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across the skin barrier. In electricity-assisted devices, an electric
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20 Each conductive electrode is in contact with a separate electrolyte composition (with or
without an active agent). The electrolyte or ionic active composition is generally etther
an aqueous solution contained in a liquid chamber or a semi-solid. The assembly of the
conductive electrode and electrolyte composition is often referred to as “an electrode
assembly” or simply “an electrode.” The two electrode assemblies are usually affixed
25  to the skin separated by electric insulation between them.

Alternatively, the two clectrode assemblics may be constructed into a single
iontophoresis device with an electric insulating material built between the two electrode
assemblies for electrical isolation to prevent shorting current. An example of such an
iontophoresis device is disclosed in U.S. Patent No. 5,387,189.

30 In another variation of the common 1ontophoresis device designs, the electrolyte

composition in one of the two electrode assemblies is eliminated, and the conductive



During a typical iontophoresis operation (nono-polar operation), one
of the two electrodes (i.e., active electrode) drives the active
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I n one enbodi nent, they enploy a user-friendly garnent, such as a
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treatment area or skin proximal to said treatnment area with a second
el ectrode, said first and second el ectrodes being in electrical
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adapted for location on the leg adjacent said foot of said human subject; and ¢) a power

delivery unit in electrical communication with said first and second electrodes, wherein

30  said power delivery unit provides a customized dose of electricity to said sole.
The invention aiso provides a method of sweat reduction by application of
electric current to a treatment area of the skin, which comprises a) contacting said

treatment arca with a first electrode contained in a garment; b) contacting said



Figure 3a an inside-out view of a glove housing an el ectrode
according to the invention. 15Figure 3b is a cross sectional view of

t he Iayerswgfmiofb@ﬂ.g&ove of Figure 3. Figure 4a depicts 6'?5:25@%?3"3

housi ng an el ectrode according to the invention. Figure S'a Cross
sectional view of the arnband of Figure 4a. 20 Figure 5 depicts a
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herein, utilize the present invention to its fullest extent. The
fol |l ow ng sp}lé]étific enbodi ments are nerely illustrative, and not
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material and the second conductive material are exposed on the surface of the
20  particulates, the particle size of the particulates is from about 10 nanometers to about
100 micrometers, the second conductive material comprises from about 0.01 percent to
about 10 percent, by weight, of the total weight of the particulates, and the difference
between the standard potentials of the first conductive material and the second

conductive material is at least about 0.2V,

25 In another aspect, the present invention features a method of treating excessive
sweating by application of electric current to a treatment area of the skin, which
comprises topically applying a composition comprising galvanic particulates including
a first conductive material and a second conductive material, wherein both the first
conductive material and the second conductive material are exposed on the surface of

30 the particulates, the particle size of the particulates is from about 10 nanometers to
about 100 micrometers, the second conductive material compriscs from about 0.01

percent to about 10 percent, by weight, of the total weight of the particulates, and the



As used herein, "electronic conmunication” neans the direct novenent
of electrons between two objects, for exanple the elenents of the
devi ce (e.wo,20haby@en the power source and the first angCSER00954903
el ectrodes). 20As used herein, "ionic comunication"” mnmeans the

nmovenent of ectrons bet ween t obj ect for e le the eI nts
of the devi éﬁ* fergneg betygsa the tandpigdeten ﬁlao rfrr%rorfﬁngreégeﬁe a ethe

skin, througlcddieofingkial mefdridfis hioBst Aout ghaCt ron novers” in contact
wi th such objects (e.g., electrons pass between the el ectrodes and

the skin via ionic transport of electrolytes (e.g., in the carrier)
in contact wwth the el ectrode and the 25skin). As used herein
"sweating" refers to the excretion of perspiration fromthe pores of
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of electric current” to a treatnent area. The treatnent area may be,

for exanple, the palmof a hand, the sole of a foot, the face, or the
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separ at dd f reamesnéligmetlher, such that all the electric current
generated by the device travels through the skin to conplete the
electric circuit. In one enbodi ment the el ectrodes are affixed to the
skin, and physi caijire s¢paimidchut Ritw 5BY ghee hBuk@ninekctitide Accddineo the
sanme carrier, (conductive solution) such that a fraction of the
current fl oWB¥®HPBuUgh the skin, and the rest flows through the
carrier. The first electrode is adapted to contact the
treatment area. The second el ectrode may be adapted to contact skin
proxi mali5to but d&iguse deisterveoss sectional vicvaefdhe lapers of atelovepf Fighst h

el ectrodes may be in contact with the treatnent area, in which case
10 both el ectrodes provide treatnment. Advantageously, the |ocation of
t he second el ect Figlee #sdepitust ainbend Homsiopg ow cdetraictar@rdihe s the knvieytidror
the user. For exanple, the first electrode nay be adapted to contact
the palmof a hand and the second el ectrode adapted to contact any
part of the adj a®gire #iPls@akdds sddtibedl Rt ¥Bhyarnttaed 61 Figire@hect rode may
be adapted to contact the sole of a foot and the second el ectrode
adaptedzpo contact any 15part of the adjacent |lower leg. A variety of
configurations amg:pOsatditi®s power dehbé?y%ﬁf?h&%?dﬁgrﬁqgé #%&iont he

el ectric current is generated by galvanic particles conprised of two
dissimlar, electrrcally conductive materials that activate upon
O e L0, 0 AHERLS BRI IR scodrBink B ncCHIDAULHTR L pedifd Aoty
second el ectrodes are physica connectfed w R Sther as
particle. | nreammenenbodi ment, 20 the gal vanic particles are applred to
t he skig in a dry powder form In another enbodinent, the gal vanic
particl 3 are applied to the skin as part of an anhydrous or other

f ormul ati on. %ﬁft anot her eEP &rnent t he alvanrc particles can be
applied to t%T EP%EWTJ N FM@NW SNrul ation, followed by

addition of an a%%ﬁe&@"tﬁdt%ﬁe El@lll&ﬂfﬁ&ﬁ@@n%@@djd%d' h)fhe &3 t{’&tlﬁﬁ‘em

conponent of the galvanic particle represents an 25 electrode, with

t he gener at adilisuheaescht igyEntignite ita felist exsentathaiohiowingniesific wbpdiments
fraction of arré.'ﬁerteg} f?ill.lstf;a'ﬁ%,edﬂh ngm&&%%% tﬁeh%mﬁ%ﬁh& of(a?er &Eg’\c%sure In any way

30  whatsoever.




The first electrode (and optionally the second el ectrode) is held in
a garnent. 30 The garnent may be fabricated into various shapes and
sizes to f{vbzb{h%z%w ours of various anatom cal S“rfac%u’?&szﬁdaﬁsﬁﬂéjy'
For exanple, It my be a glove, a sock, a hat, tights, a wap, a
cuff, a band such as an arnband or |eg band, a shoe, a shoe insert, a
belt, a vest, or Unlshidefinedlathepaise,iatlubehnjcal dnel sggnifbntermensed berainglaoy the
or a sock for treatnment WD 2010/,027792PCT/ US2009/ 054903 of 1 he, . m
of the hand “BF°SBE"8° FHE™P &u,ndwatgg&i@ PUe? .rg‘ﬁ'&‘? S{?ﬁléat%‘?fbﬂ? %"o‘?’h@ﬁhw
axilla, the igasnfent beltlgs.CAMS| Sl phblratieHRdParhMapplications, patents, and other
Preferably, the garnment fjts the treatnent area snugly to provide
good cont actclEnGRapentinaed heraip ags ipearpspted Sngefermiees IE?WLFS%PthFIPf@SG indicated,
treat ments ar fQ}(pﬂg : fa B ctrode contacts
subst ant i5a||a§/)‘?f"§fi‘e|!n B paciS et sé’?“%%%hﬁ&eae/ﬁ?f’%’?eferab|y 90
percent, of the risadberginephofmachidicalheancepatic anesss thab thedrgmeibes whish
wetting wt r{.l re. pre | .St S |y
cont acts. al 118 eldeiEen {8 sGuBIERE B0 sorlidbutd B oy BRMR Yottty
t reat ment arie@mpatibility, instability ieftetiabiliergit tespopsy, amiihe lilse. f abr i cat ed

W t hout seans to avoid nonupifor ntact 10with the skin fhat may
result in uneven Aél%ﬁ‘fp‘?rﬁmcﬁf‘&eﬁg] eﬁg%t{"lﬁidﬂl?ﬂl%ﬁ?em an amﬁ*}?éogg‘éd‘iﬁe tent

el ectrod® May obgehteh@odiordsusiait & ?fo%é RHesirddWen&it AP igirell Revel) but low
enbodi nrent for treatnent of the pa rrllg the first electrode may be
housed in a Greaiido aypidiseriqu sidscligeter Tih safesap sffetive amapatied the ingredient or
Al ternati velymsblfod WiiBlarfReth SHRCAEMA S LELAQIRS ag@b{nmirf?@pé’bﬂﬁg eadhr, @
single garnent, such as a sleeve. Addi ionaf |y, “the first and 15
second el ectthodoetinmyandonattict off ¢hes trpaimante tho speefiovergredisit tdyi gongposition
si ngl e garnent . T ar d f a.variet. f

mator i ae ¢ RaP g a o SRaNRR s e PR S e Bl 1 o0
The garreént shoulAd red dapablte eimdbheatrientYgmeas rihe ellcviatnplr edintfation of
materials for uis?e in or as t g)arrrent in}g}létlde, guiﬁj are not limted
to: cotton- 558 “ﬁawg“," “H5n? VB FefE>oP" Pl SPA8T OTFOMILPYr e of
rayon, polyester A20ufdfetin, OtchRirof®| iRiunidaiOTSined R the  diddBV BBvement of
fabrics, conductive nonwoven and woven naterijals, open-cell foam and

sponge- | i ke CHEIaRS RArycEdHOAIRSE, &9 Gramplertae slgments obtReedevige (§i8d/bsFveen

ot her' pol y Mo ouL O3 h A PERARDIANGEARS) | | nked gel 1 ng

materials, such as polyacryl am de, polyviny al cohol , gel atin,
hydr oxy @8t hyl celAsusaklercimy tmoxsamrnyieation Uinesrs, the movement of electrons

hydr oxypr Op){)leﬁa%lell 8§ ecér?ér@,&& ltﬁ'é A&fent hgg’eqf%ett %Y Rt é(:lcrod s and
n odi hent a'lvaterrar 1s

cel | ul ose. € nost ‘pretrerred e

relatively icacenifipessithphrel theisdin tthatigh the alignation aftibons “tlectean mevtis” in
density upon defor.nation .are, m nim zed. anpl es, of further,
Tt or | 21 5 1 GPIGSQHIUGH OV (6 BN PASh BB BB PR kY P Figg
to: hydrogelisnic Gimpert bf &l6RBLALL B (e @EFieh)iif K& HadD ith FRS dectrouSanderhé ©
pol ynmers 30such as water-swol |l en cellul ose derivatives (e.g.,

net hyl céPl uskge (MC), hydr oxyet hyl
met hyl cel | ul ose( HENME)s {aydh 0% RARRY HFak iy eelbttnSedFiMebon from the pores

of the skin. Sweating is caused by conditions such as, but not limited to, non-
pathological sweating, such as thermally-induced, exercise-induced, or stress-induced
sweating; or pathological excessive sweating such as hyperhidrosis, including primary

30  and secondary hyperhidrosis, as well as focal and generalized hyperhidrosis.
The device of the invention works by application of electric current to a
treatment area. The treatment area may be, for example, the palm of a hand, the sole of

a foot, the face, or the axilla.



et hyl hydr oxyet hyl cel | ul ose( EHEC) , hydr oxyet hyl cel | ul ose( HEC) ,
hydr oxypr opyl cel | ul ose (HPC), and carboxynethl cel | ul ose (CMC) and
their sal t e 2010272910/ 027792PCT/ US2009/ 054903 pol yvi nypcBy$06uas4903
(PVA); polyvinyl pyrrolidone (PVP); polyethylene oxide (PEO) poI yners
prepared by nononers such_as hydroxyet hyl nethacryl ate
hydr oxyet hoxyet hyl oG ipen e(quEmmpwaPJ@% G%Ehﬁb%?éﬁﬁed to the skin
met hacryl at eyt HOEEN o bhly ‘aﬁcytﬁ&rhléhchnﬁfah@ﬁ' e @leBiric NGMBYt generated by the
met hoxyet hoxyet hyl methacrylate 5 (MEEMA), net hyl di et hoxyet hyl

met hacry| at edeyivemEnsy threyghythe sidn & gasenletd ithred dvttiar gitcaite I eGDVBhodiment the
n-vi nyl - 2py. ﬁ-NF( a e
(VAQ): pol ycé’rlé QIIOH% TRy i )édcthggftg gl{dy i &eé@ ggéljdﬂsa‘é,_ lfl.?%ﬁdg?egﬁ ofti& hal
noncr oss-3 i rﬂoedarp@&:mm(ydmcmcm sﬁmtmﬁ) siahitiot a fraoti@cof the cuvedny filowatidough
their salts d|u ota esium calcium alumnum etc.);
gel ati n; n‘é I 2%5“?%8&3'1 egﬂﬁ‘g‘] as gum ar abi ¢, gum kar aya,
gum t ragacant h, gltlférﬁﬁtﬂélecﬁb'd’@ REAIMIA, 10A0GhtR): Ghd tRoalibdngl 2200 TTGI docond
salts; polyet hyI ene glycol (PEG; polypropylene glycol (PPG; and
clays or ot HaFotrede Maxdiecadaptad o pantaqi SO BB EnbYteousyide the treatment area.
mont nor i || OnAfté?natlvely both R1RREdS We'ﬁ@&taét th'WIE %étﬁﬂenﬁé?@%’ i %ﬁ:h%dbe
non-woven nateri nonwoven" i s neant t the material,
| ayer oflk hebqnlacle(rtmdbs, progide tmpmicse ddpintigebelys tlteHacatmE ofithe snmndwtw@ode
into a fabri e f nt sheet d
The fibers Clgﬁg t? l éox?(glene tra fi&equ)lf.l, frgléﬁla ‘E"gl%]? thg?‘ eﬁe%teode
be carded (im&: be cacbqlfimidtot enhet diei patted’ 4 harflr amiathblsycamﬂeelehtnbdetad@ned to

Furt hernore, the non-wov mat.erial. can b ed. of orrbl nati qn
of | yer s ofcOREHBH BHE OF BRI G NEHSREVER - 1at GF A SuRds T be
conpri sed ofagapté@kd EdrftacPiheeIbRA F AN EheSIEBENNEIEErodd alEph& loddofitacBihy
"natural" is meant that the materials are derived from Bl ants,
ani mal s, 15 ngwetod thegdiasem iomidess Aiantaat nfigwptenssre paibiensect s. By
"synthetic" is Qa%m t LI
vari ous man- madgq ?Yg‘%l(glhl sﬁJgﬁn‘%mo@nEr?g%CE}au?rﬁg?{graéleg ,el:l)vt\)lhyir?éd dah%\}% geesn
further alt enoggrisedonf |tvpi dlsmglletxaﬁlwnmllmfcmémmwalmmltids ithits aqiigreteuipdnn
the present | tio ber s
wool fi ber s,e QXS%Q t':f"1a|nr 5‘% gesr seﬁ"&g%g{e@%ejl hé%l ¢ %)h@lee%lg %‘su%ﬁ%§%ﬁgl S%aald
pul p fi ber s, elaabianrd plyeicslly fvanpctéd Wih Sa,chjolttteéa.‘f onzgragticlandoid anbodiment,
fibers). anpl es.of synthetic lalsmclude but are no
Lol 200, the, GEIYARE| BRYDHE FEOMRACRG 10y Dol 4i fVreolesciare I Basiker
acrylic fi b%odﬁnﬁﬁn‘: Uth@gﬁvﬁﬁé 9&rt1f:l'eb@fesappﬁéli foOt'ﬁe fskifk Dart FAAG@HYNYdrus or
fibers, polyamde fibers, polyester fibers, polyolefin fibers,

pol yvi nyl 30>allleécfwu1%tiose"rnsvet ragTBR smibedinacnt, ske galiapichBaTHC]poeAR, bezapalied to
m xtures thepealin as part of a%ﬁl%fdﬁ‘&ls%%ﬂﬁloﬁlrﬁ%@&?by%dﬁﬂfn%f%fl I]IEE%US carrier
natural and synthetic materials useful int resent invention can

be obt ai ned th cohange wordlactivityi Eagh wktat oompamentadf tb@galwsc patiplegepresents an

Fr euden ﬁ%ﬁ%ﬁ%‘% éwDé /%g%ﬁ%?e(y CS 'e‘l)ent E(?\&Aln’g\ki)g yt\%\{g némﬁa%elﬁ}/mam‘?e’r wfl\elzrem a
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fraction of the total current penetrates the skin.

Garment
The first electrode (and optionally the second clectrode) is held in a garment.
30  The garment may be fabricated into various shapes and sizes to fit the contours of
various anatomical surfaces of the body. For example, it may be a glove, a sock, a hat,
tights, a wrap, a cuff, a band such as an armband or leg band, a shoe, a shoe insert, a

belt, a vest, or a shirt. In particular, the garment may be a glove or a sock for treatment



USA), PG Nonwovens (North Charl eston, SC USA), Buckeye

Technol ogi es/ Wal ki soft (Menphis, TN USA), and Fort Janes Corporation
(Deerfi el I Met hods of maki ng non-woven | , e
al so wel | qﬁﬁ&b\iﬁ?}qﬁ% he art. Such nethods include, but ﬁ}lﬁ%@%%ﬁn@{ ed
to, air-laying, water-laying, nelt-blow ng, spin- 5 bonding, or

cardi ng pr ocdsisgsim Phthehesdibitsolegfitiat feot, alspectiegiar Borgsstnodnt of the axitlindik
of production_or tcorrposi.tti n idls t hen subjected to at | east one of
sever al typegﬁngffn W&PWQS 8@@}%{{ POHE SE®-anchor the individual fibers

t oget her to for mpreefsblly; fdSkaahdiit figs Welbreaihitat BRAHSHENIL L ProbElk HAbE coBict
be prepared by a varjety of processes including hydraq-entangl enent
thermal Iy b dBI<RE 1o t eitsrinar @ﬁ§ﬁwf0ftthre§@tra?r5@éegség ongEpeREFaL the
10 mat erisal i6@HHRUE BnRtBGBsthAMAY A !k & Radt BOCpGeent,NprRffiviy 90,
a multi-layered material can include filmlayer(s) (e.g., aperture or
non- aper t ur eefaentmof dyeesusfaca e oftibe ttawment redufer mearas apen wetting with a
Strength, thj e I - WOV tarial-

desi rabl e atPiBurre et iE Hekie Q0RO i,
addi ti on of dfthedurfacermtaafitlad tsqatrsent hreal5 as wet strength resins, or

the material may b de of pol yner binder. coatings, stable.fibres
oo "based on cyPrOREtRCBE SR RHGR b B g e B T GO coitc
st rengt hor esjifisthé BiEh tEEmaP rsul@meunBedn dlédifid @lrehOdistMbition.

acet at e- et hyl ene gVAE) and et hyl ene-vinyl chloride (EVCL) Airflex
emul si ons (Air Prgggetesd elsshipdshmaphy held g eaparatecpafiert- Bl GBI, (mep
Products, L%Hib@@imsﬁﬁ}or t}%gexﬁblnﬁ 61|° BE-paRd, fﬁ}% "kt oo ﬁE{% gbg%{l%eﬁ!’iﬁ' a g%,

20 Phi | adel phi a, ), and Ethyl ene-vinyl acetate ( enul si on

( DUR- O SET( mhilgythd\sacpurh il 2 StparaécharGivend. o'diesnatiBely difje Wiast@nd se¢dnd elfhicodes
amount of bindj .erd I 0. the t nges. & 9
o about 20/Spy sl g4 PnbsBbR. hih S TUC ARG P e 3
of 1 ncr dasedesnd elgirddes any abistitivesephtaite coeghatiyents vithintahsnghogarabite d

| hydr g ent t techpi . Lo thi. i . th
Thalvidual o5t IBEPTRALTR P Bt Doteitir oTeiits M PREAT: sibee e
strength or efdctrdes Sands the bdaddidte Thiv dakiidH: shb@ld e Baplable UsfeatBbibilioh Garrier.

materials. The advantage of the latter technique is the excel ] ent
sof t ness of EtXﬂ@PHéﬂf\mﬁgwlméw a or as the gagmany inglade, haf 28 aet Waiteditped

In order to chi6H.BASE ehll8; SH-ABRASpAE e o8 YDh R laERixtdrX %Fpiy%iﬁ, ﬁlye%’leé?h

addi tives include, but are not |[imted to, polyols such as glycerol,
30pr opy28ne agd/gt othen polypst Jibetsy fedinewgyapciabricsp isomduciye nefaydver tahg egoven
citric ester f S C S n .

sor bi t anest Q?a g‘?r&%d‘ﬁ%&%? 1§1/I fé)? %dgl}fﬁnsgg?é/%lger% eagé.g all%\/\%)IﬁgIggd of polyurethane,
2010/ 027792 BelytisS2 Q080 St 3 polymers; Vidde cprsedhkadg abdir ianeross-fimyedb gelling

incorporated into th arnents t revent .| eakage..of ter fr t he
haur EROr o i, BE 8 PO TRDY Bkl POy tali ol 2R iRt e fel 0%,
i nper meabl e hidloRFethy3ettinloss POl WBloxPiropédldse, M, ndthyhedialops,00f i ngd

treatnents on_any of the garnments surfaces. 5Sensory aftributes may
al so be 2P nc 6#BeFEREy IcellW¢Rs. | nsol ubl e non-woven substrates. Exanpl es

of such sensory gf {{d ESrefelted Yfboditbnt, atﬁ"lzn' tn‘ih_@ériah A 8 in%&hﬁlre%séble

gkt
texture, pattern, and enbossing. _ I's preferred that t
second el ectswaddbatdecapyaéions in cprent idetsity upon defernfatins preghioonieesde (i . e.

treatment site) gUehybiSF nGhSShEbEAL UL Ebr RARS bithehM2MAL Bt bR not

or gans of
limited to: hydrogels, cross-linked and non-cross-linked polymers; swellable polymers

30 such as water-swollen cellulose derivatives {e.g., methylcellulose (MC), hydroxyethyl
methylcellulose (HEMA), hydroxypropy! methylkcellulose (HPMC),
ethylhydroxyethyl cellulose (EHEC), hydroxyethylcellulose (HEC),
hydroxypropylceliulose (HPC), and carboxymethlcellulose (CMC) and their salts),

9



10t he body (e.g. heart) is mnimzed. For treatnent of the
axilla, electrode arrangenent will be designed such that current

through i ng@rgle2phgans is mnimzed. Power Delivery Unpdrniaiidspoyer
delivery unit delivers and controls electricity flowto the

el ectrodes. According to the invention, it COEBBI ses a | ogical nethod

to deliver apoémsdnqlml (BVéésep@wwwemrr@td@éed Demlwfbylﬁr}e paidedPER);
user input rﬁerpr%&%a’?l mJﬁBﬁl%rsCQ HO'a Ea@d‘?ﬁ@ﬁlﬁ?%&ﬁ&c@ﬁy HEMA),

t r eat ment coP ar ed Avent i onal —devi ce typi eqw
manual adj usltydmxtyethéx;tethyl cumeﬁmtryﬂam eEHRMA), 2 0Plrekwlicthoxyethd h@equlate

delivery uni t.abl n

Funct  onal | tGTRMADBr Ty abv Ry rsee (NS B Al FnE Rl e
del i very sunitMEEMADe BletgRIktRikyathgl I afRtiRcGLn t(hmm}mw té‘thjzle@eds glycol
protruding to the irst_and second. el ectr des, terpati vel(}( 5‘6
power del i vélveﬁﬁ?wlaﬁa@@Méi%}’ma Fe2pgpolidgng {NYPacmpthacrylic acid (MA)], and

connecti vit Wind|CacRfif ev&e; paﬁcmaﬁnmea pb%ﬁgyﬁi%n B@lﬁ«ﬁiefkg cmsihﬁﬁedoﬁﬁtghon-

el ectrode. In 25 ot her enbodi nents, ivery unit m
worn on a | eyosstlinked thfmrylltv\nﬁﬂldﬁ l@énfdl‘mWe@Rlea'dér wn@htm%@elroa‘»alfét(mum

simlar item i 0

di rect currént tdbflfﬂ) eSW%I% Asﬁﬁl% nqu” %C}?g%&&?éc ose EM%QE&&H%S
Pat ent N® 53u@14125 @Jrﬁ,arabid; eumdiatayg, g tregatat(tl;i;@uar g:m,agtmmhfd:nznmt aghalginiv
one enbodi nent .curre Sit nt inte Lt alea
o S0 e he i gl eit s Py e by bbb bR A i (et B hER
general |y | es%tichanelabRutintral s &8 ntos € Idagolteos1IbMIRN about 0.1

my cn? or | ess than about 0.05 mA/cn?. I n one enbodi nent, g gower
delivery unit prdBgsesmkodigicnhdhe mrteriplosAMDSISEY 2 BO8-KPYFR M%la b&¥t neP-

vol ts, such g6t o, ahpiht the hudROYE a g‘épl)itt'ﬁe e, 3ScaRPiEd df fbers that
volts. In one WO 20101027792PCT1US20091054903 enbodi nent the power

uni t delisverae upt wovdnLntorp fabag bueithey asfoyatd igto TRecet Ghatagfepagd§ydbelhe
stepped UD eygel Lo tﬁ%l de%argcfo%gg% LBy Rlgh@r t}F?rcaﬁ)ﬁ@QBhng@ie%g%‘gﬂ?ed

vol t age may
t he power detb|b¢e1hemuad tin pﬁmaﬂlgaimleehm&nmuf“mttm'mmal thy rehtwdviem gnateBiabédn tat

the end of treatnment n safety
features thatPTHSHR%GaS? combingt 1%?1}1%% Ofgﬁ?%h?nada%f‘f)gsbgﬁ ‘and

automati cal |y shwond@uienth@edty e be ténfriked b oaiicty bf nithal sieMdreentheic
have over current |imt nonitoring _and prot eﬁﬁtl on wth automati c sglut

down, widh regeidadey . natgrh léﬁ%ﬁaéhﬁ‘émhﬁéﬂ%te‘? b agedrrived A9 PR M!S

bui It in el egid-RA6 HPERIBREA IR, Hﬁﬂiatsoﬁﬁd“ﬁsécwgsﬂ @ﬁltl’ﬂétfch P QB2 the
shut off. In one’ enbodi ment the device may Include a |oad monitoring

function to mafstale atchabtaiabd erinveilss framevgmpenarymadet satesigls ornfrem natural

function may. %%@WA*&%%R@%%B&S%%%@G device in the case that a

|l oad is not d the power delivery unit is a
battery (e.g., aNeslaitggasbmples of natural materials useful in the present invention are

25  silk fibers, keratin fibers (such as wool fibers, camel hair fibers) and cellulosic fibers
(such as wood pulp fibers, cotton fibers, hemp fibers, jute fibers, and flax fibers).
Examples of synthetic materials include, but are not limited to, those selected
from the group containing acetate fibers, acrylic fibers, cellulose ester fibers, cotton
fibers, modacrylic fibers, polyamide fibers, polyester fibers, polyolefin fibers, polyvinyl
30 alcohol fibers, rayon fibers, polyurethane foam, and mixtures thereof.
Materials made from one or more of the natural and synthetic materials useful
in the present invention can be obtained from a wide variety of commercial sources
such as Freudenberg & Co. (Durham, NC USA), BBA Nonwovens (Nashville, TN

10



15 di sposabl e battery). In one enbodinent, the battery is a

di sposabl e battery of small size, such as a button cell battery,
suitable f yabl e patch or facial mask type adhegi (o1}
Exanpl es ? sul pﬁ?e batteries include, but not |im tegJ to @g}tot 0?13 or
coin batteries such as silver oxide, lithium and zinc air "batteries
(which are tfy%ﬁ):ﬁ[}ll Wouwedens lﬁNelmtaCharbbwntS(bhlisa),o&mkcm"gechmlqgiMWaﬂcisoft

battery |s p erre use ts h ener gy
density, héssﬁl}\ﬁg@n@?drPwmeéﬁtappfaéﬁﬁ’ﬂ%ﬁeéégld%%fes of zinc
air batt erl es | ncMud@ds diuhakagendhokoventhdtethld ore aE@ew@l kiwhMnARS afinSlich
AC10/ 230 (Ever ea(gy_ gaétﬁ)ry Co. Ing., St oui s, Anot[t

preferred bdPEBIGF pgipde (Ut asviot dimited 04k Yo KT Yirgy B i RgKing: Hif-d
state el gct r%ﬁﬁ'ﬁg‘ Sﬁkaﬁ&g prB@dsiR Yhe %&k%ﬁm?smﬁteﬁeﬂt T &JaYdI S8 VT itDREthbA of
U S. Patent No , 25Preferably, the electric current

del i vered bypredvstioreor eanpositiomds thea subieated tarae leastonapf sevewhiypesef bondise

S?‘gfg'rgb: §S| EJ&% an Aé%% Sh%td dtft[spﬁbé{% t&%shreep(t)ct %&@@? 1E41 t]éﬁ'unsg web. The
therefore r etoatwoweh ysupsgtiate tareébe prepamdebyerﬂmmm}emf protesses| iecltiding hydro-

t deli d | | . 10, t b [ d ot
For e of - skisnarmse: el Gl ¢TI ERL Sk Bt enorbyon: te

exceed 1030 mattddladid Ga¥s a single lyer QRemeltipRdiag@s! In bidEtislgVd eild-Wyvbhear
conpri ses neans for reversing the polarity of the fi rsfrt‘J and second

el ect rodes. "ienp! faminglude &g dRysre @o@geﬂwepﬁa?n-mﬂ@ GeeYer) &yl fgher
from el ect r ophsIBGRIMA&REL | ONs involving carrier are mnimzed. Upon
WO 2010/ 027792PCT/ US2009/ 054903 operati on of the device, the polarity
may aut omatical | igMith ChicRAES, or HrmAkYs tdf RheEnd-wB¥on ﬂﬂ@ﬁzﬂ%d}%@@demrable
current intensity and duration. In addition, the current I'evel may be
hi gher duri rgribetei dhis calbnachiryedforxampleaby theaddigian pf biading matesialsesuch

such thg f
it oad | (falEk el REnC At h B IS dHboRhe ARG i, sable
enbodl rrent ftbines, pgl based gn wottdn, mobl, quuaudathtedtker Exdmpdgs cfl wet (qar.arg,th gegms

For exa h |ntens tre be ru
Rt A B g o AN
treat nent swhbnhe (Eh’e:LanQﬂﬂexdumum@nt Hias Pmaect@,f Ltmgatmptmexbehd acSlic

Oper at | on_ oPOLHEAAT b Tahieh PAnRHEREL ST 351 servlin b Gbsmanteises

pover deli Vehyladéitia ct@t), \4all %tﬁyl@%thflu%éﬁalté’ (EVRH @afildiéh ADDRNG-SET® by
electricity foll owed by a contlnuous y decreasi ng anount of

electricit y,Naélpttalcﬁtarlll yﬁhpmqatﬁdﬁﬁggméero?ﬂhﬁh@ appptoRfshipding guaterightn the
electricity p?sc {e%ngn%ééfpﬁcﬁﬂﬁcfutk Mo od?%% wa%ght Hﬁthsét%s{}&ea”ds

decreasing electricrty or exanple m nf énsation

preferred that ehgglydven Gl toflﬁi%rc% g&&gh%\% APARESk dtuifd VP A 0E @- 2
maxi nrum val ue and then gra y ranpe again to zero.

preferred tvaliedcspanipes or rhyfi@tfaltang&mtcoﬂ teolmiguegr & tas tqcamnumgh@ml‘edual
Ranpi ng 4iS nt.r LIV

The ot rg‘r%p }btct?é w}?&e&%g&ﬁ& Bolllrt Q&eg%dﬁ Xtrét{?g‘tﬁo Gﬁlﬁﬁ]g&ca 5 ren?d &Eﬂé%
be i ncr easedhamdd dﬁ@sreebaﬁimg mxetils. sTtteaailvhmmgecnfehe latt@] tewhalque ¥ thé e;a:yrtélﬁs
durlngtreat% a safety feature, the length of the two

| eads for e&f eé?%%@?ﬁ%wﬁﬁ?“ﬁ@e ried to reduce the chance of

i ncorrect connectl t he u ddi t ona t re ¢ tj ans

|1
my only £11 one ASORYSLREY AlsS B wAeddROMEE Ry ke 6 sSHrsTR T e Subshrates

m sconnect i GRampRe P QUEY additivies MRYudRELHaSE dBEEmited to)pblydR sacly @t Be&ol,
nonitoring. The rationale
propylene glycol and polyethylene glycol, phthalate derivatives, citric esters,

surfactants such as polyoxyethylene (20) sorbitanesters, and acetylated monoglycerides.
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25 for this is to detect sudden changes in voltage, which may be
undesi rabl e. For exanple, a sudden drop in voltage may indicate
conprom segoSidhapes meabi lity during treatnment (e.g. cutgTid:b@iosfons
formati on). Sudden increased voltages may indicate | oss of contact or
| ess contact area and subsequent higher current density. In an

al ternat e embodi n¥pferpredimgdbarriens may bseinconppiafosle e fthey sgumspsinite prevent
D @ o e ok A er iMIh O BORLA AP hEG L Y kR UBlbacy They may
electrochemc Feactions Initiated upon wettin e sysPem ab

di scl osed i rconbist oS iRatrerhblApfilnisc abé¢homs R@tynnecadm tatexNdidms, 2@047%1&266'@1@,
2005/ 0004509 nd 2005/ 0 48996 For exanple zinc ink or another

anodi ¢ i nk rﬁé‘i? PErs Y} R ;.Ijlﬁ %ﬁ%&‘“%ﬂ”@ﬁ%ﬂ first elect rode whi | e
silver-sidver chloride i V\D 2010/ 0277.92PCT/ U 200 05 03 0

anot her cgat hodi c Hf(o%%/tpﬁ’gteﬁr gsaé tlﬁcorgoer%tg d Yel'&c égl Bic®hon-woven
El ect rodes naaystifesi MExanpis dfrsuélv\lébnﬁ(ﬁ'_r,m&hbﬁf&i‘ltnchﬂé Angenrendt lmncbdame:olor,
activated upon wetting th carrier. @Glvanic couples nay al so be
created by cEHUiFPIREL P HYSEEat erials. Alternatively, the device

may conprise eletrod i cul ate for for exa |l e particles
conprising the fi Fést P@%@Br@ Lhﬁnsﬁc‘ﬁlgr Flpdiods b@oﬂﬁ?‘?%s’inn%r s@cﬁi‘ﬁo‘lmt
el ectrode, Qilechoddlie. ﬂ@dtﬁlbl@t'sﬁ% fOMat Sbdibcdd oluler: PRssin rtﬁtbugi w6l bRdes of
and second el ectrode, i.e., particles of the first electrode coated
with sechd tbe bed(E@ehsrsd symmimized. ect ri cal current may be del i vered
to the skin usin r i

Pat ent Applicati %r?g%l g%g?%k% al%@?ar %838% OGOSg%g{F \ﬁggoégjkss%ggﬁgl E{gh that
Dose Awcionithrogel mterha orgamestriomizedie el ectri cal dose (A min)
delivered by the device may be custom zed and determ ned by an

al gorithmthat uses the current intensity (md) to calculate the
appropri ate Rtﬁ\aaen‘em’rert/mﬁnuser. Current intensity is 15 sel ected by

t he user ased o his tol rance.l for the treatnent and,seyveri
of con_dl i on. ﬁ’e’iﬂ ers; yat t” FW@W%&W‘E‘%@W trethg © L/?trroc}e%
cust onmi zed d@&%mﬁx@ td thel ROMBA! iteIRIpBYEsNS lodiQ nevtiddiPicCdelivBe a fabtbowieny
algorithm z =360 (1+x) 20 such that the benchnark dosage é360 mA

mn) is mul tﬁfﬁieit%@lw dose aeft glectypity) brsadoom aseiy tpuf-or Tiip Jgpades; fpr more
current int Jand X MHiofS:

(A1 12)/ 6 2Sumeiatld Jend @I E rclirlelt Bl ol AORVGHOR, dikides, bich
range is thaypitlychquise mmqalraCB@(chﬂOfthe ceerd éntirsityeen t he dosage
curves sing fr ghove e o]t E

Shows Y T espectisul DEPeeffdRbmalh Lhimndt bodufR o eaty, ahEB s
preferred dq&agﬁ fundtismality ahth atobiihy aum@usfer dmoae ealbudineht tﬁe}aawer delivery

(di anonds) . gure, 2 cts a graph show n h rea dyration
cor r espondi r}ﬁ“ttpd“‘%B? H?ga gé)gﬂg"‘ef’t a\];@g‘d&g 3?%1 ]%a S protridin o A

second electrodes. Altematively, the power dehvery unit may directly attach, with

electrical connectivity, to one clectrode with a lead connecting to the other electrode. In

25  other embodiments, the power delivery unit may be worn on a leg strap, belt,
wristband, necklace, headband, or other similar item.

The power delivery unit may provide conventional direct current (DC) or pulsed

DC, such as that disclosed in U.S. Patent No. 5,042,975, alternating current (AC), or a

combination. In one embodiment, the current density (current intensity per unit area of

30  the skin) provided by the device in the present invention is generally less than about 0.5

mA/em?, such as less than about 0.1 mA/cm? or less than about 0.05 mA/cm?. In one

embodiment, the power delivery unit produces a voltage of from about 0.1 volts to

about 9 volts, such as from about 1 to about 3 volis, such as about 1.5 volts. In one

12



Carrier WO 2010/ 027792PCT/ US2009/ 054903 I n one enbodi nent, the
first electrode, the second el ectrode, or both are in ionic

comuni catyan. wdhea carrier containing an electrolyte. N /os
0 9 . . P 1“[; 054903
preferred {g?r}bomnen , the first electrode and carrier féﬂrlsfzrs{:’

el ectrode are separate fromthe second el ectrode and carrier for
second el ectandaddimehhthegmmer omit délivesrupnd boarat exresding 0 lveltw Jee voltdgh may
each 5 el ectrode. The carrie be a |iqui e.q., a ution, a
suspensi on. Aot PET i< hu ot o Yaihgn ot Sishnls £ AEA2 DS mebibee
conpri sing afeppbbay RSUtvotmt eri al such as gauze, cotton or non-woven
pad made of synthetic or natural cellulose materials), a sem-solid
(e.g., a gel, a dFeanfmBoqimentoic DRVET SRAVYEN Wby cappblaRfuingativallyoshuiging
solid (e.s0. oraliyoRidrhgsehehoam conposition that nmay be reconstituted
by adding a liquid prior to use 10to forma gel) that during use is
capabl e of conduditenlgviet ewy miaed builtfin safetyfeatiires thabhenitas. the ele¢theal current
carrier may i o) S t . .

one enbodi mac%ﬁ ?érg%ydcﬁﬂ%lge{%a%g%t ,%g'ﬁ}&}:eq%%q(f%blrn sgrfc:ﬁﬁ) S g{nlge&f thlesdegla%jgl(?y
to the firsthaet eetr adenbyintihenous@ingparidoproteotiar watht aroragjyl shungotvhewith
first el ectro‘ije to the treatnent area. For exanple, the carrier is
added to a MEfEAMEY- for use in or as the garnent (discussed 15 bel ow)
conprisimg the fi she emB6dimRHECthe |dBvied &r1a¢ TRAGHIEBLt thNEciBiEfisédnnbdiioan
absorbent material that can imobilize the carrier (such as gauze or
non- woven pdeonitorng fersiion wish gutopatel shabatfadt off tamborEncst dig fedes may
(e.g., the fj - i ik N ' .
bsor bent e arical TR PEAATHI AR, DR R ey BERL FUbRE. T
and pl aced ifanation myyeummaticallysbhiclo2@ thodryiedu thieicess thardoad is nottefosted. |
an anhydrous conpositi on w lLigible conductive ions). Prior.to
or during the vod ohtbBthdlbidl A7 Ik iSes SRASEA by GE) 4 obli Bl
anhydr ous caligposibie eutety). Ih @ne feirbaditeyt, ithcha@seisi 4 dispaable bGhitaty tof stipll

enabling the. passage of an electric current through the system
Eanpl oo of SReSEALS FortAcEl deteyy piable Hoe R ok oo Bkl Moy pe
water, tap wah@ive ddvikl Ek£th1vabRuitalle hRmirks GnoNaleC but St ilihnifteaButton or
| otions, and 25pol ar solutions. O her exanples of carriers include

bi ol ogi cal foPisi ksteres sugh pgpilvwh ogidenlithigims ad ginc i hattapessrbich are typically
interstitial W Gnall fo Al phd i Hé}g- MI?_{. d;
saliva, rrensu'_tsédual &?al u‘?l%l& “ gaéﬁégrﬁne,gglﬁya\(a ilﬁgl egfb cﬂ?g? g)ﬁis?lau
t he bodyOandizeringhigmensrgyhdensisseasvedll avfts eharodeentek fricBdbngss. dsxamples of
el ectrol ytes,jn . enot |t - raoe yt A

accept abl e ?)Z}ngcfaén‘ill ? gtgeﬁﬁgﬁ%‘éﬁ%earhug aéec%“ggsf,n%g%&s g%,%%l%%g, #951? %#AS?QCIO/%O
peptides, 3QperyqigBakiegsCo. ot % Doyis,MO). imdilee prtssredrdttay fatthedevice is

i norgani ¢ and_or.gani.c conpoungs.. Exanmpl es of | nor i.c salts include,
but are not A ReHTiedus J oPer fiudsiis Blepitarbrmisal cbifm RPGY s Ptery
pot assi um chik@kibeein 1.5t Pdieimneh5@p7 68, cal cium chloride, strontium
chl ori de, magnesium chl oride or other chloride salts), as well as.
salts of3sodi um Preferably, the electric current delivered by the device to the treatment area is at
a low level, for example less than about 20 milliamps or 15 milliamps, more preferably
less than about 12 milliamps. Use of the device is therefore relatively pain free. In one
embodiment, the electric current delivered is up to 18 milliamps. To prevent burning
and other forms of skin damage, it is preferred that the current density not exceed 1
30  milliamp/cm?2,
In one embodiment, the device further comprises means for reversing the

polarity of the first and second electrodes. Such means are advantageous in that pH

changes arising from electrochemical reactions involving carrier are minimized. Upon
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potassium [lithium calcium nagnesium strontium fluoride, iodide,
brom de. Exanples of buffers include, but are not limted to,
phosphat eswoGhigi@tRs, acetates, |lactates, and borates. pdyrGH609/054903
enbodi ment, the electrolyte is an active agent, or becones an active
5 agent after t he passage of the electric current through the
carrier. Examsrationof thouderice] the pelarifytreayaautomaticalie pvideli onek . arenultiple tigics,
not limted e r C
active agent&e&ﬂ&%‘g off rb(ahjeﬁ't ﬁl%n%%aﬁd]qgﬁhpﬁem\gg@ﬁ%f Itl{céog{ a%%me/gﬂg be
In a furt herhlghdncddrmgper,lodtslvéleuahar arede nayt the sm-treatmanmsﬂan@cbrtha!rdwecycle
organic solvents npl es..0 ni.c sol vent.s. 10|n
i ted tor GMeATeT SO, DRouRrERy it ate naii: ebin s
cati oni c,5 ankg@fh&t @@, noni oni ¢ nat ure; veget able oils; m neral oils;
waxes; guns; synthetic and natural gelling agents; al kanol 3 g%col

r d

and pol yol s. In another egphedidasb disRarity nQpQy i revegyel #t
second el ectgde, ARy Reidhf f:lﬁ'l:e%mntengf?f tﬁ%’iﬁﬁgﬁt Gl Egﬁmcﬁ-'bﬁé ﬁ&lalfl@r anfifiBen
first el ectrode nmay be purif wat er” and the 15carrier

second el ecttemainatpdylt he psﬁf@tﬁdf élﬁtedlesmmﬁﬁrﬁﬂe be the mémﬁu@@g (ﬂTlS type of
gl ycol s i nclty ﬁnenl?m are not limted to, glycerin, propylene glycol,
butyl ene glyco pent al ene gl ycol, hexyl ene egcoI pol yet hyl ene

gl ycol, 1®ol ypr op;lt Bpecigiracthbt, thelFimst bgttamie by lthycambde atrth@mhly béoerglopeodlthe
gl ycer oI, an ﬁan triol, and copolyners or m xtures thereof
Exanpl es of VWS Il fAPGHe, but are not limted to, those having 20

from about 2 car hprpnat Qﬂ[ﬁ)dt@erﬁbwerl&me@b@ﬁt atloREs § @oftinuohilg Mabsidy
2 carbon atonms to about carbon atons),. such as isopropanol _and

et hanol . Exa##Ies OBfelﬁSm%lfQH‘PWﬁﬂ by@, coinuensly ﬁweaﬁmm atnwnt 8 cleRbisty:
havi ng from abghd n@lﬁ&ﬁ%%n@%ﬁ’%rﬁ%n@@@b’ﬁ co]ﬂg‘raﬁtaé'l&‘ﬁ%li@t%fﬂ?e bRd/8r afteh BRI

about 2 carbon at bout carbon atons) such as propyl ene
gl ycol . 1Z5Theriodyefiinoesvigwadtdscramingrdegpiciye dor Exemphe te mitiinge serpaten, it

amount, base I r t

percont o abBraRy B8 8k DY e Riual BB Lb Bom Bl LOMLARM o
percent). Wand rthernagradhmllp respdit davn dgain Darerd. &1 is (ppaferoed thex a]namgcs iim palarity
anount, base on the total ght of t.he car om.about

percent Lo dBBUY aomedial My BRY? Rampiin 6oiol6H Ty RRYCr B ABEPitoR
percent). 3Mnd e@{b@dﬁxﬁéﬂodﬂe@t@t ranip@né aat ib8lonk Sr Bwd OMEARIMA the ueatt mhar
such as an anhydr ous corrp05|t| on.that, contains organic¢c solvents that

i nt er act20st rksrBergasahan droscassdiip this (Rghien oves piphylith 8T GysiRsidukERg Beptment.

resulting in the ggl ﬁ?&?fé&&r@%é’l@ﬁ%t%fhﬁ%oﬁé&dé Rf c8@SEedld€e may be varied
tenperature of the carrier and he power delivery unit,

consequent | yioj ngdwasaticnghan¢ge of incorrect connection by the user. Addmonally, the wire

connections may only fit one port on the power delivery unit to avoid misconnection.
The power unit may be designed to include a voltage monitoring. The rationale
25  for this is to detect sudden changes in voltage, which may be undesirable. For example,
a sudden drop in voltage may indicate compromised skin permeability during treatment
(c.g. cut, blister formation). Sudden increased voltages may indicate loss of contact or

less contact area and subsequent higher cuirent density.

In an alternate embodiment, the device may be comprised of a galvanic couple
30  of materials which generates clectricity through electrochemical reactions initiated
upon wetting of the system as disclosed in the US Patent Application Publication Nos.
2004/0267237, 2005/0004509, and 2005/0148996. For example zinc ink or another

anodic ink may be screen-printed as the first electrode while silver-silver chloride ink
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WO 2010/ 027792PCT/ US2009/ 054903 el ectric current generated by either
the battery or the galvanic power source. Exanples of such organic
sol vents i t are not limted to, glycerol, )i;‘cql

propyl ene ‘3Py§%f“’77gﬁt yl enes gl ycol and ethyl ene gl ycoI ) @260@[094903
pol ygl ycols (e.g., polyethylene glycols of various nol ecul ar wei ght,
such as PEG4D @nahet qadioyliarinipyiag ibe phigled eslis sedond atacoods. Rirceoddsamay be in a

wei ght's) . carrier al so contain: .preservatiyes uch a
Cr a0l . ohl PSS oS0 RSP BERRBR L 91 cHOHO BB ML EOURE comes
propyl p- hyctsamhhﬁdwpla& iy RIRE BO Lreatch biresiaative 1heMaRnkadiawn chl ori de,
benzet honi um chl ori de,. and phenyl mercuric ni trat %Eé stabili zi

n
agents or anti oxﬁd'&ﬁt@"? Ié’ugﬁ' Q@”‘?S’SH’&V bfoRpsiss ¢lecadasr 9 parbeylate etgf%r for
but yl hy dsox ey 4031 et fos dRMpYksinBNAE P IR IbRNSh & h d
N acet yl cyst gl ngi I%Odl tjrrcf&blpglu1 PI te, SOedI J&F}h&nrretd @@uﬁ thhé ménogtl Sr?f‘c"n
f or mal dehy@é@ﬁbdmm‘ siagle, pagidasqoepsisidi bathhe Girdt |eteetrocieoandm¢ecrndl dectradel
nor di hydr ogyai i

ethyl enedi alr{n% . taﬁ{c?eg é)?gb«lg%irsé %ﬂ% rg&e 9&{6%%&# ?ec)gﬁ&'%ll]p?gde milterlal Electrlcal
aceti c aci d,cunedtrmhay bﬁ:d&dwerrab@& Mmmumg ghlvaglumanoartatdsths cbmhbsahirt the

t hereof); oni ci t s sodi um chl ori de,

sodi um 155uﬁ?sd€"§emd’@? a P'i‘/ 8r @7;03&%%8?91 enmbodi ment, the
carrier [igs present in at Ieast about 50% such as at |east about 75%
by weight, of the total weight of the garnment prior to use. In

anot her enbddistenzedDase | jquid carrier is present in |ess than about
10% such as |es§ﬁc%}ﬁ 3otk ihventiBY, WR! Gl dbie (hAT Aln)WRIiO&Ed ¥y fbe
garnment (for exanple fg he garment nmy not 20 contain any carrier
prior to uselpyicé may beirchsiemizediradi datermined Hey ae\ﬂlgnelthrs tla@icumpatm surréng
i nstructions_for. t er t ar r.

appl i cat i on 1r(1)tI§:ns (?n%f ahéu?atg tltle ﬁqrépr]atvﬁ%sea%g /tger u%eno t %ﬁ)rrenl? mttéﬁ)sny is
prior tdsor :,arbd:ted bapht usat based oEItmctd‘lmhe:s [2&el Her diee@éa:tmd&&nﬂesﬁvér&y of
reactive condugtive_ el ectrade t condyctive el ectraqdes.

Lseq her ei n OO GRS Bh 5 dtis e BET s POLEEIES B e b
under goes augg}@ﬁgﬁ,yhrgg cheRatak, (6O %@gbr;ﬂ[ﬂﬁl ng the chem cal
reactions occurring due to passage of electric current through the

el ectrode. In one enbodiment, the r&actd&Hdonductive el ectrode is
made of reactive materials such as netal halides (e.g., 30

silver-silver chloride (Ag/AgCl), silver-silver bromde, and
si | ver - €01 vench tai the) benphmarki dosages@60 vk npin} ramyltiplied by acheior oIl +x to

reaction at .fhG.catade SHELAGE i SORYSI SHON O oaphl iy sy hal T de

to netallic ver w nwan consunptron o oxi di zi ng
agents generated by the anode. The rel eased halide ions may be
subsequently oxidized to WO 2010/0277g§ US2009/ 054903 oxi di zi ng
agents, such as chloride ions to chlr gg% hypochl or ous aci d
(HC10), and hypochlorlte ions (Cl0), and |od|de ions to iodine.

As used hereln an "inert caonductive electrode" is an el ectrode_that

does noRSunddeloraischisins defingd s doliarse allhe slipned dpssrrangeisothat which is
embodi ment, c@fﬁpﬁé}ﬁréf th ngalé@tb'e%en the dosage curves arising from the above equations

with A=2.0 and A=24. Figure 1 shows the respective curves (triangles A=2, squares
A=24). The most preferred dosage value is that obtained from a value of A=]2
(diamonds). Figure 2 depicts a graph showing the treatment duration corresponding to

30  the dosage curves of Figure 1.

Carrier

15



5 electrode is made of, or coated on the surface with, an inert
materials such as noble netals (e.g., gold, platinum gold-coated
conduct i vewigehali®yzconducti ve carbon (e.g., glassy cari@mu9bo9/054903
graphite), carbon- enbedded polyners (e.g., conductive carbon silicone
rubbers or conductive vin yner Sf@ conductive carbon pol ynmer foam
or sponge, sil verlnRasfHee @aﬁte@eﬁrat@ etrede, the sceopd gleptrede) %frt?‘ﬁ]éaféé%toét?
silver, silverhy Gt WY

silver), and cor rrgéguglgwrltgiai st antC%gﬁ ﬁh%g\slﬁ{sﬂg &gsgés%naﬁrel ngéggs{&és!ﬁ%rg@hﬁ&t
Fl exi bl e andhe 6indt slentatrlecand gandise forvfesipityeilayle sspree fiometbe seapeg clectrode
RN A0t Ur ek B BieP KR RLb A AIRLLAT PRIRAG: cdiiof® o HellsEEHich cach
el ectrode netertal Sent 1 nven nay
al so i nclmdeelmducﬂ"huearmf:r ﬂfey at aflatdeg.g. faosdlmonnesﬁmanmm fop amemulsbon

or conductive non-woven .of terial enbedded th thin
o e R s hopizsd Vil (iRt sBa e Al hstroge TRt saelyes

of conducti vgu¥O\ghoPbr RENWeVEN pdRaad 8F mtﬁﬁc%%aﬁmcséuﬁme maieﬁms),

el ectrode nay be a nonconductive woven or  nonwoven special ly knit

wi th conductSeiéselidiers amsl. @ caesa. vilefipn, slieesnyies orhydmeelh ofpsalihleds, a
printed or

Ponduct i ve paiEftdIREHE R Rioh Ui mdy Ve BB SGRERE 10 priqe o e
i nk may ldonttaiforma awl)vthm dwing ysoliy namable dfi qmdérctm@ubhtﬁmty rftog aw relectrode
sprayed con ctiyve | n8_can_be s . honwoven,
o gl R e e SR A SR Y T

gl ove). 25EI ect r dfese fmbbdlilﬁemnhdednm(efgt ta lghidee sethivginig) Badbedsto rttﬁeaﬁzes

of the body such a he underarm _or soles of the feet. This ma
achi eved eit %atrogifgh%lﬁaﬁwnebwcﬂae’f"tsfrvaéﬁp@gtgeth? Gyselegirade i the gefen %a

polymers or p@Rbiiple,Ahe ¥ridra! sded tda RARFATEHGEIIY 8 SUAS SFRemEiscussed
| am nating or spraying a conductive nmediumonto its surface to

real i ze ¥he hercfw@ecompﬁ@ngﬂ@rmt clastipde. Inonc embediment, the mutrsighig we ebspebent
sol e | nsert HRYith? bl wrﬂhbﬂf e tRcSEG RGN AL gﬂfzsgrﬂq]t.\bm%gg&mtvc%ntanﬁ
or Iamnate Wlt con tive lam nate ‘to pr e conductive
surface on tdrés inveotaer. w1th the eledtrodege.py, Bfedirstettctriwdit is térsaised Wiltie onafxcdf
t he second g ctrod ed that of the first electrode to reduce
current densf’ﬁ%f 5)15 S?{g eﬁl[ eat nent surface, thereby reducing WO
2010/ 027792PCT/ U3R 00O¢tinviiéht the carfiens atanofactufdd ah@plabddyin stobepeasit bable

area of the second electrode is nore than two faqld 't he f.irst
el ect r odd. A}Opéqﬂﬁafté"ief"mi’?ﬁl? (Secgaéé kY QroRe PIPRT EQT VA n%a?@aﬁwgcm
wher e sensatibgy), FrRY td6 diirink mluse,lats ah SctflREbA &6, Whak id iRked 8OME anhydrous
el ectrode be smaller than rn high intensity treatnment (I|ess surface
area). Al so,compostign loesigiifigenatlypCeascnii copductizisy by enablies g pagsagerign
smal | er thanitdi dnaliRhee iHeQ)8em. mramplE] AGH O8EeGRAMIRCLARSHATHEE"
t he power delivery unit and ctrodes y be corrple usi ng so ,
conduct i ve atdlmmdieé wateartummtﬁo distidédewater, dabmsqrﬂa‘p@ﬁr olin otehmss, lotions, and
el ectri DG OnnSOt ef cxam éy?gs%f earrheg utlcl ac{e bch I ?][ %E ie:(()crllel S Gasy
to attac ch atﬁ% ?/gry ay ‘us Iff SRV grrecthat ny con 've
exposed Wi riggweit, kimeisturs intdiStitial flaid, mmertedlutahn @uil, %ﬁr[cbﬁ@ﬂatb@ blood

isolated from.the carrjer, .in order tqQ avoi n rele nt

carrier and %8 leaitflﬁbﬁ e T |"8g18%1q1"\‘f£5h9t?"5t des"é& em\‘?(h’i“??n
nay cause i rihd te@érk@Rof dik 86ViEd. Olamp R GF EietSol yBYinbIBdd, Bt At a6k 1BYit@ast | ng
wi t h nonconductive or conductive pol ynmer, covering with nonconduct i ve

or conduct i \Rharmasewically acsapiallp peganisrang ingeganicsicils detshealts.dribisth Reniides,
the el ecfyri t r

t echnol oy, TRURREIRE kg tutlo1Rl dffor e BN ohTLAMA rpounds.
t he power urfxamgpied Oéirstganmdiels;s include, but are not limited to, chloride salts (such as

sodium chloride, potassium chloride, lithtum chioride, calcium chloride, strontium

chloride, magnesium chloride or other chloride salts), as well as salts of sodium,
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In the nost preferred enbodi nent, the el ectrodes may be arranged in
such a way that all the current of the first electrode travels into
the skin t hrough the 20 second el ectrode (t , nt
systen). ?ﬁgazpuﬁ;)%owﬁfenbodl ment, a fraction of the curr%@@ﬁéﬁﬁ?
first electrode travels through the skin while the remaining fraction
travel s onl ypotdssiomghthiune celanmi, atagaafsdinmrstremhmt ifmnri@@hﬂideohqoaﬁderrent

I LT TR T T T

i nsi de- out wa&m&gﬁn@b@a&gent 10 25 consisting of an outer glove 100
housi ng an el ectrode 101 on the pal mar side. A conductive netallic
snap 102 provi de%n811%?{{‘1qu8'a?nt’65‘?1?1‘§@fq130‘?ﬂ%ﬂnti’é‘tl‘xﬁé’éﬁmt Pebesprags FFEEve 01

and the gut Siolf afbr thb BasAdR\6R the electric curref 4TS B c%@i’"ﬁx@m Fe@éissuch
secti onal V|em10f the garment of Figure 3a in use. Hand Isin
contact wi t telsgtplytioersive egentsripgledd, hut arodot limied ta @d@chpbaergm)mnégém on
the 30 pa'”ﬁﬁmﬁ'§809REMP€SQ§8Qe%§&§ Figure 4a shows a top view
of a nultllayere SrABaAnd S gar nent- 20 conposed of an outer |ayer of
absorbent materi dh oxﬂﬂ@nlﬂ]dﬁhmithgcaaﬁenﬁioetahis oder 2hila fuiﬁher eprtadinadnt, tte

garnent are fitted 3%bh Vel cro 202 suqh.thg} th ign affix the
ar nband fi r fPYSf B12Y NP SPARN §B% YoBPEPIRIEL0TY BB 4 6%‘“ BTG vents
el ectrigal shamde2td aps tilidRed &: @crﬁéthﬁ%os&@meﬁéprupﬂmyhﬁﬁtw%fra@mﬁs of
el ectrode 201 .and the outside surface of the gar nent . Fi gure 4b

is a cross <$ateNipARnigiaaderpNiSnRtEE Megetabls qilsiminsrabeily; WaxeagWBHt i n
Figure 4a. SEREUET iRt finP Al Qlﬁaﬂovsegwgl dng 31yfCOr di ng Lo the

i nvention. e power f swmtch 301 1S tog to activate or
deactivate t he déwprseembadiridBh tBOCrTiers pLhE digst amtccbﬁded@y@d@my ke on.

The_ treat m@g&%ﬂ%&%&% l? %g@ garrqgrtfgnot@je %ngefeét Sngaé}h§> ﬁ;:d Wgter and the |,

addi ti onal S repres i agnosti Cc i ndica process
i ndi cat dis 3&5rr1eifﬁnetlmxe¢mti epalctrgda’i@@ bsa bidfuneldohdioho an inli ne fuse 307

and |l eads, via't Sit Oele ode | ead . ositive
s o ot or s BeeRt M alveclaneiSa, btF nSTnRd U abean TORYRE BHSEE orm
of the powemnugdnk\Bicyl, Y&titdlene glycol, Hek dﬁéﬁeﬁgl@cdﬂ%ﬁﬁéﬁ@feﬂé E@c@! ﬁﬁ#r@ﬁylé&

u

according to the invention as worn ring treatment I ectro 101

whi ch i s i neb¥eel dictlpéenselygolpdicthvieng elycels gb(é%feh@wl hoyanqgrieygndpgpolymers
shown as a %@ﬁmﬁlrek FHafeof, Hxtin gﬁgbyamﬁlo%hagﬁegb@t% FRHnREA4 ﬂ&d}e ﬁ!nm? nd

garnment 20, is 15shown as a dashed |ine negative snap 3 he
power d@pi vé‘m}m ahout 2 goborsatems teerbpeidl 2t @rionetamstban drogrradqou@@rbon atoms

Conposi ti on Conpr b s1.86h &%’815¥)?Eﬂcﬁ ag?sroft:fo%ﬂo?gl?éethanol. Examples of polyols

include, but are not limited to, those having from about 2 carbon atoms to about 15
carbon atoms (e.g., from about 2 carbon atoms to about 10 carbon atoms) such as
propylene glycol.

25 The organic solvents may be present in the carrier in an amount, based upon the
total weight of the carrier, of from about 1 percent to about 90 percent (e.g., from about
5 percent to about 50 percent). Water may be present in the carrier {prior to use) in an
amount, based upon the total weight of the carrier, of from about 5 percent to about 95
percent (e.g., from about 50 percent to about 90 percent).

30 In one embodiment, the carrier is a nonconductive carrier such as an anhydrous
composition that contains organic solvents that interact strongly when mixed with
water during the application, resulting in the release of solvation heat to increase the

temperature of the carrier and/or the power delivery unit, consequently increasing the
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20l n an alternate enbodi ment, electric current can be applied to the
skin by use of galvanic particul ates which generate a | owlevel of
el ectrici tyoma@meent act with an aqueous environnent. Aﬂg@ggib@gﬂay)os a
nmet hod for treating excessive sweating by topical application of a
conposi tion conprising such galvanic particul ates is provided, The
conposi t i on HegriparEphEmnegted dyeHberhebaliverar thy salvanic RoweBFIrcs Examplens

| ncl udi g DUSe 06 orkhfl bt el pRONEIEE inRRMIEGIORTALATe D an

anhydr ous or ot ornu a such as a gel or cre r feet;
a gel, sti ckpropylererghand, ﬂaotylemh@glaml lahd gthplens gzenl) mdmh&ércplsdq: gshanpoo

for the head and fa par, e
{reat mont - ar b8 abisTE of SR ol IR SellRY AR TR AP R G
electrical cgpeblcsiwiions rﬁdlectdkevm@gm@m tion. 30l n one enbodi nent, the
gal vani c partl cul ates constitute 1% to 60% b qut%h of th? l
conposi ti on. ﬁﬁf@?@f F’éﬂa]éﬂﬁ‘&f&?lﬁeﬁ{ﬁsewj‘&?’?ﬁa( aaa ¢lechiospgrgsol, benzy
constitute %1&%%&% BroSABBOBkc! A0py1 bRy B@SbatB] f:ﬁﬂ"tﬁﬁlnerosal
enbodi ment, gal vani c "parficu at es cons]ij tp

t 0% to 5% (
of the corrpdwmlkmlum v@ogm&ﬁwﬁlwgwpmmé;me)@/mmrwgwmc nltrafleh swgélzmg
embodi ment , Cg?ﬁB §fd5ﬁt§fbubl§a%’%@&blc c{ﬁogqcyxs%?éic?dﬂegf&r& BuR1 B3 aENt of

t he ki nd des ove ut w out and sedon ectrodes
(as the Hl ectnisots, bmlytkethoxysolsempbysmlmbyl atch@logstnqno,sspﬂmmi)lsulﬁbr sodium

o by oo ARP Rl B PRRRR I ek KR BRUlr B Bonenos

envi ronment anldﬁhbﬂﬂ%ldﬁ)guﬁfﬁfbﬁt ﬁﬁﬂ} ,chﬁﬁlﬁigcu’gerﬁlﬁ @\aemas dihger@gdiavdmdtetraacetic
particul ates from.unintentjionally rubbin For the treatnent  of

pal mar sweatacHynd tsﬁélfsﬂ’é%‘ffeﬁéwcéﬁﬁﬁifmfﬁ gc%ﬁﬁégidt Phpsphasicranids glyfemic

foll owed by &%Rpﬁhd:ﬁqtk MRrdb); anﬂtbﬁffcld/ 8djitAY% S erﬁ}sl BEMNALbYi8IYohldriag, sodium
e contai ne he garment by incorporating galvanic

conmposi ti on
parti cul &t e@utféneaieeiﬁesesmﬂfgbf@ém@r the garnent. Methods of applying the
gal vani ¢ particulg ﬁéerggtidﬁﬁ&t ﬂch&HQ[SIE f’ets&? ir] eﬂ%a‘dpagaoﬁ\! KP4 108t Aldr Feast

spray coatlng, mechani S eVl ng, xtru5|on hesi ve sprayl ng.
The gal vani cabpalrlSi‘Vﬁ;llnbrateghdmﬂtlmetotat Weught & tiogavmentenpr tmanslnafnoehppl yi ng
| ow-1 evel, su ens ont ophoresi s ov n extended t |,1e

bor 1 out i et inReg D faR AR R Ra s fap RESE PABCH TR st it RS0
include a fIl‘%tby&@éi@iﬂ@ftﬁé&otﬁﬁifﬁghtaifﬂﬁ'girrﬁerﬁefbﬁébqum]dttcgatmaltmi{ﬁyeibt al,
wher ei n bot h the first. conducti \S and th& second conducti \{)e

mat er i al2Var COBRBEYAABIST PHY 1Q 45¢ éegla%ﬂﬁﬁrﬁ@baém% cgleice [spcgpyapanied

enmbodi ment , jh&gclibdsThr HOQSHIES & éﬁ’h%r ﬁf@trth@éarfn%n fok t@dﬂpﬁcéﬁéﬁb@(ﬁ)%@t fhe
t he second conductive materi al I n one enbodi ment he gal vani c

particul at e§ka¥‘élﬂpWé@U@@éprl§l}20t§erclﬁaM PréPTiR ORI Wﬁ@i% t he wei ght

per cent age of the second conductive material is fromabout 0.001%to
about 20% by weight, of the total weight of the particulate, such as
f rom about (Eﬂ £D about 10% by weight, of the total weight of the

i culate. h f th
Conduct 1% mat or (0 TR U8 Jbt bin o P et RS0, M B

mcrons. |n gatroanot herusedrvetbinfenteatthe eudidioe eﬂlefctrbhué’ 3ad1v alacteode that
particul ate conprises from aboyt 0.001 ﬁ ﬁent tL?ﬁgbout 99. 99 ger cent

such as frorHM4BEAEs HCohangs in, phgmica cogppsTion dyrngs eTRigH FRAFUOBH ATFUTIEe

material.  gue to passage of electric current through the electrode. In one embodiment, the
reactive conductive clectrode is made of reactive materials such as metal halides (e.g.,

30  silver-silver chloride (Ag/AgCl), silver-silver bromide, and silver-silver iodide). In this

case, the primary electrochemical reaction at the cathode surface is conversion of solid

silver halide to metallic silver with little unwanted consumption of the oxidizing agents

generated by the anode. The released halide ions may be subsequently oxidized to
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I n one enbodi nent, the galvanic particul ates are produced by a
non-coating nethod (e.g., by sintering, printing or mechani cal

processin and the second 30conductive materlpzéh.f,U
to formtﬂve‘]bg%%ogn?c particul ate) wherein the second conduc %I ve

material conprises fromabout 0.1%to about 99.9% by weight, of the
total WO 20ukilifizy AgaRCENISR00D1ie400S3 torehlgite (o)t hgpopbibtous utidt @1C10),

such as fromabout .10%t o %. . 0f t .otal weight of the
particul ate.” 8lﬁyp°°h éolﬁgs gﬁrﬁﬁ’cﬁ“ﬁé ide ?H%%d‘é(ﬁl{}%m c particulates are
fine enough that Asheyd qlambansmwemﬂdcuve dREro&EMis -2 0dlécthoBO RO Abdd ANS
during storage. In a further enbodi nent, the 5are in flattened

and/ or el ond®feae &iehwes in heheatceh perappsiions | ‘FP%& ¢EhpdEmentndngheprdegive

shapes ofs t heegalie/ AthsdePd bi %&@t&?tﬂe%w&ewﬁhlﬁ%éa%&?&{aﬁ%cﬁ%@%w
and, therefore, a better floating/suspending capability in

t opi cal comm@als |(m, geld, plelihumysgolrkeaagad @@d@tagemm}@r cmﬂdactbfecﬂad@mdalg,
tissue, |lea 0 n the g

current pasgé{}gy t%?b%nm%d%?%ﬁg% %bhl%ga tfi&segugglg Rlers Pe'%‘hgbés{ﬁglﬁs%rcarbon
mucosa 10 rrsrﬁmname)bbeﬂsrnromedlmmbe)dmylalpblyntem), ¢andg<ﬂsrt- celtbioe i youer ddarh e

gal vani c partlcula es. is, at ast tw ce five t S

The. 2hor t oetsoiide LD Hee-atef ﬁ&?ﬂﬁ@uﬁ&wg loride- Coat?ﬁféﬁ‘g% e bnde-
parti culjat esofed sieerOhnd@EiWes 'Ilﬁiﬁ&rcdaféﬁ'sbldél?'garﬂuéorﬂa@ﬁe lrésiBtdre Ailb @ such as
spherical or non- spherl cal particles or ongated or f]attened shapes

(e.g., cylirthinles steqj p&lexitle andapendormabls) porguetivenbelyingnsheet frdectrode,
average par ol @ firdfy (}95 &hﬂ@nggﬁ] 1\&&%%%%&1{0@“158&1 ﬁ?fe‘n%d fereeﬁa&bﬁa&knéiqn

nanonmeters to about croneters ch as about
nanomnet er s tthe prbssot iny@oiond crorret ers. As used herei n t hi s |s t he

maxi num di mensi o R a S
emboai ment .t e ocuaiRn b kbR der 0%, B R  dRE

by 20vve|1ght ,or @bndvotidiladr- wevmmxewmednSnétemg embtehdaedfwlsthmamhh@hra/mch as
mat eri al and tt?e second conductive material), such as at |east 95
per cent, HE'GH or at | east 99 percent, by wei ght, when a coating

met hod is used f@[ec&b&sﬁﬁ@%tue%n@hsédh&cgadﬁcm GO drindhiGfelSmaterials,
Exanpl es of conbinations of first conductive material s/ second

conducti ve Aat@ei gnkodimentyis ¢lggtiode gnay besy GANGOBAVEE NVOVYEY @fnnonwoven
oxi di zed buty,&s36M it ilNcoR@RtsORGS €

20 In addition, electrodes may be composed of printed or sprayed conductive inks.
Inks can be composed of conductive particles, such as carbon, silver, or stainless steel.
The ink may contain a solvent and polymeric binder. Such printed or sprayed
conductive films can be sprayed onto garment (i.e. nonwoven, socks), or other
electrode supporting substrates (e.g. nitrile glove).

25 Electrodes may be molded to fit three dimensional surfaces of the body such as
the underarm, or soles of the feet. This may be achieved either by molding conductive
materials such as conductive polymers or metals, or by molding a nonconductive
surface and laminating or spraying a conductive medium onto its surface to realize the
three dimensional shape. For example, a nonconductive sole insert may be sprayed or

30  screen printed with conductive ink, or laminated with conductive laminate to provide
the conductive surface on the insole.

It is preferred that the surface area of the second eclectrode exceed that of the

first electrode to reduce current density at the nontreatment surface, thereby reducing
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25form of the netal), but are not limted to, zinc-copper,

zi nc- copper/ copper halide, zinc- copper/copper oxide,

magnesi um goRaye27Bgnesi um copper/ copper hal i de, zi nc-gdtve6H09/054903
zinc-silver/silver oxide, zinc-silver/silver halide,
zinc-silver/silver chloride, zincsilver/si]lver bromde, zjnc-

si | ver/ si | veiser ssapation. bicfrrably,| the spidace\pgqa of| the seeged chckipdsyis|more than two
zi nc-carbon zﬁo[@&?@ﬁ{ I G ectFRENERAMS! (VB case of Jower int ns'tP/ Jreatments
magnesi um si | ver/si | ver oxide, 30magnesium si | ver?5| | ver ﬁaf e,
magnesi um siWwhese pesisdtiparmaytieomingieal, wesgdesisédthat thg\cond electrode be smaller than
2010/ 027792RCT/ Ll.ve i.lver j

magnesi um sﬁﬁé%lt{/%étl%ﬁs\%'%ﬁgg% &Q?JS%‘%%& %e&ff}‘%lg)qr’ \(i/)terﬂf1 %gl?ﬁ p\f%f}er }el}%a}tiﬂ%lﬁes,econd
magnesi urk caselegnal tabugmalisrthan fedirst ebdctrodanum gol d, al um num si | ver,

al um num silver/sil vgr oxi de, %I um nunt si | Ve({;éSi | ver hgl 'lede,

al uni num si | ver / SIFGRAC EAMGFHUE, DeLY R BRPAVEST |AFRYS U ¢Rd ieGpdss may be
al um num si | pafpletdd Vsihg IsoRbdondlcdot PRt V@kihstionY @lechichlUgapdeor other
al um num car bon, copper-silver/silver halide, copper-silver/silver
chl oride, copséicaronpsptions| Jeis meferpdithat supropnestipyeby easy e attachdior e

copper-silv 1 o i i i QN kst 0N, p L.de,
coppor - oar ban e e her 1L8 pfiferrcd P SAPRRRaucH O EERE SR Lo LR
i ron-si | Mer /jsndtiperto thei edeetrodesdre-isiléted fromi they earribiainicdder to pogid ion release into
silver/sil V&he %Ql ak iag e 'Hil%)a?i_ SinI gelre/ Sli li\éec{e .bg Ongiodt & user ich may cause
iron-silver/stlver iodi (l:fe, I ln%nu-glﬁlvgr?%l I vg?’ ¥18or' d‘é, ’iwrhﬂ)r?-ﬁ’ow,u
10i [) on- condugithtie. cmédmmd jﬂhmmncmiujzub 6t iifj/(ﬂatle(aﬂjlyomatiﬁ@pg'ﬁl’f -mﬁm?ﬁdtivvgor
car bon, magnesi um conductive carbgn, and al um num carbon. Preferre
first conducORYtNepAVEer SeYaitie %ﬁh@,ﬂcw&ﬁ% WFPRACHKT KOHRate Adhegiyeor
al l oys theragfe. The nmost preferred second metal is copper. The first
conductive material or second conductive material may al so be all oys,
15parti cifl arly tHe anpthet crbediment vke glaeEeslapowarignay DR tranprgitied amiptlessly

of the all O%ﬁroiugl?] ll%f:dﬁecﬁﬂdhﬁ%',s fsﬂéh fHab Go délgc%al @&Mi@bﬁwg} isgl?]egagf Fé’c%en Fhe

copper and manganese as t Irst conductive nmateri oys o0
silver, copmpewer stibiml dbesrodeseel and gol d as second conductive
material. In the most preferred embodiment, the electrodes may be arranged in such a
way that all the current of the first electrode travels into the skin and returns through the
20 second electrode (two compartment system). In another embodiment, a fraction of the
current of the first electrode travels through the skin while the remaining fraction
travels only through the carrier and/or solution (one compartment system) as disclosed
in the US Patent Application Publication No. 2004/0267169.
Referring to the drawings, Figure 3a shows an inside-out view of a garment 10
25  consisting of an outer glove 100 housing an electrode 101 on the palmar side. A
conductive metallic snap 102 provides electrical connectivity between the electrode 101
and the outside of the glove.
Figure 3b shows a cross sectional view of the garment of Figure 3a in use.
Hand 103 is in contact with wet absorbent material 104. Electrode 101 is present on the
30  palmar side of the hand only.
Figure 4a shows a top view of a multilayered armband garment 20 composed of

an outer layer of absorbent material 200 enclosing an electrode 201. The ends of the

garment are fitted with Velcro 202 such that the user can affix the armband firmly to
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I n one enbodi nent, the particulate, made of the first conductive

material, is 20 partially coated with several conductive materials,
such as w d and third conductive materia
enbodlnenf%Bzﬁg%ggg iculate conprises at |east 95 percentﬂkg&ﬁﬂgﬁm%t

of the first conductive material, the second conductive material, and
the third cahelua. iAAEelBHtieerlisaip ZGmprOVidesae‘IMﬂciaﬂmmnecﬁﬁ‘@ Hekweh the electrode
conducti ve qﬁh Iﬁi iS. ﬁ. c\?glsecond conductive material is
copper, and ngl fiie,o4ts LEN SRR al is silver. 25In one
embodi ment, the @héﬁr@ﬂﬁﬂ@% &bsst feticHapREX dlukh-REkI 106 8ayRat 8Nthieaabmérin
sinply, St andard Potential) of the first conductive material and the
second condJd®i¢ée.material is at |east about 0 1vo|ts such as at
| east 0.2 volts. : ;

2 Fh@é@g%%ﬁ@@t % dgdvg@ratehv fni {ohﬂé @E}iﬁmvmé&ﬁe T

gal vani ¢ coupl e ha potenti a ce equal to or
t han about 3u{adf $veitch 301 is togglEdto skizatp bedeamvatethgalbvnam iAn IgEiaﬁDk mdlcates

i d f d
S Sasy (R SR, sfent |1 3R EARREY st APip PR 384 Ko NpoBl, TG

(Cu/ Cu2+), taﬁéltldnélfmm’lcepresfent hagﬁsamdmhchtd?o?.(ﬂnﬁnda‘l‘lmpsodetserleah@srter 305.
1.100V for e Z|nc p gal vani ¢ couple. Simlarl for  t

magnesi um c IF’@‘%E@' E:goiﬂ:")lfl‘é“e‘gtosf‘hﬁﬂ‘&? n%(iga %led‘éﬁ Vita é&bﬁ’ﬁ?
(My/ Mg2+4) i elec&a&fil%éﬂ 368140 afpemqvé feea eﬁ@ecoﬁﬁe&dmoﬁt ANfdadtiie W@Jd%b‘i“ﬂ Bl iks
therefore 2.700V. Additional exanples of Standard Poténtial val ues of
sone nat eri dpestedignithgbastopnt thepareiidelivebuylies are: Ag/ Ag+: +0. 799V,

Ag/ AgCL/ C1 : 0. 22%V.e @Rmbhéiags lﬁ"’devﬁ:ﬂe% \écoﬁng%%hﬁhﬁlgnt%% zfse\%rﬂ%ﬁn%jy
carbon or anot her tonductive nateri al . Chem

by Gordon MtreBmmb\EJec&bdhe 10, &dich lmmlcavhablc bfa ﬁ;dmlen@@nphwathllgﬂgovd%ge
626. , al_.na ase
Salts have BOURRaSARREaER s hlfinD PR G e 2R Bor R it b g0
obst ructisng skovedtas gl aJEﬁed)dmeSThd:ﬁégdﬁX@.ﬂmlpeSlﬁ of tie gawstaddliesouit 80 is
conprised of metallic al utrfpga ﬁg copper, the Standard Potential of
al umi num i s coancgiedlp Eapmmbeadsnap 3. ( he St andard Potential of 15
copper is +0.337 (Cu/Cu2+), the difference of the Standard Potenti al
is therefore 2.013 V for the 2|nc copper gal vani ¢ couple. Upon
activati on &ompesigonepmansing Galvanie PartigRlees n an aqueous envi ronnent,
the gal vanic particle wl I el ectrochem cally rel ease Al 3+ ions, whi ch
may nmechanically clog the pores of the sweat gl ands, thereby reducing
sweat i ng0 Manuf adt ur dtegfateGanhalitant,Ridectriceurzniesn 20 lapplideo et yewse of

t he conductiy [ a r.e .C i.ne h econd can

mter i a1 s FHCRBE ALl lor BREAEE 1affiet o e BRI Mpof P NS

el ect r ochemagaons Rhyisineent. or Adeahgily, CalmdolicaC &8 Strdasitig exassigt e;evtemigesﬁ
deposition, electric platin vacuum vapor depositjon,

Sintering, COHEhERAIETON S @ SOiRES IQRAOMPER B8 ST EAMeRIsattich{ptes i provided.

granul ation) CO”Q‘H@tdoM‘@oﬁﬁ&lﬁ'mdynBe(@pged M thd) tRAINYIIETIr&a B REWRES) fonﬁE‘d
25 ot her known netal coatin powder processing nethods conmonly

used i n2powdrsiuding Btingt hpite r%éfymw@g mwehﬁmmu@redd@@n@éhydmus or other
f act
Taem randbock o U GER IE st Cheatiicr Bnifh AL HEREEL NS ealh bF iR o

(by Asm | nt ereasy clemsskr, lda sbdnomio I(b‘onim eaed @nd datict OgtitmallPetsers Mdy keperately
1998, pagesa%)

y 1[0 thE::3 ]tljéhf’%nze%} ‘area an aqueous carrier such as lotion or gel, to enhance
electrical conductivity of the composition.

30 In one embodiment, the galvanic particulates constitute 0.1% to 60% (by
weight) of the composition. In a preferred embodiment, galvanic particulates constitute
0.5%-20% of the composition. In the most preferred embodiment, galvanic particulates

constitute 1.0% to 5% (by weight) of the composition.
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WD 2010/ 027792PCT/ US2009/ 054903 I n anot her enbodi nent, all the
conductive materials are manufactured by chem cal reduction processes
(e.0., elqﬁbag%gé§mgeposition), sequential ly or sinult gReaushisosdols

t he presence of reducing agent(s). Exanpl es of reducing agents

i ncl ude phosphorous-containing reduci ng agents (e.g., a hypophosphite
as described in IfouScRhodimentNts. compogiion seusgéhdn 5080WtiaQY)ith a garment of
bor on- cont ai ji reduci agent.s, ..an I - z i
reduci ng agéﬁ?g%gdgﬁmggag% %h@?ﬂ@?%&ﬁ?%k@ggﬁgfﬁ?g&{Eﬁgﬁﬁ§8§§ngefﬂﬁgg
descri bed i ruldent20 QRIS Y compositiva).eRradhmplef ysetsheaysapbnitle composition
conductive material is dggq@,teqjgr coat ed ogto t he Lirst conqﬂctiv
material by DHYS AL 3E8; PrlBRed Oy Ve By A GAEINR e PRSEY e Mot

10coating, CARRsEhdnY e iftdHeifs OfbduRnt, SRABLNHEVdnDt hegaletinRk GRAlcuRGs from
nmet al s bondi ng, bonbardi ng partlcuiates under hi gh pressure-high
t enper at ur e, unfiitetigngbrupbias effs iFeg thedicatmeatphpA@posTeatitg 2 patient may Rpplye

embodi ment , tﬁpﬁoﬁg&%ﬂ%q@g%@g %ﬁo@@sﬁﬂ%@mcg@t f:acllﬁif‘f?g?loggemlt%ﬁfatively,

reaction, nanely,” contacting a partic | ate o _ _ conductive
mat eri al ( e.the goneisidoh intay tS zonteinpdint the E@nen yhingorparating eatvapismeastiovates

a di ssolved salt of .he cond co tive naterial (e, q.

acetate, c op?ﬁglr Ehfae?B’:ff%Cteeo,fst%’o HEFy M%ﬁ%%togf, PRV tﬁ‘\n‘/ 5%19?{?? P%ﬁg@f%sf on e
further @mbadbimas, idchae melehadtatio chpusle scobtigyi mgchahizals Giewtnigp ncoesemusivine
particulate of the first cqnductive natﬁria zi nc_ pawder) o

e.q.., r
t hrough t he 29BeSkeEdSHIeYiRer DX BHENG paficwals %ngﬁﬁﬁﬁewFﬁl?thm s of

embodi nent, a?ﬂ@i@b&v-lé@l,%ﬁ-@éhsbr@ iGloMARWS cSAl didndld ti. | N anot her
enbodi nent , e solution is contains an organic solvent, such as an
al cohol, a glycol, glycerin or other comonly used solvents in

pharnaceutiQﬁhﬁﬁggﬂﬁ&mg%tC)regulate the deposition rate of the

second cond onto the surfaces of the first
particul ates, therefore controlling the activity of the gal vanic
parti cullat es pr odegdlvahio paiodlies ohdpatsane itventidnanahider efimsindondmesice

di spl acenent_reaction for th 5f or mat i on of. anic parti.cul ates
may occur i H%Béﬁri”iﬁ’é‘f@ Seﬁf’f‘%fonﬁlﬂg%ﬁ’? “?Jalﬁ‘?rlalrl?dﬂﬁbeﬂ? ﬁ%hgl?eo Stb%n@bcrtf t %&#%161
the parti culaal @ Rfodd@nfictisé marfeiues éxpesditdnaht alrface ofithe pareit@lhte] o one
zinc particle) with a separately packaged so] ution cpntaining a

di ssol ved sa&nbogdmenhdheirshepadetivgmaterighis pagtially spatedawidh the sergn

acetate, CORRBHLidShRLfal COPPEr gluconate, or silver nitrate), By

this means the gal vanic particul ates rapidly and spontaneously form
insitu 30 at the tinme of treatnment. Under certain circunstances, in
situ for2Pati on oflngad srapadiment, the galvanic particulates are produced by a coating method

wherein the weight percentage of the second conductive material is from about 0.001%
to about 20%, by weight, of the total weight of the particulate, such as from about
0.01% to about 10%, by weight, of the total weight of the particulate. In one
embodiment, the coating thickness of the second conductive material may vary from
25  single atom up to hundreds of microns. In yet another embodiment, the surface of the
galvanic particulate comprises from about 0.001 percent to about 99.99 percent such as

from about 0.1 to about 99.9 percent of the second conductive material.

In one embodiment, the galvanic particulates are produced by a non-coating
method (c.g., by sintering, pﬁ'nting or mechanical processing the first and the second
30  conductive materials together to form the galvanic particulate) wherein the second

conductive material comprises from about 0.1% to about 99.9%, by weight, of the total

22



particles may offer a nore desirable commercial product for skin
treatnment as conpared to pre-manufactured gal vanic particul ates
descri bed I n anot her enbodi nent, the galv

parti cul atg@%ﬁ@mzﬁgz present invention nmay al so be coat Zﬂgf’[v‘fgstz?lomgfﬁgsr
materials to protect the galvanic nmaterials from degradati on 5during
st or age (e. gwvsighhof thetpadgivulieg swtias from dboani0dkipgdoutith, wbihettetaleygigloof t o
nodul ate th elﬁgtrqchenlcal reactions and to control the electric
current gene WH &K in use. The exenpl ary coating materials over
the gal vanic material (s) are inorganic or organic polyners, natural

or synthetic pol yfisfi¢embidadenrae {Jﬁu@ﬁarbélﬂm@ﬁ@é habéRupptidimEpean be

silica, glass, varjous netal oxides Wﬁ? oxi de of zinc, alum num
magnesi um  oPSPEOHGd in e seni-selis cmesitiphiigE SoTags) Ing farthar spbediment they y

(e.g., zisnc phaspheh&)andbh8loa9Ald MpdETROASaiti&s bﬁﬁmnwaﬁmm%%dof
netalllc powder processing and netal pignent productions, suc

t hose descr isheuts bﬁth@ggvamapmwlp@binpbldc g &ver mslasengeehsgsand thes:fore, a

5, 993, 526; 7 Q Q070 one
erbod ment . (EHE DG Rise iR RS IR ol R S e or o

15 e.g., as c@vﬁage cpmvxdlerblcﬂdsgwarlrtmﬁne,l leatineh th vdgandenteeper :ﬁﬁgmrofcthew t h
bi ndi ng agent as an essenti al nhydr.ous non- conducti ng organic
S0l vent comBRRESHT Y PESTIEGROLE! e R R GL Ut i e Sgh pEBH e

propyl eng gli&GAbrane! M%ﬁé Efbodiment] fhe $dpb @fonsdA &F e r%lvﬁﬁlib @hoticulks is at
anot her enbodi nent, ?alvanlc particul ates are enbedded into the
anhydr ous cdfast 'é‘flce((é gg at leps{ ive Emgs)sbe shoeest dopensioawoésuchmedicalagsbst r at e
(e.g., as a coating or in the coating 20l ayer of a healthcare product
such as wound dr n t Laent,

t he gal vanic par?ﬁgg@gfgép%ﬁgh%%%%ﬁg ?aﬁﬂlbhﬁﬁ m@ﬂ@&??FHﬁgﬂﬁﬁa?%,

m cr ocapsul es;ahericalgnsmnfmphermquatticm or ellonmdmierdd‘fadeneld shipes [¢.popthindiial,
phase of 0|I V\%af (01W or water-in-oil (WO types of enulsion
systens (e. ‘3 ion, WO ointnment, or 0Ol1Wcreans), as well as
self-enulsifylng conpositions, in order to 25achieve self-life

stabilityg, retar qinbﬁ&ﬂﬁdiﬁ«@ﬁltp@a&fagteIj}@mg@lsié@@fﬁlergarvhm@lgh@m&tes Bffrom
prolong the action of qalvanlc articul ates. ositions

conpri si ng ghrwdAinangyagters iaberea00 aiseonitansughesSExm Pquu 13epnemptcrsdo
used in many,§ANEH nﬁ%ﬁet@ﬁ a5 %ﬁéea?eréu?ftﬁ OtShe ﬁﬂlﬁ'ﬁlﬂ?&]ﬂl@ﬁ&?@f a particulate

cl eansers, powders, In patc ban ages, garnents (such as
undergarnenﬂsaﬂgmﬁemmbamhmbras shirts, 30pants, pantyhose, socks,
head caps, facial masks, gloves, and nittens) or linens (such as
towels, pillow C Y Sl Cenlod i ?%he gaqvamc partlcu?atte gomprlses at least 90 percent, by
20  weight, of conductive materials (e.g., the first conductive material and the second
conductive material), such as at least 95 percent, by weight, or at least 99 percent, by

weight, when a coating method is used for the production of the galvanic particulates.

Examples of combinations of first conductive materials/second conductive
materials include (with a "/" sign representing an oxidized but essentially non-soluble
25  form of the metal), but are not limited to, zinc-copper, zinc-copper/copper halide, zinc-
coppet/copper oxide, magnesium-copper, magnesium-copper/copper halide, zin¢-silver,
zinc-silver/silver oxide, zinc-silver/silver halide, zinc-silver/silver chloride, zinc-
silver/silver bromide, zinc- silver/silver iodide, zinc-silver/silver fluoride, zinc-gold,
zinc-carbon, magnesium-gold, magnesium-silver, magnesium-silver/silver oxide,

30  magnesium-silver/silver halide, magnesium-silver/silver chloride, magnesium-
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WD 2010/ 027792PCT/ US2009/ 054903 I n one enbodi ment, the gal vanic
particul ates are used to provide the intended therapeutic electric
stimul ati ogp8hforei®2 by applying the gal vani ¢ parti cul atiesch26@mblows t 0
the target location of the body in need such a therapeutic treatnent
including but not limted to the axilla, the palnms of the hand, sole
of the feet,silkersilverdnemidgcrmagnesivm-slverésilypraadide refenesy-silyr(sihgs flupgde,
are not |lim 0 S i f . : one
embodi ment | PREeREmeARRh, AGAHEHLARpS bl £ My PRI e tuminit
(i) the gal wilnésilyardxido, blamgmnasitie(/silver balpksalvameutdilval/dilyenaddepleabl e
carrier. Carriers e _sel ect ed as. described abgve under the . .
cect on’ ent | PHEmCVPTEyEtEE AR S O DR AR ey
devi ce ors coyRedk,dhdini-dafn] doppEtdiloa/silethatied, icugies-siveg/sidver BRlbL e,
active agents intgo the skin. Such act.i v?,age,n S incl ud_?\q%p se either
initially i rrOBPPoY HeadverPremidecappsretiveryucrdedips sPRReE i YaEMbYr SAgdc,
gal vani ¢ paridg g&??ron—%pp%}/@dbﬁaEﬂﬁ(‘f&'ﬁ%ﬁ%ﬂ—é’ar&ﬁﬂ%@&@gerﬁ&ﬁ)é}%aﬁ&@iron—
Exanpl es of acti agents for "Sweat reduction treatient | nclude, but
are not 15 |silmer gon-sidver/aier peide plongilver/siluerthalide, bion- Alyer/siivas ehiridegiron-
al'um num Salstiﬁer?slill%er:]r b%gmﬂieuig&rpﬁfveﬁmv%[ foﬁl%e i%ngmvglyﬁfvgm%n(ﬁgyigd’n@éo%, and
al um num zi r'coni‘Um”conpounds Such as al uni num zirconi um

t et r achl l@r ohywhr@xd@dtive chrbon, xinvedohdicheswearbdig toglennomiucnvgassdns weat

reduci ng agents are irritating to e skin. JIncqrporatiaon o al vani c
e s e G eronia S bt o Al e b PR e Pl R Ry
by al um numgalideézind@ $nagadsviaR i aturBui adrithGitdIRlye shelea¥ &'hb et HBRwWad k&ond

exhibit anti-inflamuatory activity in mamalian skin. I n

anot her enbdB#AEREOPIEhe acti ve agent for sweat reduction may include
anticholinergic drugs; such as but not |limted to oxybutynin,

gl ycopyrrol at e, Wh%&ﬂg{%gﬁddcﬂfe 125@1%1%? secdfid c&ﬁﬁ@@erﬂ?ﬁéﬁ]ﬁ maf'alsBPE QHoys,
u a

(bot ul i num neur ot'oxi ns), 1nc I ng Botox anal ogs, Botox attive
fragnment’s, grdiodriyrtbd iBotamduaivt materiab Nondimitieg exailes of the adlepdchdat |
the carrier contains a safe and effective anpunt of ' agent,
for exanpl e,aqlPVSb %COHPH’GLF%TMBETPE‘ nﬁglupog%gmnﬁfba% Eéﬁregg?]statsg glg&weigght ,
such as fr omcabaititc tha@iiapaxdedioys éfeiledrptdppsr, peinzesndteel byd gad ghdecomaf t he
carrier. The anount of the active agent in the carrier will depend on
the active JSGBMCUXAEEE 2k he intended treatnment area. WD

2010/ 027792PCT/ US2009/ 054903 I n one enbodi nent, the carrier

contains metal s gyghe &abdEhalt, he ?aﬁealatfe,i RS RAUEENSt coRIRTNE BRtcpihl, FUCh
nmetals include, but are not limted to, gold, silver, copper, zinc.
20  partially coated with several conductive materials, such as with a second and third
conductive material. In a further embodiment, the particulate comprises at least 95
percent, by weight, of the first conductive material, the second conductive material, and
the third conductive material. In one embodiment, the first conductive material is zinc,

the second conductive material is copper, and the third conductive material is silver.

25 In one embodiment, the difference of the Standard Electrode Potentials (or
simply, Standard Potential) of the first conductive material and the second conductive
material is at least about 0.1volts, such as at least 0.2 volts, In one embodiment, the
materials that make up the galvanic couple have a standard potential difference equal to

or less than about 3 volts.
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5l n anot her enbodi nent, the conposition containing the gal vanic
particul ates further contain a safe and effective anount of the
active ageflysofcth8¥xanpl e, fromabout 0.001 percent tolq%%& 54903
per cent, bybvve¥ 9ghlrﬂzlt, such as from about 0.01 percent to about 00%%3
percent, by weight, of the conposition. The galvanic particul ates can
be conbi ned wi t h Fanexeiply doraggintan{cswople asmisad pf mewt ol and gepyices,, the

i-infl d j .
ot ent  at o tHEBILGGTREe AR RLPUER T Ra rud e SraPR O RGeft of gopper
agent. In arigt-08s7 grdsoai-netht diffchercg af thaBiaadsraPbieftid] & srefoRd) 1 ADBW fdie

conbi ned with other substances tfo_enhance or potentiate the activity
of the galvd ?E‘“ﬁ&?ﬁﬂeﬁﬁﬁj‘é&né%‘?"“?s b%‘ffa{;ralésfof ‘%55“%8%&}%1“@?7%?8%% yanic couple;

potenti atse tdigdafd BotdriMl @m&%ﬂ@siﬁﬁ'(wﬁgwgzﬂ% bi wavatRens BtHge ot are

not 15limted to, organic solvents ucéh’as al cohol's, glycols,

gl ycerin, potignserlfasensiahis fhesifere2ntONoiyipitions) examerlef of Seindardiptdntiale

active agent i 0N it.terhoni

sur f act ant Sﬁg&?ﬁfﬁ&g{% 3&?@?&@#@ %lglﬁlc;:ljag? ﬁ%ﬁ?%&%p&%%%ﬁ%‘%gpaﬁg 93& yneric

sur f act ant s)Ag/Ag@l/Ght (222380 hab PEH PblHY OBV . FEarayeisarvp lreplacct by gaboami ¢
articulates of the . present inyention, can form conjuygates, o

Composi t os. WORGREREDT Gl ahSEn e TanbahGREmsay R oMb o 4

limted 100 EQMEGSY-HL BGRaTdhdiahei979 Bagk gz@®Ni ¢ aci d of various

nol ecul ar wei ght, hyal uroni c acid anal ogs, pol ypepti des, and
pol yet hyl ene gl ycol s. I n one enbodi nent, the conposition

contai ns a chel at®eneimbadinent, theanadismetalmraynhs sbumigpme aosgisalisshave been
i ncl ude, but..af . | i ' ' : Y.G

et of oy ¢ Bl dith il EL deing BTIIONARM AP oSG AR pores. For
ascor bat e, dafreploxiant gdyamiseaiplecatipviesl afivestdld alumimaimandtcopes, thher eof

O her exanpl hel .at ef u i ed.in A t, .

5. 457, 534 aAPHeR FRmy PSR TPYAR YRR g e el B Pt

| ngr edi it s copper is +0.337 (Cn/Guze), elndoditterered of thd@tamtasd Bereroial & oingpelstetd. @13
contains a nt extract as. an, 30active agent. npl es of plant. .
oxtracts rndl [fiche s kP BABENIC IR R%,a%?we?gﬁ\%es galipnie ppggelc within
2010/ 027792Re k&40 08/iQrmMBM3the galvanic particle will electrochemically release Al3+ ions,

which may mechanically clog the pores of the sweat glands, thereby reducing sweating.
Manufacture of Galvanic Particulates

20 In one embodiment, the conductive materials are combined (e.g., the second
conductive material is deposited to the first conductive material) by chemical,
electrochemical, physical or mechanical process (such as electroless deposition, electric
plating, vacuum vapor deposition, arc spray, sintering, compacting, pressing, ¢xtrusion,
printing, and granulation) conductive metal ink (e.g., with polymeric binders), and

25  other known metal coating and powder processing methods commonly used in powder
metallurgy, electronics and medical device manufacturing processes, such as the
methods described in the book: "Asm Handbook Volume 7: Powder Metal
Technologies and Applications” (by Asm International Handbook Committee, edited
by Peter W. Lee, 1998, pages 31-109, 311-320).
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gl ycine soja, oatneal, what, aloe vera, cranberry, wtch-hazel,

al nus, arnica, artemsia capillaris, asiasarumroot, birch,

cal endul a, wohaiuire, cnidium confrey, fennel, gal I a rm;ﬁszoogms_;gos
hawt horn, houttuynia, hypericum jujube, kiw, licorice, nagnolia,
olive, peppermnt, philodendron, salvia, sasa al bo- marginata

natural i sof | avoridiaaethergmpodimest, Al fhsrroaducaing materials are réwéwwad bBi | s.
In one embodi,aRAL, rehﬂ&tlgﬂﬁ}[dcgfsﬁfgt%con anléeks,: %@P&ﬁ@% Iegéenhglg} gdients to

all eviate or prevent s 1rri one

enbodi nent  tdireskancoghe @np&smy oﬁaadnangmgﬂnt(e)xEXfamlss ofgediigingsgbnis not
limted to f.everfew .aloe

| hor edr ent's Tsig HSseRLSR oo ATRR ookt (B s RIFRBALBI as e in
10 such as hysgPaemMidssener 416nrﬂr5e3(ﬂmymamﬂtmnﬁammgqemmg dgets, andy

i ncl ude nonsteroi dal anti-infl agm?ipory agent

enbodi nent, ARy denPr KEORF-CQHIBS FeluERE e%wfsa%%%asasowm f@Fi’l}Ygr‘Q@?ﬁi‘tesuch
as oitrate hufer, casBRREnferosheiage buffer, gluconate

buffer, or i ng agents, thickeners, or pol ymers. 15l n one

enbodi msnt the device or conposition contains a fragrance effective
for reducing strdsspe eabodiment, hasdcond adrfdeett\ien@t@rlawpiesmﬂqd ascdatpdentier
and chanmom | QSiitd

i nvention ar 61 e&orpgcuvsemnéag Eﬁ]g silcgﬁgepﬂgg Ao “%h Bﬁ%rgéar{:tg & Mot

w sh to Ige bwutitk, byndubeasivk ccbitmg,sscfmeh b, tlilpa;battrtgemeﬁ& tepgingcat i on
of electric currept to.the skin plugs the. es of t

o e, t her otPTRER T s BRrurR eyt il bGeaing, or
possi bl e ef fRetuRBcfdiBiogeat gl and by di sturbing the electrical
gradient that is thought to cause the novenent of sweat along the

sweat duct. The device is used by placing the garnment over the
treatnent area (dprhosmbedjmentsheseatismethodds bascdor fisplacepenbebemiealch

that the fi rr%actl%l] %He\%j??ﬂti tfng ggﬁﬁﬁﬁ{e (Wt cfhﬁrgtrb%naﬁc‘ﬁ% Hﬁ&ha?{}%épp}e&alhc

| deal | y, the garnent ape and si ze approxi mat
t r eat ments arzem pfmscl@e&&ra mmohe:nmiam;n@mdissbmeé saledfdgld seodsl enintliictioent act
subst anti al referab e treat pent  area

| d
ol ot rode | SHPAE B GROTR Boule oBpS e S0PR DO of At PERRRERE
area or proxfuffadr cadobittent tieShéetRodinclubies fldvaag the Rblutseaver THegaddalate et

intensity is determ ned, and.then the power delive unit is
activat ed arfhe 8t copductiyy @2@7@?@?&7‘{%268@7’ 'é%@actkﬁ‘ip%‘%quoéﬁle

current int efsi dohdudiVe HREFRN 11 HiR m&afm&elfhm&xoﬂﬁuﬁ fé%n@@&é%msdlﬂt%ﬂ he
correct treatnment duration, after which t’he devi ce preferabl

aut ormt i ¥l | i anefherengiortingystithmsolution is epntaiest arargapicoioleR s'#tha§ fan gleghol,
second el ecty Qg&ﬁ ﬁgc% d;fkr%iie g@?ﬂoé#%%%ﬁgéﬁeéﬁgms ﬁ%ﬁn%e{&@ﬁtlc%i&ﬁaﬁdtg nto

current flows opposite rection
regulate the deposition rate of the second conductive material onto the surfaces of the

first particulates, therefore controlling the activity of the galvanic particulates produced.

In another embodiment, the aforementioned displacement reaction for the
25  formation of galvanic particulates may occur immediately prior to or during application
by contacting the particulates of the first conductive material (e.g., metallic zinc
particle) with a separately packaged solution containing a dissolved salt of the second
conductive material (e.g. copper acetate, copper lactate, copper gluconate, or silver
nitrate), By this means the galvanic particulates rapidly and spontaneously form in situ

30  atthe time of treatment. Under certain circumstances, in situ formation of galvanic
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5 this device can be fully adm nistered and operated by the user with
no assi stance needed from ot hers. In one treatnent reginen the
user s?b%flo dhiMm several current intensities based i ibsof gm‘)})rt
r equi rerre Fle device automatically cal cul ates the appropria
treatment duration of treatnment corresponding to the user's desired
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electricity. The vice w,users th o choose from a
cont 1 nuous. SEPPGRa NPt RE et 3 #8vEd r ange.
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30  pants, pantyhose, socks, head caps, facial masks, gloves, and mittens) or linens (such as

towels, pillow covers or cases and bed sheets).
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20 Exanpl es The present invention will be further illustrated
bel ow by way of Exanples, but the present invention is not limted

t hereto. B{ay®lcedioz The foll owi ng exanples illustrate usey@odoldeio0s
device to provide custonized doses of electricity according to the

i nvention using the algorithmdescribed above. I n 25each case, the
user sets the curlpenectnbadimentt ic galienic prstipytes aresadye pipvidsithe intended

cal cul ates t
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intensity of 8 mA (constant) - According to the algorithm at 8 mA,
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60 m nut es. selects 10 mA (Constant) for an early
phase of trelwtsra‘eniteda&t&@crlbad@be@sta@ettbe &@tlnﬂ\el(tttbdé‘(?am@y ”several weeks
| ater. The user decides to change | evels because his tol erance of the

current increase ccording to the algorithm at the 10 mA
initially c he user, the dosage range is between 180-780 rnA
mn, with the preferred 10 vaI ue at 420 mA mn. Assum ng a dosage
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duration is nutes. 15 Case 4: User D sets e cufrent intensity
to 6 mA and alestrecheidcallyganeretnd déimrg WO. ni nut es, then increases the
current intensity to 10 mA for the rerrai nder of treat nment because he

can tolerate the urr.en

|t
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range of153001Bi4 tm“&nﬁbétspmtsfsuém& Hat ﬁrf)telfrm&’d to aluminum salts such as alummum
chloride, aluminum chlorohydrate, and aluminum zirconium compounds such as
aluminum zirconium tetrachlorohydrex gly. It is well known that aluminum based
sweat reducing agents are irritating to the skin. Incorporation of galvanic particles into
these compositions may counteract inflammation caused by aluminum salts, as galvanic

20  particulates have been shown to exhibit anti-inflammatory activity in mammalian skin.

In another embodiment, the active agent for sweat reduction may include
anticholinergic drugs; such as but not limited to oxybutynin, glycopyrrolate,
propantheline bromide, and benzatropine; or Botox (botulinum neurotoxins}, including

Botox analogs, Botox active fragments, and natural Botox active metabolites.

25 In one embodiment, the carrier contains a safe and effective amount of the
active agent, for example, from about 0.001 percent to about 20 percent, by weight,
such as from about 0.01 percent to about 5 percent, by weight, of the carrier. The
amount of the active agent in the carrier will depend on the active agent and/or the

intended treatment area.
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20 dosage being 540 mMA min. If 6 M is delivered to the patient for
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t hen | oosed sud#fiantQ), apdovateteplyhlenetymess. Eor vampled theda lyaric phrdioulsigs of baed
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by el ot 1 o SehfeeraIlpe e Cielbeh Dalvatidh SR0 ATV PR R same
nmet hod described in the Exanple 2 (a), except substituting zinc
powder W th magn@ssienitWERIt, the composition contains a chelator or chelating agent.

Examples of chelators include, but are not limited to, amino acids such as glycine,
lactoferrin, edetate, citrate, pentetate, tromethamine, sorbate, ascorbate, deferoxamine,

25  derivatives thercof, and mixtures thereof. Other examples of chelators useful are
disclosed in U.S. Pat. No. 5,487,884 and PCT Publication Nos. 91/16035 and
91/16034.

Other Ingredients

In one embodiment, the device or composition contains a plant extract as an

30  active agent. Examples of plant extracts include, but are not limited to, feverfew, soy,
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(d) I'n Pure Agueous Medi a: Approximtely 0.1%iron coated nagnesium
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Formila 3 Poéﬂboggn?er}l thzeée %greﬁlents may include topical steroids including corticosteroids,

10  such as hydrocortisone. In one embodiment, the composition may include nonsteroidal

anti-inflammatory agents.

In one embodiment, the device or composition contains a buffering agent such
as citrate buffer, phosphate buffer, lactate buffer, gluconate buffer, or gelling agents,

thickeners, or polymers.

15 In one embodiment, the device or composition contains a fragrance effective for

reducing stress, calming, and/or affecting sleep such as lavender and chamomile.

Use
The devices and compositions of the invention are used for sweat reduction.
Although applicants do not wish to be bound by theory, it is believed that the
20  application of electric current to the skin plugs the pores of the treatment area, thereby
preventing sweating. AIternatively, it may have a possible effect on the sweat gland by
disturbing the electrical gradient that is thought to cause the movement of sweat along

the sweat duct.
The device is used by placing the garment over the treatment area (optionally
25 using a carrier such as water), such that the first electrode is in contact with the
treatment area. Ideally, the garment will have a shape and size approximating the
treatment area, as described herein, and first electrode will contact substantially all,
preferably all of the treatment area. The second electrode is placed on the skin at a
location within the treatment area or proximal to but outside of the treatment area. The

30  current intensity is determined, and then the power delivery unit is activated and set at
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the desired current intensity, whercupon the power delivery device determines the
correct treatment duration, after which the device preferably automatically turns off.
Optionally, the polarity of the first and second electrodes are periodically reversed,
such that electric current flows in one direction, then the opposite direction. Ideally,
this device can be fully administered and operated by the user with no assistance

needed from others.

In one treatment regimen the user may select from several current intensities
based on his comfort requirements. The device automatically calculates the appropriate
treatment duration of treatment corresponding to the user’s desired treatment intensity
and delivers the appropriate amount of electricity. The device may allow users the
ability to choose from a continuous set of current intensities within a restricted range.
Alternatively, the device may offer one or more pre-determined treatment intensitics
(e.g. low, medium, or high).

Total electrical dose (e.g. charge, mA min) delivered to the skin may be
prescribed by a physician and precisely monitored by the power delivery unit
throughout treatment. In one embodiment, the physician may prescribe the total
electrical dose (mA min), while the user chooses the desired current intensity of
treatment (mA). In this embodiment the power delivery unit will monitor the length of
treatment to achieve the desired dosage. Treatment duration is often longer than three
minutes, preferably from 20 — 480 minutes. In another embodiment, the total dose and
treatment duration are determined by the algorithm mentioned above.

In the case that a user or clinician wishes to pause treatment and continue
shortly thereafter, the power delivery unit may include a treatment pause feature which
ramps current to zero within a predetermined time interval. Treatment may resume,
taking into account the paused time, as indicated by user or clinician. Current will ramp
back to the treatment current and continue as programmed.

In one regimen, it may be desired that the user rub a thin layer of insulating
material, such as silicone gel or petroleum jelly, over the skin prior to treatment. The
rationale for this is that it has been shown that a thin layer of silicone gel enhances the
efficacy of iontophoresis treatment for hyperhidrosis (Sato, K., Timm, D.E., Sato, F.,
Templeton, E.A., Meletiou, D.S., Toyomoto, T., Soos, G., Sato, S.K. Generation and
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Transit Pathway of H+ Ton is Critical for Inhibition of Palmar Sweating by
lontophoresis in Water. Journal of Applied Physiology. 75(5) 1993).

Combination with other Energy Forms

It may be desirable to combine use of the present device with other therapeutic
forms of energy. For instance, in one embodiment the carrier may be heated to and
maintained at, for example, about 35-45°C. This will result in sweat pore dilation
during treatment and enhance treatment efﬁ-cacy of the present invention. Additioﬁa]ly,
warming may reduce unpleasant sensation of electric current. Heating may be achieved
by building an ohmic, radio frequency, or infrared heating unit into the garments as
well known in the art. The heating may also be generated from redox reactions unit
such as disclosed in the US Patent No. 6,890,553 or from hydration heating when water
is added to the system as disclosed in the US Patent No. 7,005,408. In another
embodiment, it is desirable to cool the garment to alleviate sensation. This may be
achieved by an electronic cooling unit, or by adding cooling salts to the solution. In yet
another embodiment, it is desirable to couple electric treatment of present invention
with ultrasound or laser treatment. In another embodiment, it is desirable to use a

combination of the above-mentioned energies together.

Examples

The present invention will be further illustrated below by way of Examples, but

the present invention is not limited thereto.

Example 1: The following examples illustrate use of the device to provide customized
doses of electricity according to the invention using the algorithm described above. In
cach case, the user sets the current intensity, and the power delivery unit calculates the

dose.

Case 1: User A sclects current intensity of 12 mA (constant) - According to the
algorithm, at 12 mA, the device delivers a predetermined dosage within the range of
120-720 mA min, with the preferred value at 360 mA min. Assuming a dosage level of
360 mA min, the power delivery unit delivers 12 mA for 30 minutes.
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Case 2: User B selects a current intensity of 8 mA (constant) - According to the
algorithm, at 8 mA, the device delivers a predetermined dosage within the range of
240-840 mA min, with the preferred value at 480 mA min, Assuming a dosage level of
480 mA min, the power delivery unit delivers 8 mA for 60 minutes.

Case 3: User C selects 10 mA (constant) for an early phase of treatment, then increases
to 16 mA (constant) secveral weeks later. The user decides to change levels because his
tolerance of the current increased - According to the algorithm, at the 10 mA initially
chosen by the user, the dosage range is between 180-780 mA min, with the preferred
value at 420 mA min. Assuming a dosage level of 420 mA min, the treatment duration
is 42 minutes.

Several weeks later, when the user switches to a 16 mA current level, the
dosage level changes to a range of 0-600 mA min, with the most preferred value of 240

mA min. Assuming 240 mA min, the treatment duration is 15 minutes.

Case 4: User D sets the current intensity to 6 mA and runs the treatment for 10 minutes,
then increases the current intensity to 10 mA for the remainder of treatment because he
can tolerate the treatment - Initially the current intensity is set to 6 mA. At this current
intensity, the algorithm calls for a dosage range of 300-900 mA min, with the preferred
dosage being 540 mA min. If 6 mA is delivered to the patient for 10 minutes, then 60

mA min of electrical dose is administered in that time.

If the user changes the current intensity to 10 mA, then a new dosage must be
calculated for the remainder of treatment. At 10 mA, the algorithm calls for 180-780
mA min with the preferred value at 420 mA min. 60 maA min is delivered to the user
during the first phase of treatment. The total remaining dosage (at 10 mA) is 360 mA
min. To deliver 360 mA min at a 10 mA current level, the remaining duration of

treatment is 36 minutes. Thus, the user undergoes 46 minutes of total treatment,

Example 2: Galvanic Particulate Preparation Based on Displacement Chemistry

{2) In Pure Aqueous Media: 0.1% copper coated zinc galvanic particulates were

manufactured by electroless plating of copper onto zinc powder. [0g of <45-micron
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droci nnamate 0. 10%

zinc powder was spread evenly onto a vacuum filter buchner funnel with a 0.22 micron
filter. Sg of copper acetate solution was then poured evenly onto the zinc powder, and
allowed to react for approximately 30 seconds. A suction was then applied to the filter
until the filtrate was completely suctioned out. The resulting powder cake was then
loosed, and 10 g of deionized water was added and then suctioned off. 10g of ethanol
was then added to the powder under suction. The powder was then carefully removed

from the filter system and allowed to dry in a desiccator.

(b) In Ethanol Containing Media: 0.1% copper coated zinc galvanic particulates
were manufactured by eleciroless plating of copper onto zinc powder. 10g of <45-
micron zin¢ powder was weighed into a glass jar. 0.61% w/w copper acetate was
dissolved into 200 proof ethanol. The resulting copper solution is a faint blue color. 5g
of copper acetate solution was then poured evenly onto the zinc powder, and allowed to
react until the copper solution became clear. This reaction continued for approximately
48 hours at room temperature, when the solution turned clear, The composite was
spread evenly onto a vacuum filter buchner funnel with a 0.22 micron filter. Vacuum
suction was then applied to the filter until the filtrate was completely suctioned out. The
resulting powder cake was then loosed, and 10 g of deionized water was added and then
suctioned off. 10g of ethanol was then added to the powder under suction. The powder

was then carefully removed from the filter system and allowed to dry in a desiccator.

(¢) In Pure Aqueous Media: Approximately 0.1% copper coated magnesium
galvanic particulates were manufactured by electroless plating of copper onto
magnesium powder using the same method described in the Example 2 (2), except

substituting zinc powder with magnesium powder.

(d) In Pure Aqueous Media: Approximately 0.1% iron coated magnesium
galvanic particulates were manufactured by electroless plating of iron onto magnesium
powder using same method described in the Example 2 (a), except substituting zinc
powder with magnesium powder and the copper lactate solution with a ferrous chloride

solution,

Example 3: Stick Compositions Containing Galvanic Particulates for Treatment of

Excessive Sweating
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Galvanic particles are made using the aforementioned displacement reaction
between metallic zinc, metallic magnesium, or metallic aluminum particles and copper
acetate to create zinc-copper, magnesium-copper, or aluminum—copper galvanic
particles, respectively. Reaction conditions are controlled to deposit the desired amount

5 of second conductive material onto the metallic particle. Stick formulations are made
by incorporating the galvanic particulates into the formulations shown in Table 1.

The stick formulation is applied to the target skin once or twice per day and left
on the skin following application. It is preferred that the formulation be reapplied after
each washing.

10
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0.00%
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The galvanic particulatcs may also be incorporated into a dry powder or anhydrous gel

composition to be applied to the target skin area. Dry powder and anhydrous gel

compositions, which can be used alone or together with a water containing formulation

for skin applications, are well known in the art.
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9. The device of claim1l, wherein said custonized dose is calcul ated
using the algorithm 2z=360 (1+x) wherein z is said custom zed dose, X
is defined as: a=c4-i/2)16 i is current intensity, and Ais 2 to 24.
10. A device for the treatnent of hyperhydrosis by application of
electric current to a palmof a human subject, which conprises: a) a
gl ove conprising a first electrode adapted for contacting said palm
b) a second el ectrode adapted for |ocation on the forearm adjacent
said pal mof said human subject; and c) a power delivery unit in

electricgéﬁ§9gggg&&%é[pn with said first and second el ectrodes,

wherein F'iver unit provides a custom zed dose of o
electricity to said palm wherein said C:Jston‘i zed dose of el ?Ct;l city
conpri ses one or nor cl.es, of adua i hcyeasj ng anount o
elggtr|C|ty, fol | owe §5?F?$¥QF% gﬁ? 6L¥ AT DRFRRICA city,

fol l owed by a gradt&tp 8%‘6%8@?%0éﬁ'iﬁawcnéﬁreépé&erﬁkm hiclf ol | owed by
a second period of “@BPRIENt el ectricity. 11. The device of claim
10, wherein said power ghehenteoypuiing & firscdeatide addptediforati cal | y
shutting off at the ematting shilasdatmatit area; 12. The device of claim 10
further conprising ae s@émml@:r@aéh@@%&ifoﬁcwﬁurﬁw%@w&m@ﬁ@' on wth
said first el ectrode, &qlcgsﬁﬁ%&q ﬁ RCihE mc% mﬁ 'ﬁ‘vd wherein said

carriers are in cont ce of claim 10,
wherein said gar n‘entrgq;jpowe} Heﬁ\ L e]eclt zi]c mf%““ﬁ H{‘ég%“,?r woven.

d ey % 0 O

14. The device of clal He S ?C fi ﬁ?gﬁg
cal cul ated using the gg”’ hgﬂﬁﬁw%kggqu 19y gLy Qg ¢ .
customi zed dose, x i s HeffEpegrea, whe 1%&?@éﬂ¥“ﬁﬁ?%h§@¥¥3 and Ais 2
to 24 e]ecmc1ty comprises one or more cycles of a gradually

increasing amount of electricity, followed by a ﬁr:.t

period of constant clectricity, followed by a gradually

decreasing amount of electrlmt}, followed by a second

period of constant electricity.

2. The deviee of claim 1. wherein said power delivery unit
is capable of automatically shutting off at the end of treat-
ment.

3. The device of claim 1 further comprising one or more
carricrs in ionic communication with said first clectrode, said
second electrode, or both, wherein said carriers are in contact
with the skin.

4. The device of claim 1, wherein said garment is selected
from the group consisting of gloves, socks, hats, tights,
wraps, cuffs, armbands, leg bands, shoes, shoe inserts, belts,
underarm straps, vests, and shirts.

5. The device of claim 1, wherein said power delivery unit
provides an electric current of less than about 18 milliamps.

6. The device of claim 1, wherein said garment comprises
a material comprising a non-woven.

7. The device of claim 1, wherein said power delivery unit
is a direct current power delivery unit.

8. The device of claim 1 further comprising means for
reversing the polarity of said first and second electrodes.
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15. A device for the treatnent of hyperhydrosis by application of
electric current to a sole ofa foot of a human subject, which
conprises: a) a sock or shoe conprising a first electrode adapted for
contacting said sole; b) a second el ectrode adapt ed for location On
the leg adjacent said foot of said human subj ect; and c) a power

delivery unit in eIe};l:l

on wth said first and second
el ectrodes, wherein.s 5’\7{5?3% 1‘Efﬁlnt”“ v logageddesgdt omi zed
dose of electrici t%/'ﬁ'f E&"amsélﬁee 0%'1 Bin said custonized dose of

el ectricity conprises 9i® @& nore cycles of a gradually increasing

anount of el ectrlcwhafr,eﬁQisls@im%siaﬁnfedfddsétxR% hRdh & constant
electricity, followed _y g adual 'y decreasi ng anount of

electricity, foll owed be a second (ﬁirl od of constant electricity.
16. The device of idpghweniSntensitt ahAda? o pbwer delivery unit is
capabl e of autonati d& Aydevivetivs thg tehifmatt of hepeeinytirofis by epplivent . 17.
The device of cl alqailmnofallecm]emmemmmapalanmn&rn siibjeer, @dikdhi ers in
i oni ¢ communi cati amprises:sai d first el ectrode, said second el ectrode,
or both, wherein saiallagiiveicemprising aifitst 6ROiraqd adibied fHh@ndet-n. 18.
The deV| ce of claim lfhg #mh sai d garment corrpr ises a nateri al
conprising a non-wowgg. sccond ILCTIB@QQ oGl H?lﬁ?f: tg@%ﬁ{ el n said
custom zed dose is cal h'(l:e%ﬁ 4 d §]!nf'9f ﬂ?haf 9£[lb rlndn%l };X) /61 is
wherein z is said cy {i%ﬁ 1X111 elec ncall DS Ricafion Wity 2 )
current intensity, a first nd electrodes, wherein said power
deliver unit prov:deb a customized dose of electricity to
said palm. wherein said customized dose of electncﬂy
comprises one or more cycles of a gradually i increasing
amount of electricity, followed by a first period of con-
stant electricity, followed by a gradually decreasing
amount of electricity, followed by a second period of
constant electricity.
11. The device of claim 10, wherein said power delivery
unit is capable of autom'mcally shutting off at the end of
treatment.
12. The device of claim 10 further comprising one or more
carriers in ionic communication with said first electrode, said
second electrode, or both, wherein said carriers are in contact
with the skin.
13. The device of claim 10, wherein said sarment com-
prises a material comprising a non-woven.
14. The device of claim 10, wherein said customized dosc
is calculated using the algorithm:

=360 (14x)

wherein z is said customized dose, x is defined as:
x={4-i2)'6

1 is current intensity, and A is 2 to 24.
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15. A device for the treatment of hyperhydrosis by appli-
cation of electric current to a sole of a foot of a human subject,
which comprises:

a) a sock or shoe comprising a first electrode adapted for

contacting said sole;

b) a second electrode adapted for location on the leg adja-

cent said foot of said human subject; and

¢) a power delivery unit in electrical communication with,

said first and second elecirodes, wherein said power
deliver unit provides a customized dose of electricity to
said sole, wherein said customized dose of electricity
comprises one or more cycles of a gradually increasing
amount of electricity, followed by a first period of con-
stant electricity, followed by a gradually decreasing
amount of clectricity, followed by a sccond period of
conslagt electricity.

16. The device of claim 15, wherein said power delivery
unit is capable of automatically shutting off at the end of
treaiment.

17. The device of ciaim 14 further comprising one or more
carriers in jonic communication with said first electrode, said
second electrode, or both, wherein said carriers are in conlact
with the skin.

18. The device of claim 14, wherein said garment com-
prises a material comprising a non-woven.

19. The device of claim 15, wherein said customized dose
is calculated using the algorithm:;

7360 (14x)

wherein ¢ is said customized dose, x is defined as:

x=(A-i/2)i6

118 current intensity, and A is 2 to 24.
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