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SKI N BARNEGERA14LECVETI C COVMPOSI TION  Field of the | nventi RCT/USITITS64he
present invention relates to a novel cosnetic conposition and treatnent.
More specifically, the invention relates to a skin treatnment which provides
a beneficial mld electrical current across the skin, whereby skin quality
i's iInproved. Background of the Invention It has | ong been recognized
that there is a nor meEKINr BASTRRYAICOSHE TECeCOMPRSIIIONNt i al associated with
manmal i an skin (see, e.g., Robert Edel berg, in, The Bi ophysical Properties
of the Skin, Harry Elden(ed.), Chapter 15, WIley Interscience, 1971). This
pot ent Faeld £t ¢he Imemttiertent i nfl uenced by the presence of sweat gl ands
and hair, and thus the strength of the potential nmay differ both spatially
and tenporally on the skin. However, even in nonglandul ar areas of the

ski n, ther eThes paekant | inventooy, reveeesr &bl e sovekmosmeddaced across the

i der s ol 1 g3SeRaC. A Skin: Dabisry .ol kbaugh, misle TRgsyLegent s have been

conduc on non- consi erab dence exrs or the sane
type otebate®rop Roskkh stregfimporewhisii prayvives| € Benedicaelanild Am J.

Physi OElegézlceB:g%%rB@%’acjr%gg)th§u§lﬂrpa%%&"e§§ feMe RR]AkNnown to exist in

anphi bi ans, where they apparently serve a function in sodi um uptake and
appendaBBTP¥&fener ati on. However, their purpose in a nonaquatic vertebrate
was not readily apparent. Based on observations of fairly strong voltage

gradients_at the narglns of wounds, Barker et al. and others have suggested
that i B2REARINE Ofe tBR| HVERtERt s may be inportant in the process of wound

heal i ng. T+ has long been recognized that thele is z normal
transcutzneous electric votential associated with mammalian skin
(see, =.2., Rober:t Edelberg, in, The Biophysical Properties of
the Skin, Harry Elden(ed.),Chapter 15, Wiley Interscience, 1971).
This potential is to a great extent influenced by the presence of
sweat ¢lands and hair, and thus the strength of the potential may
differ =cth spatially and temporally on the skin. However, even
in nonglandular areas of the skin, there is a fairly strong,
measuraple current produced across the epidermis, in essence a
skin battery. 2lthough most measurements have been conducted on
non-human mammals, considerable evidence exists for the same type
of battery to exist on human skin as well {Barker et al., Am. J.
Physicl. 242: R358-R366, 1982). Such batteries have been known
to exist in amphibians, where they apparently serve a function in
sodium uptake and appendage regeneration. However, their purpose
in 2 nonaquatic vertebrate was not readily apparent. Based on
observations of fairly strong voltage gradients at the margins of
wounds, Barker et al. and others have suggested that in mammals

the skin currents may be important in the process of wound
healing.
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Furt her eviden of the inportance of electrical currents_j

mai ntenawgg%gf‘%ﬁealthy skin has been shown in the success?ﬁ?mggsyz”g?d
el ectrotherapy in treatnment of skin ulcers. For exanple, Carley and

Wai napel (Arch. Phys. Med. Rehabil. 66: 443-446, 1985 have shown t hat

treat ment offuirndlet eextidehcer st viilteh impor demse tof @dilleettricak rantresignifi cantly
i ncreas ' I i diovi dualse r [ 0
i ndi vi dﬁg? yg_telrn ggﬁéﬁ@%otfﬁ%%%h n?s ?%ﬁab%ﬁ%%%ﬁy%vﬂylt ﬁHa ci)n%oc"r%nkt% g%‘fd reduction
i n pai nusshidieseohfailteriapyt hostraatagnsdo i $hireludeLrst hefup\exasphel arl y,

Bi edebagly) d1pLAOHL g IQUBEL CURN! iedengenbod | Bedammged,i gays 10 and
al so summarizing the over e?m ng evi gence of the~frealing properties of

el ect r OB3¥S P RoERRT deieatpent ridhtindel 8pbsetcetfatiiéhh ARE HRSELEf t he

nat ur al g CredteurfBY e D ghsef Bhnt 1 aGeebgsadi Atk Hw1heg! tagk RIOERSSe
Ther e aggears to be no doubt that the mai ntenance of an electric current on -

the ski hE$3FSLIBELNIARNG CRLIFRE R Imt ithTaYT IR} S d&isdgedr "ilamaged skin, and
t hat appbheaitionanf titedpy, eRiti & idinebrdtskt redttienhighbaidbenaficial to

t he heal,i f d Ki.n. | dit. to t ted treatnment .
of Ul oot REPE 1 oA TRRr L of e LERF RO LR onS CRh PR ing 1 vt 4t on
or infl| Bhed¢bamn, whpting dibled “abumd potreent 4l byndeatefd tinf demagedréssuge and/ or
t her apey}ll_ %ncﬁ%g{s'ocgmgﬁoﬂcitn% LQXV é\rgr%%'lﬁ néuléxalec%%lé:e?gg?t\ékg% x}e;[atrig geans for

delivery o aling current “to skin reporte Pdture
t ypi cal pyopenigiese othelesrathenaphi frar plard moedteattng rebbesedvdhiad be

Prohi bi Lh¥ghYerPARERS Vife AMELEATPLLCAIRA nhQ bk Nesd FRALNERLOfedaR95gSer | OUS
skin di sorders. It therefore would be désirable to have avail abl'e a | ess

i ntrusi ¥Be BRAENGoBTOERTRCt i ve nmethod of current delivery to the skin,
V\/ﬂ! ch net hOd;‘lQSl!ﬂ Qpb@@ﬂs b@ﬁ%fe! hol @ssod ithatt Eﬁ@%ﬁﬂ@anﬁétcﬂ%ﬂ hel ess
pai nf ul ilndrlj’r[I’:[ at | nﬂ, chr.oni ﬁ_and acut e ;ski co&ﬂlttl_il ons, or sinply to
mai nt ai fi~EHe" oV AT hedt tH 0 f‘ﬂel%lﬁsr?.oc?ﬁ@egr%‘s t*Ren TRt YD ovi des
j ust suehla-beidpd whiadegeain skén, and that application of a current 2
WO 98/ 1%%3 : . . . fC‘[ﬁgS@%c’g 64 used
. njured s . can h 1 f 1 to the hea

routinely y] tlf'le aTk’flPI E?e&bel né%‘l &u%?nel r:ll'calr‘%l un?mm?ored nme s%

of damaged skin. In addition to the reported treatment of ulcers,

there are a number of other skin conditions involving irritation

or inflammation which could also potentially benefit from

preventive and/or therapeutic application of a low intensity

current. However, the means for delivery of healing current to

skin reported in the medical literature typically involve the use

of machinery and monitoring which would be prohibitively

expensive and complicated for the treatment of less serious skin

disorders. It therefore would be desirable to have available a

less intrusive, more cost-effective method of current delivery to

the skin, which method could then benefit less life-threatening,

but nonetheless painful and irritating, chronic and acute skin

conditions, or simply to maintain the overall health of the skin.

The present invention provides just such a method, which can be

SUBSTITUTE SHEET (RULE 26)



B
¢
i

envi ronnent . Summary of the Invention The present invention relates
to a met vog 9g/o423preventing or treating skin damage whi ch cpopussassappl yi ng
to the skin an effective anmount of a cosnetically or pharmaceutically

;acceptabl e compound capabl e of acting as an el ectron donor, sinultaneously

:or substantiall: i mul t aneousl.y _wi th. : li cat] f a.co tically or
‘ phar rrab‘éﬁai E%?T%/ﬁe;lé'géb’t g‘% ea"c*ol%(?b’b'ﬁ%dl%%S’algjlgglo?ga%‘?i%\rgnogétéﬁgcmoc erony
accept enyiwbenetyy. an exchange of el ectrons between the el ectron donor and
el ectron acceptor results in generation of an electrical current on the
skin. The invention al so provides a unit package conprising, in separate
cont ai Aemmagy edHrpgw tInvantiom cosnetically or pharmaceutically acceptable

car i er COMpL S|l :CoNpOL:caBatl gs of ACtidfoAS:AN BIakbEoRg dgnor, and a

cosnetically or  pharnaceutically acceptable carrier conprising a conpound
capabl 6TRTAREI Himlamage| WriqroForpEEpR DraPALYRIpERf Ee edkia@nBBdi nent, the

carri ek ried cenfe Widihd 3rCaPENR Gtal 861 dd taldrid cbhei ddansieeeptagl £ct rons
bet ween the el ectraon donor d acceptor. Det ai | ed Description_of the

an X
| nvent iCgAPoUNd gapables OfoACHING B EBNBERFHTUNESNOE! FHBILGAPEAEFLY i n t he

presenrMBubedaessanty ikl €42thRs yawbet tele/ 2@p1iBecsdd e A st andard
battery, outsid

the present context, is defined as one or re .
of ect r GRFBRIRG Lh i BoR EBPCRY TG, BGFeRATS AEPPAEPY GTARARAE BBntacts 1o
producectliecgt rEcarh Enetgyn Bei@aitdor, wWhesddy hai kaeyasystehmwlealroxns di zer, or
el ectr ptor, and fuel.. or electr onor,..react to .form products
resul t?’%&e’%%gdr?'éc?ﬁ%ﬁd%@ rSPln?lf zf‘r?f‘s grleggﬁodr? eﬁcedz??gggrr%%‘glo Sptlinon of energy
or the gemefrachancet ofn wdiektrbst dvatresti e Hre sfdnouthstinwsniies in

3 al§@DDQ§4%é2§7* unit package comprising, in separate. contai
PCT/ US97/ 17564 whi ch anpl nt egr connéct ed ?ratri x of soli npLaar tniegfes,

consi st EFOFPaEEREN Hon -2 §RGTEE Al ldh @ BRGNS ifat &Y i aFecrtadleilled with
an el ecddraligtre cotpei 81RLt ebibAuRLicapasla €0Nitihg Bst B8 dTansher
donor, and a cosmetically or pharmaceutically acceptable carrier
comprising a compound capable of acting as an electron acceptor.
In a preferred embodiment, the carrier is one which is capable of
facilitating the transfer of electrons between the electron donor
and acceptor.

Detailed Description of the Invention

Epriication of the composition(s) of the invention in the
present method essentially creates a battery on the skin. &
standard battery, outside the present context, is defined as one
or more electronically connected electrochemical cells having
terminal contacts to produce electrical energy. Briefly, in all
battery systems, an oxidizer, or electron acceptor, and fuel, or
electron donor, react to form products resulting in direct
electron transfer and release or absorption of energy or the
performance of work. Most batteries are porous structures in

SUBSTITUTE SHEET (RULE 26)



of el ectrons. The present nethod and conpositions operate on the skin

in much_th way as a standard battery does in a car ortabl e
radi o. V_Vq<9§“ %tmreadltlonal battery, one conponent of the f %’UIS&II?S&

conposition acts as a negative el ectrode that rel eases electrons into an
external circuit; a second conponent acts as a positive el ectrode that
gai ns wlieet EﬁnSntémnrﬂxrecezgaaﬂma}imiorcubhd Eadt icoeponemtsissimaiod ai ned in a

mat ri |ch| f actl 19,83, .an |l ectrolyte,.i L acilitate

t he e?%% it t?%ﬁ lvﬁe vvee%o% &éVSnﬂaggfhaJdgé X f‘ill_%(ew‘éqt%adl tional
battergJ,ecttmaiacelveTlrEateélecatslytrB tdoest we googuhdnit dnatke sefeasfed for their
abili tYg td O Jespgetively, either donate or accept electrons. In the present
met hod® and conpositions, the active materials nust of course be chosen from
anong cosnétiecaregenty Wﬂﬁac@@t¢Q;Tm0IS)‘itégnemea§erraneth%1l83'<inl—lbmever, gi ven

this %@l@'ﬂnréesahaewéy ra%t aege&ﬁa%e ua%tawabws a et ablig e'meaﬁnt or an

oxi de or salt thereof positive oxidation potential, e., capable
of gi VPORFaRieeFagie onél‘E(&nﬁF%@l%"fOf@&chaﬁ’é?ﬁYd iQnec CORBARENY ﬁél te, but are

not |igyd gﬁiaﬂ*ocoﬁﬁﬁﬁﬂflcﬁf alckQNas Thehe@eqhd @i@@ﬁfd&ée thit Ofd @R sasnet al
oxi de, oxi de, halide or sulfide, for exa old, silver, platinum.

or pal Fla PRS0 LR ED pf b I EREE T ofist Tt e 6 sec‘rP?%rFoﬂ’éﬂ? gEFu%ﬁ*lsyaéc? as either

el ect r pasi thioperdiengrode thati delﬂﬁ‘ste’leﬁtrblﬁe gthierarelaternde. ciAgutiged in the

presen]g_ slpeccclmoﬁg%%on anao:lL ¢l ai rrg lthe t rm"eff t ive a nt". refers to the

amount “3f" ore e rote cormponent it & rré‘xs‘d?:f‘f i Xh 2P %r?é:r ate a

measur abt Enpatsenni aﬂ.eorn:dmesknnevmam dechilhedt e tie meetf@cti ve anount of

a propF %sﬁeej %%q:gg t%ngl ect cf% conponent. I n a typical conposition,
a

as appli on the Sk e |nd|V| el ectrode
Vu)4%5h1423¥aultlonal battery, the active materials in Ihe twwo

PCT/ US@dtddb4 s a@:@”EQD&EEe% 368 PhE[LTARIY B %éef'ésdé&:%e@@%tth@f_— from
0. 0001- 20A)b vvel ht of _the fornul ati on. he matrix i h which the

conponéﬁ?%t%lrv éﬁﬁlePéde%%?FIt?@sanylét%Ffﬁjé’rrGS@%n’é?W%ﬂ |ador phar maceutical |y

accept abimposﬁ_rdner thBead®ivd rpRakMBCL utistabley cotir o pEcheatd yrragcept abl e

carrier"” refers tao a.carrier, for t her. phar nace |caI or cosnetic use,
whi ch &BFrFefF- T eltl\‘fgrlgyt%% pa{?rrwgegtﬁb%ﬁéﬁtaézCFBt? ® iMtEhdBd 1 ar get and

whi ch WDWEvmt Bvese thas nguicidiimenstive Didser electpodntisonganilsme As used

herEinmetQT?if“&%Eﬂ@d%?lor &H AQT%%nggigng“éﬂer%%f, with a posizive
oxidaticn potential, i.e., capable of giving up electrons.
Examples of such metallic elements include, but are not lizited
to, copper or iron. The second electrode is often a metal oxide,
hydroxizZe, halide or sulfide, for example, of gold, silver,
platinus or palladium, or appropriate ions thereof. Iron may
actual’ly act as either electrode dépending on the identizy of the
other 2ilectrode. As used in the present specification and
claims, the term “effective amount” refers to the amount ci one
electroce component which is sufficient to generate a measurable
potential on the skin when combined with an effective amount of a
properiy selected opposite electrode component. In a typical

composition, as applied on the skin, the individual elecrtrode
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Lﬁnder stood to enconpass both human and ani mal pharnmaceutical s or cosnetics.
The bat twbywsgemsposi ti ons can be prepared in any form convearass7/{164 t opi cal
‘application to the skin. Such forns include, but are not linmted to gels,

;creanms, dispersions, enulsions (water-in-oil or oil-in-water), suspensions,

;lotiongey égﬁgﬁts%%@%réggoihesﬂésjé%t in an Wil UEC:Aln [190pALELEr Can be

s determned I n accordance wth the desired nethod of application and/or
" packagibygWelgBE ekakif €ormplekOarrier is ionic, the carrier itself nay

act as an ekgetk@tyie inf agkkhtald tGrbbABRt &7 a0f aebes&am%t\ée_e;n the two
el ectrode cog‘gonents An :exanpl e of Such a_carrier would be any’ionic cream

mat ri x.StPGIBrEyERTREHERHLYdCF RRAHAGESS L FRL We AT ERECP IR ORI 0dR.", the

anode etrécimcabh@ﬁhﬁa@@nﬁw&eny&;ar@ﬂe&fleeamyya@@@dte@ed aepef@t"elr)éfeﬁgther in
a single, divided copntain of a nonc nductive_nateri al in
entirel'y SeFaFALET coti%ist §rp?b?/‘i“t?éi?“tt6§§ her G977EsFngfe LWPP'F package. In

‘one suclrretikediekitverd hthediavt fed cfnmioanenes ts tammppeddwttth:a;emuaﬁdv\hl chis
capabl e ,qf ,e d t Qupopent gpat.af AUk SI mJI t anequsly. Wen
the prddt 01 3 ﬁgsﬂ gg (g%esh %3 %ng? é’nt Ofyfgné/f elé By F Y- 5BF each of
.t he cor?gsomreﬁtishesembl)‘emamanautmﬁe]msonr dcosmms’.tdnmalllye si nmul t aneousl vy,

Vﬂ&&@ﬂ}ttGEH“ESSem%n A8 BKLD r‘iﬁ}al?ue ahfieah &tk %’Bqéﬁ%&&g@dc tlo %”a' non

the skln I'n IS case € conponents are consi der e
separ at@ispetigsi ndi Thel ket teawr F@mﬁoswmﬁ@ughnakp@mr@@ﬁireﬁ of atrh/e form

S céﬂgéN@%%ﬂz§Zr topical application to the skin. Such forms
PCT/ US97/ 17564 . individual conponents will be sinultaneous or

subst amttUaE  sPHEI BER s, L 1BAGE heP i Tt i CYe®RS 1 1 SPEFFL@RS0f each

corrponearﬁum_ybnhewabet ns—dlqt ctegessaiiuaterh hessapansibhe, " Dot {sy” _
conmponents w | eract, resulting in electron exchange generating

an el ect ¢4l m@&??@ﬁta e ‘LE8at ed ski n. On the other hand, if a
non-ioni c, 1de cendueto¥echmtceirxier faan eeadpkerminvgt én- bneotdarayall sion, is

used, the] “%ee'a%%EEQQEm&&[E}&O%‘%”%é Ef‘é‘a&%élﬁogﬁ/é‘?doéc'?ca&tﬂﬁcsanﬁa oF 1o

nonconductive carrier, TH & noncon V& cont arner
pr emat uPXRTR fer Aff| eheoq‘:ar,mer*ems whhicoddier caTheeskitselfsmhf, ad:lma’ag

conduct iy €e 1 B ARV, deaéhﬁﬂmeésewnseé&%r@tygetém%e@aee@ d he single
carrier_containing both el ectrodés can be applied sinultaneously and

di r ect | Y¥q F197E TOREN COFPRR YT - gBRePAVIME (e SHER ehtGedIr i6RcEould be

any lonic cream matrix. To prevent unwanted interaction between
the two “electrodes”, the anode and cathode components are
preferably packaged separately, either in a single, divided
container made of a nonconductive material, or in entirely
separate containers provided together in & single unit package.
In one such embodiment, the divided container is equipped with a
pump which is capable of extruding both components separately,
but simultaneously. When the product is to be used, a small
quantity{e.g., about 1-2 ml) of each of the components is rubbed,
simultaneously or substantially simultaneously, i.e., within
minutes, on the skin to be treated, and allowed to remain on the
skin. In this case, the components are considered to be applied
separately, in individual carriers, although application of the
5
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it is in contact wth the skin. Because of the skin enhanci ng effects

of the byjd &imar$onpositions of the present invention, the have
|ncorporatde?act| ve agents which are used for skin treat n%ﬁ?ﬁ)éﬁ Wﬁl ch a

routinely applied topically. Exanples of such active agents which may form
part of the conposition include, but are not limted to, those that inprove
or er adhgavidtRje COBEPECI ke dtiddeSeantutiangoss, oansRfEencsalBhest het i cs,

anti - aghaudg8dsus, aRhishars efdattS tyadt i easdaradent 61 «dth toRgateragents,
antiviral gents antidandruff agents, anti dergat \lis agents, antipruritic

agent s P¥nPFemitl &S, "aht PROIIHTL Vckﬁlé%ssao{‘beentT PRYESTHT | ammat ory agents,
anti hypemjsenahes Wild apent sptefdt, dryssktmgaganbsecanﬁn RRESPhFSNT S,

antipsoriatic. agents, tlselgor I heing aI?eFr}} rkéaltr ndl tioners and hair
t r eat mEGPEAYRHIS 2 ATe th@a SEFEERC 0T WS c8 Sge S anti ast hmatic
agents and bn otteh artitieat basd, s:lmsacneaﬁiaxgmu gionacbndinctive netagent s, skin

|1 ot e0i,09. 208015, URREIIPOLLNG BYRL S, VOUNML1OBhL NG, PURALE, o0 Lo 1S,

corticostero SURSCTeENS Or Hor NDNes speC|f|c
exanpl esnpbneses L:taradztel v:emlagrw:t sin nbkudene etamendsctivpicealkienr dirovascul ar
agents,

PCT/ USSyF19855 PORCISHErATS of P T AEEE £ 0RaS o2 premat¥fl 2184 nt#at{on

ot ri mazo et otonazo M CON0Z0 gri Bl vi n,
hydr oxyeizFent dyphe ifpfrani hiee qﬁ-am%isaéf Ib@d‘@alcﬁéﬂuwb@il §8n mepi vacai ne,

MONObenzeRe de Ot s MLBLELRY é%é%&%b”?nn&&i&ﬂa%ﬁ' Pne NBG9EY! i ne,

hydr oqui none, m nocycline, naproxen,_ ibuprofen, theophyl | i'ne, cronolyn
al but erATT1eS: FAREALINING RELR %)t:EPQi:rOPSScFénr]%@ iGRPiLd ed cF ULRPRPBEBYY | sone,

hydr ocairid sepec®ly ®ceaiat exifly diiaaebli generddinglaeapesedtudiosntd i sone
17- butyr atle bet anet hasoréﬁ val erate, betanethasone diproprionate,
trianciHol’Sné"at et ot a&™ H1 hB%iHoMide, clobetasol, proprionate, benzoyl

peroxi de, cBetaus¢ arf tgheopkanodrdlangingnefhezinef \thEamétrteéwpal mtate,

vitam ndneetabsis SHhand.gell ValIhRS ohNCLRRl mad) RIGs iffyeDeta hydroxy

aci ds, mxture am)un ve- age o ®e used in any
gi ven fwaf:a‘éﬁdu@cmef@dnar;ynd%tvérmhnedel nsedcadskér wadtmens, usual

dosage. wﬂlr!:na@(ilbngo@{n%&@ aBH!‘LE@@rtdiﬁ@A‘i@?m SeddndiRe Batdghy ochovever,
consi deration should be made of the redox state of the additional

conponetfeRtEn YL 6h vifd & F P BREBJRE itthe §oRRARHt iYL IpRARAY héUsdaF i onal
conponemdt ddes ceat toNtiidser ehut t ingherel Biresdedi FarRChgenshaisyeen the

keratoses and wrinkles, analgesics, anesthetics, anti-acne
agents, antibacterials, antiyeast agents, antifungal agents,
antiviral agents, antidandruff agents, antidermatitis agents,
antipruritic agents, antiemetics, antimotion sickness agents,
anti-inflammatory agents, antihyperkeratolytic agents, anti-dry
skin agents, antiperspirants, antipsoriatic agents,
antiseborrheic agents, hair conditioners and hair treatment
agents, antiaging agents, antiwrinkle agents, antiasthmatic
agents and bronchodilators, sunscreen agents, antihistamine
agents, skin lightening agents, depigmenting agents, wound-
healing agents, vitamins, corticosteroids, tanning agents,
sunscreens or hormones. More specific examples of useful active
agents include refinoids, topical cardiovascular agents,

6
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électrodes(e.g., by bei ng an oxi di zabl e conponent in the presence of an
.oxi di zi nggosdigasisrode). The conbi nati on of the el ectrodes wpCh/uset/i7564 agent s
‘may in fact enhance the delivery of the actives, by facilitating the

S opening and closing of cell channels. In a preferred enbodi nent, the
i electrode _materials.are incorporat.ed. i t he_ l.at Lon bound to an ion
* exchan OFééxlnﬁf‘o%e KL?SF@CS?a??TE r énsllcr?nc??ég ésgngsfe&%ﬁg“" met al conpound
parti cliegirowlii e criéghengyenteinaf fimimepdpe nl ddasingn eretsimge. It al so
i sol at hecoetal partilese Physigal fromtheid,iedex counterparts, so
t hat tﬁ%é _arce .e'we@?gsalﬁgr_t_ %Jlor cﬁ%ts‘p%xrlcon exc and’é:%r esi ns shoul d be

sel ect et} iNCGRYEHds Erafios 1are, CoSRAIUEACRE - oL pafGHaE8ut RRRIA%PAg onpat i bl e.
I'n noSt;6R38%en! hendURfANERE, F&Sddb WH,| ah8udesat, artenehangs inesin;
however, when_netallic conpl exes or polyatom c ions are used as an

el ectr gfgtd, 13-Cis retinoic acid, hydrocortisone, hydrocoy@ygggqbggg7

"PCT/ USOydeké264 hyd@dtcitii@Bnexchane fas, N haYober firseher ablsut sacas to
provi de an _iqnic character opgo§|te to that,.of the material intended to be
bound. RSFANEHFESPRE YR S4REe: f B T U TRASON S SHREPRT N4 %avai | abl e types such
.as Sephatiencarofoberdddtenifbe elesdimda deonpoobetsasarle bedptidmatiehe resin,
usi ng standay.d_bi ndi t echni ques, befaore they a nhi.ned wi.th.the

appr opr - ze%a?fgil:g’r{l.geq'ﬁﬁ:rrogﬁgég%?' ul rxc?prfga né)%&?ép%{ﬁe;tt?ﬁaéﬁpeasvw:?lmlmas

aest hetd gmimiraks, priffaarined athbite heOHESsiapdbéerivatigeforhendotheads of

appr oxi Y.1- 1 i . di t N LZ Se,.ad aw ge@us in
t hat eac t_?ajndi Vi %gg r‘é’écg:]c?}ggoﬁg%? ht%gd én-rllime é%'tsrg%%&éﬁld i'ggo%( g ggder of
t he si zactolfver EgeBki vo dud lusedt husapy cptamdornsiaefdn cisemeadsky of t he

resul tigng. et iﬁtaé%ﬁ-’m%in%%h@ﬂicﬁaité Qtlay LiBsagdi tiino'ldtign%% ghange

resins, polynmers that bind cations, e.g., Carbopol, PVP, polyacrylic acid,

or gel a?‘%t,heéaﬁOEPg%‘j’fb@_ t'® BRAdCRRECEY ediaWGdEs, CcOnSICREAthaRtEnld

CONMPOSi bé QiadeOb it BRe i oM duakcebeCtROdUGATRAAENESuddRNe0f andrt@ prepared

by routine m xi nggggt hods, known to those skilled.jn ttle formul ation arts.
|

If a refFhéage ® He ifcédded. 58Pt FRAT (e 28PLEI UV InEPRPOR M tadded to t he
sel ect edo¢egiar ttatkerara Wit ke antesdwh manrttacheskiMddn aheappropri ate

base to at he desired._netal - fai.nin jes.. T electrode is
i L e A LR s e eSS

Al t er napél 3n pidigdnal ebgelupdiede cihebecmbination of the electrodes
with azctive agents may in fact enhance the delivery of the
actives, by facilitating the opening and closing cf cell
channels.

i a preferred embodiment, the electrode materials are

- incorrcrated into the formulation bound to an ion exchange resin,
The use of the resin creates very small metal compound particles,
which create greater efficiency in electron exchange. It also
isolates the metal particles physically from their redox
counterparts, so that there are fewer “short circuits”. Ion
exchange resins should be selected from those which are
cosmetically or pharmaceutically compatible. In most cases, the
preferred resin will be a cation exchange resin; however, when
metaliic complexes or polyatomic ions are used as an electrode,

7
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taken up directly by any suitable nmeans known in the art. The
fornmul aty can conprise other conponents which nmay
dependi %8%]%’? g carrier and/or the intended use of the fx;oi?rnu at ?%‘r‘l
Addi tional conponents include, but are not |limted to, water soluble
colorants (such as FD&C Blue #1); oil soluble colorants (such as D& C G een
#6) ; wat enisoladghengenseyigensy( sachreaerEbdel exc 2320 prdvisid @bl e sunscreens
(such o e)haPdi SGLeeR cheas Zinc

883 oL - MR 5%%6%”&%2?33:?1 3 1l Ak Be St Sed SUCBe

Oxi de); "ant1 oxli S I'ng agents (such as Disodium
8 oounavu§qx;ap4g37e51ns are, for example, ccmmercially available

PCT/ US94L1 7964 as EEPMdeeH 3h8B8r $1aDI ITheChScéSidt RSmEARARLL;

preservatives (such as Methyl Paraben); fragrances (such as pinene);
f 1 avoPPHBdabRAtRe FS§ER. asS TG Breprzra HRIRSEPENE SIS AR Sasb RIS Cer i ne) :

wat er phe9f brg agenhsd(queh B BMB&:E&:E%%@@D@HWO): c¥8é ejf sol ubl e
filmfaqorners (such _as IB—Zdrox pro methglcellulose oil-soluble film

forner“%x(lgguc?'P%ldeFB Pt &F Ce Ré%larﬁ theki Foni it g ?ﬁ%?"srr(eéjuch as

Pol yquaker Rhaim )y b%”hﬂntﬁe &%‘ﬁﬁ”@&sné%%faﬁnﬁﬁﬁﬂ@a%gy”l 104 famns (such
as Tocopheroﬂ% and t The present conpositions can be used in
§5

a nuntiér dgpm eré['rliltlst ﬁb?%ﬁ@ﬁléooﬁdﬁwpﬁe“ap‘ihqtcSﬁFbns Ln general

terns,ingiiRe8uiNed L eensei Bit N a8l 8¢bét fodotant L 3l oAttnkhgr&dd ssurface is
shown to be characteristic of normal, healthy skin, application of the

bat t erPecghZhHe° eﬁﬁ}eoféélna%e-alsr'eg&luérP’;'Pma%ﬁini"ea"ﬁ? SAHCLERE o¥sesigfn damage,
e.g. re@gnessudtthd I’d’ur’fréhtoi’!t ctﬂmmﬁbyn@ﬁm Ale®@dl W 1 2y t Skh NecOr exposure
to sun, heg{t and/ or af %eom)tecfmd mai ntai n ovgrall ki n heal th.
It cart & §5B3b9% rae§l§55p%? ‘fn? At RUPF Q0¢8P he® & e EPEPWCdnf | anmat i on
or i rriVFat iconyacran alaceddyodamgednskean srsfoate, toviemei mhehe conposition
is applid..apd repeated, as needed. As noted above, in this regard, the
battery con osition(s) may be directly mxed with other skin-active agents
for use inThrebdfigny cPmeREhtiwndiori ohe. indwddep] ekrctygteery can al so be

used sepdonkatY tRetdd,’ aduChHi LRl bherslfad ﬁlﬁina 'iid thdtik Opn Gidl

i nfl ammat.i on assocjated with dr'y skin, severe dry skin, dandruff, acne,
ker at d<e$POFE0F Fhkted Jé’cfﬁﬁam%“kﬁ?tf’-f’ak?ﬁ‘é%s I5r Brfe3id beaft1gitRes,
mel asnms uswalt 8, sblernshad sgléctdwn@tmgtrgrgmdskbnth&)é@%lgeé@t otic skin,

or |nflannaporyoggrgﬁgfﬁigi, an ‘ﬁhéﬁDQQhEaéﬁka with an appropriate
base to generate the desired metai-containing species. The
electrode is then simply mixed into the chosen carrier, and
packaged appropriately. Alternately, the metal hydroxide can be
taken up directly by any suitable means known in the art.

The formulation also can comprise other components which may
be chosen depending on the carrier and/or the intended use of the
formuiation. Additional components include, but are not limited
to, water soluble colorants (such as FD&C Blue #1); oil soluble
colorants (such as D&C Green #6); water soluble sunscreens (such
as Eusolex 232); oil soluble sunscreens (such as Octyl
Methoxycinnamate); particulate sunscreens (such as Zinc Oxide);

antioxidants (such as BHT): chelating agents (such as Disodium
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may or may not also be treated with a skin active agent. I n addition,
the batt awgoga2abe used as an adjunct to the wound heal i ngppT/OSERIIS64 AS
‘shown above, healing skin is known to be associated with a neasurabl e,
“increased current. The skin battery of the present i nvention can be used to

enhance, ; P reser s14237

PCT/ US@I#IQTSE? v s‘l?ﬁ}itS‘u“razlstjl r"yzoc%:u(rsr‘fcnng aﬁr gggggm ]é} t ere \é\gﬁrect conbi nati on
W t h wosunch fesabieny hctanadeadent 53 9XANGHSONSUCh aSs@Jp%ﬁ%t’e appYerdiadi on.

In certalh enhady Etéornateelfatmﬁa/c{@%sbqsueef Wk @Sycurigpi}oxidant. For

exanpl €; certain o s used as electrodes in the battery, such as
Fe[errrat%mrwe“asa%?ﬁﬁso%ﬁﬁéﬁt%s YR Biinselne  6PPahYIi‘d4AERT or

free-radigsie ARG '(@uEﬁoé@t:'Iﬁﬂrd”}%ﬁo@!/lsiﬁéﬂhyﬁcém.@@bye)reCOgnl zed.
Thus, in_such.enbagdi nents, the attery 3Bz[ow des this dd|t| onal advant age.

I'n thi 8i}eRRdiPle £318 IpFmersyl 5‘1‘?’;‘/ W AT/ hatl iFT M th sunscreen or
Sunt anghfgort f mllgmemscsmeae Pbb‘iﬂq@eftéiﬂﬁ:ﬂmdamgeaﬁlitﬁlﬂd)ngemﬁl on of

free radicals sure IS g wever,, regardl ess of
any ant FBili‘d%Fnt’yaﬁ‘igﬂBr? g, vtlﬁ@mbﬁftg?%ﬁ b@cﬁggar? ‘s RScF¥%n and
sunt annikg. f or mul ati ons to assist in prevent| ng and/or treating the

eryt hema V\/n 41 |v%s§g ﬁ}gs %igﬁl aLe {'j g@t\ps Sdth‘Pg pﬁ%%eer 0§i mlarly, the

battery can B FiS8 t8r-Sun-treatne sane purpose, i.e.,
to red@c‘;éfehemef-fn@@aseetlcsm- prduentiive yapwlieations. | tInidenepal under st ood

by thosg 3kildgd.d @hEhgréa{]etncteh@L Lhee PO ASE: "ddceab BN, Ocrar gyEti on of

skin dana% as used in the present specification _and I ai s enconpasses
each ofUfRacentmsheBdte et idiagagppriesi ¢ ohs noddade| Peaktiany kivet

speci f izpph i ¥ efuRirated SxeRss l:xnhséeérﬁblé\rbdoerst aCcHb@liiarlly whblide
understood that "prevention of skin dagage meant _to incl ude routine

mai nt eR&AZERDEYS d n SHedl $ARa[S% h6ul - r RSP ﬂ%eantdo BrevBhtDIFOBROBL Y peci i ¢

skin cepdbtisted ad thekky askirefoer kikpgstive pt@vsarm Graof asgpend kbtdecondi tions
or prohleng The inventign i.s further 1]lustrated i l;l,,t he fQolLlow ng non-

i nltlng ekgn%f%gg g1d ma ain overa
serve as = spot treatment to reduce the effects of 1m.lammation
or irritztion cn an already damaged skin surface, wherein the
compositizn is applied, and repeated, as needed. As noted above,
in this rsgard, the battery composition(s) may be directly mixed
with cther skin-active agents for use in treatment of skin
conditions. However, the battery can also be used separately in
the reduction of the effects of irritation and inflammaticn
associated with dry skin, severe dry skin, dandrufi, acne,
keratoses, psoriasis, eczema, skin flakiness, pruritus,
lentigines, melasmas, warts, blemished skin, hyperpigmented skin,
hyperkeratotic skin, or inflammatory dermatoses, which conditions
may or mav not also be treated with a skin active agent.

In addition, the battery can be used as an adjunct to the
wound healing process. As shown above, healing skin is known to
be associated with a measurable, increased current. The skin

battery c¢Z the present invention can be used to enhance the

9
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EXAMPLE 1 10 WD 98/ 14237

PCT/ US97 Two el ectrodes are prepared as foll 700 ¢
of Herr]O1s ?fgded 0.11 g of NaAuCl[err] 2H err]O and 16%3%33#51 X

SP- C50. The conponents are blended to forma slurry. To the slurry is
added 500 g of a 5% NaCJ err] solution, thereby resulting in Au(OH)[err]

bound hatthgl SeRhadexiReatocess, élﬁﬁéxaib'yydl":@c'f iomotinet s&¢andnel ect rode,
to 500 SBHH{ﬂ ?#OIS added 5 FeCI err4q4H[[_Lerr ]O This mxture is filtered

to remd 1ingy agebye s’,ge R’ a?% et Pafi 3TP253¢ e pPBAGER Mi%Ph 10 ¢
Sephadex 5P£m.t{t@.lfloélﬁbcﬂnﬁeﬁtléy trTéleaasﬂuerrlyymag bdereddieds tan 500 a 5% NaCOH

| ut Th | t | t th hed and filtered
sever aPREH AL Bt o= T LPesF Bt STy JPEdEe Ao "PERUFT: ng el ect ode | <
Fe( OH) 21botinokddsn J.Semhad}ea(tﬂm‘&dSsuch aEaPLEad act asThmtdbetdamdes
descr B8d BOOVRTE LAECLAYALE] SEPAIALSlNs kOl 0o SRURLALSTT I er ent

carriers, specitical afdwaer- i Nn- 0l enul siFon, "an oi |l -i n-wat er
emul si @momatmq ereahthm Bkborie wadeby orecauhigegel . THohipreduet is then

{ est ed ohBhabhdn@b! eV ph O H3N18EBL Ll %leﬁﬁhdwﬁ&@p@dﬁgtgget hg, skin. The
hout ded e

base carrier, wt ectrode conponents, 1S use a control.
The coril FAFREG he tt 46t PaErhd a5l ¥ Rl g FembiRAtdenarésh appr oxi mat el y

one i NgRinksBrdém eyunQanﬁhﬁ; Fonu BRI éd MRk thsead axliquiaddyhes apart.
El ectrodes of sinple vol trret ergM cront agiéare contacted with the test spots
t

on t he HeMFEndCRHIR LGP Bht IR &PILERL PR IR EFBPSHEE tdabdfRd. ™ each
case, tddichons Howiels yégirtdeBe OEasmy adﬂtﬁoxlrlaqurropleﬁrtea@h tt‘fl@zatte(r]I y' ]
is observed, the

Sp\?tel FctgLrE?g%?n geénglrstgfqgﬁﬁggl %&*88‘32@ despuenn n ng rmutl%glg?séc‘ior odes are
cl eanedsgid tek® herryeht iag pandivr alreatlwbsit@rerwahelya twhd chame magni t ude but
OpPPOS| t®mmoniy associated with sun exposure. Similarly, the batterv

can be used as an after~sun treatment for the same purpose, i.e.,

to reduce the effects of sun-induced erythema.

It will be understood by those skilled in the art that the

phrase “treatment or prevention of skin damage” as used in the

present specification and claims encompasses each of the

enumerated specific applications, as well as any not specifically

enumerated expressly herein. 1In particular, it will be

understood that “prevention of skin damage” is meant to include

routine maintenance of skin health without reference to

prevention of a specific skin condition, as well as referring to

prevention of specific conditions or problems.

The invention is further illustrated in the following non-

limiting examples.

EXAMPLES
EXAMPLE 1

10
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_il WO 98/ 14237
:PCT/ US97 R bita237 pol arity is also observed, Thus, it is gefpsshnedsed that

-the conpositions of the present invention can in fact generate a current
when applied to the skin.

Two electrodes are prepared as follows. Into 700 g of H0
is added C.11 g of NaAuCl,'2H;0, and 10 g Sephadex SP-C50. The
components are blended tc fcrm a slurry. To the slurry is added
500 g of a 5% NaCO; solution, thereby resulting in Au(OH); bound
to the Sephadex ?ead.

Similarly, to form the second electrode, to 500 g H,0 is
added 5 g FeCl;4H,0. This mixture is filtered to remove
resulting debris, and after filtration, is blended with 10 g
Sephadex SP-C50 to form a siurry. The slurry is then added to
500 g 5% NaOH solution. The resulting product is again filteréd,
then washed and filtered several times to remove any residual
hydroxide. The resulting electrode is Fe(OH), bound to Sephadex
beads.

EXAMPLE 2

The electrodes described above are incorporated separately
into several different carriers, specifically a standard water-
in-oil emulsion, an oil-in-water emulsion, a water-in-silicone
emulsion and a gel. Each product is then tested for its ability
to generate a current when applied on the skin. The base carrier,
without added electrode components, is used as a control.

The control and the test sample are each applied in an area
approximately one inch in diameter on the arm, approximately
three to four inches apart. Electrodes of simple
voltmeter (Micronta) are contacted with the test spots on the arm
and the current generated at each spot is measured. In each
case, the contrcl spots yields no measurable. However, in each
“battery” spot, a current of in the range of approximately 50-200
mV is observed, the level of current generated being dose-
dependent. When the electrodes are cleaned and exchanged, a

potential of substantially the same magnitude but opposite

11
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12 WD 98/ 14237

PCT/ US97/ 17564 VWhat we claimis: 1. A method for %;ﬁg% or

treati ngwglgf; H‘za-émage whi ch conprises applying to the skif Ogl tion
containing an effective anount of a cosnetically or pharmaceuti cal |y
accept abl e conpound capabl e of acting as an el ectron donor, simultaneously

or substgtiraty yiSidldbt speomaldy Wrhds 1 he a.l%pldleﬁahs@fhmd angonpasi tion
cont ai ni ngﬂ an.effective amunt of .a cosnetical % ? é)har maceutl cally
SQ tton

accept abiEPES AP “Fapibl B Gredc i PR B hr 2N & SCREREET 2 wher eby an
exchangecwfreek eghigronephétdesn theeskiect ron donor and el ectron acceptor
results in generation of an electrical current on the skin. 2. The
met hod of claim1 in which the donor and acceptor are each contained in a
cosnetically or pharmaceutically acceptable carrier. 3. The net hod of
claim2 in which the carrier is an ionic carrier. 4. The net hod of

claim3 in which the donor and acceptor are

12
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applied separately in individual carriers which my be the sane or
differemwoosn®sr The nethod of claim2 in which the carr petrnissrersepn-i oni c
carrier. 6. The nethod of claim5 in which the donor and acceptor are

/applied together in the same carrier. 7. The nethod of claim1 in which
AU ( rel, Ls as the electron acceptor.
i 13 C}&JQ% 5%?1

37
PCT/ US97/ 17564 8. The nethod of claim1 in which Fe(OH)[err] is the

el ectron den@kchod %o e eFBARO Qr Q&aamﬂglghmbﬁiﬂa@@twhmrﬁctron donor and
el ectron acceptor are bound to 1on exch ange resin. 10. The met hod of

cl ai m SPRRE MAFSCAPPRBLIBSon the Bkidhtd GATBRSHERe SPBEFHPING AP The net hod of

clai mé:f&mcamamt fo.f eCtby¥Re@EUING B p@sﬁa@‘eutheadmmmdy@daam@ept or is
about 0. 0001- 20%b '

%‘ ght of the total co ition in leIS
cont aj f@¥Epound; sapa l%o??p@é’ltthBna%cﬁﬁ &rRFhE® f BV &* x&\%gﬂf U5tYa
cosnet bﬁaéth:)stﬁ.lhtﬁllamﬁ&ﬁﬁwllt@aéblysncmmhabhe anipmandocapalbd e of acting as
an el ectron dan and a cosnetical ti table
conpoufiFRAEHA Oé’ GPRERT Y A% %I%c’f ctrgﬁggléggop 3 CSIQJHL%C!%@Cﬁ atfon with a
cosmet pratthacemt iphal peamdbtaal b ycameeptiabkpable of acting as an

electron acceptor, whereby an exchange of electrons between the

electron donor and electron acceptor results in generation of an

electrical current on the skin.

2. The method of claim 1 in which the donor and acceptor are

each contained in a cosmeticallyv or pharmaceutically acceptable

carrier.

3. The method of claim 2 in which the carrier is an ilonic
carrier.

4, The method of claim 3 in which the donor and acceptor are

applied separately in individual carriers which may be the same
or different.

5. The method of claim 2 in which the carrier is a non-ionic
carrier.
6. The method of claim 5 in which the donor and acceptor are

applied together in the same carrier.

7. The method of claim 1 in which Au(OH); is used as the
electron acceptor.

13
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carrier. 13. The conposition of claim12 in which the carrier is a non-

lonic cagrier. 14. The conposition of claim 12 which contains an

ef fecti V&'%ﬁ%{}ﬁﬁ" of Au(OH)[err]. 15. The conposition of PETRPH Y 4hi ch
contains an effective anount of Fe(COH)[err]. 16. The conposition of claim
12 which contains effective amounts of both Au(OH)3 and Fe (CH)[err].

14 8. W\ANRSHEURBY of claim 1 in which Fe(OH), is the electron

PCT/ Usgglllj)_]564 17. The conposition of claim12 in which the anmount of
donor ARd” acceptor is each about 0.0001-20% 18. The conposition of claim
12 in which the donor and acceptor are each bound to an ion exchange resin.

19. Thg copposiethod &f Alaahm 18, ihihi sBthhe14&Sidh Bokdt i4y exchange resin.
20. A unit package conprising at |east one conposition containing an

ef f ect PYRCBEFRIUAECOPLRL AFEnBPIRAITY IoP SKSPABSRUESSER |y accept abl e conpound
capabl e of acting as an el ectron donor and/or a cosnetically or

phar maceuti cal | y accept ahl e conpound capable of acting as an el ectron :
accept 6f ; iwec&%ﬁﬂét‘?%rﬁzl\ﬁlf“hg rbd@ﬁéﬁ nggl Gt pfaPnheBtRS cal |y acceptabl e

exchange resin.

11. The method of claim 1 in which the effective amount of eaéh
of the denor and acceptor is about 0.0001-20% by weight of the
total composition in which it is contained.

12. 1A composition containing effective amounts of a cosmetically
or pharmaceutically acceptable compound capable of acting as an
electron donor and a cosmetically or pharmaceutically acceptable
compound capable of acting as an electron acceptor, in

combination with a cosmetically or pharmaceutically acceptable
carrier.

13. The composition of claim 12 in which the carrier is & non-
ionic carrier.

14. The composition of claim 12 which contains an effective
amount of Au{OH);.

15. The composition of claim 12 which contains an effective
amount of Fe (CH);.

16. The composition of claim 12 which contains effective amounts
of both Au(OH): and Fe (OH),.

14
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c%rrier. 21. The package of claim 20 in which the donor and acceptor are

cont ai nedyhBg/SHRAr at e conposi tions in separate conpart ment poyikdiPsdshe
package. 22. The package of claim 20 in which the donor and acceptor are

‘contained in a single conposition in a single conmpartnment within the
i package. 23. The package of claim 20 in which the material from which the

- package {$ bR icPnBeRCOIHI ¥eaim A HNE%HOM OdmcRRebat ddHbanngl ectric
current on the skin which conprlses gﬁg ying to the skin a conposition

cont ai ni AECHPLVT FSc LR ARG -8PO% metically or pharmaceutically
accept abl e conpound capabl e of acting as an electron donor, simultaneously

or SubStERUT Al SBASLENSOUS oY 4 NG TRALLCRRL o Bna scceptor
PCT/USQ?A&&S@dcn boumidpasi &1 aioncerthamga g eyinef f ecti ve anount of a

cosnetically or pharmaceutically acceptabl e conpound capable of acting as
an el ectron acceptor.
19. The composition of claim 18 in which the resin a cation

exchange resin.

20. A unit package comprising at least one composition
containing an effective amount of a cosmetically or
pharmaceutically acceptable compound capable of acting as an
electron doner and/or a cosmetically or pharmaceutically
acceptable compound capable of acting as an electron acceptor, in
combination with a cosmetically or pharmaceutically acceptable
carrier. '

21. The package of claim 20 in which the donor and acceptor are
contained in separate compositions in separate compartments
within the package.

22. The package of claim 20 in which the donor and acceptor are
contained in & single composition in a single compartment within
the package.

23. The package of claim 20 in which the material from which the
package is made is nonconductive.

24. A method for generating an electric current on the skin
which comprises applying to the skin a composition containing an
effective amount of a cosmetically or pharmaceutically acceptable
compound capable of acting as an electron donor, simultaneocusly
or substantially simultaneocusly with the application of a

15
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composition containing an effective amount of a cosmetically or
pharmaceutically acceptable compound capable of acting as an

electron acceptor.

TR ) A
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