IFARINGRMmbbAimdR, MRe
enbodi ment, 1s designed to adapt on a shoe such as Footwear 10. Footwear

10, oo AR RSP Ghg o BRAE  h L OBR Eal of BoRORLOS
platf Ort[l% Eigvslceeng)sl c?esscr?berzii l&(eirglg. ﬁog1%iherEgr% 0 i(r)nse?lit,l%. cl, lntl Orlilg F())% terga%rnr}erslt z?s &%9%23 te
herein is apparent after 50-100000 meters of walking with the device as described herein. In
15  another embodiment, the outcome of treatment as provided herein is apparent after 500-10000
meters of walking with the device as described herein. In another embodiment, the outcome
of treatment as provided herein is apparent after 500-5000 meters of walking with the device
as described herein. In another embodiment, the outcome of treatment as provided herein is
apparent after 500-3000 meters of walking with the device as described herein. Each

20  possibility represents a separate embodiment of the present invention.

[070] In another embodiment, the outcome of treatment as provided herein is correction of
a pathology related to lower limb osteoarthritis. In another embodiment, the outcome of
treatment as provided herein is correction of a hip, an ankle, a foot, or a knee osteoarthritis. In

another embodiment, the outcome of treatment as provided herein is elevating lower limb
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10enbodi ment of the present invention. Each possibility represents a

separ ate enbodi nent of the present invention. [0105] In another enbodi nent,
t he footweanrobdoccrapri ses a support menber 12 havi ng a PeEmitptoe1/goousy a shape
of a shoe sole with an upper surface 14. In another enbodi ment, the

f oot wear 0 ses n in ol.e ed on top of the upper s e.14. In
D o Samil, HOES SRl 2 oo he i e Mg RS Jeeadds b

I n anot her enbodi nent, the insole sits directly beneath the foot. In

anot herinbiblng syamtoms aesociated| with dowembmBlsiseoartsiisa Eeelb pessitalityyeprissentsa

anot her enbodi nent, the insole adds confort, control the shape, noisture,
snell,smpmanymdmmhhmamfdm;n&gnemWthnanother enbodi nent, the insole is

pl aced to correct defects in the natural shape of the foot or positioning
of the foot during standing or 20wal king. Each possibility represents a
separ at[@7epbagidmeiter @bbbiendmt,ethe ndutéonve bf it@Btmdn® k8 Glrovided hotehie s gypagsit ment ,
a support nenber 12 conprises an outsole. |In another enbodi nent, a support

menber i1 £ aphig&s IL QV&Fing Yhd %eeic%sociesa%éa%éeme h?fan§ﬂﬁ91p@ﬁﬂ)om?rthé2 I'n
anot her enbodi nent, Tower Surface 24 or an outsole is made of natural

r ubber synt i m ano i tal 24 or
an outsép%n%%ﬁgﬁf?éggg mV&ﬁéﬂ%@/Bﬂf@?gP%%%ngggg dggﬁs esﬁﬁﬁcg§%lé@§ﬁg

may coq§¥fse iepar H%bgges of dlfferent materials. | $ ot her enbodlnent
| over stif$iqele B Anginen Ig5nk the Quiseme it Kratgentas, jrayided hergin is,gpparent
enbodi nent, a support menber 12 further conprises a mdsole which is a
|ayer isshathapdhe shliceus sutasingnvalking shess| b anpsherembagimenty the eogme 104

anot her enbodi nent, a support nenber 12 does not have a 5mi dsol e. Each
possi bitrdatryienteqr pmriﬂesl hersmp & appararnbash veren Gk $ubgecprie searing nwenkt slores
[0107] In another enbodi ment, positioning at |east a first bul bous

pr ofou be(rlm&ﬁn@n@htan&emmkdb% belbganpr sHodber Base béhllﬂh@a'réfﬁ@ﬁ(ﬁtspgs isépadlei S
the position in which the footwear exerts the Féast val gus, varus, dorsal
or plaﬂﬁﬁ&xﬁﬂéﬂﬂﬁﬂ%ﬁﬁg&miﬂ§ Akl e in a subject being exam ned. |n another
enbodi ment, posit ng at east a first bul bous protuberance and a second
bul bous 10 protuberance in a bal anced position is the position in which the
f oot we er, St Y. rsal rgye t the
ankl o 110781 sub; e SR B 4B IR PRIB AR EREY ShPEORARGYL,

| east fjrst. bulbous r ot uber ance_and d bul r ot uber in a
bal ancga-‘ 490‘%9 iy 1581008 of AIsHeS pF9 %aWﬁ"cranﬂ IReRit 3@%@@ b %g? sUP east
or mnimal |ower |inbs nuscle activity. In another enbodi nment osi tioning
at | eastomprisey ¥xduging puisple byilgruptin egionscef muyles vseskoese. Imnbtmserpgefilme? ance
in a balanced position is the position in which the footwear provides

bal Bncediffereneal rhusthesbuiidsuyd @ngmisey irtdycing musaletHudd-vpnib oediomsndf, mysokes injoni. ng  at
| east a first bul bous protuberance and a second bul bous protuberance in a
bal anceghcRQosdibifify teprséits A Sejabi@EmbbdiheAtiSthe prestil iavtatiber embodi ment,
positioning at |east a first bul bous protuberance and a second bulbous
protuberance in a balanced position is toning the amount of tension or

resistanee) tqy %Mﬁ%%bbdlnﬁnm&@éﬁcé AV @kMBskd Rer8idi Has dhNinARQAAIE erREIDRMAL TEN
positioning at |east a first bul bous protuberance and a second bul bous

br ot ubge giae, &Qa b3 BOERLPEPLIAQN 5 LANSEe) i OBLAH 10 bRl 91

maxi mal nobi n ano I ment
posi tioni ast a flrst buIboas pre tuberance and second buIb(%.t
t after

pr ot ubeﬁ“&ﬂ%& qnﬁ)o "B%ﬂt’aﬁlb(gh B ipmgghiaje eft ect 1S apparént in a barefoot subjec

20  walking with the device for 1-5 minutes. In another embodiment, a device as disclosed herein
has an immediate effect with regard to treating or treatment of a disease, a pathology, and/or
pain as provided herein. In another embodiment, short term immediate effect is apparent in a
barefoot subject after walking with the device for 10-60 minutes. In another embodimeﬁt,

short term immediate effect is apparent in a barefoot subject after walking with the device for
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25provi ding a reduction of nuscle activity, |arger passive ankle excursion,
inproved gait ability, WD 2012/001678PCT/1L2011/000487 or any conbi nation
t her eof . Wwo 2anaiolnes enbodi ment, positioning at | east a firat2hubivesrs

pr ot uberance and a second bul bous protuberance in a bal anced position is
increasjing stride | ength, stance sy try,. or copbination thereof . In
ot hor CEAnIaRNTHER Bt BhraIgeat sharmisrrinirea B ORePBRst ok PRREgt and a
second bul bous protuberance in a bal anced position is 5 increasing the

| engt h sebjeetraster svalkangwiithtthe flevies fosd -1thhoussueirs). {nrbnatbes embodinett, shertggim not
limted to: soleus, tibialis posterior, and both gastrocnem us nuscles. In
anot henmenddéxdké affedt,is ppgdréntdni anbarafoot edsgect after matkilg Mohube plevice ber 341680 and a
second bul bous protuberance in a bal anced position is toning the plantar

f1 exor sioutsn(had)otm ahotBEDaHbaEMENt, RRSH: tértimthediatd et i@ appdredt iAW bardfoot
pr ot uberance and a second bul bous protuberance in a bal anced position is

10 pr e‘éﬁﬂj‘ekﬂ“&ﬁe?x&iﬁgﬁlgxxgittl&‘?ﬁé"’éé of P3ref)-68 1dgrst Osgbﬂﬂxnam{@anwi»@w sf ygr the

stat1 onary foot. er enbodi nent, posi t I ng at east a firs

bul bou r ot uber an and a second bul bous. prot uberance .,n.a bal anced

posi 11 g1t e RGTRACE anBeBiR Mheretha SRR A RIRBES I e G E R s &
separ ate enbodi nent of the present invention, L0108] In_anothég enhodi nent ,
as seerayh Ipjagother embadigicst. pher dpe smaediaffoshitat ohappasst 4n ajbarelg ject

| ongi tudi nal axis of support menber 12, such as the centerline 28 of

suppor taftee madng vith| the alevichder €20 odiiyselnt anotles embedirhentashoeisteamdnpessiiate oned
on opposite sides of the latitudinal mdline 30. In another enbodinent, the
pr ot ubeffebic BSapparenp iis atbapetect aftjcetafttr oalking wigntherdavive 28 5030 daysp dtath
menber 12, and on opposite sides of the latitudinal mdline 30. In another
emhgdi PRBibilikRPRASAS a Ypat 1€ e MHOAIHRAT NG PrltR iRRSibhoned on the centerline
of the support nenber. I'n another enbodi nent, the peaks of the

pr ot uberances are positioned on opposite sides of the centerline of support

menber -[o’ﬁachhpmhé}ieﬁ)ﬁgghﬁ&mtﬁé@t &i n@ﬁ?&ﬁ%@%@%@%% afEr WARiRY SREN

invention.” In sone e I ments, ing o protubérance 1s positioned

of fset from.th terline" c rises th t eak or the groun ngagi ng
ur f acdh AR B D RBh s B anSHIERBRTmSHT Spd Scct imtent Mo FEEPf REPT
sonme enhodi nents, .t he 25nmeani ng. of "protuberance i s positioned, offset from
the cerier pafigng w&hﬁhq dedcq %atlg%f'nllng)n freln appthsp sbe@yTishb thereiiecs 6 aNRIERIL S 7
peak or the ground engaging surface of a protuberances is positioned offset
f r om t he ackemefeet subgecbafien welkingnwish Itherdevded fdr 206 gaernshs. dim @n@tgeit erpeodiment,
[0109] In another enbodi nent, the peak or the ground engagi ng surface of

t hasanttke effect ps appabat ama datreSoqraabjettoated Walkiap abithythe rdenict er 4-¢ 0 tneoriths1dn of

t he support nenber. In another 5 enbodinent, the peak or the ground

engagi ngofhief EMb&diRknt AR SRLELs @pafRhOih WK &6EsubfecP 2Bt ARRY widihaldeyicé r om
the centerline of the support nenber. In another enbodi nent, the peak or

the gr ﬁh“@-&gﬁqﬁtﬂﬁggln%{&ﬁﬁ?%n%odirﬁ?ﬁ?ﬁ%eeé kR i alﬂé}ﬁriﬁ"hcﬁarh%ogggﬁ&ét%

|aterally fr e centerline o e support nber and t or the
round engagi n urface .of .t osterior .protuberan i se.ali.gned with
Lot or MAERE AP REEREPE iffloat raRRms g ioultk 2POTRERE e Sl Rt W

barefoot subject after walking with the device for 10-30 months. Each possibility represents a

20  separate embodiment of the present invention.

[075] In another embodiment, treating is a process wherein the subject's disease or
condition is ameliorated. In another embodiment, treating is improvement over time. In
another embodiment, treating is continuous improvement over time. In another embodiment,

progress or improvement is reduction in any measure provided herein. In another
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10 ground engagi ng surface of the anterior protuberance is positioned
nedially fromthe centerline of the support nenber and the peak or the
ground ernyagoregosersf ace of the posterior protuberance i CALYNENMST h
centerline. Each possibility represents a separate enbodi nent of the
present invention. LOllOL | n_anot her enbod'nent,.tpg Peak gr the(ﬁround
engagi OGP POESROTIBPFVEMEPL 15 Bpitdibe P ide'Ps T BRT o BRI RERY al | y
fromthe centerline of the support nenber. In another enbodi ment, the peak
or t he REPYATOENGRTIVARCBUES Feaswsed tiyeradipdesieal opethpdt Ubernaiees ¢mbesh@rent oned
medially fromthe centerline of the support nenber. |In another enbodinent,
t he peakdiologidabmgthods tbrengagriimgypregreba deatmient e/ postpeovenrenp atknbendnose i s
positioned laterally fromthe centerline of the support nenber and the peak

or the @Jrsrinch engadi(Behsay b@CRotOimitdE to: 20-raNt MR Oétc Pr T wh@h@&N&Bbddimahd, gned
with centerline. In another enbodi ment, the peak or the ground engagi ng

sur fsaC%zr&%reéshSr ROBIREMRh: B %édglﬁé&“b@eai iPQRkdoaRgH. Rdhdlthet &hBsRikRE:,
centerl'ine of the support nmenber and the peak or the ground engagi ng
surface _of the anterior protuber ned ne

is.ali i Y | j L. h
e o Pt & PSP URHANE shiichl FRGThafibh WASRERR Bl

2012/ 001678PCT/ 1L2011/ 000487 [0111] In another enbadi ment, the pea r the
gr ound "RdaRfi MEtAs AR &S gf“ P‘Pfeh‘B'(S%‘i or i?]ﬁ?“OBr 8&%%98@1/?@“1&59%508 r(@ﬁd&
laterally fromthe centerline of the support nenber and the peak or the

gr ound rewrgulgr sgcwuferense, oterndléextamalrrptatiop (biphbbdushion/afdugsers (hip gnd kngeddi al | y
fromthe centerline of the support nenber. In another enbodi nent, the peak
or t he efffusiond hethgam kgee, Sorsamyf aeebindtionhthe@of. dni amother @mblodimaere epriogress or
positioned laterally fromthe centerline of the support nenber and the peak
or jphe igippdiachean daBicRGIrsd bl aG8iaPlihid8 PAchkisalenPTAHNRIHBARY iréprBRsist 4 oned
nmedially fromthe centerline of the support nenber. Each possibility

repres i ; . the present invention. [0112] In
anothe?géﬁggfﬁﬁ§§¥&&§ﬁgﬂggﬁ%%ﬁ |X§B5%Vides | ongi tudi nally the cal caneus
support 10 portion into two equal halves and further extends towards the
phal an and netatarsal s. support porti.on in a straight li.ne. |. n er
Ebod! HOR, ThanERt ertonE iy PaEeRt shorbutitader i Hdlisd i G et R B aheus

support, portion into two, equal A halves and further extends towards th

phal and%@“‘éf‘ﬁdnﬁ%‘%{‘%f@%gy’sﬁﬁblﬁngthp@F'EePEFm sieq Ignath rdéfffaﬁ'ecel (sHEMEFT). R R er
enbodi nent, the centerline divides |ongitudinally the proximl arch of the
cal candimb sunpod@inp et rdaehing 0%t single 1mlgbemprt iafferencegspmmetty hedoubbetlenbls
towards t he phal anges and netatarsals support portion in a straight |ine.

| n 1@notsappore mrackimgont-toting, flendwektemgordiramgbest hotigi ¢romh),nBdxign/ehenssup por t
portion as seen in FIGs. 5-6 of the cal caneus support portion into two
equal  hal \@mbafdiohUhélef. FxheRESblliNepiSchlia HpatatNenbodn@niTef aleapadins
support portion in a straight line. In another enbodi ment of the present
inventhga?u%H¢ | ongi tudi nal centerline is defined as a |ongitudinal 20
straight line connecting m ddles of the short sides of a rectangle which
delimts a contour of the support nenber. Each possibility represents a
separ at nbodi f .t resent . inventi 3. | e i ment,
t he bagggﬂof?gﬁgggéﬁgﬁg@pgﬁggegé%&“ﬁo%ﬁ?%%ﬁgﬁj%%é e %ﬁ?@g%?ﬁéaogﬁﬁﬁg

support nenber apd the peaks., of the. protuberances are positioned on
PP according to tple sub}]ect% p%yswgl con ﬁlo%. ?n anotﬂer em odiatment,p a device as %CSCI‘lbed

20  herein is prescribed to a subject according to the subject's medical condition. In another
embodiment, a device as described herein is prescribed to a subject according to the subject's
medical history. In another embodiment, prescription includes directions of how to use the
device. In another embodiment, prescription includes intensity of use, daily use, or daily

distance directions. In another embodiment, prescription to a subject having step length of 45
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WO 2012/ 001678PCT/ 1L2011/ 000487 opposite sides of the centerline of support

menber. | n anot her enbodi nent, the bases of the protuberances are

posi ti onewioaniZdogs78ent erl i ne of the support nenber but twrhe/pmakeoces7 t he

pr ot uberances are offset fromthe centerline of the support nenber. In

anot her enbodi nent,. t he bases of the protuberances are positioned on the

cent or CPhAF 55 CABPESSHERES RENBRRCHtR Y EAIKIgE Hen LGS HPODBrAALES ar e

posi tioned on opposite sides of the centerline of the support nmenmber. In

anot heembediveinteniescriptien td o aibiert hapingtstapdengit of #8 cpoer lessomiyisehesageak or

t he ground engagi ng surface of a protuberance. In another enbodi nent, the

terns 'thedklicag Wwatkongndore h@rd6i mimusasr éace otlar edays déach mossibihign geatdents £ach

possibility represents a separate enbodi nent of the present invention.

10[ 0114tpdrate 2RMbHRIenE bPOE iph@Bht intdiiognt eri or prot uberance is positioned

medially fromthe centerline of the support nenber. |In another enbodinent,

the peak of the anterior protuberance is positioned nedially fromthe

center l¢ o] URREY o : r ' : he

ant 1-éri é‘rﬁ%r oEnu%lg?ge:rce I gq%g@?ﬁﬁgwr%ﬁréﬁgﬁt@n%@? ?ﬁuemg{jéottshréagﬁ%%%rﬁtlm%ﬁnber

but the f th eripr..protuberance | Ll ialdy.fr t he
of &95%1gmb$n ?ﬁ&ﬂér emgoc%lﬁ)len mﬁcﬁur}q r{)‘%{gﬁﬁ%{)ﬁé{? aéfgrlgeggllg rﬁeﬁﬁgcét}ha}é/ménggé

centerliné e support nenbe i or

pr ot uber ance,i ositioned laterally fromthe centerline of the s ort
menber Jeng ShSE-AERTEABAEP hfmg?ﬂ@eﬁba&e@rmt%wam@} p leﬁﬁ%ﬁ%m%i%ﬁg‘gng s
positioned laterally fromthe centerline of the support nenber. In another
enbodi wteptlengthef é%ré)é cgt. In peothertembogimptomgdiamaprescriptiop semprisas usaga ¢fdhe
centerline of the support nmenber but the peak of the anterior protuberance
i s posidevioady ivatkirgakdryS-20aminubes a 28y.chnawothérnembdditmbet, sugoipon tpresenipgon | n
anot her enbodi nent, the posterior protuberance is positioned nedially from

t hggcenrbgiptiséteusage bheheSdRRMBy WEIRRRY for [10-20n@iMieds £8800h ARGther éiBodi@ait, Of
t he posterior protuberance is positioned nedially fromthe centerline of

t he su i . 'ﬁﬂﬁk i f i @

pr ot ub%?égiﬁ%né rBFésEpg té(l)dt (Fbo onptg %ag% crggg?ée?%?%eeb%?@lt@?gﬁgplo% }tﬁ%rrlg%;&egé}]b%ta CI% he
peak of t e.Posteréﬁr grot bergq&e i§ ﬁ@sitioqed 25nmedially fromthe
centerPPﬁ%lganﬂgs %ﬁ TR TP MR An0t REPCEMDGE ' Bnt , t he posterior WO
2012/ 001678PCT/ 1L2011/ 000487 protuberance is positioned laterally fromthe
centerl | of the support memher. |n.another enbodi nent,. the peak o he
post er i[@?ﬁpr iﬂ ther g Ofign%g?qgli‘ BWé%F‘HtH{né‘rpa[‘?%/tofngﬁf‘ts havieg ﬁEeQB?‘i%liléoé?g t he
support nenber. |n another enbodi ment, the base of the posterior,

pr ot ub&raAaB® apeverdsi arnogher ginhadémentnhigh prgecriftionhappdiap s sebigetrharvinguster he
peak of the posterior protuberance is 5positioned laterally fromthe
censer llempth of 60 b adpbore. Inanbiber erhBddifmend, highnotdeeiptiembadpnentusagesofsben i n
FIG 2, the posterior protuberance 22P is positioned generally underneath a

cal caneusicé gelwalidnk| @} S0PPAIHutddol t BN 18 3athéUpRBSdimeRIAEh Jpfeschiptiamot her
enbodi ment, the anterior protuberance 22A may be positioned generally

undern : I |
o ng?s%tigé af k! vrid BlkﬁHg fo'r%-z%%g{sbi@{)sﬁ’ dBN3, aRGRS: SHERBMENL,

portion 2 support nerber Each po ity represents a separate

i f i ion. 1 . i
oo R aglhQRaRLFRR LOUBTVE AR o4 RATRL LR TRY s SHRGEL Bl st

i ndi cat
possibility represents a separate embodiment of the present invention.

20 [080] In another embodiment, any prescription as described herein comprises increase in
daily usage time as the subject's step length improves. In another embodiment, any
prescription as described herein comprises increase in daily usage time as the subject's
functional level improves. In another embodiment, any prescription as described herein

comprises increase in daily usage time as subject's pain decreases. In another embodiment,
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prot uberances 22A is aligned on a longitudinal axis with its peak offset
fromcenterline 28, and the posterior protuberance 22P is also is aligned
on a | ongwvoudizmié7axis with its peak offset 15 from cercentimneo@dsbut to
the opposite direction of 22A with respect to centerline 28. Each

possibility represents a.separate enbodi nent of . the. present. inventi.on.
POT27] 4% RS IREID SRRt DOrRICoOBPRAES angienst it AU Beicolinil o5 PHAISES at  on
of an alignment of the anterior (forward) and posterior (rearward).

pr ot ubedispaseer emmdiion gspleseribed Hseqin,dowproves clir anothyr embedinesiit.rreprescription g8
present invention. Centerline 216, in the enbodi ment shown 20 in FIG 12
i s def idescritzd lerdinrfartherdiongirised medighting theesubied acgvrdinpad hivonbats snddiel

m ddl es of short si-des 214 of a rectangle 212, the |long sides 212 of which
are parghntiion! BachgidkabilinhRprebénts aREbavdit embOginiecnt btht Peese@nhintior 10 of the
support nmenber. In enbodi nents of the present invention contour 210 is the
contour (254, see FIG 7) of the foothold confined by the upper part (253,
see s Qogiwlnt%}ﬁﬁoé%%inﬁgéoa SB&riptiGh 49 deSQIUESRABR Marih? EdifphiRst
which i's 2012 001678PCT/1L2011/006Z87 used to formthe footwear. In

ot her enpodi ment f the present .inyentiaon L.our. IS t
cont our B UpHE® o8 Rt foe i Siker s A B2 cPRRBHY el ob BuefOkESR
contour 210 is the contour of the hottom surface of.%he,sole of. the

f oot weattother, pbRdIBRRo RAHSHRS (9fe thee AREce 1OMREISE " CAlRERIING n Pl MOSONIE 2 ysed
i nterchangeably. In sone enbodi nents, the terms 5 "rearward" and

" post erfrefuberanee assdescribede herhimn dealb pyssitEhphrepeesential sepgrateepmleaskiment of the
separate enbodi mrent of the present invention. [0118] According to

enbodi neredeat mveritiom. pr esent i nvention, as shown in FIG 5, forward

prot uberance 218 at the anterior (phal anges) portion of the support nenber
(i.e. its front portion) is positioned nedially offset to centerline 216.
By ionmedimd doviedf fset” is neant that a 10 peak surface (which can be the
ground engagi ng surface) of protuberance 218 (marked by cross 219) is
shifted fromcenterline 216 nedially towards the inner side of support

surfacgogPP. 1harbhsr EiBodiMPROKHe dRIREE sedurtd® PEMFEctkaBbt diRRtly SIOMdtHen t hi s
figure). e peak surface is a surface on the protuberance which is

Ut oS AT e HBRO b (Gl FERPRBInet 9 OLNGHn 3 AL B88Se 9 dhbe

pr ot uber ance. possi represents a separate e ment o

15 t i i . .[0119]. di t mbhodi t th t
vent 1 BROVRE St pyoE e 6 R Aot R B FE ot A B bRt AP or

(cal caneus) portion of the support menber (i.e. its back portion) is
posi t i cether gmbodinent.on el securing mcaps isprares e dgyicel sichrag foptwar sl to ps
nmeant that a peak surface (which can be the ground engagi ng surface) of
pr otsubewubjects 220 Iqraapthedempodiment, various different feet securing means can be used. In

another embodiment, a foot securing mean comprises a plurality of securing means. In
another embodiment, a foot securing mean is a lace. In another embodiment, a foot securing
mean comprises a Velcro fastener. In another embodiment, a foot securing mean comprises
securing straps. In another embodiment, reference is made to FIGS. 1-4, which illustrate
20  footwear 10 constructed and operative in accordance with an embodiment of the present

invention. Each possibility represents a separate embodiment of the present invention.

[083] In another embodiment, a support member is operably attached to the securing mean.
In another embodiment, operably attached comprises sufficient attachment between the

securing mean and the support member. In another embodiment, a support member comprises
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20 cross 221) is shifted fromcenterline 216 laterally towards the outer
side of support surface 200, away fromthe support nenber of the other foot
(not showwoi2n1Zdoiersf i gure). Each possibility representspPaTdepmar/aioes?

enbodi nent of the present invention. [0120] The alignnment of the

prot uberances .shown in Fig. 5 is useful, for exanple, f.or exercising users
B £ h OriBE GPlends dREhet KPR hURRee BISMHCh APEATRSLe RS e dB A Hihon
WD 2012/ 001678PCT/ 1L.2011/ 000487 - knee osteoarthritis nmedi al neniscus tear
or danmergebodiapnt. § SYRPSTt Pember @mpriseqibe AUt sPle. simanodhes embadismang a supgpibr al
problem (mal alignnent), lateral collateral |iganental damage or tear, bone
br ui se MMIRb&FCT{pAYR thelnniddleasole. Paamthéri gmi@diméritpa bygipotmetabagempriGdd the
trochanteric bursitis, pes anseninus bursitis, anlde instability
(' supi natgpen]the paRidfItBS sh@NBanist drStopsThEEOAY. M [n2dn@itRr cmdEHinRAS Shdubpdryis
represents a separate enbodi nent of the present invention. [0121] FIG 6 is
a_sismpl ol el REGURE &) e batHhgt inSh g;ucﬁnsgi BEL ndl 1GERNTo Mced)Nan AR d: OF
and posterior protuberances on a support nenber, according to enbodi nments
of the present inyention. According to e inents of ,th resent
"nvent 1 PR, Jf eRianERE] it o L ERahn s ookl T BB ¢ se
to centerline 216, whereas rearward praqtuberance 220 is 10 diallg of f set
to cent@hqdiaents fie uppsr SPMpHsHS rapy thahguwlap (B SFHHEEsMEMSVRUGInasFiagdals).
useful, for exanple, for exercising users with one or nore of the follow ng
medi cal Edchgiossbilipheepreisentes a¢panie is@geucémteeh@f the presenigeventioner al conpart nent
knee osteoarthritis, val gus knee (genu valgus), patello - fenoral pain
syndronme, patello - fenoral problem (malalignnent), MCL Liganent tear, bone
brui se [03# LECagdthdd)embvidomemtba demicasvebas footwedr t0easypphicg apanaor moidel pairs
instability (pronoation), achilles tendonitis, tibilias insufficiency or
dysfouncdfi shvedi@d HBiadsarosadl@nativEBS msPRSSioht | oft ther Siedg@NUSvidess & adrdtieer
enbodi ment of the present invention. [0122] FIG 7 is a sinplified
pi ctori id t I f ] tyr ; atj !
Bccor e T R o R T Flpper gty (1o SpchRe A Yt 81
pr ot uber anc 20 220 has a greate ei,ght, than, th ei_ght, of rd
b1 ot uber anede saaphsipe M SpBir Bt Lo 1R U bRl ol et B ¥
initial, copntact between rearward protuberance 0 and the. supportin round
(not s Hamﬁ]epwdtwt%awaﬁ\?eéaﬁ Higer Oa oL S wa?%at?ﬁ@ag Aibay eAnTiedERgRS of Heper
forward protuberance is brought in contact with the ground. \Wen both
pr ot ubetusiaeed 4 are vpthae dbe iseppsorft dietinyigntiont e agetbeh embpdinfeabtfopfveand Ouser
wearing sneaker 250 acquires a W) 2012/001678PCT/1L2011/ 000487

15  attached to a foot of a user by means of a boot 18 and/or fasteners 20, such as but not limited

to, VELCRO straps, buckles, shoe laces, and the like. In another embodiment, footwear 10 is
attached to a foot of a user by means of a shoe. In another embodiment, a shoe comprises a
platform of a sneaker. In another embodiment, the term sneaker comprises a boot. In another
embodiment, the term sneaker comprises a walking boot. In another embodiment, a shoe
20  comprises a platform of a running shoe. In another embodiment, a shoe comprises a platform
of an elegant shoe. In another embodiment, a shoe comprises a platform of a walking shoe or

boot. Each possibility represents a separate embodiment of the present invention.

[085] In another embodiment, a device such as but not limited to boot 18 is fashioned for

attachment to the user's foot with or without fasteners 20. In another embodiment, fasteners
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downward inclination with respect to direction of gait of the user. Each
possibility represents a separate enbodi nent of the present invention.
[0123] FIveo 2817m168si nplified pictorial illustration of paTanmakern42s50
constructed and operative in accordance with an enbodi ment of the present

i nventign, whose forward protuberance 218 5 has. a gr er height than the
hei ght “Ofarf Hée‘f @M?%“BP%WB@% ionRitach Septwegr {d:iosthér‘r‘g?fgﬁftﬁﬁm‘mﬁﬂ’fgn’oﬁbﬂﬁ

prot uberances are placed in contact with the ground the foot of the user
wear i ngFasheasserliygepigsents @ saparate erpbrdinentedithhpresant IENEeN.r espect to the
direction of gait of the user. Each possibility represents a separate
enbodi nent of the present invention. [0124] FIG 9 illustrates maxi mal area
boundarBRs of positioning of the anterior and posterior to protuberances
Wi th respect to a support surface, according to enbodi ments of the present
invention. Shown in this figure is a bottomview of a sneaker designed to
be wor 08 ali aghthed @nbodifmen, tseinventivd prodidas tiat de devidehsishtasdostinght 181 de
of the drawing, facing the arc of greater curvature of the side arcs of the

snegkercompfiGed profilbRtangdsd 4 HxQPPOHdE Th Anbiher BREbAeA], ¥ [rRaktidSplobRIck ef t
side of the drawing, facing the arc of |esser curvature of the side arcs of

the sn i m . our
403 of THa"s dutp SRRl B folfpRel HRistoctikef BEihEahy SHRE itden 1 8RE 1
the sneaker.. Front rail 404 and rear. rail 405 ar.e used.far .anchori.n he

br ot ubei Shilkin e Jnauower ePRGmsy dis atpiopauoviges B4 s SHE® RERPHAS b e
within which the peak surface of the anterior protuberance, i.e. the ground
engagi Nepss Ve Aubons praiebesances-ilorangthst apbpdimeat, aprptubsrange it sanmeleieal ding t o
sone enbodi nents of the 20 present invention. The area bordered by dotted
| i ne 4Grotmar kmbodimen e prafubenapee Miasymmetstviak n arvéhep @aibod umdnd,caepofubetrace
posterior protuberance. Each possibility represents a separate enbodi nent
of fbhe cprpsicsa sHapedr hopblyddhl dedaghh @igdd) dolddagsi, dosgdnhBeigbe bithdeeagunga
boundari es of positioning of the anterior and posterior protuberances with

respect S rf b Ng | ts h ;
2015/ 00 S BB BT T T ae e P B e il o o

501 an t.sol e_5 cont our f th hal d i i t.ern by the
ast - uSEe Bt R 3 Bleohy SRR IINEE, Lo O R BEY T
504 marks the effective are i £ hin ich the peak surface of the anterior
o ot UbCHIHEAhOmbES. aRE R R R GRS PR ey Fgpcent, dome:

prot uberance, nmay be | ocated, 5 according to sone enbodi ments of the

pr esentellinsg.dung. onal, phera astgraybrogdeléeidby dotted |ine 505 marks the effective
area within which the peak surface of the posterior protuberance.
"Effective" refers to the effectiveness of use of the footwear according to
enbodi rieditls &f abbtbepembedimentveanh ippotuberhnesh2? dos lai cwrved outee aonont 26Fdn
clarity both figures 9 and 10 are divided to 36 equal parts. The effective

| ocat i @Asthet leinbbeinvdnt,héatht fretubarmBcd b o dig@esnt|casedoduted Zomigur. EACother
10possibility represents a separate enbodi nent of the present invention.

embodiment, each protuberance 22 has a convexity.

[088] In another embodiment, a protuberance comprises a dome shape. In another

embodiment, a protuberance as described herein comprises a dome shape which further
20 comprises multiple different convexities. In another embodiment, each protuberance 22

comprises a different convexity. In another embodiment, each protuberance 22 comprises a

different set of convexities. The cross-section of th¢ contour 26, that is, either the cross-

section taken with respect to a longitudinal axis 28 (FIG. 4) of support member 12

(corresponding to the shape seen in FIG. 2) or the cross-section taken with respect to a
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[0126] FIG 11 illustrates the effective area boundaries of positioning of
the anterior and posterior protuberances with respect to a support surface,
accor di ngvoaoexvoctsnent s of the present invention whi chpcmatzdeodongrat nent
and alleviating pain for the follow ng di seases and/or conditions: Lateral

meni scys.tear/da Lateral conpart knee asteoarthritis, . Val gus
inoe ( JuiiToat GRoTe gy 21 S oot HBAeT bATse oI BIAo eTePt S dRbIGH D
def eci ency (mal-alignnent), MCL Liganent_tear, Bone bruise LTP/LFC (AVN),
Hi p | arRydetheigeross-eastipn, miap have coy ckdliaeas| shppg. Fach mogebilins remspgentsya
(Pronoation), Achilles tendonitis, Tibilias insufficiency, Metatansalgia,
or any separbteratbodmsert b€thegiresehindvemioad is t he area bordered by dotted line
710 which marks the effective area within which the peak surface of the
anterior 20 protuberance, i.e. the ground engagi ng surface of the anterior
pr ot ubgoggice In aRyth&eerhinridhest, thahion®uty BRianthao¢ ttal dhapé af & vgnipaedtidng that he

di seases and/or conditions described for Fig. 11 hereinabove. Indicated is
the sarqa MErASSLHr BYCiRL lefthst] P&aBAR obMMHypBrodRL Kithe! RioBE TcRsbis¥@ioRs &F tié L hi n
whi ch the peak surtface of the posterior "protuberance, i.e. the ground
engagi n tface of th t gLl or prot ra . y be,. d i
treati r1cgnt($)blrdrsala eefftrétﬁgerglgclsen%? of E%e fgg)legegd:segtslca df grdltfgrﬁgflf‘i (I)rhgﬂg{eh%(r:ri bed
for Fig. .11 hereji napove.. The areas boyder b otted. WO .

02) OB TEPPRISC S SRR G U DFRBE: B ST 0S40 Pl s IR RO P feerapctient,
bordered by dotted |ines 504 and 505, respectively, in figure 10. As

provi debe Beaperof a prpberanaisi defiaed b eavaristyzef enghesl ofdiffersnt mdwses whichi aje

| ocations will be within these effective parts regardl ess of sizing. Each
possi bithngeyt toeqack sdrt.sinanstpaembedierho diardnape of a pheuimrasens symmetmicab in
5[0127] FIG 12 illustrates the effective area boundaries of positioning of

t hepanta@bitef eBOUiRREL €lid SHapP Lok WAGIBdIaR® iWiabyinhesREl In hfvtRereaff@irherlia f ace,
according to enbodi nents of the present invention which include treatnent

and al | gy at.i pai 1 ks r ot : i al
Comar { B P AR b RS el e A PRIt
fenoral , pain ndrone, Patello - fenoral problem (malalignnment), Lateral 10
coIIatéPgPﬁ??gﬁﬁgﬂ?%} (damage / tear), Bone bruise MIP/ MC (AVN), hip QA
Hip | abrum danage (TCM, Trochanteric bursitis, Pes Anseninus bursitis,

Ankl e instabilit supi nation + ext rut), Achilles tendonifis,

ot at r SO0 an erote SR e Rl e aruion Bhuicendial T N Ratotsh 48 P8 An
outsol e 602, last 603 of the foothold which is determ ned by the | ast used
i n t he sHBRerkghefoqtid assubigkieenly by dhe twaprotgwaans gy whem thertiio prepberapeesigied f or
anchoring the 15 protuberance. Indicated is the area bordered by dotted

| i ng 6J0aceflionha grnke sutfece flf enabvihee embedimant, the imientén pheidee dhatghe fdaviee of
the anterior protuberance, i.e. the ground engagi ng surface of the anterior
pr ot ubenemcs, fdtayedie 10 0apheAs thbi fodt tofeat dubecordudingestandel BEIyPdl NtHeOkws he

di seases and/or conditions described for Fig. 12 hereinabove. Indicated is

the ar %ﬁotlagérgﬁéegdwﬁé/n ! &g ﬂrbﬂl%elggpqsv@ecglag&f 68 4 NBoGd SGdcKe IRT LBt t hi N

whi ch t'he pe surface of the posterior 20 protuberance, i1.e. the ground
engagi ng,surface,of th osteriqr Rprotuheran \Y ocat.ed, i

Croat Ry oo DERY Moo e Rt SEAADER, RSl SRR BR o B e
for Fiq 12 herei nabove. The areas_bor eregﬁgy otted gines 610 anleZO are
wi t hi n PHETUREIRNCEY kYSh &a thy Perlt Pretre SHHAS BSHTZAR esod) A Reeqniast M)th #
figure 10. As provided before, figure 10 is divided to 36 equal parts. The
ef f28ct iareunidogtaticona agoither wanbgidirgm, thedgeensiongueyides gt duringglanes erly the

25si zing. Each possibility represents a separate enbodi nent of the present

i nvent igpound YWRaRhp240ht6 18 RETH PrA0bdra@0#8iA contact with a ground surface. Each

possibility represents a separate embodiment of the present invention.

[091] In another embodiment, at least two bulbous protuberances 22 protrude from a lower

surface 24 of support member 12. In another embodiment, only two bulbous protuberances 22
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[0128] FIG 13Ais an isonetric view of a protuberance suitable for use on
a footwear, according to enbodi nents of the present invention. Ceats 901,
accor di ngvoaoexoefsment s of the present invention, covelCThE2001/000a87
engagi ng area of a protuberance, for facilitating enhanced grip of the
surface_on L.ch the user_.stands. or walks. FIG 18B js a frontal view of 5
bt ot el 558§ JTTeSH e A3t PROR GBe R 2. 48 PR §rbORBIBbA S of
the present invention. The peak surface is narked by cross 902. Bore 904 is
provi dediripet of sippely Brembehdf Fasutsalengnappeiheye smbediment.i euly hevg rwlbgwer ance
in the desired position. FIG 18Cis a side view of a protuberance suitable
f or useprotuberahcast22gaotrudedoon dilowgert surfanh 4 bfiwippsrt afenttee 1pr esent i nventi on.
Convexity 905 of the protuberance is clearly seen. Various convexities my
be 10 enployed, all of which define a peak surface, typically (but not
necessgohly) ah dnoehee esmhtydiaént! hise RE@indbengigi, pu o ths dehizesatef ade thbi ch
cones in contact with the ground, when the user attaches the support nenber

to tshe f6QberaARd. NWRhKFhQ' ertbRHENtOBulifiE 2l pAHE  of[ A% ARt Iubin itlﬁ%%tag& phase

simplified pictorial illustration of a protuberance accor

enbodi nt L nvent | . i vex 905
(130 Easpo il BESRR 0nll BAER dre oo9icS NN B ERLHESHENIE 1B GRTNEF

i nvention, conprises fixing hol.e (for fixin r ot uber ance 4 in which
2"V ot cHEoBR, o fe Lt et Subinenis et % R Lehr of dBiEnce.
which in _sonme enbodi ments of the present invention, is placed within the
cent er @GRy thees gHotheddeicrayihich afcet drecti sontactcwith dbe axpund. tkrshgpassivilitdur i ng
stance (13B). A grip structure 901, 20Resilience, hardness, size, weight
and el aspriesintya fdpatd] ethbodimentdithepisediit merntiowal i br ati ng conpri ses
positioning a protuberance on a support nenber. |In another enbodinent,
calibrating conprises adjusting the height or protrusion of a protuberance.
| n @not[0e3] embadotiventmbedilncht, at proguberumpe ias @sscaibied Setehg iamoeshle.i Bnawtlet a
prot uberance. In another enbodi nent, calibrating conprises adjusting a WD

2012/ O RREdt L L2 QAFLOIMRB7 ad AHedOERA Abreth RE Oftiwa.erlanﬁﬁothérnfeﬁlgeamht, a

enbodi nent, calibrating conprises adjusting an elasticity o

Pr Ot UbGH, 886 EAGD RATBLPhhict f GRLAABAL 50 AnSBRALALSAIRES BRlbeRlnct b8

present’ Irnventi on. er enbodi nen e

conpressi ble. I n.anot her di ment, 5 protuberance is defornpble.. In
ot herdestSH sERiE = TPl auBer co g Piscs PR ea ar JFrHBrbRepoHS
pressure exerted by subject's weight. Each possibility represents a
separ at'Boablfo dilehgn theofouter esysfase vl thesepperbrimembaradn pppthefoembpdiginbda ment
a protuberances is constructed of any suitable material, such as but not
| i nfist edprowperdhersasodesersbedrhernin & movatde elond theatutarsudhcaref the ioatssle. bnahoktev e
di fferent

embodiment, a protuberance as described herein can be positioned within the outer surface of

the support member. Each possibility represents a separate embodiment of the present

invention.

[094] In another embodiment, a protuberance as described herein is movable or translatable
20  such as in a track (e.g., forwards, backwards, sideways or diagonally) and/or rotatable about
its own or other axis, or a combination of such motions. Each possibility represents a separate

embodiment of the present invention.

[095] In another embodiment, a protuberance is movable within a predefined area. In

. . . . 2
another embodiment, a protuberance is movable within an area of 1 cm? to 18 cm?. In another
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10 properties. In another enbodi nent, a protuberance conprises different
resilience or hardness, such as having different elasticity properties or
Shor e harwioes/00E@Esh possibility represents a separate echadioremio4of the
present invention. [0133] In another enbodinment, a protuberance conprises
spi kes or gri means for providing betier stabil%ty. bn anot her enbqdi nent,
a pr ot FHRCHHREL: 8 nRyPiuberancs,) iy JOVg legWIté}mnﬁ%r?éeaaQ 178madPi 0 &M p SR AROHERNS .
I n anot her enbodiment, Fig. 13 provides a protuberance conprising snall

r oundednthodpnénsaAsprotubergnes hemaabledivibint an gpta el loemgrtp pt eerndn @nether
constructed of any suitable material, such as but not limted to:

el ast ormitedanah, asproubbense dv npivablei withint e iaadas of 2ncmhdb he renéntho dinodt |
spi kes or grip nmeans cover only a portion of a protuberance. |In another

embodi riodiridtitK 8 SprofubBifahée 1P aktsvaBRV&Ithial ah @ASH of 39EMENE ©RAFIIINhnodHer
surface of a protuberance (the surface in contact with the ground during

St anCe)emyoRiAdR! Q%rot%@x%ﬁéﬁéwgg%@%iiﬂﬂﬂ e{ﬁeéx%ﬁ.cf(foi RECHY 1§, BE %Hﬁﬁ ance

to the support portion is In a spikes or a grip means.

anot her odi nent, a,fixing neans for, .securing pr.ot uberance .t o _the
Suppor CTIBAT foprpfbeaitd R BEEADE A R Gt MR by RFp o Th EATELh fpmbr
possibility represents a separate enbodi mrent of the present inventjon. WO
2012/ 0GP iveent13 profuberanga 8 mogatia Within am gtRet ot heRl - BachrrostibBitunce
has a shore hardness of between 30 to 90 Sh A In another enbodinent, a

pr ot ubeepmsatseaseparathambodimenirod e pesepbinverttond0 to 55 Sh A I n anot her
enbodi nent, a protuberance has a shore hardness of between 50 to 70 Sh A

I n anot her enbodi nent, a protuberance has a shore hardness of between 65 to
90 Sh A094]n In ancthbwe embodiadintren predafiped itdaeis ancacleadn ansthor embadidimeas, sa of
between 55 to 60 Sh A In another enbodi nent, a protuberance has a shore

har@gneggeRiinb®he8 €a Sfuate Il AncthermBodiAen! Hpredefiit@ctire®Rtan eflipsMn&inbher and a
posterior protuberance conprise identical shore hardness. In another

embodi ngy di:ﬁ‘éht,aﬂggé}'giieﬁﬁe@&@a% aoré&sﬁg'rlgrmp&giﬁw%maaﬁn&ﬁ,@n%@?ﬁﬂéé Ex%?qgt

shor e hardness. possibility represents a separate e nment of the

present_ invention. 10[013 .n_anot hey .enbodi nent .. a protuberance. is a soft
bt ot ubdraiER g panhe bediRa g wile 08D 7 SPntis B IMBE LA © Ppé

anot her enmpodi nent, a prqtuberance is a medi um hardness_ praotuberance.

conpr i SEekilh s Hsr &t ardaeEes egrofispben p@éegeﬁ%regﬁs ﬁbapﬁl?sarﬁﬁ':hé%omgﬁlw
enbodi nent, a protuberance is a hard protuberance conprising a shore

har dnegeprefentset separateganbaglirgentSi the pre®homgejtiam anot her enbodi nent, a

pr ot uberance has an abrasion between 1-60 mmB8 (by DI N 53516). In another
enbodi nent, a protuberance conprises a rubber cup. In another enbodi nent, a
pr atsubdf2iic e Iic amghérsasbatuhentab prodobeancorgaohenpissitidied aangtvhere enthodiuppert, a
pr ot uberance conprises synthetic rubber conpounds such as TPU or TPR In

anot hem&nhedinAbtheR eAIbOHIARA, 24 GRoGBETRideS & B | fixe@NghywhRre2 Rt the 'support
enbodi nent, a protuberance a 20 plastic material such as PA 6 (nylon),

PAG/ 6 (rﬂé{ﬁn%?) In+m%tﬁérserfli)&ﬁﬁlenf‘§§)roa%r¥ﬂéé)Qéﬂ S@%osiﬁg?écfs %ﬂﬁ&ggyﬁw@?@) . In

anot her enbodi nent, a protuberance conprises a net num

steel, st.ainles t eel rass,, or tal alloys.. |n_another  emhodi men a
or ot ubariitee Gensiiedaea dhostits” rareri s G moubRafiol eI S Aol
fs'egg; S g %g@pﬂ&h}eﬁgﬁhgfpé”&'ﬁgggﬁis}c{‘ﬂ%?efg;w?%"rﬁn?i’é%hé’t of edbodhient Ghe S 2

20  protuberance is connected to a rail and is movable along the rail. In another embodiment, the
protuberance is connected to a rail, is movable along the rail, and can be positioned and/or
fixed anywhere along the rail. Each possibility represents a separate embodiment of the

present invention.
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WO 2012/ 001678PCT/ 1L2011/ 000487 [0137] In anot her enbodi nent, different
hei ghts of a protuberance can be used. In another enbodinent, height is
cal i br at estohy1220d678g a spacer between a protuberance aneécrheaui@asze. | n
anot her enbodi nent, different weights of a protuberance can be used. In

anot her o] s calibprated b acer bhetwe
I gy A K IR SR M A S
the anterior protuberance differs fromthe hel ht of the posterior

pr ot ubeangtee empadigest. HepProBIPBHEFSrsnmountpd Of & ¥f (e 2nfarmef dp the lower

prot uberance or of the posterior protuberance is adjusted with round

spacer supfesi 24 ofisuppbetmesbert IRe asdi ppelactindyripesitioned: dngwhetesalong thadrackendase
portion of a protuberance. In another enbodi nent, a spacer is fixed between

t he outfagbedadid d2dBRdRIMrétbOIh Mot RhboddesndNeERk 36agktenddplaE ialpoktidnyof the
represents a separate enbodi nent of the present invention. [0139] In

anotshershgg‘g&grorrgntalo tﬁﬁ%ﬁg{ h & th@sme%t@%leﬁ%ivergrmraua%nmﬁ'u?er%&tm ok

50-150 mm | n anothe ment, a spacer or a protuberance conprises a

di amet o 0l 85010, (herh . ADAMNL A TRRAL MR o r{,&g,g,%&t,eg g i HpeRace

conprises d n ano her e acer or a

pr ot uber ance _¢o di aneter of 80-9 15, an th r nbodi nent, a
spacer fjé?te%f'r % &E@e?htﬁ’c@lp@%ﬁp‘r‘?‘g% 12 dd t%rrm%f“ B4FARng tﬁ:egﬁ fﬁétﬁner i
enbodi nent, a spacer or a protuberance or a protuberance conprises

t hi ckneassthst embodiment,ithe temot estening o Sfivinat ancg P e U%t:dpnbrqmeg%htye
conprises a thickness of 1-4 nm |n another enbodlnent a spacer or a

pr ot ubefagh pessililipricpreseras 4 képakate srmbodimznt Qithe piebemrimtehéon.e nbodi nent, a
spacer or a protuberance conprises a thickness of 1-3mm |In another 20
enbodi ment, a spacer or a protuberance conprises hardness of 60-70 Shore A,
whioh i[899] s0h ansthéCahbodimeNoidbate asriexdtibehhereid fafhe&ioniPrisas @i addibeiadnce
conprises hardness of 90-100 Shore A, which is a hard spacer. In another

embodi RMous ApRRRR RO ordbRbOEH PESARGEnCOMREA-BEB ol Igd&ﬁ'ééraﬁ’cf 4- 300 onbor e
A, which is n%drunthardness spacer. WO 2012/001678PCT/ 1L2011/ 000487 [ 0140]

In a”Otbu%rﬂn);%g?&lﬂb{IE&tes sEow TS G. 8" In a oltlﬁtr%gl%'bafp&%l gﬁbtggérﬂéﬁégg a?enfon%e

anot her , Spacer or ‘a erance wel anogher
enbodi nent cer or ot.ub ra ce S | n anot her epbodi nent,
o paca U sipE bt g Bolchitr el 3od e aﬁtﬁ%g the Ty B ot Bdoer
or a protuberance weighs 2-20 g is nade of In 5 anot her enbodlnent,
a spacdp thase shapeptlnsaphacembedinhat, propabegarices aeycbre rigid enflexiblef fnpamother n
anot her enbodi nent, a spacer or a protuberance weighs 2-40 g i s nmade of

Nylisn amdbogimes, [btbbé)leranbfn; ¥t b€ differdyo desitianice onhapadsersuoh ashgpiing differance
wei ghs 30-100 g. In another enbodi nent, a spacer or a protuberance wei ghs

50- 80 g’»lastlﬂltﬁg bfes @8RGl MRInes: 1§ RAGEEr @hibaliRER] pldaibamees ) FldGuldbl00 g.
I n anot her e iment, a spacer or a protuberance conprises: 10 Nylon

gl ass fdlﬁarenmharﬁrrt@tﬂaﬂr\@leqewéﬂ tﬁﬂ&é SHGR s ﬁ@&%emtf 13 Th 86tk LerfbitimBhd, 0Y) -

or any conbi nation thereof possi b y represents a separate

et 5Bl U PSR CHONBE P a0 ELTED e F e G
enbodi r{)?cr)]ttuberangee%/d {:seﬁx%rd ofr?rcl)cgv\,\%ﬁe at ]é(r)ly Ip acg %(I?ll{ e Fower surfacc:t)i4e(():ft su%]pg)rlt Irr?et ebd with

20 12 Each possibility represents a separate embodiment of the present invention.

[0100] In another embodiment, a protuberance is slidingly mounted on support member 12.
In another embodiment, a device such as footwear 10 comprises a sliding/shifting mechanism
for a protuberance inside the sole of footwear 10. In another embodiment, the sliding/shifting

mechanism comprises, without limitation, a mechanism that floats in a viscous matrix (e.g.,
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15 patell a-fenoral pain and hyper-laxity, imediately the posterior

prot uberance and the anterior protuberance are calibrated or positioned in
a bal ancesoposimiea; then the posterior protuberance ana&crheanbv@asor

prot uberance were further calibrated or adjusted in a mninml pain

position.. . Each possibility represents a separate enbqdi nent o he .pr esent
P ovent (biid T § SHEF ok b g0 i usoalab By futhPtitsophbaitna Hrus Sour ed
to a subject afflicted with 20 patella-fenoral pain, an early heel rise,
and hypeptubgsanes, withmixingtraeap. tigeh possikilifyorepissents seicaee f‘an@pci\{ménta?ﬁ @i or
prot uberance are calibrated or positioned in a bal anced position; then the
post er i pesept miveitemance and the anterior protuberance were further
calibrated or adjusted in a mniml pain position; then the height of
posterior protuberance was increased WD 2012/001678PCT/1L2011/000487 (such
that t heixin@sd BPi or protuberance was hi gher than anterior protuberance) in
order to reduce an early heel rise. Each possibility represents a separate
enbodi ment of the present invention. [0143] |In another enbodinment, a device
or fsootjoeasr] M deen TRGHY EH HIQ. 2, §|&ébjf>'1%ﬁibe?afrlfzé Detresl, Wb bbsiticteal harefRREBHYy knee
QA a Hgfagive hi gher %OM (range of notion ) éggkneg conpar e tgﬁgge %
Tt CNeGaPahd AT prlofuteBlrb VLS 1PARHE! KinBOaiRahi 41 devRBIaS o0 BUEhebSH
mre ube

rrse, | lately he posterior pro rance and the anterior pr ot uber ance

are calibrated o ositioned i bal anced posi tion; then the tenior

b ot UbeiPBHEECRAdierT g AEHOn ol Bireisr i eeo et emberfiopyy  lshich AR ey riped

adjusted in a mninmal pain position; then the height of the anterior,

pr ot ubeiETB COMPEISES At dasle@NG ROHEHYT Profiegance ) apother prabpdipieat thedewige

stance. Each possibility represents a 1l0Oseparate enbodi nent of the present

i nvent i nsis(shé4ntdrivr gmotuheraneendysldomee pesterir guoiuberanee. fln @nowbar embodimesecur ed

to a subject afflicted with nedial conpartnment knee OA, a sudden strong

pai 1 i nthé hdevieef tompeisss an 1éasy ageubrerie proab&andt hé¢ @eoxidvehblaephsadriori bi a

pl ateau of the left knee, a single |inb support of 33%in the left |leg, and

a si ngl BotubBAnS&URR Unbthef eboditdnt) thd@elic8Rbmpaiges AMERAIGAL Ghdvehh@ RSN i OF

protuberance 15 and the anterior protuberance were calibrated or

positio i I ption: ] (o} r t he

Bt eri gropbnfs. o TR EREP ok Mrark BN shitfehiahalinely, HeedhEcBRbR:AN |27

positiqgn; then the height. of the anterior protuberance and the hei ght of

Phe postit iBF Bestiio e RIS DHERES aRY URABIVERLS FFErPEgroRaghce: In

possibility represents a separate enbodi nent of the present inventijon.

20[ 0145Anothsr gmchadapentntibriidesise | cansigisy pae Beverblst drRigrHON Qrotebaancgr el 08¢

subject afflicted with knee pain during heel-strike and calibration

conpr i sedvaabki pastmiongraetheerpost Eaclo popiolitybrepmsends lasteparatel gmialimbm of the

centerline. In another enbodinent, a device or footwear 10 is secured to a
present invention.

[0102] In another embodiment, the protuberances rise vertically and therefore each
protuberance comprises a base end and a peak end. In another embodiment, the surface area
of the base is larger than the surface area of the peak. In another embodiment, the peak is the
20 ground engaging portion of a protuberance in the stance phase. In another embodiment, the
peak is the ground engaging portion of a protuberance in all gait phases. Each possibility

represents a separate embodiment of the present invention.

[0103] In another embodiment, a protuberance such as a bulbous protuberance 22 protrudes

from the upper surface 14 of support member 12.
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subject afflicted with knee pain during m d-stance/toe-off and calibration
conprised WO 2012/001678PCT/ 1L2011/000487 positioning the anterior

pr ot uber anoeoi2awes7al |y to the centerline. Each possi bil PCy/ILEpI/e®est s a
separate enbodi mrent of the present invention. [0146] |n another enbodi nent,
a devig; or fe& ar 10 is secured to a subject afflicted wth pain in the
pes ansieSIHARS éégon during heel -strike and calibration conprised
positioning the 5 posterior protuberance nedially to the centerline. In
anot her__enbodi nent, a device or footwear 10 i s secured to .a subject

af f1i ctl@§04d Refesanes is poymradgels Oaﬁse@frhor#ugemet@iFdsflrahh4n&hmloﬂd§?%%efﬁ?8*é@6f f
and calibration conprised positioning the anterior protuberance nedially to
t he centlecdristrectedaoth qpestivbiin iatgordapeesitntay embndpaenitad batpoelenemvention. he
present invention. [0147] In another enbodinent, a device or footwear 10 is
secur ed-dobwéarsiubjire ohe aibbdiadea iwistppliedGasparienori motehgairyadishbe-ikpdeticed, or
patella during heel-strike and calibration conprised positioning the

PoSLer i MerdAfiQLlyPLY RBCEhATHRE Si¥el ke dQRMRT B) arfofid ABodinRent, 3t dHobiiRe delice

anot her enbodi hent”, a device or footwear 10 is secured to a subject

affli th%%é)%gpa Bﬁéen%hgoégﬁ?cg?Quﬂ;erﬁ%QﬁgﬁQoﬂLe gbel &edéfﬁ%&?rﬁnent is deslignred

M d- st anc oe-0 ation conpri se ositionin € anterio

tub teriorly t d terior. end of th | t
por | oro HAEhbaASEPn I §° S8 sred P A0 o by ataheciti e of “EHE! B osent

invention. [0148] In another enbodi nent, a device or footwear 10 is secured
to a sulBpdatliksf foorweasd Iny ankthshiambadiment, (the shes Phaifsey ioR pedtelln sangther ng
heel -stri ke and cali bration conprised positioning the posterior

pr ot ubemshuclement; the ishod platféror waerdhles h hikimg bdre r Exshipodsibibitit represcigy a sepapate
footwear 10 is secured to a subject afflicted with pain in the |ateral
aspect @ibodahelt! of tHelhradgntNhdentidds Eadte poskiveligfrbprapghtCalsefarat ieatbod gt iof ed
positioning the anterior protuberance posteriorlyto the centerline. Each
possi bihi p¥sERRLRABELS 2 separate enbodi ment of the present invention.
[0149] In another enbodi ment, a device or footwear 10 is secured to a
subject afflicted with pain in the supra patellar region during heel-strike

and cal [b?(ﬁﬂt e %ngt(l)ngpélinﬁgﬂmgﬂé Iehd ARYeGart ﬂfecomprises a support member 12 having a

periphery in a shape of a shoe sole with an upper surface 14. In another embodiment, the
footwear 10 comprises an insole placed on top of the upper surface 14. In another
15 embodiment, the insole is the interior bottom of footwear 10. In another embodiment, the
insole sits directly beneath the foot. In another embodiment, the insole is removable,
replaceable, or both. In another embodiment, the insole adds comfort, control the shape,
moisture, smell, or any combination thereof. In aﬁother embodiment, the insole is placed to
correct defects in the natural shape of the foot or positioning of the foot during standing or

20  walking. Each possibility represents a separate embodiment of the present invention.

[0106] In another embodiment, a support member 12 comprises an outsole. In another
embodiment, a support member 12 comprises lower surface 24 or an outsole of support
member 12. In another embodiment, lower surface 24 or an outsole is made of natural rubber

or a synthetic imitation. In another embodiment, lower surface 24 or an outsole comprises a
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posterior protuberance anteriorly (forward). In another enbodi nent, a
device or footwear 10 WO 2012/001678PCT/1L2011/000487 is secured to a
subj ect aWbl2ooeds78i th pain in the supra patellar regi orCE#Ar200g000487
M d- st ance/ Toeof f and cal i brati on conprised positioning the anterior

pr ot uberance posteriorly to the centerl| Each possi.bili represents a
separ ats! g‘?’r‘l’éﬁ‘ﬂayo?o q{éseﬁp%aggtﬁtplqc,%gh{]&@ﬁ;nt ["E)afg'fﬂﬁs'llﬂ a&ﬂ%%‘h@? %ﬁ’i‘i’fﬁ?ﬁ nent ,
a device or footwear 10 alleviates pain in the nedial 5 fenoral condyle
regi on.lower smfched eno@iiselst canabeyarfies or drardesotnargtheroenabediment @asSupaeth
during heel-strike. In another enbodinent, a device or footwear 10

al | evi ahesbgpd2fuibericogmprisels s madsoty Whieh of 4 layemindreovdvarthe pitode mndithe iasdevi ce
or footwear 10 alleviates pain in the nedial fenoral condyle region. In

anot herthemRdipf@Rire dvALVInCahottierf@B0daaENt1Q RppeNirmémBerPEl doésndthBaveedi al
proxi mal aspect of tibia region. In another enbodi nent, a device or 10

footwe id;&e.?%écgﬁb%ﬁﬁqgég&smssgépa@é %%diﬁ{leg%gq@& A3BRGhveRfioh bi @ region.

I n anot her enbodi nent, evice or footwear eviates paln in the
region of insertion of nedial head of gastrocnem ous. |In another

enmbodi j r . , evi PN '

nser t 117 Ty R RrfodlrbfhyERlichhe 8 £HRT b0 bl blfinbE R shnd
footwear 10 al |l evi at es in in,the region of.insertiqgn of. nmedial hanstring.
I anotHoUs RRSHPSTIHE, Ingh balancad PRORT (e AOHLIAR 11 VFT 16 TaPRNEap SYSHS e ¢ ho-
region of insertion of lateral hanmstring. In another enbodi ment, a device
or f ootl¢ashialges, akrusy Hersalsorpplpntas wrguseabonlthsrankie ima snbiedrbedre ¢xamaned Ihead
of gastrocnem ous. Each possibility represents a separate enbodi nent of the
pr esentanbtheeambodiment, [poiffibhingrat derst h dirstervibtmgis protuperandecaral a k¢awhd bulbous
muscul oskel etal pain or disorder such as 20 described herein creates a

gairp dipseiB@bandehiat a ibalaht@Bpaditien a¢ aRr pisitibnt i WhRhniht Hostsvede sgdrisbd 16k ei n.
[ 0152] Additional objects, advantages, and novel features of the present

I nvent i,gp, Jah%ﬁé&?ﬁ@&ﬁ%hu%%@&%%ﬂh@ﬁ{£ E%jé&ibkiné@xhxﬂiﬁghﬁlgadggtﬂépo“

exam nation o I'owm ng exanples, which are’not Intended t

limting., Additional.ly. each of t varhous |

b0121 o0 aReerr P8 binsoaG el afste RLONS prolfherance apd g, scaond. putbous

i nvention as del.i neated gerei,nabove and as cl.aki] d.in the Cld’;li secti on
bel ow fATAYBETARGSER 2RAANSED BODHRH 1S thePRgHEon 18 Why -ﬂ%f@sz%ﬁr provides the least or

minimal lower limbs muscle activity. In another embodiment, positioning at least a first
15 - bulbous protuberance and a second bulbous protuberénce in a balanced position is the
position in which the footwear provides balanced lower limbs muscle activity. In another
embodiment, positioning at least a first bulbous protuberance and a second bulbous
protuberance in a balanced position is toning lower limb muscles. In another embodiment,
positioning at least a first bulbous protuberance and a second bulbous protuberance in a
20  balanced position is toning the amount of tension or resistance to movement in a muscle
involved in gait. In another embodiment, positioning at least a first bulbous protuberance and
a second bulbous protuberance in a balanced position is lower limb unloading that allows
maximal ankle, knee, and hip joint mobility. In another embodiment, positioning at least a
first bulbous protuberance and a second bulbous protuberance in a balanced position is

25  providing a reduction of muscle activity, larger passive ankle excursion, improved gait ability,
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WD 2012/ 001678SPCT/ 1L.2011/ 000487 EXAMPLES MATERI ALS AND METHODS Pai n scal e
[0153] In all case studies pain is presented as graded by the patient on a
10 cm Vi swal20Bzmad7égue scal e. A pain of 4/10 nmeans 4 cmPOWILZN1/A®4&m ( wher e
"0" is no pain and "10" is the worst pain). Positioning nethod [0154] After

each change (cal.ibration, positionin nd finally.securing/fastenjng) in
conf i g A o PR Hestolib Bt aRelaer Sbadimet B SHHBing Bt st 2 f?rﬁb%b@w%m
was asked to walk a 10 distance of 10 neters away fromthe therapist and

t hen backtubsrannedand a ecopad ibilbouk arotubrsanygt ineh balpraedinesitioal i meeserstedstridat  t he
change in configuration resulted in a desired positive effect (i.e.

r educt ilargth, rstpee sy mnmguryo we necdmisihationnihegeobf Int hetlee elmbodgeerdt pogitioning at
Prescri bi ng the device [ 0155] The device conprises 2 units of

f oot weagast #Aest baboh§ Bron@fetank®ahd 286toRABUIRUE PREHENce DA BShnceliDsitRatiyear

used is a light wal ki ng goot.

5  increasing the length of the force point of action in lower limb muscles such as but not limited
to: soleus, tibialis posterior, and both gastrocnemius muscles. In another embodiment,
positioning at least a first bﬁlbous protuberance and a second bulbous protuberance in a
balanced position is toning the plantar flexors. In another embodiment, positioning at least a
first bulbous protuberance and a second bulbous protuberance in a balanced position is

10  preventing excessive forward rotation as the body moves forward over the stationary foot. In
another embodiment, positioning at least a first bulbous protuberance and a second bulboué

protuberance in a balanced position is toning the push off of the heel. Each possibility

represents a separate embodiment of the present invention.

[0108] In another embodiment, as seen in FIG. 4, the protuberances are positioned on a
15 common longitudinal axis of support member 12, such as the centerline 28 of support member
12. In another embodiment, the protuberances are positioned on opposite sides of the
latitudinal midline 30. In another embodiment, the protuberances are positioned offset from
the centerline 28 of support member 12, and on opposite sides of the latitudinal midline 30. In
another embodiment, the bases of the protuberancés are positioned on the centerline of the
20  support member. In another embodiment, the peaks of the pro‘tuberances are positioned on
opposite sides of the centerline of support member. Each possibility represents a separate
embodiment of the present invention. In some embodiments, the meaning of "protuberance is
positioned offset from the centerline" comprises that the peak or the ground engaging surface
of a protuberances is positioned offset from the centerline. In some embodiments, the

25  meaning of "protuberance is positioned offset from the centerline” comprises that only the

-
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[0156] Prescription included a set of instructions to the patients. These
instructions included: the I ength of wear the device per day (usually 30-60
m nut es owol2992/000&8] y use i ncluded wearing the devi ce decirap2momousre
activities that may include watching TV, conputer activities; eating
activities, e&%. Act ual wal ki ng. constitute 10-25960f.30-$0 'n¥tes. Thus,
i f 20pderlrtt Wor AoMRL gtsiag CHEINF MEPURCTRRGES digyPOSIHNg se I {hut es
wer e dedi cated, accumul atively, to wal ki ng. WD 2012/ 001678PCT/ 1L.2011/ 000487
EXAMPL Eenterlinedwyt thegentedinel stileoregseskthe prajehasanget hritis (nedi al conpart nent,
genu yarns) with a device of the invention [0157] A 68 years old patient
presented to the clinic with a major conplaint of bi-lateral knee OA
5[ 0158][0rfr Imesdther Pabbdintent othip| ek edt tbe grourdatiegagingknetacpaif rthe pniemar i | y
in the left knee that lasted for 5 years prior to the visit. Patient
exper i gjreabergh@disaposRingd i1nefalla oo tHe dERERIAS &fi the fsuipyiri MRmbéal1Kiangther
ascendi ng and descending stairs). Pain degree while wal king was 6/10 (on a
vi syal I f j r e ; | ept
Ut for G R Ol A CPBlbetiate &9
difficulties in getti ut of [Se,10[ 015 Physical exan ion: Ihigh
nuscl e widpRed redfy ¢ B eQiorfRL 31 i RaPRar e iR A R i
ext ensi on on both sjdes (Lt.:_ -10 Rt.: -50). Palpation wgi chﬂr?cterized
by t endiih8shegHowMeengaamg suffasne! the qaicgr pragabezance isposiinsd daterafly g pes
anserinus region in the left knee. The right knee was al so characterized by
t ender ribg senteitiogi of dhe iseppastmembeniand thy n@a%ﬁrdtlpegoam engaging swticowiviee e
al so characterized by tenderness. During wal ki ng patient 15 experienced
pai n i rpostedompchitabberagreent aligned withbaenterkmeda dnotlieh entbedimesit,r thk pepk as ahd VAS
5/10 in the left knee and 3/10 in the right knee). Patient also experienced
paim i nprbiifl Eﬁ%ag@f%s ShFfALES of @l Qdhtdrivr t fiBtubefingd a8 G sttdntPan&fidllyPHase . thé 0160]
| magi ng and | ab: Knee X-ray in standing position: Antero-Posterior view
reveal o)) j i ‘ tes,
ol Lar gt BTy R aRBp AR A B doF PR ety BRI R B HRIL R 2
table 1) showed vel.ocity.of 93 cnisec, si.pgle |inb support of 37.0%in the
ot 1 doBREPASEs X GlRR Wiuk bR RS PR, oo HRBHrats gt oF o
cm WD 2012/ 001678PCT/ |1 L2011/ 000487

the present invention.

[0110] In another embodiment, the peak or the ground engaging surface of the posterior
15  protuberance is positioned laterally from the centerline of the support member. In another
embodiment, the peak or the ground engaging surface of the poéterior protuberance is
positioned medially from the centerline of the support member. in another embodiment, the
peak or the ground engaging surface of the posterior protuberance is positioned laterally from
the centerline of the support member and the peak or the ground engaging surface of the
20 anterior protuberance is aligned with centerline. In another embodiment, the peak or the
ground engaging surface of the posterior protuberance is positioned medially from the
centerline of the support member and the peak or the ground engaging surface of the anterior
protuberance is aligned with centerline. Each possibility represents a separate embodiment of

the present invention.
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Table 1: Patient's gait paraneters Visit Velocity (cnmisec) Left step length
(cm Right Step length (cn) Left Single Linb Support (in % of step cycle)
Ri ght Si ngbeolzmis7Support (in A3 of step cycle) 1st (i nipCiralio19@o8d

[0111] In another embodiment, the peak or the ground engaging surface of the posterior
protuberance is positioned laterally from the centerline of the support member and the peak or
the ground engaging surface of the anterior protuberance is positioned medially from the
centerline of the support member. In another embodiment, the peak or the ground engaging
s surface of the anterior protuberance is positioned laterally from the centerline of the support
member and the peak or the ground engaging surface of the posterior protuberance is
positioned medially from the centerline of the support member. Each possibility represents a

separate embodiment of the present invention.

[0112] In another embodiment, the centerline divides longitudinally the calcaneus support
10  portion into two equal halves and further extends towards the phalanges and metatarsals
support portion in a straight line. In another embodiment, the centerline divides longitudinally
the arch of the calcaneus support portion into two equal halves and further extends towards
the phalanges and metatarsals support portion in a straight line. In another embodiment, the
centerline divides longitudinally the proximal arch of the calcaneus support portion into two
15 equal halves and further extends towards the phalanges and metatarsals support portion in a
straight line. In another embodiment, the centerline divides longitudinally the support portion
as seen in FIGs. 5-6 of the calcaneus support portion into two equal halves and further
extends towards the phalanges and metatarsals support portion in a straight line. In another
embodiment of the present inventiqn, the longitudinal centerline is defined as a longitudinal
20  straight line connecting middles of the short sides of a rectangle which delimits a contour of
the support member. Each possibility represents a separate embodiment of the present

invention.

[0113] In another embodiment, the bases of the protuberances are positioned on the

centerline of the support member and the peaks of the protuberances are positioned on
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opposite sides of the centerline of support member. In another embodiment, the bases of the
protuberaﬁces are positioned on the centerline of the support member but the peaks of the
protuberances are offset from the centerline of the support member. In another embodiment,
the bases of the protuberances are positioned on the centerline of the support member but the
5  peaks of the protuberances are positioned on opposite sides of the centerline of the support
member. In another embodiment, positioning a protuberance is positioning the peak or the
ground engaging surface of a protuberance. In another embodiment, the terms "peak" and
"ground engaging surface" are used interchangeably. Each possibility represents a separate

embodiment of the present invention.

10 [0114] In another embodiment, the anterior protuberance is positioned medially from the
centerline of the support member. In another embodiment, the peak of the anterior
protuberance is positioned medially from the centerline of the support member. In another
embodiment, the base of the anterior protuberance is position on the centerline of the support
member but the peak of the anterior protuberance is positioned medially from the centerline

15  of the support member. In another embodiment, the anterior protuberance is positioned
laterally from the centerline of the support member. In another embodiment, the peak of the
anterior protuberance is positioned laterally from the centerline of the support member. In
another embodiment, the base of the anterior protuberance is position on the centerline of the
support member but the peak of the anterior protuberance is positioned laterally from the

20 centerline of the support member. In another embodiment, the posterior protuberance is
positioned medially from the centerline of the support member. In another embodiment, the
peak of the posterior protuberance is positioned medially from the centerline of the support
member. In another embodiment, the base of the posterior protuberance is position on the
centerline of the support member but the peak of the posterior protuberance is positioned

25  medially from the centerline of the support member. In another embodiment, the posterior
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4th (third follow up) 110 65.5 65.0 38.0 38.6 Treatnment [0161] Bul bous
prot uberances (BPs with the | owest convexity (A) and soft hardness or

resi |l i encwoweropd7aced under the hind foot and fore-fooPCTALD16R]0487

Bal anci ng: Patient was bal anced by visually by reduci ng eversion and

I nversion through heel -strike ) d-stance and t.oe-off. [016 Rain: .In

o der - POHERTGE SR ioneq Ity o 2t FEAIBE GFahe CmoRLPER O dn OPHeRe
posterior right BP was shifted 1-2mmlaterally and fixed. Patient was then
asked tcabadimensgherpesk of thapostoudragewberpne7spevitiopehlateraboligm the centerline

of the support member. In another embodiment, the base of the posterior protuberance is
position on the centerline of the support member but the peak of the posterior protuberance is

5  positioned laterally from the centerline of the support member.

[0115] In another embodiment, as seen in FIG. 2, the posterior protuberance 22P is
positioned generally underneath a calcaneus (heel, ankle) support portion 23 of support
member 12. In another embodiment, the anterior protuberance 22A may be positioned
generally underneath a metatarsals support portion 25 and/or phalanges support portion 27 of
10  support member‘ 12. Each possibility represents a separate embodiment of the present

invention.

[0116] In another embodiment, as indicated by broken lines 33 in FIG. 4, the anterior
protuberances 22A is aligned on a longitudinal axis with its peak offset from centerline 28,
and the posterior protuberance 22P is also is aligned on a longitudinal axis with its peak offset
15  from centerline 28 butA to the opposite direction of 22A with respect to centerline 28. Each

possibility represents a separate embodiment of the present invention.

[0117] In another embodiment, FIG. 5 is a simplified pictorial illustration of an alignment of
the anterior (forward) and posterior (rearward) protuberances on a support member 200,
according to embodiments of the present invention. Centerline 216, in the embodiment shown
20 inFIG. 12 is defined as a longitudihal straight line (median) that connects the middles of short
sides 214 of a rectangle 212, the long sides 212 of which are parallel to centerline 216, and
which delimits the contour 210 of the support member. In embodiments of the present
invention contour 210 is the contour (254,-see FIG. 7) of the foothold confined by the upper

part (253, see FIG 7) of the footwear (250, see FIG. 7), corresponding to the last which is
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device and reported reduction of pain from5/10 to 3/10. Posterior right

el ement was shifted 1-2nmfurther laterally. Patient reported that pain

di sappearwd 20rv/wie@sri ght nedial joint |ine while wal ki n@CHILIV11/D@4gievi ce.
[0164] In order to reduce the pain in the right pes anserinus, the anterior
right BP was _shifted 5 1-2 medial ly. At_this poi.nt the patient reported
he had 64 ﬁ%ﬁ%ﬂb@??fowwe%én %ﬁ?“‘ﬁ@%‘n%‘sse?fi dhesrocB BreR B %’Q@ th
the device. [0165] In order to reduce BaLn in the left nedial knee joint

| i ne i reuteralosseanidue of the fhetveapds pther emb@Bmgats of et present Lnyantignegaataur 2y0
Patient than reported a reduction of walking pain from5/10 to 3/10 when
wear i ngstthe celevurce. thé\bbeomtduefate bf theosleof tie BRtweas [ahiohteeehbod2mmontd Othe

| aterally the patient reported further reduction of pain to 2/10 in the

left medigd "foBR&dI' Ahdt"ahteASr Wit BedVRlt&icREhgehBID. 1 Sorfle ¢htbBdinfents) fthd) Rms
| ateral shift of the |left posterior BP increased the eversion in

heel.- st} | f e . I 0 f t he
o podtiied! dg° paSthor i Joed g5y i bostBIRD HFrre Y £t
2/ 10 mhilg malﬁiﬁgg. %016@# Hn order to reduce the pain in the left pes
anser i nGROORIRENTOL e Rrasent WP ENUES. as shifted 1- 15 2 nun nedially. At this
point the patient reported a reduction of pain in the left pes anserinus

region while wal king wt .he devjce. After the left anteri BP was

shi ftedoéh@i ﬁf&ﬂ%ﬁmgﬁozewgﬁww 9 ﬁ‘eﬂé{FWnHi‘%Vgﬁﬁé%raéthPW“t el ]{be{ fpengrd
anserinus region upon walking with the device. [0167] Heel-rise timng:
Pat i entprafberaseeedl ¥ ot el knterom{phalapgese rportéorc ohther supphet mprabeag.cs its | front

bal anced and the heel-rise timng is proper. It was noted that the patient
had earportibreak posidenddmbdialhy oifgdttto anntetlakt2 1l6eBy "Atedidiiysoffdetsie neeadtmhahar d
spacer was placed between the left posterior BP and the | eft shoe in order
to fri ngkak Rarth@f twili@Ptart 8e @ biduhl eﬂhé’%]hgi%mffé&)} io®prothbdrandel B (iRfked b§e

timng was proper in the left leg. At this phase a 2nm hard spacer was

pl aced : { i i | i

Br g (REs ong 1t fig PRk 910 Heal bRerds (BRprde e b ol Rk
timng s.proper in the right.]|eg,as 1 as in.the Left leg. WO

b0/ Sy SRRt subertebd GohEa R rsEine St s ik PR reririasgs
briefed with safety instructions and was asked to wear the device at hone
for 45 lfiantyrisee GaitK‘iI prosvkerange kvhiph at BHSHtalrPRcthg SBPROTE SUHfacE ith EeSBE Qs
part of his daily activities at hone). Patient was instructed to increase
dai | y vesheri suefacdsnd thé pratebedange cBadhyp®Bsibility repsessutsra/saperake ¢mobodiment ofi theal 6
weeks, reaching 75 mnutes 5 wearing tine with the device every day (12-15
m Nt espredenaim@etidnat i ve wal ki ng). Patient was nonitored in the treatnment
center 6 weeks after his first visit, 3 nonths after his first visit, and 6
months after his first visit. [0169] Treatnent: Patient immediately

report gd1 1gducdcbRimg 1 BabstihiseofVak prddgntinktntidhe asleNd 6 in PG §NicaBiadual |y
reported a decrease in pain also when wal ki ng without the device
protuberance 220 at the posterior (calcaneus) portion of the support member (i.e. its back
portion) is positioned laterally offset to centerline 216. By "laterally offset" is meant that a
peak surface (which can be the ground engaging surface) of protuberance 220 (marked by
20  cross 221) is shifted from centerline 216 laterally towards the outer side of support surface

200, away from the support member of the other foot (not shown in this figure). Each

possibility represents a separate embodiment of the present invention.

[0120] The alignment of the protuberances shown in Fig. 5 is useful, for example, fbr

exercising users with one or more of the following medical indications: medial compartment
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10 device. In the followup visits gait velocity was increased to 110
cnisec an increase in step length of 65.5 cmin the left leg and 65.0 cmin
t he ri ghtwbegi2/ovaesobserved. Single |inb support bi-I| atecahLyiwem4smcr eased
to 38.0 %in the left leg and 38.6%in the right leg, patient had a | ower

di fference between the single |linb support of the right and the left leg (a
mor e synivRRer PeqsEnfifis mgdial mariss dgar QJt S%IP%E&'E St Vf"ﬁlg a%nt femepd rRalY t hat
pain was substantially 15 reduced during wal kin mnthout t he device and he
f ound isyndraols, patelier femord pradlemp (malehignment), datsral paliaterak liganagated Idapageor eased
the daily use of the device, until reaching a daily usage of up to 3 hours
a day. t&ir] boneSbraet M PASIFICeM VMNgSload Barkapdiovkig @A, hif kabourh dlaarage \WCM)t he
device. After the initial 6 nonths patient continued followup visits

twce- ttiUcﬁﬁitéﬂldTB&rsﬁls)/Ec%rans@rgm@qﬁh@ LE a%ikleT irﬁ%bllﬂﬁ (ﬁipﬁ@h@iﬂ Qcﬁlﬂ@feﬁhorﬁﬁé n
syndrome (Hyper-laxity and genu val gus) with a device of the invention WO

20131 0Q15 (AT 201 00048, 1OLTEN A 30, EALench o7l ot bypgsent o0

he clinic agnos enor al pai n symrdrone.
Anammesi s: Patient conplained of suffering frombi-Ilateral knee paln for

the | agdh R ERS R it Rt RS AR LGSR aloRh ligfincs S ane BBRLo BIL of

approx. 5/10 on a visual anal ogue scale (exacerbation appeared follow ng an
i nt ensiPPEICHAY PHIURArANEss ()  HWPPRIL Jegmbesy acqosiag e erpbpshmenfs ixihe rRresribs
anterior knee pain during sitting with flexed knees for over 20 m nutes
(movi egoension kaewrding e ephoiirentswiohopsesant avetons adsineer inahlé. de dermard
dancing since pain intensified. Patient reported of being extra flexible

si nce @hadthbdrant. 2 180{sAdté2 1y RITfsi wadenexkmd D6, ivaiered3atareatd padubeadngel 220 is

al i gnment and recurvatumin both knees. On pal pation tenderness was noted

on jphe g/ oﬁ*séieto%‘entehﬁqep@t@lm al ARt JF (RO PRIESSAREs KRS W@$1§0§'1§ ive.
When examining the patient's gait, patient reported pain is in the nedial

si de ofusip RR! SlAhid-CcRliho s R WRHABREA ol dRL- BiILME ARdice?

hi gher 1n I Hee conpare 6t he rlg knee,

respect.i 1 73] .1 magi ng/ ra t he knee owed
| at era|li<¥a%ti68ﬁ Bier BT eT CAeRe e COPIEARGH i SR Tolg
results showed a velocity of 110 cnisec single linb support of
knee (genu valgus), patello — femoral pam syndrome, patello — femoral problem
(malalignment), MCL Ligament tear, bone bruise LTP/LFC (AVN), hip labrum damage or
15  tear, hip pain, ankle instability (pronoation), achilles tendonitis, tibilias insufficiency or

dysfunction and metatarsalgia. Each possibility represents a separate embodiment of the

present invention.

[0122] FIG. 7 is a simplified pictoiial illustration of a sneaker 250 constructed and operative
in accordance with an embodiment of the present invention, whose rearward protuberance
20 220 has a greater height than the height of the forward protuberance 218. It is noticeable that
such arrangement facilitates initial contact between rearward protuberance 220 and the
supporting ground (not shown in this figure) when a user wears the sneaker, before the
forward protuberance is brought in contact with the ground. When both protuberances are

placed in contact with the ground the foot of the user wearing sneaker 250 acquires a
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41.8%in the right leg and 42.4%in the left knee. Step length: Left: 57 cm
Right .58 cm [0174] Treatnent: identical BPs with B convexity and "hard"
har dness wo 20egioké7ence were pl aced under the hind foot aowifzneedoest in the
| ef t and in the right leg. A 100 g spacer (disc 20 shape) of 3mm was
|ntrod be n the outsol e and the poster.i or nder t. ef t and
Lhe 1 GROTINGE HRIT BRBESPES alTAAn S Chib et ERPFOsTOT R BIE e, ght
and not create a plantar flexion) a hard spacer and a soft spacer were

i nt r odicEangtetathodimens o thearpssnt BPerfitd- shoe both under the left |eg and the
right leg. WD 2012/001678PCT/1L2011/000487 [0175] Bal anci ng: Patient was
bal anced by visually, reducing eversion and inversion through heel-strike,
m d- st dAt23]Jand G 8as asimplified péjtotkaliiltustiation ptie snaaberrZd@soastpeiad dnd opheative ght
patella in heel-strike posterior BP was shifted 3 mmanteriorly and 2 mm
medi al lig adévdednct MGt dngdthbddd@entReftthe pteséri eiivengponitade faelardigrotdbermmcpail & i n
the right knee while walking with the device. In order to reduce pain in

the sl efyys F%aél%&ttelahé@hth@ﬁh ‘t§é ﬁbléﬁt Qp%errehmar@%rdﬁ’@&rmef 3220 13 S eAbo8IN | Y
and 2 mmnedi ally tnder th e | eg. Patient then reported feeling a 70%

decr easgy, | %}(R?ﬁpot@gergﬁl%s a ?«Jh cénp o W tRéa% oun th@ ]fé ot of tl?g ‘S%ekg / oofl}qgal €

wal ki ng mrt evi ce i poster

shifted f | mm anteri or Patl orted t hat malk h t he

Cur r entIERkSE Egﬁrgﬂwﬁ an“PXV@fCLé‘CH st W Aitgeton 9@%@ tthﬂ Y$& n

(1- 2/1}% in the nedial side of the Ieft pateIIa [0177% Heel -rise tim ng:
Pat i entEaghpogsiiibity represpitka sparate pmbediment ¢f thopfesenhinveatioshe is stil |

bal anced and the heel-rise timng is proper. It was noted that the patient
had del ayed heel-rise in both right and left foot. At this phase a 2nm hard
spacer [0h24]plFHGeilbstrateemakinel lasfatboandaies of p&fitiemug vhidse lapferiosérskpdsterior der

to bring the left foot to a slight dorsi-flexion. Patient 15 was observed
wal i Neprfubkrandes ety réPect tBeelsuppdde sirfare Ngeccshling t® eaibotitndnieof eet plessitt . At
this phase a 2mm hard spacer was placed between the right anterior BP and

the ri meerﬁlBHeSlid%Ian%fs ﬁg:hr@'ié HOottdIf v‘iév@ Bt a El’i’&kelt &bsffgnﬁi k@Bt wdek 8hafrighxi on.
Patient was observed wal King with the device - rise timng was now

Safety bRt o 4 ag%é’éisi b ?%@&*e%rf’*hf 9%8’“5% 38 B 5 B8 %wa{ephorre
45
par t o AR Rf i il 157 i e safee'ﬂ{%aﬁ@ye el i s Gl ot e il B

daily walking time with the device by 5 mnutes every week for the initial
4 weekdhe fediagife pltheolraiving: Bsingethe iarrgOft lesper eHrvatMee ofciif sileayesy §f theyyneaker.

(accunul atively wal king or standing 7-10 m nutes a
15 Indicated are the midsole 401 and last/shoe 402, contour 403 of the foothold which is

determined by the last used in the making of the sneaker. Front rail 404 and rear rail 405 are
used for anchoring the protuberance. The area bordered by dotted line 406 marks the maximal
area within which the peak surface of the anterior protuberance, i.e. the ground engaging
surface of the anterior protuberance, may be located, according to some embodiments of the
20  present invention. The area bordered by dotted line 407 marks the maximal area within which
the peak surface of the posterior protuberance. Each possibility represents a separate

embodiment of the present invention.

[0125] FIG. 10 illustrates the effective area boundaries of positioning of the anterior and

posterior protuberances with respect to a support surface, according to embodiments of the
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WO 2012/ 001678PCT/ 1L2011/ 000487 day). Patient was nonitored in the
treatnent center 4 weeks after her first visit, 10 weeks after her first
visit, amo2ormmidrs after her first visit. [0179] Treat memtiLmouvo®aes7 Pati ent
i medi ately reported reduction in pain while wal king wth the device;

patient gradually reported a decr e in pain al when |_Ki_n i t hout the
Gevi ce PSB! BVpulney Tiskeaech e 41 Bidsglenigcnd ousnle iR Comabrappetite Kotnald,
| ong periods of tine w thout pain and malkedfpainlessly wi t hout the device.

I n t he Whirh esndeternyingd by e lashaisedhire thenmakiag afethetshedier. akher 2k pordgredeby ease

in step length difference, a decrease in single linb support bi-laterally
(t owar dbttdd%neahtd anatks ntieastedtivesanag | eithin nihish phergeaklisiffecenf ehé satericabl e 2
for gait paraneters) were observed. Patient gradually increased the daily

use of grb@bélanicsee. thatdrbuntOdriRaging Rarfacedel thy aH&aAge pRitubkrdiell Bapbt @6cabedjont hs
(accunul ative wal king of 20 mnutes a day). After 5 nonths patient arrived

to 2-3 4 9(% LAY BRSNRVERYodfRhts of 3 BredentRTIERBL. Fhddteh HORIAMEDLE WM Hihl
Vel oci tf/" rcrﬁ‘\‘!-sec Left %t ep tFeongtis% C%I"; 1%{/ gnht St ep eengt?% (cnf
505 marks the effective area within which the peak surface of the posterior protuberance.
"Effective" refers to the effectiveness of use of the footwear according to embodiments of the
present invention, which facilitates treatment. For clarity both figures 9 and 10 are divided to

36 equal parts. The effective locations will be within the same parts regardless of sizing. Each

10 possibility represents a separate embodiment of the present invention.

[0126] FIG. 11 illustrates the effective area boundaries of positioning of the anterior and
posteridr protuberances with respect to a support surface, according to embodiments of the
present invention which include treatment and alleviating pain for the following diseases
and/or conditions: Lateral meniscus tear/damage, Lateral compartment knee osteoarthritis,
15  Valgus knee (genu valgus), Patello — femoral pain syndrome, Patello-femoral defeciency
(mal-alignment), MCL Ligament tear, Bone bruise LTP/LFC (AVN), Hip labrum damage
(tear), hip musculoskeletal pain, ankle instability (Pronoation), Achilles tendonitis, Tibilias
insufficiency, Metatansalgia, or any combinations thereof. Indicated is the area bordered by
dotted line 710 which marks fhe effective area ‘within which the peak surface of the anterior
20  protuberance, i.e. the ground engaging surface of the anterior protuberance, may be located,
while treating or alleviating pain for the diseases and/or conditions described for Fig. 11
hereinabove. Indicated is the area bordered by dotted line 720 which marks the effective area
within which the peak surface of the posterior protuberance, i.e. the ground engaging surface
of the posterior protuberance, may be located, while treating or alleviating pain for the

25  diseases and/or conditions described for Fig. 11 hereinabove. The areas bordered by dotted
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lines 710 and 720 are within the areas bordered by dotted lines 504 and 505, respectively, in
figure 10. As provided before, figure 10 is divided to 36 equal parts. The effective locations
will be within these effective parts regardless of sizing. Each possibility represents a separate

embodiment of the present invention.

5 [0127] FIG. 12 illustrates the effective area boundaries of positioning of the anterior and
posterior protuberances with respect to a support surface, according to embodiments of the
present invention which include treatment and alleviating pain for the following diseases.
and/or conditions: Medial Compartment knee OA, medial meniscus - tear /damage, Genu
varus, Patello — femoral pain syndrome, Patello — femoral problem (malalignment), Lateral

10  collateral ligamental (damage / tear), Bone bruise MTP/MFC (AVN), hip OA, Hip labrum
damage (TCM), Trochanteric bursitis, Pes Anseninus bursitis, Ankle instability (supination +
ext rut), Achilles tendonitis, Metatrsalgia, or a combination thereof. Indicated are the midsole
601 and outsole 602, last 603 of the foothold which is determined by the last used in the
making of the sneaker. Front rail 604 and rear rail 605 are used for anchoring the

15  protuberance. Indicated is the area bordered by dotted line 610 which marks the effective area
within which the peak surface of the anterior protuberance, i.e. the ground engaging surface
of the anterior protuberance, may be located, while treating or alleviating pain for the diseases
and/or conditions descri.bed for Fig. 12 hereinabove. Indicated is the area bordered by dotted
line 620 which marks the effective area within which the peak surface of the posterior

20  protuberance, i.e. the ground engaging surface of the posterior protuberance, may be located,
while treating or alleviating pain for the diseases and/or conditions described for Fig. 12
hereinabove. The areas bordered by dotted lines 610 and 620 are within the areas bordered by
dotted lines 504 and 505, respectively, in figure 10. As provided before, figure 10 is divided
to 36 equal parts. The effective locations will be within these effective parts regardless of

25 sizing. Each possibility represents a separate embodiment of the present invention.
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[0128] FIG. 13A is an isometric view of a protuberance suitable for use on a footwear,
according to embodiments of the present invention. Cleats 901, according to embodiments of
the present invention, cover the ground engaging area of a protuberance, for facilitating
enhanced grip of the surface on which the user stands or walks. FIG. 18B is a frontal view of
5 a protuberance suitable for use on a footwear, according to embodiments of the present
invention. The peak surface is marked by cross 902. Bore 904 is provided for a screw or other
fastening arrangement to fix the protuberance in the desired position. FIG. 18C is a side view
of a protuberance suitable for use on a footwear, according to embodiments of the present
invention. Convexity 905 of the protuberancg is clearly seen. Various convexities may be
10 employed, all of which define a peak surface, typically (but not necessarily)at the center of
the protuberance, which is the surface which comes in contact with the ground, when the user

attaches the support member to the foot, and walks or stands on the ground.

[0129] FIG. 13 is a simplified pictorial illustration of a protuberance according to
embodiments of the present invention. As shown a protuberance is convex 905 (13C). Each
15 protuberance, according to embodiments of the present invention, comprises a fixing hole (for
fixing a protuberance) 904 in which a latch, a bolt, or a screw is placed therein. The peak of a
protuberance, which in some embodiments of the present invention, is placed within the
center of the ground engaging area 902 is in contact with the ground during stance (13B). A

grip structure 901,

20 Resilience, hardness, size, weight and elasticity

[0130] In another embodiment, calibrating comprises positioning a protuberance on a
support member. In another embodiment, calibrating comprises adjusting the height or
protrusion of a protuberance. In another embodiment, calibrating comprises adjusting a

resilience of a protuberance. In another embodiment, calibrating comprises adjusting a
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Visit Velocity (cnisec) Left step length (cnm) Right Step length (cm Left
Single Linb Support (in %of step cycle) Right Single Linb Support (in % of
step cyclwp 2012001678 PCT/IL2011/000487

hardness of a protuberance. In another embodiment, calibrating comprises adjusting an
elasticity of a protuberance. Each possibility represents a separate embodiment of the preseht

invention.

[0131] In another embodiment, a protuberance is compressible. In another embodiment, a
5  protuberance is deformable. In another embodiment, a protuberance is compressible or
deformable upon pressure exerted by subject's weight. Each possibility represents a separate

embodiment of the present invention.

[0132] In another embodiment, a protuberances is constructed of any suitable material, such
as but not limited to, elastomers or metal or a combination of materials, and have different
10 properties. In another embodiment, a protuberance comprises different resilience or hardness,
such as having different elasticity properties or Shore hardness. Each possibility represents a

separate embodiment of the present invention.

[0133] In another embodiment, a protuberance comprises spikes or grip means for providing
better stability. In another embodiment, a protuberance comprises spikes or grip means as
15  anti-slippery means. In another embodiment, Fig. 13 provides a protuberance comprising
small rounded grip means. In another embodiment, spikes or grip means are constructed of
any suitable material, such as but not limited to: elastomers such as rubbers or plastic
materials. In another embodiment, spikes or grip means cover only a portion of a
protuberance. In another embodiment, spikes or grip means cover at least a ground engaging
20 surface of a protuberance (the surface in contact with the ground during stance). In another
embodiment, a fixing means for securing a protuberance to the support portion is embedded
within a spikes or a grip means. In another embodiment, a fixing means for securing a
protuberance to the support portion is places in between spikes or a grip means. Each

possibility represents a separate embodiment of the present invention.
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EXA1VI PLE 3: Treating a degenerative nedi al neniscus tear (Radial tear in
the posterior horn of the nedial neniscus) with a device of the invention
[ 0180] 5MWwoearxood7d patient presented to the clinic w tirCa/IDBjOD008EMP] ai Nt
of left nedial 5nmeniscus tear. Anammesis: Patient suffered from occasional

knee p or the |ast ars with s tons, al ternatin et we I and
T oht "AALAC T apbe b eRtos sl Gamiceges ﬁéh&ﬁe.h?f@eﬁwﬂ%egwsw LBl 5
acute pain in his | eft knee while having is evening . He rul ed out any
knee t rAwieanothen gmpodipsat, adipwberancedasis share hpsdness 9f R‘ﬂé’éefi 408y 10Sheh In

vi sual anal ogue scale of 10cn) in the nmedial joint line. Patient reports

t hat hensthef embddiguenat a padtnbarpore hval & ishgre drddnesalbl detveeeh i o @8 tSdnd. Hins
knee. [0182] Physical exam nation: In inspection the knees are in varus

al i gnmedibther Rebo@intenk N @rotEbek@nce! haghd Ishork! IeX@ksyRE besiRB NG @0daATThd
atrophy of the VMO nuscle is apparent. Patient had limted left knee

eXt %nS'a%Hfa‘; em:l')gdll?llé?lt P& r??&hbé}gnéehﬁa[s a ‘éﬁéretl%gr tﬂ%? Deliteh 8> 1RED An MOIA

| i ne of | ef nee a Murray's Test | eft medial meniscus was

positive. Patl 12/ 001678 /0004 o) | ef t
Pog tul TYUTRSTERAIR g PURPERecer Kot cae e pe.ssnog’% & esnn‘iﬁd?a?% A Tri e
inthe |eft knelnthe heel -stri ke phase. [0l | magi n | ab; Knee
X-ray vimoher ﬁlg%?élrﬂ@“ ARt BV FiPBoideri B ‘PS“VIOéV\PrQ CorPBPERArgRICRh Shafe

medi al conpartnent bi-laterally. In MR a radial tear of the posterior horn
of 5 t Heardnsps. Inenothér erebridiment, emsantetercanderipos@gior prafpbarencg|compiisediffestiite 3)
showed velocity of 85 cnisec, single |inb support of 35.6%in the left |eg
and 39.dhoféhandriche Ratly bbssltﬁtjltySEprpsdnﬁmﬁparatﬁeémbodilﬁ@ntmﬁtlﬁ orasent b ention.

10  [0135] In another embodiment, a protuberance is a soft protuberance comprising a shore
hardness of between 40 to 55 Sh A. In another embodiment, a protuberance is a medium
hardness protuberance comprising a shore hardness of between 50 to 70 Sh A. In another
embodiment, a protuberance is a hard protuberance comprising a shore hardness of between

65 to 90 Sh A.

15 [0136] In another embodiment, a protuberance has an abrasion between 1-60 mm? (by DIN
53516). In another embodiment, a protuberance comprises a rubber cup. In another
embodiment, a protuberance comprises natural rubber compounds. In another embodiment, a
protuberance comprises synthetic rubber compounds such as TPU or TPR. In another
embodiment, a protuberance comprises silicone. In another embodiment, a protuberance a

20  plastic material such as PA 6 (nylon), PA6/6 (nylon) + glass fiber, ABS, Polypropylene, POM
(Polyoxymethylene). In another embodiment, a protuberance comprises a metal such as
aluminum, steel, stainless steel, brass, or metal alloys. In another embodiment, a protuberance
comprises compound materials such as glass fibers, carbon fibers, kevlar, or any combination

thereof. Each possibility represents a separate embodiment of the present invention.
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Table 3: Patient's gait paraneters Visit Velocity (cnmisec) Left step length
(cm Right Step length (cn) Left Single Linb Support (in A) of step cycle)
Ri ght Si ngbeoldois7Support (in A) of step cycle) 1st (i niptirat)o1860088y 58

[0137] In another embodiment, different heights of a protuberance can be used. In another
embodiment, height is calibrated by adding a spacer between a protuberance and the outsole.
In another embodiment, different weights of a protuberance can be used. In another

embodiment, weight is calibrated by adding a spacer between a protuberance and the outsole.

5 [0138] In another embodiment, the height of the anterior protuberance differs from the
height of the posterior protuberance. In another embodiment, the height of the anterior
protuberance or of the posterior protuberance is adjusted with round spacers positioned
between the support member or the outsole and the base portion of a protuberance. In another
embodiment, a spacer is fixed between the outsole and base portion of a protuberance. Each

10  possibility represents a separate embodiment of the present invention.

[0139] In another embodiment, a spacer or a protuberance comprises a diameter of 50-150
mm. In another embodiment, a spacer or a protuberance comprises a diameter of 55-110 mm.
In another embodiment, a spacer or a protuberance comprises a diameter of 60-100 mm. In
another embodiment, a spacer or a protuberance comprises a diameter of §0-90 mm. In
15  another embodiment, a spacer or a protuberance corriprises a diameter of 85mm. In another
embodiment, a spacer or a protuberance or a protuberance comprises a thickness of 1-12mm.
In another embodiment, a spacer or a protuberance comprises a thickness of 1-4 mm. In
another embodiment, a spacer or a protuberance comprises a thickness of 3-10mm. In another
embodiment, a spacer or é protuberance comprises a thickness of 1-3mm. In another
20 embodiment, a spacer or a protuberance comprises hardness of 60-70 Shore A, which is a soft
spacer. In another embodiment, a spacer or a protuberance comprises hardness of 90-100
Shore A, which is a hard spacer. In another émbodiment, a spacer or a protuberance

comprises hardness of 71-890 Shore A, which is medium hardness spacer.
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35.6 39.5 2"d (first followup) 95 63 61.3 36.9 39.3 3rd (second foll ow
up) 107 66 64.5 37.5 39.3 4th (third foll ow up)
WO 2012/001678 PCT/IL2011/000487

[0140] In another embodiment, a spacer or a protuberance weighs 2-500 g. In another
embodiment, a spacer or a protuberance weighs 2-250 g. In another embodiment, a spacer or a
protuberance weighs 2-6 g. In another embodiment, a spacer or a protuberance weighs 2-20 g.
In another embodiment, a spacer or a protuberance weighs 2-20 g is made of Nylon. In
5  another embodiment, a spacer or a protuberance weighs 2-20 g is made of Nylon and fiber. In
another embodiment, a spacer or a protuberance weighs 2-40 g is made of Nylon and glass
fiber. In another embodiment, a spacer or a protuberance weighs 30-100 g. In another
embodiment, a spacer or a protuberance weighs 50-80 g. In another embodiment, a spacer or a
protuberance weighs 60-100 g. In another embodiment, a spacer or a protuberance comprises:
10 Nylon glass fiber polyurethane an alloy (such as but not limited to Zink alloy), or any
combination thereof. Each possibility represents a- separate embodiment of the present

invention.
Adjustments of the device's protuberances to treat diseases/pathologies/pain

[0141] In another embodiment, a device or footwear 10 is secured to a subject afflicted with
15  patella-femoral pain and hyper-laxity, immediately the posterior protuberance and the anterior
protuberance are calibrated or positioned in a balanced position; then the posterior
protuberance and the anterior protuberance were further calibrated or adjusted in a minimal

pain position. Each possibility represents a separate embodiment of the present invention.

[0142] In another embodiment, a device or footwear 10 is secured to a subject afflicted with
20 patella-femoral pain, an early heel rise, and hyper-laxity, immediately the posterior
protuberance and the anterior protuberance are calibrated or positioned in a balanced position;
then the posterior protuberance and the anterior protuberance were further calibrated or

adjusted in a minimal pain position; then the height of posterior protuberance was increased
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120 68 67 38.5 39.5 [0184] Therapy: identical BP's with the B convexity
were fixed under the hind-foot and fore-foot of the patient's right foot.
BPs had "wofi2/doad7dness. Under the left foot two BPs w PRTADD1CewWEX ty
(which is higher than B) were placed under the hind-foot and fore-foot.
BP's WD %PEZI 01678PCT/ 1L2011/ 000487 under the |eft foot had higngF
convexiEYehi tRalgReROSIETPTIPRRTNRIIRRSE WasqHEter AR BIF PEAFIERANCELIN 9resF (B ATFRICE t he
left foot, thus, allegedly, pronoting nore coordinated recruitnment of
muscl esingady ﬁléducsien@acglrmmblé@l EPrRgents » sepandic epmbodiatent fhibe preped inyeghen.
convexity under the left foot also provided additional height conpared to
the right foot, thus pronmoting "off |oading” (a shift of 5weight of the
body f r{0td3]hdn afdtbertauhodireéit, 4 deyvitoort foetwdagho 1§ sghred[t0 285bjeBadffivtddngith
Pati ent was bal anced by visually reducing eversion and inversion through

heel - stiatdila fefibeld kheh O\, andlatioe hidher ROM &RIngPal RiotloR )wfdeke tompaducagpai n
inthe left nmedial knee joint line in heel-strike posterior left BP was

shi fst edy ey Eiﬁttﬁ%}qs\;r#ieg?@h{n&{‘%vafk\?rm&?@-ﬁﬂl,Bﬁﬁ@_deﬁyE@ﬁeélesE, mﬁﬂ&ﬁ&teig%%

line was 10 reduce wal ki ng the device'trom6/10 to 4/1

this paint .left posterior .BP was shifted 1-2mm.further | at || L ent
Fepor ¢ et tat PoRBRRRES AL e A Re PRt o P b RSB Pl B U0
shifted 1-2mm further laterally. After the |ast lateral shift it s noted
Chat - PSR RBEIneR the RasterRE DS IeEince dRdhihe AR<SIOF REMUBRRFCAVREF SHTOT Saliprated
therefore, the left posterior BP was fixed back in the previous position
(VWher e Qadiusiess irp odnimal pain position; then the height of the anterior protuberance was

increased in order adjust subject's heel rise during stance. Each possibility represents a

10  separate embodiment of the present invention.

[0144] In another embodiment, a device or footwear 10 is secured to a subject afflicted with
medial compartment knee OA, a sudden strong pain in the left knee, an A-vascular necrosis in
the proximal medial tibia plateau of the left knee, a single limb support of 33% in the left leg,
and a single limb support of 37.5% in the right leg, immediately the posterior protuberance
15 and the anterior protuberance were calibrated or positioned in a balanced position; then the
posterior protuberance and the anterior protuberance were further calibrated or adjusted in a
minimal pain position; then the height of the anterior protuberance and the height of the
posterior protuberance was increased under the left leg. Each possibility represents a separate

embodiment of the present invention.

20 [0145] In another embodiment, a device or footwear 10 is secured to a subject afflicted with
knee pain during heel-strike and calibration comprised positioning the posterior protuberance
laterally to the centerline. In another embodiment, a device or footwear 10 is secured to a

subject afflicted with knee pain during mid-stance/toe-off and calibration comprised
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15[ 0187] Heel-rise timng: Patient was asked to walk 20 min order to
confirmthat he is still balanced and the heel-rise timng is proper. An
early heewvonopaoidérst he | eft | eg was observed. A soft spaCenLpfii/Bmsmas

i ntroduced between the posteri or Ieft BP and the device. Once the patient
wal ked V\nththe devi ce, lﬁ) ris ﬁ] was corregedfor theleft leg. In
this castiopHg téﬁaeeflomagot cxAKE Taiprallis 0 fH Gspifghing o appbil erePrﬁﬁ%%a

heel strike. [0188] Prescription: Patlent was briefed with safety

i nst r uckbuals eatwditagnt o€ kedressnivagentidie devi ce at home for 45 ninutes a day
on week 1 (and wal k in accunul ative about 5 mnutes a day as part of his
daily activities at hone). Patient was instructed to increase daily wearing
tinme of[0i#g dewnatbermmbodmentt @deavepyfostrdar flOns sdveredrid taisabjedt afBekes with
reaching 60 mnutes wearing time with the device every day (8-10 m nutes of
accunul i Hetheglek af@riats sdpadtdiingng heeVirk@ bad QANBrABHCTorh bl 1P IRIRARE that | ent

was nonitored in the treatment center 3 weeks after his first visit, 6

weeks ots{%’r'lolf"p?otfubérﬁﬁce 'gfédiallyaﬂﬂ th RREARe AT Snollep Jrﬁtfo?l‘imé’dts' tdex[l&l%‘?]

Tr eat Pat'i ent | m*re tely reported reduction i1 n pain Ile Ki ng

wWth t evi at| al re ted.a.decrease i ain aI

wal ki ngl}e axd biFis REMSE 04 QAN RO B DRl FRR P %Ee%t%’éﬁdﬁ’““%%he et
knee was de rea /10. Gait (see table 3) velocit S increased, an
i ncr ea§éﬁl}c 8f P‘ecLﬁ%l rgffon Fmpriged %H‘Oﬁr@h&elaé‘&rkﬁé@%%ggﬁ’(}fédma é %lt?ngl e
i b sugport was increased in the left leg and in the right |eg. Patient
had a |tbowenterling.diaghpessitititierenresdnss & bapgrate ¢mbidimapipdfithe piesenténviengon- and t he
left leg (a nore symmetric gait). The patient reported an increasing
alleviation of pain whilst walking with street shoes or 10 baref oot ed.

d i ni cd0147]s Umbnaghért enatssidssmeatic abovefbofwdar 18x¢ sxwweiedrio afsubjeet df8ictedkwile
during the stance phase Once pain was reduced, full extension reached and

t herosy g iy the mé&didlGspedtiofpatip RIdFihg Ihﬁatsbﬂl&daﬁdﬁ&alwrétfoﬁr ®miprizad bbsiadbhiagns on
the right and left systenms was evened out. The patient hacr "C' BP' s under

the hings g@ﬁérlgcg:hqoﬁlt?@raﬁ&r d:r‘ﬁé(rR)Q{y @én@fﬁ)%\k&‘a§ the-ﬁgﬁtuag dhlahohel emdimenager

was renoved f under the posterior l'eft BP 15[ 0190] Patlent gradually

| ncr eas eglcte%er'\ oa%wI %fltbslg sggu n%t) e adsefl Legz?%fﬂtlcq w1t %%l%hll f gla és%eclflsog%gteﬁ%

to 2 hours oors

with th deV|c After the fir ,rmnths atlent arrlvedtoth center
2-3 ti rf¥ing Wﬁ?tawﬂe%@f? Gl u3lipraliph compriseds RAFIIPRIAG thes pAEEPT PIRYY bR
i ntroduced between the posterior |eft BP and the shoe was renoved after t he
di f f er amsteripy stowgrds thenpossarippoind abshe sdlgansys beppwt Postiono Bealvmdassibility ef ¢
Anterior Cruciate Liganent tear (no pain) with a device of the invention
[ 0181] répR2Feryeascparakderpbddiment ¢frthsprebad inventibre clinic with a mj or
conplaint of left Anterior Cruciate Liganent (ACL) tear.

[0148] In another embodiment, a device or footwear 10 is secured to a subject afflicted with

pain in the lateral aspect of patella during heel-strike and calibration comprised positioning

the posterior protuberance anteriorly (forward). In another embodiment, a device or footwear

10 is secured to a subject afflicted with pain in the lateral aspect of patella during Mid-

20  stance/Toe-off and calibration comprised positioning the anterior protuberance posteriorlyto

the centerline. Each possibility represents a separate embodiment of the present invention.

[0149] In another embodiment, a device or footwear 10 is secured to a subject afflicted with
pain in the supra patellar region during heel-strike and calibration comprised positioning the

posterior protuberance anteriorly (forward). In another embodiment, a device or footwear 10
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WD 2012/ 001678PCT/ 1L2011/ 000487 Anammesi s: 2 nonths prior comng to the
clinic the patient twisted his |eft knee in a soccer gane. Followng this
event thewbner/moi7sswol | en and pai nful . Patient was treaCedL21/600487
physi ot herapy clinic since the injury and suffered no pain but had
experienced | nee

twice a we vents.of 'giving- " in the. |left .~ He was
a1 oo uriarared Sl Ritied ViR b i Stk reefon i Yha-RG Ty
[ 0192] Physical exam nation: On observation the knees were in a varus
al i gnmedt .andnedibrgiond camerisade positiaring odiet pterion prafebarafce  RoIIorht Murthg and
val gus stress tests were negative. Imaging and | ab: MRl revealed that a
| eft AGkntedine. Eschppassibility ra@a¢sents alsepastalenbodpeent bbhegrespnisinpewtidnyel ocity of
110 cm sec, single linb support of 38.2%in the left leg and 40.5 %in the
5right leg Step length: Left.: 63 cmRight: 62 cm Table 4: Patient's gait
par amet[et30]Vilai anodedroembodifent, sedgvitefor Bbeypear eriguheviaed phinght it ardlagngt h
(cm Left Single Linb Support (in A of step cycle) Right Single Linb
5 femoral condyle region. In another embodiment, a device or footwear 10 alleviates pain
during heel-strike. In another embodiment, a device or footwear 10 alleviates pain during
mid-stance/Toe-off. In another embodiment, a device or footwear 10 alleviates pain in the
medial femoral condyle region. In another embodiment, a device or footwear 10 alleviates
pain in the medial proximal aspect of tibia region. In another embodiment, a device or
10  footwear 10 alleviates pain in the lateral proximal aspect of tibia region. In another
embodiment, a device or footwear 10 alleviates pain in the region of insertion of medial head
of gastrocnemious. In another embodiment, a device or footwear 10 alleviates pain in the
region of insertion of the Achilles tendon. In another embodiment, a device or footwear 10
alleviates pain in the region of insertion of medial hamstring. In another embodiment, a
15 device or footwear 10 alleviates pain in the region of insertion of lateral hamstring. In another
embodiment, a device or footwear 10 alleviates pain in the region of insertion of lateral head

of gastrocnemious. Each possibility represents a separate embodiment of the present

invention.

[0151] In another embodiment, a lower limb musculoskeletal pain or disorder such as
20 described herein creates a gait disorder that is treatable according to the methods described

herein.

[0152] Additional objects, advantages, and novel features of the present invention will
become apparent to one ordinarily skilled in the art upon examination of the following

examples, which are not intended to be limiting. Additionally, each of the various
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Support (in %of step cycle) 1st (initial) 110 63 62 38.2 40.5 2" (first
foll owup) 123 66 65.2 39.0 40.3 3rd (second foll ow up)
WO 2012/001678 PCT/IL2011/000487

embodiments and aspects of the present invention as delineated hereinabove and as claimed in

the claims section below finds experimental support in the following examples.
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135 70 69.5 39.5 40.1 4th (third follow 140 72 71.6 39.9 40 WO
2012/ 001678PCT/ 1 L2011/ 000487 Visit Velocity

WO 2012/001678 . PCT/IL2011/000487
EXAMPLES
MATERIALS AND METHODS
Pain scale

[0153] In all case studies pain is presented as graded by the patient on a 10 cm Visual
5  analogue scale. A pain of 4/10 means 4 cm out of 10 cm (where “0” is no pain and “10” is the

worst pain).
Positioning method

[0154] After each change (calibration, positioning, and finally securing/fastening) in
configuration of the protuberances attached to the footwear, the patient was asked to walk a
10 distance of 10 meters away from the therapist and then back in order to verify that the patient
remains balanced and that the change in configuration resulted in a desired positive effect (i.e.

reduction in pain, improvement of timing of the heel-rise etc’).
Prescribing the device

[0155] The device comprises 2 units of footwear: one for the left foot and one to the right

15 foot. The footwear used is a light walking boot.

[0156] Prescription included a set of instructions to the patients. These instructions included:
the length of wear the device per day (usually 30-60 minutes daily). Daily use included
wearing the device during routine activities that may include watching TV, computer
activities; eating activities, etc. Actual walking constituted 10-25% of 30-60 minutes. Thus, if
20  patient worn the device for 60 minutes per day, total of 5-10 minutes were dedicated,

accumulatively, to walking.
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(cmsec) Left step length (cm Right Step length (cn) Left Single Linb
Support (in %of step cycle) Right Single Linb Support (in % of step cycle)
up) WO 2012/001678 PCT/IL2011/000487

EXAMPLE 1: Treating a Bi-lateral knee osteoarthritis (medial compartment, genu

varus) with a device of the invention

[0157] A 68 years old patient presented to the clinic with a major complaint of bi-lateral

knee OA.

5 [0158] Anamnesis: Patient complained on bi-lateral knee pain, primarily in the left knee that
lasted for 5 years prior to the visit. Patient experienced gradual pain increase and decrease in
function (walking, ascending and descending stairs). Pain degree while walking was 6/10 (on
a visual analogue scale of 10cm, higher value means more severe). Patient suffered from

moderate stiffness in the morning hours and a severe difficulties in getting out of cars.

10 [0159] Physical examination: Thigh muscles were atrophied. Knees were in varus alignment
with limited knee extension on both sides (Lt.: -10°, Rt.: -5°). Palpation was characterized by
tenderness on the medial joint line on the left and knee and in the pes anserinus region in the
left knee. The right knee was also characterized by tenderness likewise the medial joint line
and pes anserinus region were also characterized by tenderness. During walking patient

15 = experienced pain in the medial joint line in both knees in the heel-strike phase (VAS 5/10 in
the left knee and 3/10 in the right knee). Patient also experienced pain in the pes anserinus

region in the mid-stance to toe-off phase.

[0160] Imaging and lab: Knee X-ray in standing position: Antero-Posterior view reveals a
joint space narrowing on the medial compartment and osteophytes, Kellgren & Lawrence
20 classification 3 in both knees. Gait lab results (see table 1) showed velocity of 93 cnv/sec,
single limb support of 37.0% in the left leg and 38.1% in the right knee Step length: Left.: 61

cm Right .60 cm.
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Treatment

[0161] Bulbous protuberances (BPs with the lowest convexity (A) and soft hardness or

resilience were placed under the hind foot and fore-foot.

[0162] Balancing: Patient was balanced by visually by reducing eversion and inversion

through heel-strike, mid-stance and toe-off.

[0163] Pain: In order to reduce pain in the right medial knee joint line in heel-strike posterior

right BP was shifted 1-2mm laterally and fixed. Patient was then asked to walk 20 m with the
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15[ 0199] A 72 years old fenmale patient presented to the clinic with pain,
difficulty in walking, difficulty ascending stairs and difficulty in

pr ol ongedwetarediongys [ 0200] The patient reported havi ng parnLimi/bdeesiar ea of
the right greater trochanter and the inguinal area. The pain was felt

during | Kin efting up froma_se ' on and. ascen

tai e i rrditeciathathe cpams on vio Haap bl niel slsEiREs e shifde
gradual | y 20wor seni ng. She al so described stiffness around the right hip
area afl ém iy firthien dpterplly . rPatiget sepprechBal aain) digpppeared ;n Fhermglesnedlwmt line
2012/001678PCT/1L2011/000487 [ 0201] Physi cal Exam nation: On observation
t he patwlildt walklngeerith teeevicea m | d val gus ali gnment and she stands with an
anterior pelvic tilt (flexion deformty of the right hip). Internal
rotation of the right hip in neutral position was full but painful at the

end of [pasy]e In Bidghto fetfce thé painah tHexdiglit ipedarisBriR®, drghetdr tkhf BRXiaoshifldd 15
degrees and painful (30 degrees in 5 the left hip). FADIR test was positive

on the 1bght, ABGaMEIRL tE pOiht (e phifink re@rehthehﬁara BXhfeipath ghawegb:igest ed

range of nDtlon In conparison to the left (10 degrees and 25 degrees

respect t revealed i ncreased pel vic posterior
rotatldﬁl%h ﬁ%gﬁégﬁﬁg&ﬁr|ﬁﬁwﬁ§$€ §$§%ﬁe The patient reported she feels

t he inguinal pain during both heel strike and |late stance. She rated the

pain as.4/10 on VYAS, 1 0202] it lab; X-ray he, s
osi ¢ T Al st g frders o oirﬂ?%s%%cawﬂeﬁw SR B el an UBhe”
scl erosis and subchondral bone cysts. The |eft hip showed joint space
nar r owi Regterigr BP| wasseifterb drlaun l@sliaﬂlw Bwleahfl&nﬁﬁmﬁed’eeredgamn Qeralkingpaip 91
cmsec, right step length: 55 cm, left step length 52.3 cm, right single
linb Sprtpant/l(Bm 399 avitkn| eéaringi thgldevilcb.mbftsm@lpdeﬁt PoSKerion BPnﬁasoshifth)eQngn angl e
of the foot was -3.1 degrees on the right 15(indicating 3.1 degrees of in-
t oeiong)lardiythe gapheapoaed filtthet afductomell i to2y16 itl@rief medfal Rikée joimédinag)
(see table 5 for gait |ab data)
- while walking with the device. A further lateral shift of the left posterior BP increased the
eversion in heel-strike in the left leg so patient was out of balance. Therefore, the left

posterior BP was shifted back to the last position (where pain was 2/10 while walking).

[0166] In order to reduce the pain in the left pes anserinus, the anterior left BP was shifted 1-
15 2 mm medially. At this point the patient reported a reduction of pain in the left pes anserinus
region while walking with the device. After the left anterior BP was shifted additional 1-2

mm medially, pain disappeared in the left pest anserinus region upon walking with the device.

[0167] Heel-rise timing: Patient was asked to walk 20 m in order to confirm that he was still
balanced and the heel-rise timing is proper. It was noted that the patient had early heel-rise in
20  both right and left leg. At this phase a 2mm hard spacer was placed between the left posterior
BP and the left shoe in order to bring the left foot to a slight plantar-flexion. This time heel
rise timing was proper in the left leg. At this phase a 2mm hard spacer was placed between
the right posterior BP and the right device in order to bring the right foot to a ‘slight plantar-

flexion. This time heel rise timing was proper in the right leg as well as in the left leg.
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WO 2012/ 001678PCT/ 1 L2011/ 000487 Table no. 5: Patient Gait Paranmeters Visit
Vel ocity (cnisec) Left step length (cm R ght Step length (cm Left Single
Li b Suppwoto(zmi#sof step cycle) R ght Single Linb SupportiLioinofserf step
cycle) Left In/Qut Toeing (+ out - in) Left In/Qut Toeing

[0168] Prescription: On week 1 Patient was briefed with safety instructions and was asked to
wear the device at home for 45 minutes daily (and walk in accumulative about 5 minutes a
day as part of his daily activities at home). Patient was instructed to increase daily wearing
time of the device by 5 minutes every week for the initial 6 weeks, reaching 75 minutes
5  wearing time with the device every day (12-15 minutes of accumulative walking). Patient was
monitored in the treatment center 6 weeks after his first visit, 3 months after his first visit, and

6 months after his first visit.

[0169] Treatment: Patient immediately reported reduction in pain while walking with the
device; patient gradually reported a decrease in pain also when walking without the device
10  device. In the follow-up visits gait velocity was increased to 110 cm/sec an increase in step
length of 65.5 cm in the left leg and 65.0 cm in the right leg, was observed. Single limb
support bi-laterally was increased to 38.0 % in the left leg and 38.6% in the right leg, patient
had a lower difference between the single limb support of the right and the left leg (a more
symmetric gait). After 10 weeks of treatment the patient reported that pain was substantially
15  reduced during walking without the device and he found it much easier to stand for long
periods. Patient gradually increased the daily ﬁse of the device, until reaching a daily usage of
up to 3 hours a day. After 3 months patient was also allowed to walk outdoors with the

device. After the initial 6 months patient continued follow-up visits twice-three times a year.

20

EXAMPLE 2: Treating a Patello-femoral pain syndrome (Hyper-laxity and genu

valgus) with a device of the invention
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[0170] A 30 years old female patient presented to the clinic with a diagnosis of patello-

femoral pain syndrome.

[0171] Anamnesis: Patient complained of suffering from bi-lateral knee pain for the last 5
years. Left knee was more painful than the right knee. During the last 6 months there was an
exacerbation in pain level to a level of approx. 5/10 on a visual analogue scale (exacerbation
appeared following an intensive day of cleaning the house). She reported that she experiences
anterior knee pain during sitting with flexed knees for over 20 minutes (moviegoers’ knee).
The patient who was an amateur dancer and ceased dancing since pain intensified. Patient

reported of being extra flexible since childhood.

[0172] Physical examination: Patient had valgus alignment and recurvatum in both knees.
On palpation tenderness was noted on the medial side of the patella. Patellar compression test
was positive. When examining the patient’s gait, patient reported pain is in the medial side of
the patella while walking, pain appeared‘ in heel-strike and is higher in the left knee compared

to the right knee, 5/10 and 3/10, respectively.

[0173] Imaging/Gait: X-ray of the knees showed a slight lateralization of the patellae in the
left and right knees. Gait lab results showed a velocity of 110 cm/sec, single limb support of

41.8% in the right leg and 42.4 % in the left knee. Step length: Left: 57 cm Right .58 cm.

[0174] Treatment: identical BPs with B convexity and “hard” hardness or resilience were
placed under the hind foot and fore-foot in the left and in the right leg. A 100 g spacer (disc
shape) of 3mm was introduced between the outsole and the posterior BP under the left leg and
the right leg and (in order to maintain the anterior BPs at the same height and not create a
plantar flexion) a hard spacer and a soft spacer were introduced between the anterior BP and

shoe both under the left leg and the right leg.
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[0175] Balancing: Patient was balanced by visually, reducing eversion and inversion through

heel-strike, mid-stance and toe-off.

[0176] Pain: In order to reduce pain in the right patella in heel-strike posterior BP was
shifted 3 mm anteriorly and 2 mm medially under the right leg. Patient then reported feeling
S no pain in the right knee while walking with the device. In order to reduce pain in the left
patella in heel-strike posterior BP was shifted 3 mm anteriorly and 2 mm medially under the
left leg. Patient then reported feeling a 70% decrease in pain at the medial side of the patella
in the left knee while walking with the device. At this point posterior BP of the left foot was
shifted further 1mm anteriorly. Patient reported that walking with the current configuration of

10  the device left her only with very mild pain (1-2/10) in the medial side of the left patella.

[0177] Heel-rise timing: Patient was asked to walk 20 m in order to confirm that she is still
balanced and the heel-rise timing is proper. It was noted that the patient had delayed heel-rise
in both right and left foot. At this phase a 2mm hard spacer was placed between the left
anterior BP and the left shoe in order to bring the left foot to a slight dorsi-flexion. Patient
15  was observed walking with the device — heel rise timing was proper in the left foot. At this
phase a 2mm hérd spacer was placed between the right anterior BP and the right shoe in order
to bring the right foot to a slight dorsi-flexion. Patient was observed walking with the device —

heel rise timing was now proper in the right leg.

[0178] Prescription: Patient was briefed with safety instructions and was asked on week 1 to
20  wear the device at home for 45 minutes daily (and walk in accumulative about 5 minutes a
day as part of his daily activities at home). Patient was instructed to increase daily walking
time with the device by 5 minutes every week for the initial 4 weeks, reaching 60 minutes

wearing time of the device every day (accumulatively walking or standing 7-10 minutes a
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[ 0203] Treatnent course: BP's with B (nmedium convexity and "soft"

resil i enowbharsness were connected and fixed under the ricmdrfoaotooagd fore
-foot of the left and right footwear. A 100 g spacer (disc shaped) of 3 mm

hei ght s attached and fixed between the outsol nd.t he. posteri.or
pr ot ub&Fn ETSHAGS MHORHTERe FopUBF Uieniet 4 ReRt 416 TERGTShIsly | biecks afier
protuberance at the 5sane height so as not to create a plantar flexed
posi t i &er Brshaist, aplbrmendsditer kesfirstepcer were introduced and fixed between
t he anterior protuberance and footwear both under |egs. [0204] Bal anci ng:
The patient's device was calibrated and fine tuned during repeated clinical
gai t ag8EXdndntasmenttdoutshePatient memédiatotyweporied dudtiog it pais vphiteceakingarigh i s
taken to
the device; patient gradually reported a decrease in pain also when walking without the device
5 toalevel of 2/10 after 3 months. She was now able to sit for long periods of time without pain
and walked painlessly without the device. In the follow-up visits an increase in step length bi-
laterally, a decrease in step length difference, a decrease in single limb support bi-laterally
(towards 40%) and a decrease in single limb support difference (see table 2 for gait
parameters) were observed. Patient gradually increased the daily use of the device, until

10  reaching a daily usage of 2 hours after 5 months (accumulative walking of 20 minutes a day).

After 5 months patient arrived to 2-3 follow-ups every year.

Table 2: Patient’s gait parameters

Visit Velocity | Left step | Right Step Left Single Right Single
length length (cm) | Limb Limb
(cm/sec)
(cm) Support (in | Support (in
% of step % of step
cycle) cycle)
1** (initial) 110 58 57 42.4 41.8
2" (first follow-up) | 117 61 60.2 42.0 41.5
3" (second follow- | 120 63 62.3 41.6 41.1
up)
4™ (third follow- 125 64 63.5 41.1 40.7
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WO 2012/ 001678PCT/ 1L2011/ 000487 wearing the device for 4 hours a day and
functioning indoors freely (Gait |lab data provided in table no. 5). The
post eri orwBRor/m@me780t h devi ces were changed to C convexiPCy/I(mot/e0e&mvex) in
order to provi de a greater chall enge for her neuromnuscul ar system Since C
convexi t nce h| g er t an the B vexit ot.uber ances

(ot o ob ARG AR Mol i Selkme. Batcal gerips oF Bt G ineameibbigim e
device on the Ieft f oot and the device on the right foot) a hard spacer was
i nt r odubelfideraiethethhel-suksphiase.and t he base of the anterior protuberance on
both the right and the |eft boots. This was done w thout changing the

| ocation of the anterior protuberances. Followng this calibration, the

pat i ent[08ailhagiag anddslselseed Xi-mag | widienstatidih@ndedreBbstbnat view shasedxpildi ned
above). The patient reported she had no pain or disconfort with the 10new

cal i br ahhfdes iShie Wadial CsthpadGiedd bl-RudtRIlNAIMRE Beadiyeed! df thé pastemdithorh BE.
[0210] After the initial 5 nonths the patient was seen twi ce a year for

fol I SOW (1P défpﬂémarﬂweeés @agoﬂemetdoeanqab WK [ 10e BRishdkd £5e188) 8@85‘
i nprove amatically EXAI\/PLE : Left Total Knee Rep acerrent an

Knee QOA resen nt er 3
nont hs Cg’/fee% %el@@ 1%56}J flflqﬁofgqoleﬁﬁe%%??p °a1(I:1erren BP%@% le%th

Hi story: The patrent suffered from OA of the Ieft knee for 5 years prior to
undergdrerfr'g O RAG SBCFKR. He suffered ri ght knee nedial and anterior pain
for the last 2 years. The patient reported that he had physiotherapy for 3
nont hs post surgery but he feels weak in the injured | eg. He also reported
of an increase in nedial pinbleid Patient’s gait payametersnce 20t he surgery which
he rated as 6/10 at its worst. [0213] Physical Exam nation: On observation
the pdtient bears nore wei ght| on the rlight | eg, quadriceps and triceps
sur ae |Wisithe | eft ar e| ¥eloojthi |ddeftstapar|Riigho Stdpe 1| iLgfit Singdles e s RaghttSingle r ange
of notj/ion in the supi pe positlion revealed full extension of|the right jand
| eft Knees. WO 2012/ p01678PCleddtB011/ qeﬁ)gkﬂhiﬁl)m I@mbon the| Light was [110
degregs and 120 on the(dmkéc)With | eft [nedial kneg¢ pain produced at the| end
of range. Pal pation did not gr ce any pain in tRg LGkne ﬁﬂdﬂ oduced
medi al| joint |ine tengerness (Qﬁ{ he ri|ght knee. Du Phg;tcluf(n S ai i
assesqnent the left khee was observed to have inaqg aj e flex ring
swi ng |phase which resulted in circunduction of 5|t /eq’lil }eB as c)‘é)rgrgsetgéati on.
During stance phase the |eft |knee did [not fully ext d and ept at
about |10 degrees flexion. Thg patient |[reported nme&¥4f) knee J&Y%er n the| | eft
knee vias felt mainly during Heel strike and |oading phases. |He rated that
pain gs 4/10 on VAS.

1 (initial) 85 60 58 35.6 39.5
2" (first follow-up) | 95 63 61.3 36.9 39.3
3" (second follow- | 107 66 64.5 37.5 39.3
up)
4™ (third follow- 120 68 67 38.5 39.5
up)

[0184] Therapy: identical BP’s with the B convexity were fixed under the hind-foot and
fore-foot of the patient’s right foot. BPs had “soft” hardness. Under the left foot two BPs with

10 C convexity (which is higher than B) were placed under the hind-foot and fore-foot. BP's
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[0214] Imaging and Gait lab: X-rays in the supine position (regrettably
X-rays in standing were unavailable at the initial consultation) showed the
TKR pr ostweznr/omaeswel | positioned 10 and did not show &oy/152031800a$7
infection or |oosening. The |left knee X-rays reveal ed m | d-noderate nedi al

j oint space_narrow ng., Kell gern-Lawence ratjn S ,J npossi,bl.e si . X-rays
et o i prag et ot Ener A e S ol P i o B e BB | o
single linb supgort: 32.3% right single linmb support 37.2% left step
| engt h underitherdett dpt. Hughallegedly. pompatimgvperesponlipgied resautnes|of npuselss and
detailed gait |ab data). Table 6: Patient Gait Paraneters Visit Velocity
(cnl seapducirig thetrayscleeguprding ofjthRledthitnest Ehe highet tonfvexiy Leder t8i ledfl ot alyd
Support (in A of step

provided additional height compared to the right foot, thus promoting “off loading” (a shift of

5  weight of the body from the affected, left leg to the right leg).

[0185] Balancing: Patient was balanced by visually reducing eversion and inversion through

heel-strike, mid-stance and toe-off.

[0186] Pain: In order to reduce pain in the left medial knee joint line in heel-strike posterior
left BP was shifted 1-2mm laterally. Patient reported pain in the left medial joint line was
10  reduced while walking with the device from 6/10 to 4/10. At this point left posterior BP was
shifted 1-2mm further laterally. Patient reported that the pain was further reduced to 2/10.
Left posterior BP was shifted 1-2mm further laterally. After the last lateral shift it was noted
that upon heel strike the patient went into increased eversion and therefore, the left posterior

BP was fixed back in the previous position (Where pain was 2/10).

15 [0187] Heel-rise timing: Patient was asked to walk 20 m in order to confirm that he is still
balanced and the heel-rise timing is proper. An early heel-rise in the left leg was observed. A
soft spacer of 2mm was introduced between the posterior left BP and the device. Once the
patient walked with the device, heel rise timing was corrected for the left leg. In this case, the

spacer was a soft spacer in order to reduce the impact in heel strike.

20 [0188] Prescription: Patient was briefed with safety instructions and was asked to wear the
device at home for 45 minutes a day on week 1 (and walk in accumulative about 5 minutes a
day as part of his daily activities at home). Patient was instructed to increase daily wearing
time of the device by 5 minutes every week for the initial 3 weeks, reaching 60 minutes

wearing time with the device every day (8-10 minutes of accumulative walking or standing).
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Patient was monitored in the treatment center 3 weeks after his first visit, 6 weeks after his

first visit, and 3 months after his first visit.

[0189] Treatment: Patient immediately reported reduction in pain while walking with the
device; patient gradually reported a decrease in pain also when walking without the device.
5 After 3 months of treatment pain in the left knee was decreased to 2/10. Gait (see table 3)
velocity was increased, an increase in step length Qf the left and right leg was observed and
single limb support was increased in the left leg and in the right leg. Patient had a lower
difference between the single limb support of the right and the left leg (a more symmetric
gait). The patient reported an increasing alleviation of pain whilst walking with street shoes or
10 barefoéted. Clinical visual gait assessment showed full extension of the left knee during the
stance phase Once. pain was reduced, full extension reached and the symmetry in single limb
support improved the different calibrations on the right and left systems was evened out. The
patient had “C” BP’s under the hind-foot and the fore-foot of both legs. The additional soft

spacer was removed from under the posterior left BP

15 [0190] Patient gradually increased the daily use of the device, until reaching a daily usage of
up to 2 hours a day. After 3 months patient was also allowed to walk outdoors with the
device. After the first 6 months, patient arrived to the center 2-3 times a year for follow-up
visits. The additional spacer that was introduced between the posterior left BP and the shoe

was removed after the difference in single limb support was reduced below 2%.

20 EXAMPLE 3: Left Anterior Cruciate Ligament tear (no pain) with a device of the

invention

[0191] A 27 years old patient pfesented to the clinic with a major complaint of left Anterior

Cruciate Ligament (ACL) tear.
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Anamnesis: 2 months prior coming to the clinic the patient twisted his left knee in a soccer
game. Following this event the knee got swollen and painful. Patient was treated in a
physiotherapy clinic since the injury and suffered no pain but had experienced, twice a week,
events of “giving-way” in the left knee. He was also unable to enjoy in activities such as

soccer, running or jumping,.

[0192] Physical examination: On observation the knees were in a varus alignment. Anterior
drawer test was positive in the left knee. McMurry and valgus stress tests were negative.
Imaging and lab: MRI revealed that a left ACL tear is present. Gait lab results (see table 4)
showed velocity of 110 cm/sec, single limb support of 38.2% in the left leg and 40.5 % in the

5 right leg Step length: Left.: 63 cm Right: 62 cm.

Table 4: Patient’s gait parameters

Visit Velocity | Left step | Right Step Left Single Right Single
length length (cm) | Limb Limb
(cm/sec)
(cm) Support (in | Suppeort (in
% of step % of step
cycle) cycle)
1* (initial) 110 63 62 38.2 40.5
2" (first follow-up) | 123 66 65.2 39.0 40.3
3"9(second follow- | 135 70 69.5 39.5 40.1
up)
4™ (third follow- 140 72 71.6 39.9 40




Support (in % of step cycle) Right Single Linb Support (in % of step cycle)

Devi ce 1st (initial)
WO 2012/001678 PCT/IL2011/000487
Visit Velocity | Left step | Right Step Left Single | Right Single
length length (cm) | Limb Limb
(cm/sec)
(cm) Support (in | Support (in
% of step % of step
cycle) cycle)
up)

[0193] Therapy: identical BPs with B convexity and "hard" hardness were fixed under the
hind-foot and fore-foot of the patient’s right foot and the patient's left foot. A 100 g weighted
spacer (disc) of 2mm was introduced between the footwear and the posterior BP under the left
foot and the right foot and (in order to maintain the anterior BPs at the same height and to
5 avoid a plantar flexton) a hard and a soft spacers was introduced between the anterior BP and
outsole both under the left foot and the right foot. The weighted spacer was introduced in
order to induce increased activity in the muscles of the left leg and right leg. BPs convexity

was planned to be increased as the treatment progressed.

[0194] Balancing: Patient was balanced by visually reducing eversion and inversion through

10  heel-strike, mid-stance and toe-off.
[0195] Pain: Patient had no pain and was calibrated according to the balancing criteria.

[0196] Heel-rise timing: Patient was asked to walk 20 m in order to confirm that he is still

balanced and the heel-rise timing is proper. Heel-rise was proper.

[0197] Prescription: Patient was now briefed with safety instructions and was asked on week

15 1 to wear the device at home for 1 hour a day (and walk in accumulative about 10-15 minutes
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a day as part of his daily activities at home). Patient was instructed to increase daily wearing
time of the device by 10-15 minutes every week for the initial 3 weeks, reaching 90 minutes
wearing time with the device every day (about minutes of accumulative walking a day).
Patient was monitored in the treatment center 3 weeks after his first visit, 6 weeks after his

5 first visit, and 3 months after his first visit.

[0198] Treatment course: Patient reported a significant reduction in “giving-ways” already
after 3 weeks of treatment, in gait lab velocity was higher; step length and single limb support
were increased in the left and in the right knee. In the first follow-up meefing the BPs
convexity was increased to “C” under the hind-foot and the fore-foot both in the left and in
10  the right leg. After 6 weeks of treatment, the patient was also given designated exercise to
incorporate with the device. After 3 months of treatment, patient returned to play soccer as an
amateur. The convexity of all 4 BPs was gradually increased. The daily usage of the device

was increased until reaching up to 3 hours daily wearing time both indoors and outdoors.
EXAMPLE 4: Hip Osteoarthritis

15 [0199] A 72 years old female patient presented to the clinic with pain, difficulty in walking,

difficulty ascending stairs and difficulty in prolonged standing.

[0200] The patient reported having pain in the area of the right greater trochanter and the
inguinal area. The pain was felt during walking, getting up from a seated position and while
ascending stairs. The patient had the pain for the past year and reported it was gradually
20  worsening. She also described stiffness around the right hip area after getting up in the

morning lasting for 15 minutes.
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[0201] Physical Examination: On observation the patients’ knees are in a mild valgus
alignment and she stands with an anterior pelvic tilt (flexion deformity of the right hip).
Internal rotation of the right hip in neutral position was full but painful at the end of range.
Right hip internal rotation in 90 degrees of flexion was 15 degrees and painful (30 degrees in
5 the left hip). FADIR test was positive on the right and negative on the left. Right hip
extension showed limited range of motion in comparison to the left (10 degrees and 25
degrees respectively). Clinical gait assessment revealed increased pelvic posterior rotation on
the right during late stance. The patient reported she feels the inguinal pain during both heel

strike and late stance. She rated the pain as 4/10 on VAS.

10 [0202] Imaging and Gait lab: X-rays in the supine position revealed right hip joint space
narrowing with subchondral bone sclerosis and subchondral bone cysts. The left hip showed
joint space narrowing to a lesser degreé. Gait lab data provided: gait velocity of 91 cm/sec,
right step length: 55 cm., left step length 52.3 cm., right single limb support 37.3% and left
single limb support 39.1%. In/ out toeing angle of the foot was -3.1 degrees on the right

15  (indicating 3.1 degrees of in- toeing) and +5 degrees on the left (indicating 5 degrees of out-

toeing) (see table 5 for gait lab data) .
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Table no. S: Patient Gait Parameters
Visit Velocity | Left step | Right Left Right Left Left
length | Step Single Single In/Out In/Out
(cm/sec)
(cm) length Limb Limb Toeing Toeing
(cm) Support | Support
(+ out (+ out
(in % of | (in % of
step step - in) - in)
cycle) cycle)
1* 91.0 55.0 523 39.1 37.1 -3.1 +5
(initial)
2" (first | 95 56.1 54.5 39.0 38.0 2.7 +6.1
follow-
up)
3" 100 56.5 54.9 39.3 38.5 -1.3 +6.5
(second
follow-
up)
4™ (third | 108 56.4 55.3 394 38.6 -1.2 +6.4
follow-
up)
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[0203] Treatmeht course: BP's with B (medium) convexity and “soft” resilience/hardness
were connected and fixed under the hind-foot and fore -foot of the left and right footwear. A
100 g spacer (disc shaped) of 3 mm height was attached and fixed between the outsole and the
posterior protuberance under both legs. In order to maintain the anterior protuberance at the
5  same height so as not to create a plantar flexed position a hard spacer and a soft spacer were

introduced and fixed between the anterior protuberance and footwear both under legs.

[0204] Balancing: The patient's device was calibrated and fine tuned during repeated
clinical gait assessments with the device (footwear). During this process care is taken to

reduce the eversion and inversion during heel strike, loading response, mid-stance and toe-off.

10 [0205] Pain: In order to reduce the pain in the right inguinal area during heel strike the
posterior Rt. BP was calibrated 3 mm posterior and 2 mm medially. The patient reported that
pain was reduced to a 2/10 (from a level of 4/10). To reduce the pain further the posterior
right BP was calibrated and fixed in a new position (1 mm posteriorly and 1 mm medially).
The patient reported that pain during heel strike was reduced to a mild discomfort. However,

15 the foot seemed to be inverting during heel strike phase so the posterior Rt. BP was calibrated
and fixed 1 mm lateral to its previous position. As a result the pain was decreased to a level of
1/10 while walking with the system. The left system was balanced and further calibrated to

minimize eversion and inversion through all phases of the stance.

[0206] Heel-Rise Timing: The patient was asked to walk 20 meters in order to see if the
20  heel-rise was timed in the gait cycle. It was noted that the patient had a late heel-rise in both
the right and the left leg. In order to correct this, another 2mm hard spacer was fixed between
the right anterior BP and the right boot, thus bringing the right ankle into a more plantar
flexed position. The patients gait was reassessed and the heel rise observed on the right was

normalized. The patient reported at this point that she felt a significant decrease in the pain

-
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during late stance (0.5 on VAS). This is allegedly because the dorsi-flexion created reduced
the need for hip extension at this phase of gait. Thus, the patient was better supported by the
footwear. In order to correct the timing of the left heel-rise another 2mm hard spacer was
fixed between the left anterior BP and the left boot, thus bringing the left ankle into a more

plantar flexed position. The patient's gait was reassessed: left heel rise was normalized.

[0207] Treatment Plan: The patient was briefed about the safety instructions of the device
and instructed to start the treatment with a total wearing time of 30 minutes a day for the first
week of the treatment (accumulative weight bearing time was defined as 15% of total wearing
time, i.e. 5 minutes). She was asked to increase the total wearing time of the device by 10
minutes a week for the first 6 weeks of the treatment, maintaining the relative 10% of
accumulative weight bearing time. The patient was seen for follow up consultations 6 weeks
after the initial consultation, 3 months after the initial consultation and 5 months after the

initial consultation.

[0208] Treatment Progression: As described above during the initial consultation, the patient
had an immediate reduction in pain while walking with the calibrated device. On the first
follow up consultation the patient reported that she found house work much easier than
previously and less painful. Follow up Gait lab results indicated an increase in velocity, step
length and single support in both legs as well as an improvement in the symmetry of gait. The
patient was asked to continue to add to the total wearing time at a rate of 15 minutes per week

while increasing the accumulative weight bearing time to 15% of the total wearing time.

[0209] On the second follow up the patient reported that morning stiffness was substantially
reduced and she found that walking outside without the device is easier. She reported she
currently feels the pain around the greater trochanter when she walks for over 45 minutes

(VAS 1-2/10). The pain in the inguinal area was very infrequent. By then, the patient was
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wearing the device for 4 hours a day and functioning indoors freely (Gait lab data provided in
table no. 5). The posterior BP's on both devices were changed to C convexity (more convex)
in order to provide a greater challenge for her neuromuscular system. Since C convexity
protuberances are higher than the B convexity protuberances (which remained unchanged in

5  the anterior protuberance on both the device on the left foot and the device on the right foot) a
hard spacer was introduced between the outsole and the base of the anterior protuberance on
both the right and the left boots. This was done without changing the location of the anterior
protuberances. Following this calibration, the patient's gait was reassessed including balanced
calibration (as explained above). The patient reported she had no pain or discomfort with the’ ,

10  new calibration. She was instructed to maintain the overall treatment time.

[0210] After the initial 5 months the patient was seen twice a year for follow up

consultations and monitoring. Her walking abilities and pain improved dramatically.
EXAMPLE 5: Left Total Knee Replacement and Right Knee OA

[0211] A 71 years old male presented to the treatment center 3 months after undergoing a

15 left total knee replacement.

[0212] Case History: The patient suffered from OA of the left knee for 5 years prior to
undergoing an elective TKR. He suffered right knee medial and anterior pain for the last 2
years. The patient reported that he had physiotherapy for 3 months post surgery but he feels
weak in the injured leg. He also reported of an increase in medial pain in the right knee since

20  the surgery which he rated as 6/10 at its worst.

[0213] Physical Examination: On observation the patient bears more weight on the right leg,
quadriceps and triceps surae on the left are atrophied compared to the right. Assessment of

range of motion in the supine position revealed full extension of the right and left knees.
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assessnents with the device. During this Process, care is taken to reduce

t he evdnapkyflusing heel strike and loading phases. He rated that pain as 4/10 on VAS.

[0214] Imaging and Gait lab: X-rays in the supine position (regrettably X-rays in standing
were unavailable at the initial consulntation) showed the TKR prosthesis was well positioned
10 and did not show any signs of infection or loosening. The left knee X-rays revealed mild-
moderate medial joint space narrowing. Kellgern-Lawrence rating was impossible since X-
rays were in supine. Gait lab data revealed: a gait velocity of 68 cm/sec., left single limb
support: 32.3%, right single limb support 37.2%, left step length 51.1 cm. and right step

length was 46.5 cm. (see table 6 for detailed gait lab data).

Table 6: Patient Gait Parameters

Visit Velocity Left step Right Step Left Single | Right Single
length (cm) | length (cm) Limb Limb
(cm/sec)
Support (in | Support (in
% of step % of step
cycle) cycle)
1* (initial) 68.0 51.1 46.5 32.3 37.2
1* (initial) 80.0 55.2 49.5 35.1 36.2
With the
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[0215] Therapy: BP's with B convexity and “soft” resilience were attached and fixed under

the hind-foot and the fore-foot of the left device. BP's with C convexity and “soft” resilience

were attached and fixed under the hind-foot and the fore-foot of the right foot. Since C

convexity BP's are higher than B convexity Protuberances, and since gait lab data showed the

patient has reduced single limb support on the left leg, 3 hard spacers were inserted and fixed
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in neu{} #’gfn&lp‘g%sl C%ﬂgrr?l-[e%l ie'\;n{'%3 Q?Ltgl%ggglﬁg g g ,Eb ??%lﬁ tn%Q%g%gé@esydt%%%t? |Oﬁ%?c al
gait assessnent the patie 5 .had great. diffjculty wal king w thout the

wal ker téﬁ%%@‘%@%@gﬁ@ﬂttoﬁg W@?@Wﬁl%mgﬁﬁﬂ‘h thﬂ#@"ﬁﬁtf OSFeé'togamt“hbe@r%‘&F r‘??as

5/ 10 on VAS and described the left | eg as being very weak I£022'9] | magi ng
and Gaithe |right systerywas Hisielara Keligspted taneties Znayn hatggalby apédtiedor thet MUt ~any
signs of loosening or infection. The right hip showed mld joint space
narusowipogitio®aWhehdhe patient walked with the device again the pain was reduced to 1/10. The

posterior protuberance of the right device was calibrated and fixed a further 1 mm. laterally
but clinical gait assessment showed that the right foot was now excessively pronated and the
patient did not report any further decrease in pain. The posterior BP of the right system was
therefore recalibrated to its previous position and fixed there. Clinical gait assessment showed
20  that the eversion of the right foot was now at an acceptable amount and the patient rated the

medial knee pain as 1/10.

[0219] In order to improve the extension of the left knee during stance the posterior BP of
the left footwear was calibrated and fixed 5 mm. anterior to its neutral position. The knee

seemed to be more extended during stance phase and the gait velocity was increased. The
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results showed gait velocity was 37 cnisec., left step length- 21cm, right
step length- 25cm, 10l eft single [inb support-19.0% right single |inb
support - A202%42/od280] Therapy: BP's with A | evel of coneexiityoi{/bauwsl evel)
were attached and fixed under the hind-foot and fore-foot of the |eft

device. BP's wt | evel (hi | evel ) of cqnvexit r tached and fi xed
under tARHCH; rﬁﬁqq%dgata‘ﬁﬁﬁi‘”@r%‘-ﬂ? Qﬁtfgawe@hé rpvfjwoamvn&f‘@ﬁaﬁei ﬁ%ﬁ’&c@ﬁh
(disc) was inserted and fixed between the outsole and the posterior BP s of
t he | efregulabnedlers.i ght 15 footwear in order to increase the proprioceptive
i nput during swing and inprove pelvic nuscular control during stance. In
order to support the patient in the forward fl exed position (and correct

t he pl d0220] HeekBibe plimiing: dfhecpatiantedahgskethdo iwadle 20 inomn ofdet e caifsm that hide
posterior BP' s) 2 hard spacers and a soft spacer were inserted and fi xed

bet weenyishgilidatmcanshd the hadltreiioweBndan tHeid Gtle. AReclitieal ighiy Bsesh@rvdnt es.
Since C convexity provides el evated height 20 than convexity A, bal ancing

was st equhived an BRRANGE rief of B AN, B bidRE RNGRrdcihdd, AGhRI dpaB WAHRREEducbEt Ween
the left and right legs there was a need to "off-load” the left leg (for

details ut, t rational enaf. of frl.oadin e V] aml t hat
pur pos ™3 TR gndse b w8 ARbERP 030 e RRL e R EBIG RS IR Ve PR o1
protubega e o; the |left boot, & additional WO

2012/ 00 %%‘F‘@? -iipolptihespa2analizsdd spacers were inserted between the outsol e
and the base of the anterior BP of the left device. [ 0231] Bal ancing: The
patient's footwear was calibrated and fine tuned during repeated clinical
gai t adfézdmbiitslali RefesthOnere theckalamming prpeessi wap eoypplstedcthe gatientt performed
reduce the 5 eversion and inversion during heel strike, |oading response,
m d- st sanothen gait tabaessfvfith {he2BRice PEiaresults dfrthlisrtest ovale sigeisentisheetfgaithani the t he

| eft hip during weight bearing, the posterior protuberance of the |eft

f oofowe sasstire reallishGait &dloaig ifdrésed G180 pesdeer, ileft bivigRnimy suppueE 3al1P4, righti t's
previ ous position. The patient reported that pain decreased to a |level of

4/10 O_rhir}é?@li%dsu ort 34N, tl@ﬁtstegelé‘ﬁgtﬂgs)’zedxﬂ.héndoﬁgﬂtb;?ep' 188th WRAY.5 EAS{LE- The
posterior left BP was 10 calibrated and fixed a further 2mm posteriorly
and 2 i all j.en r 0 r i n..pai el

(31 10 WG B S8 bl RplaTond 3BR" B, B B B FeloBib L HEY T
was clear that the gait vel ocj has, i ncreased and [ earing..o, he
o7t 1 Gaasto TH SPEIeaED SRRt £ DR ERHIE R RPT S otnds bHc IR T bcoss
continued until the posterior |eft BP was fixed 15mm posteriorly and 8mm
nedi al 1gn.tandjight slepdergth wasst&: 1 em. (shdablle opfer ideteiled gaitlab datak-cbhdsepeslte nent
in pain (VAS 2/10) and symetry of gait. The sane process was repeated with
t hetsr i gshbwdbati the pétliengs gdihss poch impovealf with¢hegpdstier aralr thatesoneeofiwhs improved
recalibrated and fixed to a nore posterior and nedial position and the

pat i entriotof dbiitrol@for RARFRIBE thhproAtd telickRB @x@insibh @lutial ishined)ii9retdihed fir ati ght
boot, the posterior device was 9mm posteriorly and 6 mmnedially to its
origi n%aspg%éri gé’riodzﬁ{t%?’] Heel -Ri se Timng: The patient was asked to wal k
20 min order to confirmheel-rise is well tined in the gait cycle. An
early heel-rise in the right foot was evident. In order to correct this,

the SolhSAGSLuBR AEIPYRS LEAT PRUWRS LR, ARLEThICAEANh 1680050 Of

the ri oot wear. clini galt assessnen S perrorne
not ed tsrt]aar% thter%reeathn?eef\llt Bgfivx?e%riing tlgehg'evricge 0% arll %gurhé’j}% aP Balf dgll?yr on lhiezfller(sjt' week of the
20 treatment. Accumulated weight bearing time was set at 10% of the total time of wearing the
footwear. Thus out of the hour and a half he was supposed to be in weight bearing for an
accumulative period of 9-10 minutes. The patient was asked to increase the total wearing time

of the footwear by 15 minutes on the second week, maintaining the relative 10% of

accumulated weight bearing time. The patient was seen for follow up consultations 2 weeks

82



WO 2012/ 001678PCT/ 1L2011/ 000487 [0234] Gait |l ab Retest: Once the bal ancing
process was conpleted the patient perforned another gait lab test wth the
devi ce. TWeweswhid’8 of this test were significantly bet rer/itivanodonss

baseline results. Gait vel oci ty increased to 55.0 cnisec. Ieft single Iinb
support: 27.3% ht si.ng r 1% left ste h 37.2 cm
ona’ e ghet Bieaptidh (D RaGT26 weekbateL e brigalisoadutafigh. Sardnhearydetini G
data). The data fromthis test shovved gait velocity was 49 1 crﬂ sec., left

si ngl e manws afigpsrinitiabeorsyliationght singl e |imb support: 41.6 % left step

| ength 32.7cm and right step length was 39.3cm (See table 7 for detailed
gait |lab data). These results show that the patients gait is much inproved
with the223¢vilcmtraerd Progtsssomé\sahertivaed mpo@vibe patiino felt amimmedigfeqrairescdind| e
the bearing nore weight on the left leg thus increasing right step

10l engtiln}hd Sghitednat Aad hh@headr kikadiktehsidA Wt thpﬁéfk athenfwdlking .withMBe footwear
2012/ 001678PCT/ 1 L2011/ 000487 Table 7: Patient's Gait |ab Paraneters Visit

Vel gci Td)lmﬁg SRl leSifxstult%ﬁ&P ﬂ&ﬂ&)the (s&!@nd@bﬂm ﬁt&Hsdlﬁﬂgﬁ e ﬁd‘@enl—f%%rt& ngl e
Li nb Support (in %of step cycle ht Single Linb Support (in A of step

cycle) that he enjoyed walking with the footwear and found it easier and less pamful to walk and
function with it. The pain in the right knee was not constant now though its peak level did not

decrease (VAS 6/10). Gait lab test revealed an ihcrease in left single limb support (from

32.3% to 33.9%) and an increase in right step length (from 46.5cm. to 47.3 cm., for gait lab

10  details see table no. 6). Due to the improvement and due to the fact that differences between
right and left single' limb support and step length were still significant the calibration of the

right and the left bodts was left unchanged. The patient was asked to increase the total

wearing of the footwear by 15 minutes per week. In addition he was instructed to walk
continuously with the ‘device indoors, starting from 2 minutes of continuous walking and

15  increasing by 2 minutes every week. |

[0224] On the second follow up the patient reported that he reached 2.5 hours of total wear
time, out of which he had an accumulative weight bearing time of 15-20 minutes. In addition,
he reported that he had much less pain in the right knee while performing daily activities
without the footwear (VAS 3/10). Gait lab data revealed further increases in gait velocity
20 (79.3 cm/sec.), left single limb support (35.8%) and right and left step length ( 56.3 cm. and
58.1 cm. respectively). These results represent a marked improvement in gait symmetry and
mirror the patients’ report of improvement in pain level and functional level. The calibration
was therefore changed to C convexity on the anterior and posterior BP's of the left device.

The hard spacer on the posterior protuberance of the left device was removed since the knee
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1" (initial) 37.0 21.0 25.0 19.0 42.1 1" (initial) Wth the Device 55.0
37.0 40.5 27.3 39.1 |Is'" (initial) Barefoot retest 49.0 32.7
WO 2012/001678 PCT/IL2011/000487

extension on barefoot gait was now full. The calibration in the right device remained
unchanged. The patients gait was reassessed with the device and there were no gait deviations
observed. The patient reported he felt comfortable walking with the new calibration and did
not experience any symptoms. A gait lab test with the footwear was performed and showed
5 encouraging results, as did a barefoot gait lab retest (see detailed results in table 6). The
patient was asked not to increase wearing time as to allow for a customization process to take
place. He was told to gradually increase total wearing time to 4 hours and increase
accumulative weight bearing time to 15% of the total wearing time. In addition he was

instructed to increase his indoor walking gradually to 15 minutes.

10 [0225] The patient continued his gait improvement and pain relief. On the third follow up
consultation he was allowed to perform outdoor walking with the Device. Gait lab résults are
shown in table 6. The patient was seen again for a follow up consultation 6 months after the
initial consultations in which he reported he had no pain or weakness in the left leg and had
only mild (1-2/10) occasional pain in the medial aspect of the right knee. After this the patient

15  was asked to come in for follow up consultations twice a year.
EXAMPLE 6: Post Left Total Hip Replacement

[0226] A 75 years old male is presented to the treatment center 3 weeks following an

elective right total hip replacement.

[0227] Case History: The patient had left hip pain for four years prior to surgery, with a
20  significant increase in pain and functional limitations during the year prior to surgery. During
the surgery a cemented total hip prosthesis was inserted. He was told to bear full weight on
the operated leg but was unable to do so due to pain and fear that it will not support him. At
the time he was first seen he is ambulating with a walker and confined to indoor walking

only. Pain was felt around the surgical wound and deep in the groin area (VAS 5/10).

84



39.3 25.6 41.6 2"d (first followup) 73.1 42.0 47.0 33.3 39.4 2"d (first
followup) Wth the Device 92.8 52.3 56.6 35.1 39.0
WO 2012/001678 PCT/IL2011/000487

[0228] Physical Examination: On observation in standing the patient bears significantly
more weight on the right leg and stands in forward flexion of the trunk. Ranges of motion
measured in supine were: hip flexion- left: 80 degrees, right: 105 degrees. Internal rotation in
neutral position- left: 15 degrees, right: 25 degrees. During clinical gait assessment the patient
5  had great difficulty walking without the walker so the assessment was very minimal. The

patient rated the pain as 5/10 on VAS and described the left leg as being very weak

[0229] Imaging and Gait lab: X-rays showed the prosthesis was in good position without any
signs of loosening or infection. The right hip showed mild joint space narrowing. Gait lab
" results showed gait velocity was 37 cm/sec., left step length- 21cm., right step length- 25cm.,

10 left single limb support-19.0%, right single limb support-42.1%.

[0230] Therapy: BP's with A level of convexity (low level) were attached and fixed under
the hind-foot and fore-foot of the left device. BP's with C level (high level) of convexity were
attached and fixed under the hind-foot and fore-foot of the right device. A 100 g spacer (disc)
was inserted and fixed between the outsole and the posterior BP's of the left and the right
15  footwear in order to increase the proprioceptive input during swing and improve pelvic
muscular control during stance. In order to support the patient in the forward flexed position
(and correct the plantar flexed position created by the insertion of the disc in the posterior
BP's) 2 hard spacers and a soft spacer were inserted and fixed between the shoe and the
anterior BP's on the left and the fight devices. Since C convexity provides elevated height
20 than convexity A, balahcing was required. Because of the vast difference in single limb
support between the left and right legs there was a need to “off-load” the left leg (for details
about the rationale of off-loading see previous examples). For that purpose 2 hard spacers

were inserted between the outsole and the anterior protuberance of the left boot. 2 additional
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2" (first followup) Barefoot retest 80.3 46.9 49.3 34.8 39.6 3rd (second
foll owup) 116.0 64.1 62.7 37.9 40.4 3rd (second followup) Wth the Device
117 65. 3 WO 2012/001678 PCT/IL2011/000487

hard spacers were inserted between the outsole and the base of the anterior BP of the left

device.

[0231] Balancing: The patient's footwear was calibrated and fine tuned during repeated
clinical gait assessments with the device. During this process care is taken to reduce the

5  eversion and inversion during heel strike, loading response, mid-stance and toe-off.

[0232] Pain: In order to decrease the pain in the left hip during weight bearing, the posterior
protuberance of the left footwear was calibrated and fixed 6mm posteriorly and 4mm
medially to its previous position. The patient reported that pain decreased to a level of 4/10 on
VAS and he found that bearing weight on the leg is now, easier. The posterior left BP was
10  calibrated and fixed a further 2mm posteriorly and 2mm medially and the patient reported
another decrease in pain level (3/10) and comfort in weight bearing. During clinical gait
assessment it was clear that the gait velocity has increased and weight bearing on the left leg
was performed with more movement into hip extension. This process continued until the
posterior left BP was fixed 15mm posteriorly and 8mm medially to its original position. The
15 patient had a marked improvement in pain (VAS 2/10) and symmetry of gait. The same
process was repeated with the right device (i.e. the position of the posterior device was
recalibrated and fixed to a more posterior and medial position and the patients’ gait was
reassessed). At the end of the calibration of the right boot, the posterior device was 9mm

posteriorly and 6 mm medially to its original position.

20  [0233] Heel-Rise Timing: The patient was asked to walk 20 m in order to conﬁrrﬁ heel-rise
is well timed in the gait cycle. An early heel-rise in the right foot was evident. In order to
correct this, the soft spacer was removed from between the anterior BP and the shoe of the
right footwear. A clinical gait assessment was performed and it was noted that the heel-rise in

the right leg had been normalized.
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64.8 37.1 39.1 3rd (second followup) Barefoot retest 115.6 64.8 64.6 37.6
39.3 WD 2012/001678PCT/ 1L2011/ 000487 [0235] Treatnent Plan: The pati ent
was bri efwo 2atre0te78he safety instructions and instruct e@¢CraLzuando4ghe
treatment by wearing the device for a total time of one hour for every day

of the first week, out of whic total of 5% to-10% shoul d .be spent in
wei gne (BET SREED it eOneeitG bdanctie Pt W GHTPIBEAr TGP HPTRBUFY be
3-6 minutes. The patient was seen for 5 follow up consultations 10 days
af ter tanethienpaif kab tewdith thatdewise. Bhamsats offthisrtest weere pignifigpntbobriter thenithe, 5
weeks after the initial consultation and 3 nonths after the initial
consul ttatdlime.reqult2 3G3it Velecitymanteasidag5é simisec. Aeftishnglelmab shippdre 271304, iregdht
calibration process the patient imediately felt |ess pain and his
anmbul atsifile WS JIEot 883PEMefisteh 1EAMeh BPOt MR adnd dight s 1BhgtEtwas 39.3 cm. (see
5 table 7 for detailed gait lab data). The data from this test showed gait velocity was 49.1
cm/sec., left single limb support: 25.6%, right single limb support: 41.6 %, left step length
32.7cm and right step length was 39.3cm. (See table 7 for detailed gait lab data). These results
show that the patients gait is much improved with the device and that some of the improved

motor control (for example the bearing more weight on the left leg thus increasing right step

10 length) is retained for at least a short period of time.
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Fi xation) [0238] A 37 years old nale is presented to the treatnment center
10 weeks after a bimalleolar ankle fracture treated by an open reduction
and i nt erweal2ofZooad78on. 5[ 0239] Case Hi story: The pati entcCinas2obr/odoasy hi s
right ankle during a basketball ganme 10 weeks ago in an inversion

e e A e P L

stapl es, partial i ght bearing was. recommended. The patient was

i nst rud® é@rtbtye fisatmang By iwegring thgedayiceofor adpiahime\ifiagr thoBe farievegryadayt ofi tee at ed
and was referred to physiotherapy. He needed a 10 wal king stick for

out doorfgstwatdk, gt ofhidhnay tdtalrofaiférto 3084 shriudd baaperdiin fWwaighttbeanulg petiifies.
(4/10 on a VAS). The pain was increasing when clinbing up or down stairs

(5/10 ands Glcddniilas@edtighebyaring] GRd Odhotlldybé Gab nfixaies.NBhd PatienrOnvAbSRAVAE T ON
there was a noderate edema around the right foot and ankle. The patient was

beari ngo iR eunp}“ac-b%tltaf?&st he dagfgtaf{e Ohe RARGE ToRfuldRbA,OB wél&snﬁ?éut'hgdinmél a

hand hel'd goni ometer reveal ed right dorsiflexion- 5 degrees, |ef

dorsiflexion rees. right..pl antar-.flexion- 45 ees... | eft .
or ant ar S ARG S FEAG g LS MR A Raon Ry Raor LEEIETRel Ebpbpipion
tenderness in the anterior joint line and around the | ateral nall eol us.

Duri ng jnical gait_assessnent |t s evjdent. that the patient had.

Cnout il rERi BRSSP tiietnb R ob i Shish e hrisiph, BriceShUIe Biticet ance
on the right and reduced the swi ng phase of the 20left |eg. The patient

r epor t esrmediaigly delt loseipriataad diis amHetiocwpemysh sasderrwitty thei faotvear. | lattke Brshses
of stance. He rated the pain as 5/10 on a VAS. [0241] Imaging and Gait | ab:
X-rays follow g hei ghortethitlae psinowsddacteasdd whilemealkiog vethwibk Ifopwsat (tordék) amd
fully calloused. There were no apparent signs of ankle or subtalar joint
WO 13012/ Q9)] 63 6T /rdpot 1th@OOASY hd avrgwalkfol Wwithabe dadtaeshmnaill gau fiecedehoci ty

of 65.1 cmsec., left step length- 43.8cm , right step | ength-50.2cm |eft
singl e d)hpd SLRRAVAIRerdGak BitHouBlHe SHRBRL wab TR0 SHRARRhAy Bditet %Rith pain level
rated at a maximum of 3/10. Gait lab results showed a large improvement in barefoot gait.
Gait velocity was 73.0 cm/sec., left single limb support: 33.3%, right single limb support
39.4%, left step length 42.0 cm. and right step length was 47.0 cm. (see table 7 for details of
15 . barefoot gait lab retest). Due to the improvement and due to the fact that differences between
right and left single limb support and step length were still significant the patient still needed
“off-loading” and asymmetrical level of perturbation. The anterior and posterior BP's of the
left footwear were therefore changed to a B level of convexity. Since B level convexity is
higher than the A level convexity, one hard spacer was removed from the posterior BP. This
20  was done without changing the position of the BP. ‘A hard spacer was removed from the -
anterior protuberance as well, without changing its position. Clinical gait assessment revealed
the patient had an early-heel rise in the left leg. In order to correct this one soft spacer was
removed from the anterior left BP and the patients’ heel-rise timing became normalized. The

patient was asked not to increase the total wearing time for 3-4 days to allow his

25  neuromuscular control to get accustomed to the new calibration. After the first 4 days the
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[ 0242] Ther apy-Bal anci ng: The patient's footwear was calibrated and fine
tuned during repeated clinical gait assessnents with the device. During

t hi s procwexoranes78s taken to reduce 5 the eversion anecrnusnsb@asduri ng
heel strike, |oading response, md-stance and toe-off. [0243] Pain: BF s
with a B level conyvexity and "sqft" hardness re attached and fixed ynder
the hi rESFEoYasAsHed @rlggr%%ttg%?"tﬁﬁéeaf'inéI‘x‘f“ecﬁfdlf“%ﬂgoﬂ’v‘iﬂr&}éﬁ@t‘B‘nP%ﬂé’%ﬁeﬁﬁég pai n
during mdstance of the right leg (believed to be caused by the Iimted
dor si f |egintm) 1Q%wet sefumugncareghicearingidmet ed and fi xed between the
posterior right BP and the outsole. This brought the right to ankle to a
slightly plantar-flexed position. In addition, this also created a certain
a degr 6281 "Ohfthd seadnddllood up hige patignt rdpeged st hp mevioogs rexderbérestybeof
details of "off-loading”). BP's with C level convexity and hard resilience

wer e atwakingdidiis phinddvdl @letfasdditod-/ foosid lenepbeéehd pad thefdel fee onebi 2 and
footwear. Since BP's with C level convexity are higher than BPP s with B

| evel i " ! [Kaloly i | asi .
The?efgggeﬁ?gézﬁg%gﬁgbggé?%gggg@&:?ggwﬁggg%éggg%%%g?§g§:%ﬂ%ﬁbgﬁﬁgﬂ%dgﬁoe

and the,right posterior prgtuberance. additignal t o cer [
ser t oo eRER s he s RSB, sl mo® Supdol TR, FRRCR P IS
clinically asse d. and showed .i ncreased velocity, |o r stance i od of
the ri gwpp%éaé%%%ww@mégd ?rgn@rta%rlg%ﬁ% Wg&/‘% %gficgm(seﬁéﬁwg?re Tt hat
the right ankle pain was now at a |level of 2/10 pain. In order to decrease
t he ri cfletailsnidl earpfaph gditlab etest). hEhgpartesen ard ppgjeriorBBPwend theallefbdgvied vaig 20
fixed 3™M® anteriorly to its original position. The patient reported that

hi s ri ghtrefnktlanged o 4 €delel vasveriw SihdOC lével vortveeity aritighidr olianctht Beadliobn of
2mm of the right posterior BP did not produce any further inprovenent in

ei tier @avéxigUahich)th®lefP@eNBPEMRL. inkhe At ealibrafiditofid BAY fpasdrekasOfenRedas
calibrated and fixed 2mm back to its previous position. WO

2012/ 0 Q24 = LI RG hoT RES: ' sy asked
to wal %@éqﬁgyﬁ&%ﬁgﬁ 6{&%&%@%}6 i% %Avh%t ew\%gélﬂsciﬁ%@lﬂgmeaﬁ(gsétgﬁagﬁﬁ% hgela' A

heel -rise,;is well tinmed,within the Lt cycle.,There were no. ent ,gait
dovi at 1TSSt ok or (8 abPfieRBPias el SieShgttEh i Ag- PPERNFiy

[ 0245] Treatnent Pl an: The patient was briefed regarding the safety

i nst r ucidftopsesspeniygiowel ng) gait deviatipns ard das ipaient oiepartghihyg) hads na AR Qiit es a
day on every day of the first week. Qut of that total tinme he was asked to
per f or rdiseengbnt. Geialandptaetithyvibeidgyick and anbasefoatmelest Axeepravidedhin tabley-71 Fhe

m nutes (20% of the total wearing tinme). The patient was instructed to

I ncIseagatietevdsatqlesiwdas intgeabe the tofal aarifgairhevwefithe Byoth@ambyn2i esnesschweekek of
the treatnment, while maintaining 20% of accunul ative wei ght bearing tine.

The patfj&Rfas WRstrueRENhAOHthidl hAMIMB frahtt RORRIAE PEHBAS ohB pehBd B @BAIMRMuS
center 2 weeks after the initial consultation, 5 weeks after the initial

consul ahi Ny SugRoti Alih 90 ik i Ak SR 4 ARG, BA4AR! o feltot 31 Ler

the initral constltation. reat ment gression:. As afore nentioned,

t he patient signifi tly.reduced.pai n and, f ound ki ng much easi er
e e ot R <Al atind PSR e it P etiObe bR SRR R £ <.
follow up consultation the patient reported that he found wal king indoors
Wi t houtWahaip dtsevaidr has axprked dhgjoverald wesring dime Rhthe fobrear (tgal Rowrgdetlas or

i ndoor wal ki ng 2/10) though he still needed to use the wal ki ng cane for

| ort§er ,Deningitbat timehk perfedneadric? easmde péreod of contiprausiindpor iwatking (seheablodk wear
to an hour and 15 mnutes. Gait |ab data showed gait velocity increase to
78. 0 criftzecwere iphdhasesfin iengidlibraiod rhafetin shie folloengp borsaltatidnd The patxaht aasl t he
symmetry in step 20 length was better (left-48.9cm right-52.3 cm). The

si ngl e jhitARtAURPRDALIMR! BB @hesqaﬁlgp{r&yﬁen@?%haﬂh Rhé Sfor SHBTRE rslIoWelp -
41. 0% right-33.2 % . Due to the positive effects on pain |evel and gait

par anet cak | ion was | eft unchanged. The patient was asked to
increaé@ﬁgﬁgnggﬁg#hgég%ing time by 15 m nutes each week whil e maintaining

the relative 10% of accunul ative wei ght bearing tine.
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WO 2012/ 001678PCT/ 1L2011/ 000487 [0247] On the second follow up consultation
the patient reported he found wal ki ng outdoors nuch | ess pai nful (pain

| evel decweasexboi«rsl- 2/ 10) and ceased to use the wal ki ngCTanm11/biw4gvas
wearing the device for 2 hours a day and found walking with it, painless.
Gait |lab paraneters were: velocjty-105.5 cnisec. left step | th 54. 3cm

ri ght st epEXé@'hE\r?? RightBimalleolar plde FSa‘I"tPﬁ‘bFQQFﬂb'gF‘i‘!“QQ.%elr']‘?‘irgﬂ'f singl e
linb support- 37.8% Due to the pain decrease and the vast inprovenent on
gait |ab paranmeters the "of fl oadi ngFixatignt he asymmetry in perturbation was
t hought to be unnecessary. The anterior and posterior BP's of the right

devi ce were changed fromB | evel convexity to C level convexity. The soft
spacer §0pi&céd3 betaneehl mhle ioptesoital @rtbe traatnizaseentdr lt0hecqko sftera bimalleght BP
were renoved and then the BP was fixed to the same 10 position. The

pat i entapkRdtdctibe tredted b @k peh RAdctidh@ingahtesl fikaparted that he felt mid
pain (1/10 on a VAS) during the |late stance phase. In order to relieve this
pai n, the spacer was renoved from beneath the anterior right protuberance.

The spr ghsHar aRee M@sryE IPhE haliRtihdsorbkéh RRSYSHt AMkle TMirfhgbs BaRIbaliNBIntd ot
ankle to a'slightly plantar-flexed position. The patient then reported that

LR BT I P S
% St B Rl TSER S SRR,

total treatnent time by 15 m nutes every week up to a maxi num of 4 hours.
He was partisd weight baeringl wagfecemmended.  Thetpagisatiivasoinsaugteyby Hhe ERaHBg ISUREPDN, t o
go about indoor daily activities as normal when wearing the footwear.

20[ 0248} ixrcadeewtight defring asvteipratddearphivas neferegdotot pldystehatamy. id¢ nheded any
pain in the right ankle. The gait |ab paraneters are presented in table 8.
BP' 19 Widikidg GOBN ¥t bitdebRdeallinge MealRih a6h @derah dninliee dvdsodiftitilteardepdinful and

posterior BP' s of both the right and the |left devices. The hard spacer was
renove i i r.a I 1 : , all
B s (o P T p e Do e B o O R A S e sy
previ ou

S 8@&550n. Clinical 25gait assessnment with the device did not
reveal Sﬁ@ gait” devi ati ons and the patient reported he WO
2012/ 001678PCT/ 1 L2011/ 000487 did not have any pain or disconfort. The

Do S P o R L BRCAAE LRSS0 JeBISc®

foot and ankle. The patient was bearing more weight on the left leg. Ranges of motion

I

15 measured by a hand held goniometer revealed right dorsiflexion- 5 degrees, left dorsiflexion-
15 degrees, right plantar-flexion- 45 degrees, left plantar-flexion- 75 degrees. Palpation of the
ankle produced mild tenderness in the anterior joint line and around the lateral malleolus.
During clinical gait assessment it was evident that the patient had insufficient dorsiflexion in
the right ankle. This led to a shorter stance on the right and reduced the swing phase of the

20 left leg. The patient reported anterior and lateral right ankle pain during mid and late phases

of stance. He rated the pain as 5/10 on a VAS.

[0241] Imaging and Gait lab: X-rays of the right ankle showed the fracture to be well

positioned and fully calloused. There were no apparent signs of ankle or subtalar joint
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(cmsec) Left step length (cm R ght Step length (cm Left Single Linb
Support (in A of step cycle) Right Single Linb Support (in (1/0 of step
cycle) W0 2012/001678 PCT/IL2011/000487

damage. Gait lab data showed gait velocity of 65.1 cm/sec., left step length- 43.8cm. , right

step length-50.2cm, left single limb support- 43.2 %, right single limb support- 31.7%.

[0242] Therapy-Balancing: The patient's footwear was calibrated and fine tuned during
repeated clinical gait assessments with the device. During this process care is taken to reduce

5  the eversion and inversion during heel strike, loading response, mid-stance and toe-off.

[0243] Pain: BP's with a B level convexity and “soft” hardness were attached and fixed
under the hind-foot and fore-foot of the right boot. In order to reduce the pain during
midstance of the right leg (believed to be caused by the limited dorsiflexion) two soft spacers
were inserted and fixed between the posterior right BP and the outsole. This brought the right
10 ankle to a slightly plantar-flexed position. In addition, this also created a certain a degree of
“off-loading” of the right leg (see previous examples for details of “off-loading™). BP's with C
level convexity and hard resilience were attached and fixed to the hind-foot and fore-foot of
the left footwear. Since BP's with C level convexity are higher than BP's with B level
convexity, the “off loading” of the right leg was now lost. Therefore, two hard spacers were
15  inserted and fixed between the shoe and the right posterior protuberance, additional two hard
spacers were inserted and fixed for the right anterior BP. The patients’ gait was clinically
assessed and showed increased velocity, longer stance period of the right leg and improved
step length symmetry. The patient reported that the right ankle pain was now at a level of 2/10
pain. In order to decrease the right ankle pain further the posterior right BP was calibrated and
20 fixed 3mm anteriorly to its original position. The patient reported that his right ankle pain
level was now 1/10. A further anterior calibration of 2mm of the right posterior BP did not
produce any further improvement in either gait quality or pain level. Therefore, the right

posterior BP was calibrated and fixed 2mm back to its previous position.
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1st (initial) 65.1 43.8 50.2 43.2 31.7 2"d (first followup) 78.0 48.9 52.3
41.09 33.2 3" (second follow up) 105.5
WO 2012/001678 PCT/IL2011/000487

[0244] Heel-Rise Timing: The patient was asked to walk 20 m in order to confirm that he
was still balanced and the heel-rise is well timed within the gait cycle. There were no apparent

gait deviations regarding heel-rise timing in the left leg or the right leg.

[0245] Treatment Plan: The patient was briefed regarding the safety instructions. He was
5  told to wear the device for a total of 45 minutes a day on every day of the first week. Out of
that total time he was asked to perform weight bearing activities for an accumulative amount
of 9-10 minutes (20% of the total wearing time). The patient was instructed to increase the
total wearing time of the footwear by 10 minutes each week of the treatment, while
maintaining 20% of accumulative weight bearing time. The patient was seen for follow up
10  consultations in the Treatment center 2 weeks after the initial consultation, 5 weeks after the
initial consultation, 3 months after the initial consultation and half a year after the initial

consultation.

[0246] Treatment Progression: As afore mentioned, the patient had significantly reduced
pain and found walking rﬁuch easier with the footwear during the initial calibration process.
15 On the first follow up consultation the patient reported that he found walking indoors without
the footwear easier and less painful than before (pain level for indoor walking 2/10) though he
still needed to use the walking cane for longer, outdoor walks. He increased the total wearing
time of the footwear to an hour and 15 minutes. Gait lab data showed gait velocity increase to
78.0 cm/sec, right step length and left step length have increased and the symmetry in step
20  length was better (left-48.9cm. right-52.3 cm.). The single limb support values also improved
and had better symmetry (left- 41.0% right-33.2 %). Due to the positive effects on pain level
and gait parameters the calibration was left unchanged. The patient was asked to increase the
total wearing time by 15 minutes each week while maintaining the relative 10% of

accumulative weight bearing time.
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54.3 57.1 39.5 37.8 4th (third follow up) 123.6 60.1 62.4 38.9 38.2 WO
2012/ 001678PCT/ 1L2011/ 000487 CLAI MS What is claimed is:
WO 2012/001678 PCT/IL2011/000487

[0247] On the second follow up consultation the patient reported he found walking outdoors
much less painful (pain level decreased to 1-2/10) and ceased to use the walking cane. He was
wearing the device for 2 hours a day and found walking with it, painless. Gait lab parameters
were: velocity-105.5 cm/sec. left step length 54.3cm, right step length-57.1 cm left single

5  limb support- 39.5%, right single limb support- 37.8%. Due to the pain decrease and the vast
improvement on gait lab parameters the “offloading” and the asymmetry in perturbation was
thoﬁght to be unnecessary. The anterior and posterior BP's of the right device were changed
from B level convexity to C level convexity. The soft spacers placed between the outsole and

the base of the posterior right BP were removed and then the BP was fixed to the same

10  position. The patients gait was reassessed and the patient reported that he felt mild pain (1/10
on a VAS) during the late stance phase. In order to relieve this pain, the spacer was removed

from beneath the anterior right protuberance. The protuberance was fixed back to its position.

This brought the right ankle to a slightly plantar-flexed position. The patient then reported

that he had no pain in the right ankle when walking with the device. The patient was then

15  instructed to continue with the current total treatment time for a week so as to allow his
neuromuscular control to get accustomed to the new calibration. Following that week, he was
aéked to increase the total treatment time by 15 minutes every week up to a ‘maximum of 4
hours. He was also instructed, after the first week following the consultation, to go about

indoor daily activities as normal when wearing the footwear.

20 [0248] On the third follow up the patient reported he did not have any pain in the right ankle.
The gait lab parameters are presented in table 8. BP's with a convexity grade D were attached
and fixed to the anterior and posterior BP's of both the right and the left devices. The hard
spacer was removed from the right posterior protuberance. Following these changes, all BP's
(on both right and left devices) were attached and fixed to their previous position. Clinical

25  gait assessment with the device did not reveal any gait deviations and the patient reported he
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6. The nethod of claim1l, whereby said bal anced position further conprises
a position whereby m niml val gus, varus, dorsal or plantar torque about

t he ankl ewo2oex®ié7ed by said device on said subject's feotrar2odioobhse net hod
of claim1l, whereby said subject is further afflicted with pain and said
bal anced position further conprises, a mnimal |ower |inb nmuscul oskel et al
pain related to said pathol ogy, posjti 8. The nethod of claiml,
whereby said |lower linb joint pathotgéﬁﬂﬁi |l ower linb osteoarthritis. 9.
The nethod of claim8, whereby said |ower |linb osteoarthritis is knee
osteoarthritis.. 10. The nethod of claim1l, whereby said posterior

pr ot ubeVhatis daimedisi| hous prot uberance, said anterior protuberance is a

bul bous protuberance, or both said posterior protuberance and said anterior
protuberance are bul bous protuberances. 11. The nethod of claim1, whereby
sai d pdst erA oretimdoefutsenting cesubirgt sElicted ity & drwesrlonbheinapatkolage compBsing y
nmounted to said support nenber. WD 2012/001678PCT/1L2011/000487 12. The
met hod thd stepsdfin 1, whereby sai d posterior protuberance is novable within a
cal caneus support portion of said support menber. 13. The nethod of claim
1, whereby said anterior protuberance is novable w thin phal anges or

et at ar sal s(a3upp@ecud® bi RRiceftoSAbwbjsdtP ISt WIRFBEIsaid dévicel Bempmich adfdat
claim1l1, whereby said anterior protuberance, said posterior protuberance,
or their cORRLARL inCATRDSE Heib@SShctasiy AR 1 Shig NBRRIM! mlak AdCa
section, said conic sectl conprising at” |l east one of a circle, 'ellipse,
parabol a and h r bol a. 5 The thod of, claim1l erehby said anterior
pr ot uber anc@oivgﬁ’&%{ﬁ%rbmd)l“ﬁ’g?%%el agﬁfar%?ﬁ/eta&lg PS&{CEPr P:rc?ﬁ/{%&?fw%f sai d posterior
protuberance. 16. A nethod of treating a subject afflicted with a | ower

i mb muscul gskel et ain conprising the steps, of; a). Securing a device
to said sub ct'§aﬁB@B?gﬁﬁéﬁg§§a§§i OBEVFE@eé@ﬂﬁ?Fgééwéo?BHFUQE%H?ﬂﬁganean

a support menber operably attached to said securing nmean, and a noveabl e
anteri or prbalansef esioansrid hataneed Pesiper cempepespt GPsiHER ariieseby §aid device
calibrating said posterior protuberance and said anterior protuberance to a
bal anced popioviden,a educkdbialenioadrposiduceh ecasipnits ssid subpmss foarduningribby
sai d device provides a reduced inversion or a reduced eversion to said

subj ect's f@aaficePhaéd’dgaridne stance phases and a minimal lower |inb

muscul oskel etal related pain position; and

(c) fixing said posterior protuberance and said anterior protuberance to said support

member in said balanced position
thereby treating a subject afflicted with a lower limb joint pathology.

2. The method of claim 1, whereby said calibrating further comprises adjusting: (a) a
resilience of said anterior protuberance, said posterior protuberance, or a combination thereof;
(b) a hardness of said anterior protuberance, said posterior protuberance, or a combination
thereof; (c) an elasticity of said anterior protuberance, said posterior protuberance, or a

combination thereof; (d) or any combination of (a), (b), and (c).

3.  The method of claim 1, whereby said calibrating further comprises adjusting a height of

said anterior protuberance, said posterior protuberance, or a combination thereof; (b) a
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(c) fixing said posterior protuberance and said anterior protuberance to
sai d support nenber in said balanced position thereby treating a subject

af fl i ct edwoi2otz/mid7ewer | i nb nmuscul oskel etal pain. WD PCT/IL2011/000487

2012/ 001678PCT/ 1L2011/ 000487 17. The method of claim 16, whereby said
calibrating. further conprises adjusting: (a) a . resilience qf said anterior
pr ot ub&PRKCELY o s71d 2BISEIOE PIOBYPEFNGE B RANESEIOT BROtUPCEIeRi Y4 GoBIP RAtioRdltreo b) a
hardness of said anterior protuberance, said posterior protuberance, or

sai d cdpbinagiglnofi brid exferiof grotaherences tshidli pgstesfor suptibaranes; iwra gewbubbemnce,
sai d posterior protuberance, or a conbination thereof; (d) or any

conbi nahé¢resr (dJ ardeg coribinatiamel (A% )b), 4& (cThe nmet hod of claim 16, whereby said
calibrating further conprises adjusting a height of said anterior

pr ot uberance, said posterior protuberance, or a conbination thereof; (b) a

convexi4y afheSabto@dif 14N 1,PWBébE cAOCRIantad PoMbsh FuHdT HiHrdbL baBsEng OF a
conbi nation thereof; (c) and a conbination of (a) and (b). 19. The nethod

of Claﬂﬁ%ﬁgof Leby said balanced position further conprises bal ancing
timng of He rise. 20. The nethod of claim 16, whereby said bal anced
position further conprises toe balancing. 21. The nethod of claim 16,

wher eby. said bal an asjiti.on.further co i Ll . m ni mal
val gus,s'varjglg’ ,med%lorag(gflddglp 1ﬁlvgllhetr %Pry AST qa&aencgggéélﬁﬁﬁgﬂtgﬁﬁfdelﬁérgsgsege%ﬁag%%g}? sai d
device on said subject's foot. 22. The nethod of claim 16, whereby said

posterior ot uber ance. i.s bul bous .pr,of uber ance ai.d anter.i or .

Dot ubdt anceiEegof o SIS br aieing Sl oalapred Boviti R SPPTSR §Poviliter ance

and said anterior Protuberance are bul bous protuberances. . .
whereby minimal valgus, varus, dorsal or plantar torque about the ankle is exerted by said

device on said subject's foot.

7.  The method of claim 1, whereby said subject is further afflicted with pain and said
balanced position further comprises, a minimal lower limb musculoskeletal pain related to

said pathology, position.

8. The method of claim 1, whereby said lower limb joint pathology is lower limb

osteoarthritis.
9. The method of claim 8, whereby said lower limb osteoarthritis is knee osteoarthritis.

10. The method of claim 1, whereby said posterior protuberance is a bulbous protuberance,
said anterior protuberance is a bulbous protuberance, or both said posterior protuberance and

said anterior protuberance are bulbous protuberances.

11. The method of claim 1, whereby said posterior protuberance and said anterior

protuberance are moveably mounted to said support member.
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23. The nethod of claim 16, whereby said posterior protuberance and said
anterior protuberance are noveably nounted to said support nenber. WO
2012/ 0016v6RGR/MILZ811/ 000487 24. The met hod of cl ai m 1@CTahzneo4srai d
posterior protuberance is novable within a cal caneus support portion of

sai d support nember. 25, The pethod of claim 16, whereby said anterior

pr ot ubelZanckhe Bicthodani &laint hi WhepRhY Saide BOFrioteR RtURFRAFS 1S MiYaPle PYEPY an of
sai d support nenber. 26. The nethod of claim 16, whereby said anterior

pr ot ubevatnaoeys ssppatt pasive of eaid puprontyeembere, or t heir conbi nation conprise a
cross-section with a shape of a conic section, said conic section
conprising at |east one of a circle, ellipse, parabola and hyperbola. 27.
The netlsod THe maéthbdrofldainwhewlkdrybssidla@ati @rprotubprandeib ercvable withis phglatges
differently fromthe outer contour of said posterior protuberance. 28. The

net hod Gfm&hi@isils LeppohSsraby ob didlsgppoitardmbe. further afflicted with a | ower
linmb joint pathology. ~29. The nethod of claim28, whereby said |lower |inb

joint pathology is lower linb osteoarthritis. 30. The nmethod of claim 29,

wher eby s5aithGRLEORDE Ahint | SwhéetyN&fd SRESGATbIbEahS, said posterior protuberance,

or their combination comprise a cross-section with a shape of a conic section, said conic section

comprising at least one of a circle, ellipse, parabola and hyperbola.

15. The method of claim 1, whereby said anterior protuberance is shaped differently from the

outer contour of said posterior protuberance.

16. A method of treating a subject afflicted with a lower limb musculoskeletal pain

comprising the steps of:

(a) Securing a device to said subject's foot, whereby said device comprises a foot
securing mean, a support member operably attached to said securing mean, and a

moveable anterior protuberance and a moveable posterior protuberance;

(b) calibrating said posterior protuberance and said anterior protuberance to a
balanced position, said balanced position comprises: a position whereby said device
provides a reduced inversion or a reduced eversion to said subject's foot during the

stance phases and a minimal lower limb musculoskeletal related pain position; and

(c) fixing said posterior protuberance and said anterior protuberance to said support

member in said balanced position

thereby treating a subject afflicted with a lower limb musculoskeletal pain.
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17. The method of claim 16, whéreby said calibrating further comprises adjusting: (a) a
resilience of said anterior protuberance, said posterior protuberance, or a combination thereof;
(b) a hardness of said anterior protuberance, said posterior protuberance, or said combination
thereof, (c) an elasticity of said anterior protuberance, said posterior protuberance, or a

combination thereof; (d) or any combination of (a), (b), and (c).

18. The method of claim 16, whereby said calibrating further comprises adjusting a height
of said anterior protuberance, said posterior protuberance, or a combination thereof; (b) a
convexity of said anterior protuberance, said posterior protuberance, or a combination thereof;

(c) and a combination of (a) and (b).

19. The method of claim 16, whereby said balanced position further comprises balancing

timing of heel rise.

20. The method of claim 16, whereby said balanced position further comprises toe

balancing.

21. The method of claim 16, whereby said balanced position further comprises a position
whereby minimal valgus, varus, dorsal or plantar torque about the ankle is exerted by said

device on said subject's foot.

22. The method of claim 16, whereby said posterior protuberance is a bulbous
protuberance, said anterior protuberance is a bulbous protuberance, or both said posterior

‘protuberance and said anterior protuberance are bulbous protuberances.

23. The method of claim 16, whereby said posterior protuberance and said anterior

protuberance are moveably mounted to said support member.
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24. The method of claim 16, whereby said posterior protuberance is movable within a

calcaneus support portion of said support member.

25. The method of claim 16, whereby said anterior protuberance is movable within

phalanges or metatarsals support portion of said support member.

26. The method of claim 16, whereby said anterior protuberance, said posterior
protuberance, or their combination comprise a cross-section with a shape of a conic section,

said conic section comprising at least one of a circle, ellipse, parabola and hyperbola.

27. The method of claim 16, whereby said anterior protuberance is shaped differently from

the outer contour of said posterior protuberance.

28. The method of claim 16, whereby said subject is further afflicted with a lower limb joint

pathology.

29. The method of claim 28, whereby said lower limb joint pathology is lower limb

osteoarthritis.

30. The method of claim 29, whereby said osteoarthritis is knee osteoarthritis.
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