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renoved froma body surface such as the skin before the full benefit of the
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dosing is important, reliably dispensing a properly measured dose of the treatment is often

difficult by its very nature, and is made even more difficult when the composition
delivering the treatment may be removed before the treanﬁcnt is completé. Such

20 compositions also may be undesirable because they may leave the treated body surface -
feeling greasy, wet, sticky or slippery. -

Bandages and adhesive patches have been used to deliver active agents to body
surfaces in a manner that reduces premature removal of the active agent, allows more
reliable dosing, and reduces mess. However, such treatment devices are often bulky and

25 therefore may be uncomfortable for the user. Also, removal of the bandage or adhesive
patch from the body surface after treatment is often uncomfortable or even painful.

Devices for delivery of pharmaceutical agents to mucosal surfaces may be water-
soluble and, therefore, may dissolve after delivery of the pharmaceutical agents. For
example, a film including a monolayer of a water-soluble polymer, active agent and,

30 _optionally, one'or more additional components are mucoadhesive and may be used for
rapid delivery of pharmaceutical or cosmetic agents to the mucosal lining of an oral cavity.

Such films are designed for rapid dissolution in the oral cavity, thereby minimizing any
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rapi d delivery of- pharnmaceutical or cosnetic agents to the mucosal |ining of
an oral cavity. Such films are designed for rapid dissolution iy g¢7e200f al
cavity, tharehy.qipnimzing any -1 Vrw Av2itvihvini 2 4 0 C Q8525

LIl B e !
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wat er - sol ubl e adhesi ve sheet, containing the bathing preparation and an 20
opti onal efeaseddenky Brezehyrmalsagithedemscanprs diffiqplidedandlse nmsdicament Bay bres
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treatnent to & define ., Specl e area b's I ted: There exists an oAgoi ng
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to a variet f bod urfaces. 25 SUMVARY OF THE ] NVENTI
: gengraﬁy do not adhere well to a dry gody sur}gcc anc-{, n tJ‘lC abso:ncecjc}ir a wetting step,

active agents are not easily delivered to the dry body surface. Bathing preparations may
be simultaneously delivered to a body surface and dissolved into bath water using a patch
'includin g a water-soluble adhesive sheet containing the bathing preparation and an
20 optional water-soluble protective material. However, becanse such patches are dissolved
in a bath, their effectiveness for direct delivery of a treatment to a defined, specific area is
limited. '
There exists an on going need for a single device capable of delivering a broad
range of treatments to a variety of body surfaces.
25 |
SUMMARY OF THE INVENTION
The present invention provides a single device for delivery of an active agent that
may be designed to have properties advantageous for delivery of a large number and
“variety of active agents. Generally, the device of the present invention may be designed to
30 be easy to apply and easy to remove. In some embodiments, the device may be designed

to deliver a pre-measured unit dose of agent to a limited, specific area. Certain

embodiments of the device may be applied to dry skin, hair or nails while other
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The present invention provides a single device for delivery of an active
agent that nmay be designed to have properties advantageous for delj g&r fibf
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the adhesive, the second surface of the carrier, or both. In another aspect,
t he 10devi e edrger sunigta) dpé ablcastens suppnst laper releasplbhadtieredde dbe iprlicaiomi t h t he

carrier, the ad ive, .or both. The pre t inventjo | so_provides,a net hod
o el vermarit e kSt I8 vopd Mirshin o e 4 BYE L . B ol ibticyS

conpri si NgePice wisdiimdudes delechdnk 266Vd SRNEMBREGEARG Wikh the At MBlalBEsive,
wat er - sol ubl e or substantially water-dispersible carrier conprising at |east
one pol ynBFbatd at | east one plasticizer, and having a first surface and a
second surfaceml.i thal 2 - | £9: 0L ' 2

wat er - di sper si g[ﬂg %ﬁﬁ%@?g%hgpsa%% eréw‘ggé %Eﬂ eﬁfggﬁ ta@g{?%% I g%a%géﬁﬁége Fi %ntt

sur flace ofo alebjeay the eteth@ntnippsingpraviing 4 ¢livery davdes commiditgiita 20 Wi t h
first surface of .the car{ibfr, and an fp‘gl i cg_ti on, ]surface enger al li ogposed
to the cafifsiantiallymaigrsolubfe gr supstaphially Water-dispsryBleGERE SORPISEEAA3on wit h
the carri i : anchdvile S&8dc r er

r el easabl gﬁiﬁﬁg’?ﬁq‘?@&tl %t 3%‘%0? f|?1glrzliét’i|m(§’r1 sur%‘vgr)é’eﬁ%?{t he eggﬁgéig%? siu%@ﬁgecond
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least a portion of the first surface of the carrier, and having a carrier surface in contact

20 with first surface of the carrier, and an application surface generally opposed to the carrier
surface, iii} at least one active agent in association with the carrier, the adhesive, or both,
and 1v) at least one support layer releasably adhered to the application surface of the

| adhesive, the second surface of the carrier, or both; adhering the device to the subject;
allowing the active égent to be delivered to the localized body surface; and removing the

25 device.

Various other features and advantages of the preseﬁt invention should become
readily apparent with reference to the following detailed description, examples, claims and
appended drawings. In several places throughout the specification, guidance is provided
through lists of examples. In each instance, the recited list serves only as a representative

30 group and should not be interpreted as an exclusive list.



allowing.the active agent to be delivered to the | ocalized body s»zlrl'fn%qqmﬁand
renmovi ng the 25 device. Various other features and advantages of "the
present wwwenbhém should becone readily apparent with ref erencseztnss he
followm ng detail ed description, exanples, clains and appended draw ngs. In
several places throughout the specification, guidance is provided through
lists of exanples. In each instance, tthe, recited list serves only as a
representative 30 group and shoul d DHAONSt er preted as an exclusive |ist.
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invention, the Toll'owing definitions shall have the nmeanings set forth. "A"
or "an" weffferth.to one or nore of the recited elenents. 5 "Active agent"
refers broadly,t,p any,agent providin ny treatnent to a user, whether or
not the agent Ifbs‘%‘e_sa\éegfg S&Pc?é‘?c?éfm’é‘g?f#tr?ﬁ“‘% "s‘?eféfé'ti ve agents include
topkcal  phar meceikiagah 28R irosM¢ o Ay adehi pﬁﬂr_ﬁdihg%iv &@afnfent &Y gk ,Cr Obi al
and antifungal agents, steroids and other anti-inflammatories; systemc
phar macesthietr cagehthe agemtipoassessdsitiolpgical ddtivity e d hue, achve ppandsinclpde dopiierd or

d ; Li t bug t limted.t 10 | ts,
bl oachi nEPATRAELlE SGURSPAR o ob 0k ERBIFAL0, aoheBbRaFiRling an R J6E0 at | on

Wi th" or spaydy¥ahd @fHeP(Hjnt’iJilﬁ?lﬁﬂﬁlat%H@é;|sy§t_9ﬁﬁd'ﬁ?arﬂ1ﬁ¥eutféﬁlj§geﬂfs Jubk 8¢, B /St Ng an
or

active agent into or epositing an active agent onto a carrier an

~adhesi ve linBtechtonboresorehatitaning budis gs; whd kosmetid agenés sush as,ibwg petitaied to, whi ch
t he active, age forns a suspension or an enulsion in the carrier or :
adﬁ_gsi veCS]ror?‘g's’;%%a&?lﬁgnagFagso‘?r c@%‘”ﬁ%&%‘i’%’&%ﬂ?' the carrier or adhesive. An
active agent alSQo#TBiYnd)e inNas8SFALInAlHIPNoinkyVadiati6 A iHer&T sBAN ARfiRISIaNG as a
coating applied to a surface of the carrier or adhesive. "Cold-water

sol ubl e" mode'afdheprppraing gh gpldyssagenkintaeiddpopitiag antgtive Agentrasto carris®rdef i ned

i s dissolved, or. di rse S, th ase .be. .in.water or_ other agueous
Sol ut + on Hadngiye, SEFEGRs AN iMtTudes ATnOR iR i Sl B e AHYS
two' m nutagent¥oehs @ sdspensioh ¥r gn BmBRidhh SRERdrHet 6r 4dNEEIVE ofisl AAs&BEH W ér Of water
or other aqueous solution in a beaker, wth %entle stirring (for exanple,
a.

agilfat i ombsarbed by thegraetisreoraidhesivg. Hn aefiNe aggnbalee maysbetip agooREen Witha f | |
:c : gii) bi I pr:%u%se%ip? %&ﬁésgvera%faeéo%tigé Qﬂﬁle}ﬂ 63 sgﬁXcenE)Bftt (raicgtlrieg' Bp%dﬂcgﬁ“rieases the
"Cold-water soluble” or "cold-water dispersible” shall mean that the material so
defined is dissolved or dispersed, as the case may be, in water or other aqueous solution at
a temperature of less than about 40° C in-Ié;ss than about two minutes whena 2.5 cmx 2.5
20 cm sample is immersed in 500 ml of water or other aqueous solution in a beaker, with
gentle stirring (for example, agitation with a magnetic stirrer producing a vortex to 75% of
the fill line). |
“Plasticizer” refers broadiy to any material that increases the flexibility of a
polymeric film or fabric. |
25 “Treatment” refers broadly to any desired effect provided by an active agent toa
user. Treatments shall include pharmacentical treatments such as but not limited to, |
delivery of drugs, hormones, antimicrobial agents, and the like; and cosmetic treatments
| such as, but not limited to, delivery of hair or skin colorants and transfer of ornamental
designs, masks, tattoos or appliques.
30



polynmeric filmor fabric. 25 "Treatnment” refers broadly to any desired

ef fect provided by an active agent to a user. Treatnments shall §dcJ{icié0d
pharmaceutjcal treatnents such as but not limted to, delivery of drugs,

hor mones, “EAPHH2+obi al agents, and the |ike; and cosnetic %k é?ﬁi?r@ﬁfg such
as, but not limted to, delivery of hair or skin colorants and transfer of
ornanental designs, masks, tattoos or appliques. 30 .2 4 061 2005 WO

02/ 092049 PC T 1US02/ 1289 ADEERIMEPCRESORNP OFOREANVHNTIONENTI ON The present
invention provides a novel device for delivery of one _or nore

phar maceut i cal , TE®BIFESTt EvsPligR PEIVALSS ANOYEL ﬁi%ceaf@éﬁflsveryrﬁfeowev BRreof t he

present inyentl d t. and
may be des? gne éﬁtlc%léccgsgﬁsetti%mr%gé(%g U&? gcti ag HY% ?Bésl gé\hgé d t@g gé’es \}{ei'fé?&xﬁn
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al so may be signed to deliver systemc treatnents, as described nore fully
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wat er-di s ts.
The carri gﬁﬂé ﬁﬁhﬁgna%? Gna abr| c%ng%{({%&é%r grsmgﬁeu% er [51?8?%&8%??@%?% for
del i very ofulliyﬁelmrct I ve agent The device al so i ncI udes an adhesive di sposed
on at least a portion of e surface of the c The. active ent

i ncl ude one or % @evb?‘i’dflﬁlﬁg%‘f Fybsfantiafly yafereso "(r?&c SQP?%“& %@tﬁe‘? l}E’lgbl e
type of  aggRE: foﬂh% cﬁﬁ{réry%f%ﬂéﬂ}rﬂ@é’a&?vccdgéﬁﬁdméhﬁneﬂhﬁ?%\é%m PR,
suspended in, enul-sified " with or otherwise applied he carrier, the
adhel ve, @petwtany Omefm/smr@bb;fm elinery of tﬂnc Iagm@sagtﬁt o’ﬁ@ davigemise lsclpfl@r t

| ayers rel eas dhered to.,the carrier adh th. ..

Consequent £y s, 3505iE o o 1eaia Gion S opb P45 S e By Adeitbpivesecnt
carrier,  thayaieR ohe or altde Pharhﬁ@@ﬁué—ﬁ'ﬂ RodBklid BeciiBiNe orejtﬁéa@,mtm@ BpRlofW t hout
a support Iayer A support layer, if present, may provide support and

struct ur e 28snt-hEheolive agent myéigﬁqm cngo,tdq@ot}@d iete, pupénded 1n,@nh%mﬂ¢@w1tb,o As

Il be d bed in I_hel h h
my be pl e bplIRL o 9Eaisn e heshr o lh By b ol lng REES ' "

del iyvery oénd dremaeishyort lagafﬂtreleﬂ'slabl}dﬁhlefeﬂ toEde &m&oaialagueseﬁb @%cﬁmat t he
delivery of the active agent .is imediate or delayed Prolonged or

short - | i vedonapaily #ysapSareihcdpHre | refarato WipspmbHatien of dasier, the adhesive

and at least one active agent, either with or without a support layer. A support layer, if

present, may provide support and structure to the device, thereby making the device easier
to handle.

20 As will be described in more detail below, the device of the present invention may
be placed on a localized body surface, thereby providing localized delivery of the active
agent. The device may be confi gﬁred so that the delivery of the active agent is immediate
or delayed, prolonged or short-lived. Depending upon the particular application, water
may be applied to the device so that the carrier quickly dissolves or disperses to a desired

25 extent, If the carrier is completely dissolved, it may be washed away, leaving only the
active agent in cases where the active agent is less water-soluble than the carrier. I the
carrier or adhesivé is incompletely dissolved, it may serve as a binder for the active agent
providing, for example, adhesion and substantivity. When used in this way, the binder and
active agent may be rubbed into the skin, for example, to provide the desired treatment.

30 The device of the present invention has broad utility. The device may be employed
to deliver treatments such as, but not limited to, acne treatroents, corn, wart or callus

removers, hair conditioners, teeth whiteners, or other treatments of the skin, hair, nails or



may be applied to the device so that the carrier quickly dissol zﬁmr _
di sperses to a desired 25 extent. If the carrier is conpletely di IZ\DQ{’d, It
maybe wasledzeonay, | eaving only the - active agent in casespgirarsgifugoacti ve
agent is less water-soluble than the carrier. If the carrier or adhesive is
I nconpl etely dissolved, it nmay serve as a binder for the active agent

SR i S B R o P e
provi de thadeshi&fatveaipiigits %@@lemﬁ, fRyhie fﬁfdgehhﬁls%i e2f)br b UeIN Ry has

broad utility. The device rmay be enployed to deliver treatnments such as,
but not [hairi ¢odet arskinaemer. t Theadavingtadso aamisarvenarqover biealishes, scatepmver s, hair

condi ti ongr t eet h . whit ener. or other, treatnments,of .the.skin air, nails
or o5 o MG R Gl R Rt s By e ATl BvARRA BT oo may
have decofgalid Rketph tiybe hfilic8X R @vi@Sals S IMERANVY phAlchRPSiility TAYKEv&ing
decorative appliques on the skin, toenails, fingernails or téeth, or b

del i ver i mgtivhagantegichras entimidrabiebigents, Tiebidtes, @sowithsfactomsanddhe ke & cover

bl em shes, .scars r. . disfiqurati,ons, ther ovidin t hed surface
over whi P ERRndSsar BSRAEY B! HP8Sond S0 A0 ha bRV Eth, IR PRE e

devi ce alpg®y HBRY% ﬂmy@lmmnrﬁm &dcelétdtinigtwolind diiridegientBy sigplyige edgendssorsuch as
antim crobial agents, antibiotics, growh factors and the like to topical
wounds s @EherastiveagenshidabennasEeprateremoyial obrewniie lste ivrhiectethwoeds. ce al so

Tay ohave BT dd £l dind blebd d ol liBS Gl HaBE bilfLr YRARES HERER IETRRT bc PRI Yi N
en nes or other ac ve. agents atl Can accelerate renoval "0 necrotic

ti ssue f montiafififeteanpes) Foismaskingl frecastedoflaginyf skih dlapisises Ndushioviat Jodes, baly have
other utilities as well. It may be useful, as. nonlimting exanples, for '
maski ng GPIMENHpOT IRAAYIAG SURSCFEeR |08 isspldepeliani h Thsickamsd degcesaay alse Beoval |, or

appl yi ng ' ' -deyj.ces -also be
useful f g?%gﬁrve% @df{l@%@@ﬁ&@%@;@@n@g@%@a@hﬁ eﬁ?ﬁe%’(gﬁ{gy Ig@%él"\%’ Eg‘gent S.
| f desir edtivangenaeddyie mgeidtd iy uibie dpdeamatatt wienaht deticel@Igarmifmnnredwhen t he

device is manufactured. 15 The device of the present invention allows one to
deltdver an actTReedeydef the preseni dmeniinn aHpwy opefo delifes ap actiVeipaBi & ar ea.

iy sk n S B e B MR el R b &
t o wear, naaydbpaprifedito substantialle dry skie,dnit tiest glséd hmydewegenamicestiie ongyr esent
i nvention includes carrier that, ma designed to be thin, .flexjble,
subst ant PEPIGE S0COPEERE oot SRIB LI (B EHT b MRyt the
subst ant igddeyt MRbRiorinERAESA BArfier thathay bBesigned to be thin, flexible, substantially
20 transparent and substantially water-soluble or substantially water-dispersible. Thus, the
device of the present invention may be designed to be substantially unnoticeable once
applied, thin and flexible enough to avoid causing discomfort while wom, and may be
removed cas-i]y and painlessly after use. Also, because the device dissolves or disper'ses‘
upon removal with water, no waste that may contain residual active agent is generated by
25 using the device of the present invention. Consequently, small children and pets will not
| unintentionally be exposed to such waste. The device also may be designed to proiridé a
delivery vehicle that will not stick to or be absorbed by clothing. When delivering active
agents in which dosing is an important consideration, the device may be designed 1o allow
for delivery of pre-measured doses of the active agent. In contrast to other water-soluble
30 films, the device of the present invention may be used for prolonged trcatments,‘may be
applied to dry body surfaces without wetting, and is easy to handle. The adhesive and the

carrier may be selected fo substantially limit chemical or mechanical skin imitation and
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device of the present invention may be designed to be substantially

unnoti ceabl e once applied, thin and flexible enough to avoid cauifgCl 200

di sconfort  while wom and may be renoved easily and painlessly. after use.

Al so, becdE¥%¥devi ce dissol ves or disperses  upon r‘em\féﬁ’aﬁ‘i‘ﬁ%\’lgt er, no
waste that may contain residual active agent is generated by 25 using the
devi ce of the present invention. Consequently, small children and pets wll
not  uni nt el owedhhng i escarp feetthe sk tierabygireventing mieerationalSsch canstrbetion

designed t royi de delive vehicle that will not stick to or be
absor bed b?x“fgwso’\[/%?%ﬁge%é”ﬁaﬂgﬁ[%&ﬂﬁ&s-acti ve agents in which dosing is an
i nportant consideration, the device may be designed to allow for delivery

" of pre-neasured doses of the active agent. In contrast to other
wat er - sol uBheCawieti | ns, the device of the present invention may be used for

I dt t t J | i to d d f i t hout ing, -
Bnd 1% casy o RIS eedn RGPy shrriek bt B REl ey P i b
subst ant i akhdwid hafidal 6N8MKERL vRiterMRAADLE Fhtet Mispetsitlé FifhLoAnRRPohEnegs 4ndC
2005 WD 02/092049 PCT"/ u SQ2i 12479 all ow noisture to.escape fromthe

ski n, t her ebgormpreviarmertaig erpledizentsnthe Saier owbarial ircsclasted talbewmdd Water-| ong-term.
wear of the i geSayThe Carrier .5 The matearial, _used.to. prepare e carrier
AT, SR Bl B sibghsfe PRSE R A RS il B bl

of the prese i pventT

wat er - sol upblgmers sueli 8 alginsPLs6 ahd elgiit Aeifl defvagreAQoyyIRES, @Mtino@licg@rers. |1 n
certai n enbodi ments, the carrier material is selected to be cold water-

sol ub? e. StRllvase depvativae nslugdiee bet nps hedied it bydrgg yetByk anghy drestyprapyi t ed t o,

veget abl e I A i.QLLC . ach d ey i

dor vati oot s DR R e R SR e Cl AR Bl LB a8 g
but not 1 i pelyedchiaiday,giobpeyeat dytivafiom\adimaly probypdihg geletih wdolisgen, st ar ch and
starch derivatives; m.croorganismderived patural polynmers such as,

pol ysacchaﬂ“ﬁ‘é%o:fysﬁﬁ‘f]?ﬁ‘é?%a@gtﬁf\]ﬂgﬁ; Rlyhyathviears RoluPerdiang © slé{'FJF’ﬁ, eE¥td agen,
mucopol ysaﬁsﬂlaétn&?c%_ug@.psétﬁﬁtéd' H6noRGs YN EhE Wue DESHmRLH YWIBiny1id ibnbRRA, Y TET S
derived fromethenically wunsaturated nononers including, but not limted

to, U3 nyl i acrpistes med mettbSrdaesy; laatydamslngdambinhthecylanidss, aad thd lakd; des and
met hacryl am,d

one or mor EOIX%EY ‘ﬁg“ﬁfq%‘ﬁegg%‘ﬁ%‘?’é%?%‘f@g%!f’gen%%{%effme g‘F}g% mB%(FsH &Eef%ﬁe%f\r}ffln;?i "
pyrrol i dongslyfnok Sédkvlss peRvasyl gohakiddhe 3pdicif durBH QB galafln 8@ EbNAEL ¥ES t her eof
or carbohydrates such as arabi nogal actan have been recogni zed as
derivatives thereof, or carbohydrates such as arabinogalactan have been recognized as
having particular utility.
20 Polymers of polyvinyl alcobols may be prepared from polyvinyl acetate and can be
comumercially obtained in a variety of molecular weights and hydrolysis levels. The
hydrolysis level determines, in part, whether the polymer is cold water-soluble or warm
water-soluble, with hydrolysis gréater than about 87% resulting in more crystalline
polymers, thereby requiring higher temperatures to dissolve the polymer. The speed at
25 which the polymer dissolves is detenmined, in part, by the molecular weight of the
polymer and the presence of additional addifives such as plasticizers or crosslinkers. One
additional advantage of uéing polymers of polyvinyl alcohols to prepare the carrier film is
that the film may, as a result of its low oxygen pefmcébility, provide protection to oxygen
sensitive materials such as vitamin C and its derivatives. In addin’bn, certain plasticized
30 polyvinylalcohol resins are thermoplastic and may be melt extruded or cast into films.
Plasticizers can be used to reduce the brittieness of the carrier film, thereby making

the film tougher, more conformable and generally improving its handling properties.

_7-



having particular utility. 20 Polynmers of polyvinyl alcohols mag“)@ E[m)ar ed
from pol yvinyl acetate and can be comercially obtained in a v Nj)

nmol ecul avoveiogkiss and hydrol ysis | evels. The hydrol ysis |eapiiseetzerm nes,
in part, whether the polynmer is cold water-soluble or warm water-sol uble,

wi th hydrolysis greater than about 87%resulting in nore crystalline

pol yners r.aby.: e The .
speed at Cfgwgﬁmtl%gy a@%séy gl sso(lfl &aat gg?ﬁmeg%gddﬁlg%ﬁ?ﬂf {f%cﬁ?éd%/

mol ecul atJswgj Whikr alont hethemisymﬁhr 91&@5stm:ﬂele&anc@r@fc taddp:ﬂllomdf mdi@lmtra ves
such as plasticizers or craosslinkers. One additional advantage_ of using

pol ymer sa%4 2 GERCAMIAAL ChangsHBios glassyranbaitde Wéﬁr@&wg@xmaeﬁltpgmbe%t the film -
My, as g ffehhd ﬁénéc sﬁn p%ﬁﬁ%&s%ﬁéﬁﬁ lllld&{l a&B&?}‘Sﬁ xBir8d SP:SJE%[I§ 0

oxygen sensitive materials'such as® erivatives
adds t i onand efix@ias ofl vestn anidzécbhals. mlmMIWMmMmform1Meqraehhmvampjmst ic

and nmay be_nelt extruded or cast to fi Pl asticizers can be used to
feduce tHELE byt amastimited i vl Ee a%qomf S SPRRARBYYCHRIk PO elyaraok pllo

t ougher r [ operties.
e R YRS AR e LR B che S ALagROPET LT 2D
provi de aoptdgmefs aﬁfeﬂzgdztrmsoxv@an:‘spmpylehe oxglel etéyl,enc bxide&iropdene dlsdagloskat er
alone as t | asti i el.d car rone to rapid | Qss of
ot st ur cOBER S B oSt e Bl ASE vt PUROBE T Peab s eanen
sed %l c@f’?bx%%l sBA &gt&@%utk{?&m st R M qivRtd &é&@&ﬁeg‘%ﬂ&{&}ghb{c

|nc ude cohols, mixtures of alcohols, 5 and m Xtures of water an
al cohol salcGbels ab:t}ea@-amthaxwzbmﬂi}ml—blﬂenolnalﬂcblbetbcmhmvtylatay&ﬂityl(aslter| ncl ude,

but are n limted, t dric .al coh ucha cerin, polyglycerol,
oy e othss b Rer RERNIES aPytstes Fhonf aéqshﬁra el el BEE I by ene
glycol , éx%ﬂ]S@rébteP%BkM E%Jrei IBRE KL ARSI 9881'1@61{% QX at@&zﬁbé' ene

oxi de/ propyl ene oxide b ock pol yners such as th Se avai | abl e”’from BASF
u nder t hmdﬂlmib Ainine, etideciaretanids pyatan eextdin gbirantgentsomubh ke vitarmor Bi(e-ol

rs and their al kgxyl ated deri vat.i v nonohydri c . .al cohol‘ s
Subh 2o SEREDREL R Y sprhn SR b o Bt R TR RO A coter
et hoxyl afcﬁagmﬁgy Noatﬁmr REVO XY Bay b@rsﬁ’ipeﬁﬂé@ér &hileEliah 8o caafiad tyy| ether
ethoxyl ates or aral kyl ester ethoxylates; urea, pyrrolidone carboxylic

aci ds, pmcﬂuﬂmgj@nen@awwxfwtap@@mg 3 hydrophidicHipephiligrhalance §YHERY) valeeefini de,
water, ?&tgﬁﬁﬁté patAF Mo AHE Blalfci %ért ﬁﬂ%ﬁ]gﬁcgﬁrf%éaﬁ@%?%%r 2R B8V TRny

comon em) or: any m Xtur I nc
of at least about 12 have been shown to have particular general utility. The HLB vale

20 indicates the extent to which a given surfactant will behave as an oil-soluble versus a
water-soluble type of emulsifier as described in “The Chemistry and Manufacture of
Cosmetics,” Volume I, Third Edition, Mitchell L. Schlossman, Editor, Allured Publishing
Corp., Carol Stream, Illinois, 2000. Representative non-ionic surfactants include, without
limitation, C8 to C22 alkyl ether ethoxylates, C§ to C22 alkyl ester ethoxylates, sorbitol

25 C8-C22 alky! eéters, sorbitol C8 to C22 alkyl ester ethoxylates, and mixturés in-cluding

 one or more of the foregoing. |
The amount of plasticizer present in the carrier may vary depending upon, among
other things, the polymer used to form the carrier and the particular active agent or agents
that also may compose the carrier. Some carriers may be at least about 5% plasticizer, by

30 weight, although some carriers may be at least about 3% or at least about 1% plasticizer,
by weight. Some carriers may be as much as 30% plasticizer, by weight, although other -

carriers may bé as much as about 40% or as much as about 50% plasticizer, by weight.
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f oregoi ng. Non-pol ar active agents may be suspended or emulsified in the
carrier by including a nonionic surfactant having a hydrophilic- IZiWhIUﬂﬁ C
bal ance (' . ue of at |least about 8 as part or all A, AT

pl asti ci zﬁ%grﬁ‘%jni c surfactants having an HLB val ue of glic‘l’{e}gogtl‘é'ﬁout 12
have been shown to have particul ar general utility. The HLB val ue 20

i-ndi cates the extent to which a given surfactant will behave as an

0i | - sol ubl @ervsi sarsiel mavainetudeqilaskiczets)ip eheofangeruf shduk 5% @RbAtAN% beaveight! The
Chem stry and Mapufacture of  Cosmetics,” Volume |, Third Edition, Mtchell
L. Schl os capsgrs grnerally proxilegopil fleMOHiy Vet comproptsingsteng®- |11 noi s,

- 2000. Representstd -NofA- 1 Oni t Sed | |1, AN l.on, CS
fo C22 ally] ot e ittt B8) be BGHRE bR s ik e otk BRmar bWl RUCE: 1o

25 C8- C22 wielpjdstiezbrinswatepobothed appioiriateE2veait k The ssiution tub prepaetianay band

o esent | RHBCch TR ahended a i apbit: maeda I A AN B CAPRSEE. e

pol ymer Uusgfcyif dof mal B8 d@s@&fv’e&ﬂ?r@&gr ih&?tlﬁ?j’oﬂxﬁé&l RuRa! WaeABSAhbLR! agents

that al so may conpose the carrie ome carriers nay be at |east about 5%
pl ast i ci zenatetisls 3@chwesi Ytamin &, bhareyhpaoxide ead siliose Auid hay bt ehaladieddbout 3%

or at lea about 1% pl astici zer b Lght. S carriers may be.,as much
as 30% pl 3@? P@W%F soly OM?‘@WP, a%gf“? ﬁ'ﬁéﬁ}{f’w}%‘t E.ittemagi% b &‘Fs"‘c%eyaﬁﬁyﬁﬁy PHuch as
about 40%@ ligh 10 Me Bardier iR WEPR TS Blstdid Elie® Tn thié cWe, Bftactiv8aginflis@ehted005 WO
02/ 092049 .US02/ 12479 Certain carriers may include gﬂl asticizers in the

rangtd of amdhe sedscesf dppiiim.3toeeppinabamgkteristiGuarh desirad inithe dadvervalevicepr ovi de

good fl exibilit t hout ¢ rom.sing.strength. The.carrier film be

ot epar ed BB ERG sS PR iR et SISy R Pt s
wat er or’ alekiegd Wﬂiﬁ@&&&@'eﬂﬂm ﬁlﬁli.h@oﬁéidiﬁpl@,naddm Wl@ﬁﬁé@&_ drRyiidimeS cast
into a film then dried. Water-soluble materials such as vitam n C,

hydr oqui ndhed opsidicongegapelyolcrravidgs prryictsevidh 8 ddimicaensdeelerddivorn eftadiptige pol yner

sol ut i on. - i nsol " ' such as vitan . oxi.de and
silicone fﬁ%eg‘Esnljggﬁboé%%%flg‘{% g’éﬂ ?‘Iﬁ& 5 Cﬂﬁﬁgq%g}l‘ r?e?drﬂlébo %’J‘% ?ﬁﬁﬁ%fﬁ%&%fged
sur f BEt antmatéliiiersoah by tHeyflatehhgagbnty @sali@nhe paiyit dustay providbstamohhglossar ri er

filmafter iieeg_s_ cast 1%n_d dried. In this case, the active agent is coated 10
on the surpattediygsh fothe dnedramier.cortain characteristics are desired in the

ST o SIS USRS U6 SO TR R RR T
film For ispsowelits, flexduility, omength bobwrtienvmlopeties 85 el @ e adjust its solubility
properties (e.g. dissolution time). One method of introducin g this water-insoluble polymer
20 is by adding an aqueous emulsion of the water-insoluble polymer to the solution of water-
soluble polymer. If the water-soluble polymer is present in sufficient concentration, then |
the water-dispersibility of the resulting carrier is naintained. -
Thermoplastic carriers may be embossed with heat, pressure, or both after drying
to impart a texture or pattern to it. The carrier also may be cast and dried on a surface with
25 a textured surface to provide, for example, a matte surface texture. Desired additives may
therefore include, but are not limited to, surfactants, silicone oils, biocides, and particulate
materials.
Fabrics useful as the carrier of the device may be constructed by any known
technique for making woven, nonwoven, knitted, or other types of fabrics including open

. 30 and closed cell foams. Nonwoven techniques include spun bonding, melt blowing, wet

laying, hydroentangling (such as with cold water, relatively high salt concentration, or



fluid or silicone copolyols provides carriers with a |ubricious feel

addi tion of a biocide prevents nold or bacterial growth on the Zzlaﬂm 905
during stphageegand addition of particulate 15 materials, syghyas; the
flattening agents used in the paint industry, provides a non-glossy matte
finish to the dried carrier. A water insoluble filmform ng polyner also may
be included in the carrier to inprove its f]exi bi|lé? streg)gth or, barrier ..

proper t i ebotk, thegmal an({lag,éefj%tcom@n%p&&mq EPrSp ltypgw( usgflddef ut i on
time). On [ | ubl e pol yner 20|s by

addi ng ana]agﬁéﬁc}ggctgﬁuf@%ﬁﬂg‘? ag‘%m;@}/ant%léc\r{\@bﬁésvgfm@]ge pol ymer to the solution of
wat er - sol ubl e AiphyaiRely, tie fillves ovefbleriessah bbb lngelpplogassed mdthpthe sipptopriate

sufficient concentration, then the water- glspermblllt f-the resultlng

carrier i BOWEISH fama%tIOITH@P&bBP\a§tt¢®HW$ i EPLEXRMPIGeFe agrizRdmel Ry
pressure, ErQaEraJ The
car rs;S’\er éh%gy ef:”gésl% an r [ g%a%%@gegﬁﬁ%?ﬁv% lt%hf) %S%agaéfg%&]?égq%eur face
to provi dpolyhmr needta Hiteenatévely tab B ve sigenaciaay ba toated oBesorabdobed into aesatemy

t heref ore incl ude, are ted to, surfactants, .silicone. 0i

bi oci des, S@H@ﬁ?&u’*‘f#‘t&ﬂ&%ﬂ%ﬂ ﬂ?sftl@r?f ’%Fr “ﬁ&ﬁﬁ?‘é@%@ﬁﬁ&‘ agth FF‘efcé’QF‘P‘?E‘rbg"F t he
devi ce M ?qu9§§§ 59518 eﬁN@J%ﬂ%? W1 99578 AR AHR oliftfle MRKNBEIANRYSS]
nonwoven, Rnitted, of er types o fabrics i ncluding open. 30 an c osed
cell f oanmaym@nnﬂum mehdnmedmealtemﬁlb wdabi vy rfldxatridity) giremght bdyHemongthemet

I aygg hydr oent a?g@l sC{HSSUCh as wth cold water, relatively high salt
cont®nt r aPTBRIICH 0 REEHTISHOS W, ' 2/, 192 t 140 PCT/ USQ2/ 12479.

bot h), thermal Thendigar 6By iheRaARiahd AR MhtefiAR sl EOfePre (ROLMREF # hnély
fibers useful for® the manufacture of the fabric are commercially available.

Al t er nat | bekslecte frovids the cdrabr with dcamdbmaml&nspmcEels@mnwh ha thing
appropriate pol ositio known 't echni. qu 0] rrpl e,

certain pfaR{pREy ggﬁ“ﬁ ngln?‘f?’lbe SEF%E‘%&F’?W{?@ E%WGB%@PB’E&@ 85cHeat - st abl e
active ag g stanfaly BEnceeste Gh ﬁ?é:tAXwNénBPﬁoﬂQbVé?PfabH@lcﬁanrﬁ@r%bN&i Yor
active agents may be coated onto or absorbed into a water- soluble or

wat &9 - di speatsiepisenfwhich ighfpobesityus reqgired oh filmyue i ghes fragis weligi@onwpwnt ed i n

tU hgr mﬁf"éw p&%F'{/ﬁ’i‘*rg"z%bﬂ f%%lfﬁgabd%ﬁgfﬁlsgh%%ﬁ%gg‘ e%%g‘frf‘%{‘}%ghgg‘lé‘gl ubi | | ty, |

f1exibi |1 trfamfehtsafig MclualstRibraided aitd alir fliebiveRest dotérafis, 88 dr 8RdL bRY
carrier.

where printing is done on the carrier, such as for a mask.

20 The Adhesive
A wide variety of chemistries are known ihat provide water-soluble or water-
dispersible ﬁdhesive compositions that are suitable for use in the present invention.
Generally, such adhesives may include a lightly crosshinked or uncrosslinked polar
polymer and a plasticizer in an amount sufficient to provide a degree of pressure sensitive
25 tack. Suitable adhesives may or may not include water. Certain adhesives suitable for use
| in the present invention may be cold water-soluble. In one embodiment, the adhcsivé
includes an uncrosslinked polar polymer and a corﬁpatiblc plasticizer in the absence of
water. Such an adhesive provides good adhesion and rapid water-solubility without
negatively affecting the film. In another embodiment, the adhesive includes a po]yfner of
30 crosslinked polyviny! pyrrolidone a glycol plasticizer and optionally water such as those
reported in U.S. Pat. No. 4,931,282, issued June 5, 1990, U.S. Pat. No. 5,225,473, issued
July 6, 1993, and U.S. Pat. No. 5,276,079, issued January 4, 1994.
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The particular formof the carrier and the materials used to preDﬁﬁCWﬁ)
carrier may be selected to provide the carrier with desired _ 5

characterigtics. For exanple, a thin, transparent film cargi e
desi red fo‘%tﬁ@%ﬂﬁgnts requiring that the device be substaﬂf?@?%“”

unnoti ceable in use. A woven or nonwoven fabri.c carrier may be desired for
15 treatnments in which high porosity is required. A filmor higher basis

wei ght nonwovenpPolyaprsiitdbieifsiaizeén fieradhegad ihide, b asbhetimgitedioe subst anti al
device is desired. Such_ treatnments may include strips hraided into hair for

del i very ofolgsHutensiaxidedypaug) and) syaiwtic polyinpesharidss andithigr dertpbives; gRdt he
Yor ok ; Doty of chomi str
are knoun' T fertaynt g (Badymes, Ty RERAR s ubl EEnUEbNRRY nfinofiof <1 11 €5

conposi ti anslutiingtetiylenie unanlrhted carboxigléc adidd hevipg 8 seBlcatbon ardmpguch aGener al |y,

such adhesjves may include a lightly crosslinked_ or yncross]inked, polar
pol yrer  ardPeihRrma pgidAnd sakis t&ﬁreaﬂwﬁf:ﬂ §ﬁp?kyaeéh@eriv(§35&05w@an§rla@gqre@dof

pressure ﬁ%é RN u[(t)]g%? éf ¥1§H{xﬁﬁ9& SniAInERt Y& ABNalel MRy aﬂd’l%cb‘ﬁ@ wat er .

Certai n adhesives or use I n-“the present 1 nvention may be cold

wat er - sol uhgdride) aongareiadbadviregil pyrrohdorag hedioxgethyNotatiescybate,uncr ossl i nked

pol ar polyner. and a co i ble. plasticizer int absence of = water. Such an
Dahesi Ve, HEGUPHULPRAGEC TaFeSs 0 MGG P a Fart bR oren Ty Hothetiers
negati vel ymﬁfﬂogﬁﬁeregah&lg afrinhdRiuth T REBLAGY RPRed HORMeactiddCrAHAS tdRainify Udes

a pol ymer of 30 crosslinked polyvinyl pyrrolidone a glycol plasticizer and
opt i Yhal | ymengmers sithralkg atinmpagsntsros poticeatidsy fo3, eampie N, MalimgthgBuninsahyli ssued

June 5, 1990,..U. S Pat.. No..5,.225 473, issued uly 6 993 d U.S. Pat.

No. 5. 276, G TAC PG IIPFIFS, 78871 BHGs. Tapessihottiy G nsh

. TIU O 24%9e Besyiafivendioh ! B8 belyhfer idéﬁﬁiekﬂhbhﬁ)éﬁﬁhﬂé‘ldt%ppd]ﬁnuﬂﬁfa ic &i@ not.
limteéed to, pol get hyl ene oxi de); natural and synthetic pol ysacchari des and

t hei r der iWharpindbe acifig grovnsop Bereutrabized feopd)-§ ie?s %mps wpriteém Yal. Bat.
t urat i L i ngludi . i f boxyl i
unsat ur ot o WELOSHY LGe RADTE ool ARAMDROAIAER € HSALNGRLAG: 827 0! €

t hergpf  aspos@stunabydrokideBnsy bietided @l a eomalfixhy agdnt Zatthoacidiegrospsbdeguent
hydrol ysi s _of unsaturated anhydri des such as mal ei ¢ anhydrijde and itaconic

anhydr i de;2lismajive mogedungntithg polpger rludeha horpaplries ORgP-Pelysre pARY yinsk e,
pyrrolideone. In another alternative embodiment, the polymer includes a cohesive,
conformable, nonionic, hydrophilic synthetic polymer as reported in U.S. Pat. No.
4,273,135, issued June 16, 1981. In yet another alternative embodiment, the polymer

20 includes a cohesive, conformable, hydrophilic synthetic polymer containing at least 5 mole
percent of monomer unifs containing the salt of a carboxylic acid as reported in U.S. Pat.
No. 4,352,359, issued October 5, 1982. |

Polymers suitable for use in the adbesive may be an uncrosslinked polymer or

mixture of polymers with an overall number average molecular weight between 10,000
25 and 100,000 daltons. Such polymers provide a good balance of cohesive strength and
water-solubility.

The adhesive composition of the device of the present invention may include the
polymer in a relative amount of from about 10 to about 60 weight percent of the adhesive
composition. Certain embodiments of the present invention may include an adhesive - |

. 30 composition including from about 20 to about 50 weight percent polymer. Adhesive |
compositions containing this level of hydrophilic polymeric matrix bave a desirable

balance of tack, softness, adhesiveness, and cohesive strength. The adhesive composition
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acryl am dopropané sulfonic acid and salts thereof; nmethyl vinyl e? Qearm Bshy!
vinyl ether; and polynmers having ammoni um functionality derived from
reacti on vof oamdmwe cont ai ning 10 nononers with al kyl ati ng agenmssoen24motic
acids, for exanple N, N =di nethyl arni noethyl (neth)acrylate and its
derivatives, and vinyl pyridine. In one enbodi nent of the device of the

resent invention, .the | yner 1ncludes a honbpo I . of _
eyt i B f sisl Al e ogeREOYN ARtk DB il el JERRLMIREIC" | o
% as repgatdifgh inthdpdiynidic matNk and,e8<kBtiaiyBno iphadéadpdidtiyn 8n bd 88Rrved Widh |

hydr oxi des, such as sodi um hydroxi de or 15 potassi um hydroxi de, may be used
as a neut gleygi ng agent for the acidic groups. Inan alternative

enbodi nent, th i S 0 2 i nyl
yrrol i done. 1 AEANAE: st Bu RIBBEIRCIRL SRR skl hoiRlcs lpth ™)
cohesi ve, aboond @ ABGULSO WsighOftr€ant (¥ HALOP o 1heGomy Welidit of thealdhesive)amlarepor t ed
in US Pat. No. 4,273,135, issued June 16, 1981. |n yet another
al t er nat i $€aR§156EIRPBRE ang ghow ) to RO weight nsrgeny wates. AHiddhese WEPRPSISRAK| e,
hydr ophi | | [ t.ai-ni . | e percent of nononer
units con%%ibﬁyér%&fﬁfgqg%?ﬁ@ Egisg%regg%y |ggg%}:%%§ém?8%grted in US. Pat. No.
4, 352, 359, i ssBHeitalle tompounds fbPHL ined plasticizes indladd, duf ae nos iniiledttdle adhesi ve
may be an uncrosslinked polynmer or _mxture of IDollalyrrers with an overall

€9

nunber avBPagEYdRs aeqholy angplkhydsic alabnlsy bopopoleoulap waigh pobyosydBYlensss. Such

| ' ' g : ility.
e Qinos @50 St ARab ATLANEE Gl £RURS, MSpabl HGIMARSNEIAHD. | Y.
the pol yamlproparedicllaa¢ svieabdebacatiseahey giomgabd afhekbvet gerfpmiancc0 wei ght

percent of the_adhesi,ve conposition. Certaln enbodi ments of the present
i nvention may ‘THEPIREECIAT 2lehBisy Jrelaty 2 mpRAdiblG JHORIRCFAIIPHY PPRISACEBout 20 to

about 50 el QL OGLFRMn: PPhY I of sAANSHFBni SIS AR G L Bohckles

| evel of hydr.op pol'ymeric matri x. have a desira ance tack,
sof t ness, toadhemirfaceeby providing dteegihesveshipaphilihpropbsica db egiovied go g Hat.ido. - 11

240C1 02/,092049 PCT/ 02(12479, .M ave a substanti al |
honﬁgengo@gggggé\%%é%,cpﬁmgt&? g#@ﬁ&s&aw@% Eﬂ%ﬁ&% e ahejiys 256, in the
pol YITer | Coilldrabe 21 Bid96H by MldoVpdiRifi RS SurRa Ao b0 ORRESH P e: L N

the eye. The adhesive conposition may further include a plasticizer that
i ncl udes #lsemay serve to make hydrophobic active ingredients more compatible with the

adhesive,
The adhesive composition of the device of the preserit invention may contain the
20 Plasticizer in an zimount up to about 80 weight percent and water in an amount up to about ,
60 weight percent. Certain embodiments may include plasticizer from about 10 to about
50 percent by weight and water hp to about 10 percent by weight. Such adhesives
genéral]y have a good balance of pressure sensitive adhesive performance while
maintaining good water solubility.
25
| Active Agents
The device of the present invention may be designed to deliver one or more active
agents to a specific, limited body surface. For certain embodiments, a delivered active
agent may remain localized at the site of delivery. For other embodiments, an active agent
30 may enter the bloodstream in order to provide a systemic treatment.
A single device of the claimed invention may deliver any number of active agents.

More than one active agent may be mixed together so long as each active agent is

-12--



5 about 10 to about 80 wei ght percent (relative to the total weight of the

adhesi ve) polar organic conpound and about O to 60 wei ght percent 4W&dgfld

Al of the{ﬁﬁo‘%&%m percents are based on the total weightyefyukhe eptire
i on

. . . . UIVL Lar
adhesi ve’ conposi . Sui tabl e conpounds for use in the plastici zer include,

but are not Iimted to, nonohydric alcohols and pol yhydric al cohols. Low
nmol ecul ar wei ght pol yoxyet hyl enes 10 (average nol ecul ar wei ght up to 600
dal'tons), gbwpetibik withoracihef the oy laytwy agents bemes crndelpreopknetie skmadevisei t abl e

because th i ve good adhesive. perfornmance. The pl asticizer, al so ma
i ncl ude a W’g%“i"ﬁg’ea%f’ﬁtﬁﬁiaé?mc,tg%rﬁ?ﬁt%‘,’V“ﬁ@rﬁef)?ﬂ%cacg’yea Y ‘tscg’ur f )altct ant .
The use of c§ﬁ¥?§hré&'6vﬁtﬁﬁhﬁ@ﬁ§vib£@{ &V&?afa*ft% REReRd Qord aéd\%a%@ﬁ‘ﬁﬁi thE calrRr,0l | Y

surfaces by providing the adhesive I'i pophilic properties as réported in U S

Pat. No. 1themdhedsivées boismdadloSeqtendast orlg w00k deMice is antpeatedby mojstémegeen
t he adhesiye. and the .oily surface.is.inproved_by incor ating th

surt adt ant S0iipey b Gty SRR RRE i o BTSN BF 1 s Bl Bk Bt

hydr ophobi By@@bty ferbkide ¢6Hi 28t Grdl0r € conpatible with the adhesive. The .
adhesi ve conposition of the device of the preserit invention may contain the

20 pl asticizer OQpessmoraciivegents mdyben ddiyeradibyribe pevieepf tha paeswalt iarentionan
ol asti oi vebd PRBRIA pesPialif fh BECERRL bt RRsREPAMRR Sellice ARy

about 10 pestheniesibyd by GhitfaceSUTE REMERIoHTtwEaNET ®tivy abént and tigoneridailance of
pressure sensitive adhesive performance while maintaining good water

sol ubP| i t yor adheaive may ipgladk. Sutisaog dpnied tofasioabnh SBTREDFIRYSHENSRM Ny be
desi-gned to,dghjver one or nore active agents to a specific, limted body
surface.- For certain enbodinents, a delivered active agent may remain

| ocal i zed at t h&hsideecebdf whelpresentyinvémionahinebe eyehddbrant of a largeastmbee aadent 30
may enter

dovi co. of  PHGE B PHOH- ARDEHE SHC i ek FApleseriro oIt 1 o a oF pRderyoRts, |
More than epe tme%eégptﬁg%?bome BRatmhetRladcOaRAIRN the BresEtInAsitiBA K inB&ikd fo
agent is -12 2 4 20057 . WO 02/092049 rCrT;” JS027 12. 79
15 be exemplary in nature and is not intended to nnduly limit the scope of the invention in
any way. One skilled in the art will be able to design a device as disclosed herein with
properties suitable for use in the described or any other treatments.
The device of the present invention may be used to deliver a broad assortment of
active agents to the skin. The claimed device may be flexible and conformable, théreby
20 providing comfnrtable. treatment of the device to various skin contours. 'For skin
treatments, it may be desirable that the device is able to adhere to dry skin, although
application to wet or pre-moistened skin is also within the scdpe of the claimed invention.
Adhesion of the device to dry skin allows the device to be used for various applications in
which prolonged treatment may be desirable. For example, the device may be used to
25 apply an active agent for an overnight skin treatment. In one embodiment, the device is
applied to dry skin, provides prolonged treatment, and then is washed away easily and
quickly after treatment is cdmpleted. Active agents that may be delivered to the skin in
this manner include, but are not limited to, emollients, humectants, conditioners,
moisturizers, vitamins, herbal extracts, antioxidantsz steroids or other anti-inﬂammatory
. 30 agents, vasodilators, exfoliants such as a-hydroxy acids or B-hydroxy acids, growth

factors, enzymes, bleaching or coloring agents, antifungal or antimicrobial agents

(including antibiotics and antiseptics such as povidone-iodine, chlorhexidine gluconate,
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conpati ble wth each of the other actlve agents bei ng co-delivered b% {]E
same device. Alternatively, an active agent that reacts with a 3é A&hdll
active aggntsgmmsbe used, configured within the device to dersapasabed from
t he second active agent by the carrier, the adhesive, or both and all owed
to react only when the device is activated by noistening. 5 This may be
particularly useful for in situ mxing of, for exanple, baking soda and
hydr ogen péiesendp-chinro-an-alyends fatty @nid roenQestees raﬁglb'tmnargmrgpwaye plycde| | ver ed

chrrier fPPROYT RO TR DR et s AT Bul uiRE B il thoSi  car

body surf sggar cﬁ%cﬂsﬁﬁ%ékid@&n@‘é‘ﬂmmﬂmaﬁ%lpfrﬁ:néﬁeﬂﬁco@ﬂﬂ)l& t'tﬂol@iﬂx{a{zb&r film
10 or adhesive m{nl nclude, but is not linmted to, as a coatlﬁﬂg, suspensi on,

emul si on, kefeconrggple, pepnazdigenntlsoylenicarcid ang the dikehemuliBersi wtifinaltapaings ef ul

Lo B0 ke e P PR B SABRYTE Rl RSP, o

t r eat ment agaafis; QkHi RRPait Agdis sPHIRH @mlbmlagea?&m@ sebml dﬁ”&:ﬁﬂﬁeﬁ ptbtéa@e Bhisixggp! ary
in nature and i's not intended to undul imt the scope of the invention in

any way. @wéitshimgredicnts, ageatsdor inhititing maﬁr@vtﬂloamsﬁ ign agcelravtinghais zromgll osed
herein wi £1Pm1sﬁ ‘f‘sr Lﬁt?a%ggt{'% Uk b eé% a‘és a tE haestrﬂ%%ﬁ{r)s Pa?f’regﬂi% def&é‘x%r

treatnment’s pres ver a

broad as seﬂlu"sm}twsﬁ{ renid®lers/ CORGHRNE] bpdédmeatﬁjeldmgiih,esordramtmdud@vorcgeumy be
flexible and conformabl e, thereby 20 providing confortable treatnent of the

devi@e t oalsamasie analied so Hipan this mepnark iFer exampleetheslaimed Aayicomagdsinseh| e
that the geylge 'Szktlélﬁie?nso%‘apl%%‘;%igEcErOde?{;fénﬁg a{‘reaﬁ' tl{hne ft%@@ rgﬁif/cielﬁ{‘n%" wet

or pre-nols aned Paime
Adhesi on gfe fate device to dry skin all ows the deV| ce to be used for various
applications in_which prolonged treatnent gﬁﬁlbe desirabl e. For exarrpl e, the
devi ce may be ddeanatiyels aglys dgenrs raet podeligeast torthe skin bywbleasignetiald n

t r eat ment t V, dr r des
pr ol ongeda‘ftr‘;e]détl Eeh% ggﬁ%'edr{ t%s]g%\‘g(g ‘bféﬁg\?/})}" og%&k % %lé re qIXu tclg tl‘g%/slt

t r edf nent sorae 06 thgl mhesivc Jatriet corageinhk didsalveday cﬁlspcﬁbeﬂl ¥er &oné ﬁcztti‘memskﬂtn in .
this manner |ncI ude, but are not linmted to, enollients, hunectants,

condi t i onBHY be desirablg to srppletely dissalye or dspasss the,adpesivesandgarmien, tharabys

steroids IYONR] I nts such
as a- hydrgl>t<0)y‘P %ggds oria—té £Hd @%/@%}lg%ﬂgf%ﬁm a\é?gtgg%ﬂr[%ﬁﬁgﬁ%z{/ne %e?eachl ng

or col ori rgatagent i mayritei d‘eam@dt toodissndve ori dlmdmwdmlagqmrtmn ¢fithe kardeng
grfjl:lojlngt :32? easpvcfi:, 810 lt)otﬁ.e FPh{e %esm%lrjn%?g C%ISTI r%¥ Iag}?erélevé c?a%lb%erhbbe tro t%e slcciln a‘la'ong
20 with the active agent, thereby serving as a binder providing some degree of substantivity
and persistence for the active agent. Active agents that may be delivered to the skin in this
manner include, but are not limited to, glitters, fragrances including aromatherapy agents,
perfumes, s;mscrecn agents, insect repeliants, deodorants and antiperspirants.
The device also may be used to provide various treatments to hair, Agam
25  depending upon the particular application, treatrnents may be prolonged or 1mmed1atc and
the device of the present invention may be designed to provide the desired treatment.
Because the device may be flexible and conformable, it may be used to deliver a wide
variety of hair treatments. For example, the device may be braided into the hair in order to
provide prolonged delivery of hair colorants or bleach. A device including a nonwoven
30 fabric may provide better comfort for such an application. Braiding of one or more
colored strips of the device into the hair, followed by activation with water can create a

“tie-dyed” api;éarance. Other hair treatments that are possible with the device of the

-14-



-13 w0 02;0'92949 2 4 DCI 2005 PCT/jS02/12479. triclosan,
p- chl oro-m xyenol, fatty acid nonoesters of glycerin and propyl en@l,q][ycms

benzoyl ydrogen peroxide, silver and silver salt A N0ed.udiag, but
not lim t%da)ég/gﬁnédlql ver chloride, silver oxide and silver surfadr az#Jrale
phenol s, m conazole, clotrimzole, ketoconazole, econazole, undecylenic
aci d and the like), emulsifiers, artificial tanning 5 agents, tanning

accel er antgesakinvesnod hich@eaganisnotdioited toghiotitigsd optemediateadtliveryrof nkl e
agents, skin repair agents, sebuminhibjting agents, sebum stinulators,

pr ot ease |‘%ﬂ*i'FiB}°t“8FSsm°‘%‘Fﬂ7refﬁ DERECag AR LU AZERIS s VARG SNy hai r
growt h, gﬁnésoﬁerﬁﬁlce%h%@ Eﬂlgcdwrlaﬁts%lgxghjhn% ag%lﬁ{s SRRTAEESd RBGLERE

t
treat mant i lating agents, astringents fenovers, or corn, callus
or wart reamnmnmclu@lg@ﬂmmtsal or decoratlve designs, colorants, tattoos or

gllt rs 10 als be appl i d to skin in this manper. For exarrple t he
cl ai d devi ce M dc ggmay eflaidn‘iodﬁo‘(ﬂﬁ? Bratmesp gerrallsis 9e8ailYecor at i ng

at |east a ﬁtivgrboﬁ)dnrgg%r %ﬁ]ﬁhue Lb‘é'd@ﬂvelzrt:@?oﬁzﬁﬁeth}ﬁ ARl UeliYe inBFL 1 Ve

agents may deI i vere east partia activating the
surface armammcf sitrkidar de thiat dessribed Mrfonﬂxeehmbar tmatmﬁnls&zsldmammhasr way, at

| east of. the adhesiv carrier th are dissol ve d| sper sed.
Forsome (AGHPRER E8ET gy GIa B BT R TEIHIL e APQ By P8 SoH R Eper se

t he adhesiyehandlsGalin iRdevicher eby. providing i medi ate and conpl ete delivery
the active agent. ‘Alternatively, for some treatnents it may be desirable to
di sstl ve or di sﬁm@@fl@ﬂlgn mapbﬁms@ic'cdfehmér@ammeto mogstived sydaceppudbash. The

T 100 0 By AR B AR SO D R

subst ant’i it fiay bal‘cldsﬂﬂiléloiie@fg@l&hé gévitdor 86dH tr@uReRB so AR il M&oBGSBE Gispereds may
be delivered to the skin in this manner include, but are not limted to,

glitters, Sowulyr dxeawplesiidgaiah geiﬁﬂiﬁﬁﬁt%?%?uhgé rﬁlpéllmlfﬁé t9. fesdatiannscr een
t |
?rggnbz used}’E f@“%ﬁgﬁﬂd@@%%?g S Wrreﬁ? 9“?‘@}% S[Bg;g%?hﬁorfﬁgge’gjen | ﬁgauzgn

the Harti cruinaw:ﬂamni fagtat fepigval. r Bodoipiad sfsm&yblbm@ﬁmnmgmlcmﬂelhmmmte and t he
devi ce of the ent inventjon nmay ge des; ned tof&gow de .t he ‘desired

t reat nent .} u }édrf’ﬁ"é] RRIGKHES, GRERANde prrax i%"dé‘ﬁﬂ RASSREWE, it nmay be
used to dehpy it tﬁyroﬁ I}ﬂ'xtaﬁé %oﬂékfd:ﬁéﬂé&&ﬁfét PolypRbspB%RMPicfosat,ne device.

may be bral de In ord
enzymes and combmatlons thereof. Othcr useful medicaments include, but are not

limited to, anti-inflammatory agents, antimicrobial agents, emollients, 'ﬂavorants,
20 fresheners, antipruritics, and other agents for treating soft tissues.
The device also may have utility as a wound dressing, first aid bandage, or athletic
tape wrap that may be removed gently and substantially without pain by soaking in water.
These medical articles may include active agents such as, without limitation, antimicrobial
agents, antibiotics or wdund healiﬁg agents. These wound dressings may further include
25 water-soluble absorbents. ’

' The device of the present invention also may be used to deliver an active agent that
provides a systemic treatment. Delivery of systemic active agents may be through the skin
or mucosal tissue. Fdr such a treatment, a device of the present invention carrying the
systemically active agent is applied to a localized body surface. The application of the

30 device may be for a prolonged period or, alternatively, the device and active agent may be
rabbed into the skin or mucosal tissue to which the device is applied. The active agent is

absorbed into the skin or mucosal tissue and passes into the bloodstream. The
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provi de prol onged delivery of hair colorants or bleach. A device including a
nonwoven 30 fabric nmay provide better confort for such an appli cat # 8AT 2005

Br ai di ngyqf s 0pes@r nore colored stri ps of the device intopthadositize.

foll owed by activation with water can'create a "tie-dyed" appearance. O her
hair treatnments that are possible wth the device of the -14 2 4 OCT 2005

WO 02/ 092049 rCTlUSOZ/ 419 ‘Zresep %)h’ rhl ncil r?@ut .ar no@ limted
Vo, Oor of At cangen B aou far PrifeieRbig ok fbs

hunect ant gentfdt pred g rsyéttmagesdtment | Aaﬁnertsgcntsrtnarraiyceedehmd MR, miREbR
extracts, hair colorants, bl eachi ngmt gents, texturizers and decorative

agents i ri@fIOMtﬂiiGrﬁiqStQmﬂt freatments irphadelchyit e gt éleuwéy%@rggegs,tvetayuw egs
treat ment.f. tﬂb%@r{b%r ﬁh%oﬁﬂ%tnsé 16869 ;80LY B BQ 1%005 qappl i ques rmay

be delivere 0 nai eclalrre’ dévi’ce 1 n” a er sfm ar to that
descs i bedccabisiMgidrarthées. simlar treatnents to skin and ha| r. Antifungal

agents, antimcrobial agents, or other nedicinal ents al so nay be
delivered to Fereathapatmentst theagtivejagenteshouist %@@Eﬁ%tb@‘ewé{hébe ﬁavebedh@w to

del [ ver tLeAIBIN L0 FRLSLRNS AN LRGSR N ol FGRA B S1cNARS Bl Lictoue,

Because sucC eat nt S occur 1 envi ronne

desi r abl ewilbretiegh gablehiRiritlg\sicregd.or such treat ments so that it dissolves or
di sperses slowy. Exanples of dental treatnents include, but are not
limted to, fluoridation, whitening, stain bleaching, stain renoving,

remgeral ég@@gug% form £l uorapatite, plaque 15 renoval, and tartar renoval.
Exanpl es im

e nedi canents include, but are not Ilimted to, hydrogen
per oxi de, car b'a:m': devmeasMB peesestodiventtidn mey indiydesndion faoravmpgroapdat e,
pyr ophosphat chl or hexi di ne gl uconate, polyphosphate, triclosan, . enzynes,
and conbilf %ttx afltréﬁitstt he epmer, the afs Ve ar bok Hﬁgspmrmﬁer BRPEY not

limted ,
i ted U@ irond o AARRL A (AORMeSive AR HARRAL (AURRLR is RfRddd N S,

fl avor ant s ners, antipruritics, agent s treating
soft ti ssBe&uséI’ the cdevdraed dhesalhesiye loé vie detwdelmzyy besthan, itexitde énésmfngnatﬂe rst

ai d. bandage, or athletic pe w ap that be re d

SUDLE ant | SPYRPO HB PSR FFERyS U ALBPOR (& TPty RS B may
i ncl ude agdvidceRRLH ﬁarﬁl‘}laChA%ﬁ ppott Ia'?@iv'ﬁlsd: hﬂ%@%&ﬁe a&ﬂ%si\f@tﬁﬁﬂl%@lser agents,
anti biotics or wound healing agents These”wound dressings may further

i ncl ude 18pawad & apmy ths devidedoraesalized body surface for treatment. In this way, a

support layer may protect the adhesive layer from contact with surfaces other than the
body surface selected for the desired treatment. This improves handling of the device
20 prior to treatment and reduces mess. A second support layer may be adhered to the carrier |
to provide rigidity to the device after removal of the first support layer from the adhesive.
This prevents the device from wrinkling or curling up on itself, allowing for smooth, easy
placement onto skin. Once the device has been applied to the desired body surface, the
second support layer may be removed. One method of producing such a supported device
25 is reported in US 6,169,224, issued January 2, 2001. -

The material used for the support layer is not limited. Suitable materials for nse in
the support layer include, but are not limited to, paper, foils, and poljrmeric films as well
as multilayered laminates thereof. The support layer should be easily releasable from the
carrier or adhesive so that the device may be applied to the body surface receiving

30 treatment. The material for the support layer also may be coated with one or more

materials designed to make the support layer easily releasable.
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The device of the present invention also may be used to deliver an active
agent that provides a systemc treatnent. Delivery of system c gatiGielllh
agent's may, (Eeml}ﬁ[:, gugh the skin or nucosal tissue. For suchy@rdegatpmnt, a
device of 't resent invention carrying the systemcally active agént is
applied to a Iocal i zed body surface. The application of the 30 device may be
for a prolonged period or, alternative| Z t he device and active agent may be
robbed into the skin or nucosal tiss #2ch the device is applied. The
active agent i MeT=Ys) Ssss NtO

t he bl oodst rea?nr %’ﬁgﬁ- %*ﬁﬁ%%%ﬁhgsgéwsﬁ%m%%ﬁé &cﬁ%ﬁ%&%ﬁ%ﬁ%mg ivV'nL/C
YY bl oodstadzanteges, and stheheéetaidt oftbe ayention. At sughe ekprekhdy bndiystood)dosipyer,

al | owi ng tF a\@ge\flﬁ H’?‘Q t to pr.ovide sgli?temc t r eat. nt. ctive a e ts that
may be delPFeVRLE IR XAMBISTAFRE it BUIDERG R EHUREISEUmEANAR NS eHdS, but
are npt il aoher cAIBRGA] EAARE TR (¢6BonsuBbe th AahEIIBR WGRAThE! N

U S Pat. No. 6,019,997/, i1ssued February 1, 0, 5 conbi nati ons

t her eof . Iimutalhascppeafﬁnmmwnﬁdme active agents shoul d be conpatible with the
carrier, adhesive and support layer. The active agents, adhesive and
carrier should be selected so that each wll remain stable during storage.
10 Suppor tEAzausks 1HBréldH ¢€ of the present invention may include one or nore
support |ayers Teleasably adhered to the carrler the adhesi ve, or both.

The support Iayer |s t YasiorpOray activeage ) Watersphublerfilmsd t he adhesi ve at
abouj, the ti e at i at ed Bec he i er .a

adhefsol ve of th %eénﬁgglyggrtsﬂl ﬁonsf W%S?lpﬁ?%arg 68&151? %tﬁﬁg&m;e mdfgﬁiag @Epport

| ayer nmay ﬂ%@cdﬂﬁ@@s E\ﬂ: wwuﬂgﬂe AB5aciqueahs MR &f 10000he. vl @viygeinyt her eby

maki ng t-he device easier to handle. A seaéggrt | ayer al so may cover the

adhesi ve myrfolidpne) FY&h flioﬁlsﬁﬁif@p&}dé@ r;ﬂC@lﬁe ddomseMissonri) Wesml i zed body

surface f
Sihesive (askrtEbRson ik 35 By A9 ceiPruizB SRR A BB aiRO0s BR1ER be . D80,
sel ect ed fi@r0acthe. vie&0% egldrton}eaﬂ pelly(vmﬂlmlsohom}JGMEVAh #odl $igmackldiibe Filevi ce 20

prior_to treatnent and reduces, ness. second support |ayer may be adhered
to the carfhegpicalshwas prepafsd rbﬁ’&i‘%?lt"ylgt%s gﬁbgﬁgﬂe{f’é“%ﬁt‘wﬁremval of the first

support |ayer fTQtdilReiRFasstioms were prepared as active agents: (A) 10% salicylic acid in
isopropanol, (B) 10% sodium ascorbyl phosphate (BASF Corporation, Mount Olive, New

Jersey) in water, and (C) a mixture of 5 g tocopherol acetate (Sigma-Aldrich Fine
Chemicals) with 0.5 g of sorbitan laurate (Uniqema, New Castle, Delaware).
20 Table 1 shows the amount of active agent added to 5 g of polymer solution to form

each of six blends used to form water-soluble films. Each blend was coated onto polyester

film, dried for 10 minutes at 65° C, and the visual appearance of the coating was assessed

after cooling.
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This prevents the device fromwinkling or curling up onitself,. allowng
for smooth, easy placement onto skin. Once the device has been hppLi &tlst o
t he desiwefhlapdysosurface, the second support |ayer nmay beptenmégahszoOne
met hod of producing such a supported device 25 is reported in US 6,169, 224,
i ssued January 2, 2001. The material used for the support |ayer is not ‘
limted. Suitable materials for use in _the support layer include, but are

not limted to, paper, foils, and poIMﬁilc films as well as multilayered

—

| ami nat es[tg f7Th T} nout o be eagsd Leasaie fTomt he
carrier o agLng@Fv, sgom%ot hleAgé‘?\;‘ir%g&#ay be app |%%C{'%l Che Eic‘):gy sur flace
recei vi ngl 30 tir eat frers5% TP et er 05 dgAar the suppor IClk@yflexibleso may be

coated wilth one orlnore.  materlials designeld to make the support _laver easily

rel easablle. -26 2 1 ®3% PYBo5 . BWS5@B092049 PC | TCkear, fexibly 1 19 LY19 Jn |

EXAMPLES —Fhefot+pw ypheshaye heensetected neretytorfurttet
illustratie fegt ur es, éﬁ?/an ges, Q%@ %{:‘her detCZ?qrsﬂg’rlghﬁqunkﬂe ]i&aSEh. It is
to be expfresshy unflersppaijahowevers ¢ Ahati whiTe thgesmxaifRkase serve this

purpose, [the partitular ingredients and anpunts used as 5 well as ot her
condi tions and det pi I3§% P Aot t 0038 £Bnstjrued i n aclean indlexithat woul d jundul y

limt theg-seope—oft+th-s—tHyention—xaaptres—tthrough G ncorporat-tonof
active aqentsléi nt o| wardt Biutl e PiO&EC10 Two {648 ‘f’%‘é’f‘@n’é’ﬁ%@%ti ans
were prepared. UnlesSS otherw se 1ndicated, all  percentages are by weight. A
55% aqueous solution of 10,000 mw. poly(vinyl - pyrrolidone) (PVP, from
Si gma- Al dri ch Theseereghlenshoal that Sater-soluble, (A Aschnlisplwide (B) aeg anated-ipluble

di | vi 55. g in 45 i oni zed ter. A 35% L ut i f 9,000-
10: 000" . 350 P i ari b G LR PO A v P Reep e | cn
Fins 15 ehvenahis ot idh @ias olubindb sl ditBfin? fohitr O SFiknd Gl AR ACPYRL o7

The follow ng solutions were prepared as active agents: (A) 10%salicylic
aci d i n ajesfigxitelpandleasy ®)hand andgiresess stiimp madp Rvgp K3t A tqnBAsbe Giss floxidie on,

Mount O jve,.,New Jerse in water, and (C) 'a m xture .of 5 g tocopherol-
acetate t@n&}ﬁlsﬂl?ﬁ#ﬁ %‘ané%vr%

Examples 7 through 10

U

10 ' Addition of plasticizer to a water-soluble film

Two polymer blends were used to form plasticized water-soluble films, as shown
in Table 2. 35% 9K PV A was prepared as for Example 5, above. Also, 30% 13K PVA
- was prepared as follows. A 30% aqueous solution of 13,000 m.w. 87% hydrelyzed
polyvinyl aleohol (13K PV A, Sigma-Aldrich Fine Chemicals ) was prepared by
15 dissolving 30_ g of 13K PVA in 70 g deionized water. 10 g of this solution was combined
with 0.6 g of 10% salicylic acid in isopropanol.

A 25% aqueous solution of glycerin was prepared. 0.28 g of the glycexin solution
was added to 10.7 g of 35% 9K PVA for Example 7'(fma1 concentration, 2%), 0.70 g of
the glycerin solution was added to 10.7 g of 35% 9K PVA for Example 8 (final

20 concentration 5%). 0.24 g of the glycerin solution was added to 10.6 g of 30% 13K PVA
fdr Example 9 (final concentration, 2%), 0.60 g of the glycerin solution was édded to 30%

13K PV A for Example 10 (final concentration, 5%).
Coating and drying as described for Examples 1-6 gave clear films with Examples

7 and 9 (with 2% glycerin) still a bit brittle and Examples 8 and 10 (with 5% glycerin)
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Chem cals) with 0.5 g of sorbitan |aurate (Unigens, New Castl e, Del aware).

20 Table 1 shows the anpbunt of active agent added to 5 of po P §®§]ut|on
to form Q\a‘glaz gmﬁ%x bl ends used to form wat er-sol ubl e f|| }_;2/ RLehd was
coated onto pol'yester film dried for 10 m nutes at 650 he™ Vi sual
appearance of the coating was assessed after cooling. WO 02/ 0920, 19 Table 1
24 0 CT 2005 PCTItUS0211247" Exanpl ePol ymer Active AgentFilm .

Char act er i poivixding S6f%r ReBGhér mgre lddble filfrlse X diop o2 HbdoPwRtbraBoys Bht ear

fl exi bl e 355% PVPO. 30, g Cc] e% fl.exible, nottled surface 435% PVAO, 35 g

Acl ear, in lﬁwssﬂ@s‘sﬁg% o abery imptithgpt pereriviag mpich tecksosseURpNB Iryicah ear
sone devvets, i nfl exi bl e These results show that water-soluble (A,

~al cohol -soluble (B), and water-insoluble (C) actives can be dissol ved or

di spersed in the carrier and that the Ghlé2r can be prepared 5 conveniently
from hi gh selids-solutions-of two differ mers —Eil ns | £ VP

“are flexibl Ed‘r?@’%'aiy t PolEmare arld pP&%ﬁi@?erFi | s i@ Characteyisticend 1o be

| ess flexi ble—Hhan TOrm P an 711 I i on
of plasticiter ?o a mger so?ﬁw} fil djﬁ'l%/\#énjﬁ_x ner E%?aé’nhisg we l:"use@?eto form
pl astici zed; wat @r - s jl ubi%® IKIPVEA as shmvfiycerin Tapl e(ZearSE&ﬁﬁiﬁHMAbléaS

prepar ed as Also__309% 13K PVA__.\

ple-5,_above. —was prepared-as |
follows. A B0% Qquemusw%llﬁult(iPGMOf 132GEysern, 87%@4%r@|°92@ﬁ31}bﬂb37§ﬂmeny

al cohol (13K PV —SiigmagsAL &g, Frijnme vars HT g

di ssol ving 80 émof SII?@Wn 7% d dﬁ)rﬁqiz'céadmwat er. @855?%@?@%’“?1& ut| on
was ¢pnbined wth 0.6 g of 10%salicylic acid in isopropanol A 25% aqueous
solution of glycerin was prepared. 0.28 g of the glycerin solution was
added to 10.7 gTépse3ssaligdemgnstrase ek theplexitplity mﬁlaﬁtreeatﬁc,c@rﬁlmtm%ﬂﬁ Jfram@PVAg. 70
g of ‘

D

can be improved by adding low levels of plasticizer.

Example 11
10 ' Preparation of a water-soluble filim with two actives

40 g of 9K PVA was dissolved in a mixture of 2 g glycerin and 58 g déionized
water with heating and stirring. 10 g of this solution was charged with 1 g of
arabinogalactan (Larex Company, White Bear Lake Township, Minnesota) and 1 g of 10%
salicylic acid in isopropanol yielding a hazy solution. Coating and drying as above gave a

15 hazy somewhat brittle film.

Examples 12 and 13

Preparation of water-dispersible tapes with active in carrier and adhesive

20 g of the 9K PV A/glycerin/water solution prepared in Example 11 was charged
20 with 1.6 g of 10% salicylic acid in isopropanol. This was coated to a wet thickness of 75

pm onto siliconized polyester liner and dried 7 minutes at 65" Cto provide the carrier for
Example 12. Similarly, the carrier for Example 13 was prepared from a solution of 20 g of
the 13K PV A/water solution prepared in Examples 9 and 10 mixed with 0.30 g glycerin
and 1.2 g 10% salicylic acid in isopropahol. Adhesive containing active was i)repared
;25 according to U.S. Pat. No. 5,276,079, issued January 4, 1994 and U.S. Pat. No. 5,438,988,
| issued August 8, 1995. 14 g of polyvinyl pyrrolidone powder that had been crosslinked
via gamma irradiation was suspended in 26 g of 300 m.w. polyethsrlcne glycol (PEG 300).
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the glycerin solution was added to 10.7 g of 35% 9K PVA for Exanple 8 (final
20 concentration 5% . 0.24 g of the glycerin solution was added 2téo0Clo! g of
30% 13K R¥vho2hemsfxanpl e 9 (final concentration, 2%, 0.60 mw@hsdhesdl ycerin
solution was added to 30% 13K PVA for Exanple 10 (final concentration, 5%.
Coating and drying as described for Exanples 1-6 gave clear filnms with

Exanples 7 and 9 (wth 2% glycerin) still a bit _brittle _and Exanples 8 and
10 (wi t h 6508 of yater ivwas addgl wWole priniogomith bigh sbeas witlp g Omipdagrodiomageaizpr

providin .z exd Il : : af ;48

allows o g}(?%‘ ﬁéﬁ%%@?’%@%ﬁ%’s%gﬁlqﬁsﬁgbn%&r% T étr#% %{E%Qto ﬁ%ﬁ)%lvwgaesr cel v}vﬁgh much °
t acki ness].@grafri@%l salicgtivacid Taoprop absbany @Reddyanardriedsisiaborer Fhe oarriers
Characteristics 735% 9K PVA2% gl yceri.nC ear,  noderately flexi bl e 835% 9K
PVAS% gl Y¥&E it kegpinatediq thy adhesiedoiize G30942ndRIGheAISIYEaRCNg PraY eSS

nodey at el | 'ﬁﬁeﬁql{ﬁo 0 ' M sangd £l exty bl These
resgslrts d% é\lls??d?g%sg t hat tr#géﬁ\%%é%ig{) |}S'tE gﬁgﬁg aggrglﬁggﬁhgg%oﬁncgﬂﬁégz rom PVA
can be i rperwesadthbywadayengapgpaventevel s of plasticizer. Exanple 11 10

Preparation of a water-soluble filmwth tw actives 40 g of 9K PVA was
dissolved in a mxture of 2 g glycerin and 58 g deionized water with

. heating Jek hi of this solution was charged with 1 g of

ar abi nog miples 14 HHro 18 any, Wiite Bear Lake Township, Mnnesota) and | g
of 10% sal i cyl i Prepaiation of waepdigparsible yapek diithgactivh @nly isghendlmsiveCoat i ng and
drying as above gaye a 15 .h mewhat _ bri e film anples 12 and 13
b A at o of (hedieshe hding e Toptew T i Ro anete 30 BtaF adhesi ve
20 g of theRK RV aliNAS R RIS (S Rbidhi KL 1P R Mitul PIsSaRV R P1atRs
char ged tﬂgo V\nﬁteh\é%i}%}lgﬁof 10% sanl cy%)lllét(l:] acid in ?@opr opanol’. Thi's avva’s coat ed
to a wet Ndw darksfrdixaimple 14. Another tape (Example 15) was prepared with a low tack

adhesive obtained from a solution of 20 g uncrosslinked polyvinyl pyrrolidone (PVP K30

from BASF, Mount Olive, New York), 10 g deionized water, 8 g of 400 m.w.

15 polyethylene glycol (PEG 400), and 2.8 g of 20% salicylic acid in isopropanol, coated and
dried as above. Another tape (Example 16) was prepared with a skin temperature activated
adhesive obtained from a solution of 10 g PVP K30, 10 g deionized water, 5 g PEG 400, 2
g Brij 56 (Unigema, New Castle, Delaware), and 3.4 g of 20% salicylic acid in
isopropanol, coated and dried as above. Another tape (Exaniplé 17) also was prepared

20 with an alternative high tack adhesive obtained from a solution of 20 gPVP K30, 10 g
PEG 400, 10 g deionized water, and 3 g 20% salicylic acid in isopropanol, coated and
dried as above. This adhesive was also laminated to a textured water-soluble plasticized
polyvinyl alcohol film (Monosol E6030 from Chris Craft). The resulting tapes had good
adhesion to skin and could be worn comfbrtably for several hours, then rémove_:d with

25 water. Alternatively, after adhering to skin, the tape could be treated with a few drops of
water and rubbed-in to give a flexible, durable film that may be removed by rinsing wﬁth :
more water.

Various modifications and alterations to this invention will become apparent to
those skilled in th.e art without departing from the scopcr and spirit of this invention. It

30 should be undgrstodd that this invention is not intended to be unduly limited by the

illustrative embodiments and examples set forth herein and that such examples and
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monto siliconized polyester liner and dried 7 mnutes at 65 C to provide
the carrier for Exanple 12. Simlarly, the carrier for Exarrple2

prepared froma solution of 20 g of the 13K PVA/water solution é%gga@gh in
Exanpl es. Va3 034k xed with 0.30 g glycerin and 1.2 g 109SHUSEYIHE aci d
in isopropanol. Adhesive containing active was prepared 25 according to U S
Pat. No. 5,276,079, issued January 4, 1994 and U. S. Pat. No. 5,438, 988,

i'ssued Augus 3 ol ywin e t d been
L soued, A9yl B R tHe Ry LD IE BB
pol yet hyl epfegledasibe(itedD) by thk%lﬁmé s@%rtaoﬁfwv\& ﬂQVoQ@Z 049. PCT;
US02/ 12479, 60 g of water was added while m xing with high shear with an
“Omi Macro Honogeni zer (Qmi International, Waterbury, CT). 20 g of the
resulting 40% solution was mxed with 1.6 g of 10%salicylic acid in

i sopropanol and coated and dried as above. The carriers were then | am nated
to the adhesive to give tapes sandw ched between two pol yester 5 support

| ayers. The | am nates seenmed to be quite stable with no mgration of

pl asticizer between the two |ayers apparent. 10 Exanples 14 through 18
Preparation of water-dispersible tapes with active only in the adhesive The
adhesi ve coating from Exanples 12 and 13 was |lamnated to a strip of

pl astici zed pol yvinyl alcohol film(Solublon SA-17 from Mtsui Plastics,
Wiite Plains, New York) for Exanple 14. Another tape (Exanple 15) was

pr epar ed mnth a low tack adhesive obtained froma solution of 20 g

uncr ossl i nked pol yvi nyl pyrrolidone (PVP K30 from BASF, Mount A ive, New
York), 10 g deionized water, 8 g of 400 mw. 15 pol yet hyl ene gl ycol (PEG
400),. and 2.8 g of 20% salicylic acid in isopropanol, coated and dried as
above. Another tape (Exanple 16) was prepared with a skin tenperature
activated adhesive obtained froma solution of 10 g PVP K30, 10 g dei oni zed
water, 5 g PEG 400, 2 g Brij 56 (Unigenma, New Castle, Delaware), and 3.4 g
of 20% salicylic acid in isopropanol, coated and dried as above. Another
tape (Exanple 17) also was prepared 20 with an alternative high tack
adhesi ve obtained froma solution of 20 g PVP K30, 10 g PEG 400, 10 ¢
deioni zed water, and 3 g 20% salicylic acid in isopropanol, . coated and
‘dried as above. This adhesive was also laminated to a textured water-sol uble
pl asti ci zed ' =
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pol yvi nyl al cohol film (Mnosol E6030 fromChris Craft). The resulting tapes
had good adhesion to skin and could be worn confortably for severgjgihmus s,
then removed with 25 water. Alternatively, after adhering to skin, the tape
could be treated with a few drops of water and rubbed-in to give a
flexible, durable filmthat nay be renoved by rinsing with nore water.
Various nodifications and alterations to this invention wll becone apparent
to those skilled in the art w thout departing fromthe scope and spirit of
this inventi@ppd.t 30 should be understood that this invention is not
intended to be unduly Iimted by the illustrative enbodi nents and exanpl es
set forth herein and that such exanples and -20 2 4 OCT 2005 WO 02/092049
PCT/ 43202/ 124 A% c0ith g6k doBE:SnDdtQeRT Gfeedttiedadeyt wayloodli-exaodt aroéy W th the
scope of the invention intended to be Iimted only by the clains set forth
herein as f6&PMOVEDE 2 4 OCT 2005 CLAIMS: 1. A device for delivering at |east
one active agent _t c . A : i
wat er - sol ubl e oraégcgwag %ﬁh@?gb§$§¥%%¥d‘%%%ﬁgfggg%ﬁ%% ﬁg%atﬂ%gégf one
pol ynmer and patyrrhceaﬁd aidlesst phaplabtiizerand dadnp avirngudade andta ssemidaogacend a
second surface; fold wat er - solugle or colgw¥qggn-disgeraible adhesi ve
di sposed on at | &&8td WaEGRA IR ObFole eterdispers SVeispeec OBt iea¥ 2 and
having a Caiihih cthd ASLadifAoE BBCLnith Lha nblibgh el 8foeln ddiEicEatihl €7 and
an appllcatlon surface general y opposed to t e carrier surface; and at
| east one suppoentfadeayfahe ceetiessdbhppplitatoesirfage gheeraphpdripostd tonhsearfiece of t he
second surface of the carrier, 2. The device of claim1 wherein the carrier
conprises a H& c film a woven fabric, a knitted fabric, a nonwoven
fabric, an open %@Jelastfoﬁégﬂlﬁfonqafér‘?@%aﬁ?|aHhJ1%wthéappfﬁﬁtzﬁ‘?éﬁrﬁ@e ef el @i m |
mhereln the at | east one polyner is nade fromone or nore
mater-solubwexmdscdh@(ﬁbh@mndWSperS|bIe mononers. 4. The deV|ce of claim1
wherein the at | east one polynmer conprises a polyvinyl -alcohol, a polyvinyl
pyrrolidone, a protein, a carbohydrate, an alginic acid, a

2. The device of claim 1 wherein the carrier comprises a polymeric film, a woven

fabric, a knitted fabric, a nonwoven fabric, an open cell foam or a closed cell foam,

3. The device of claim 1 wherein the at least one polymer is made from one or more

cold water-soluble or cold water-dispersible monomers.

4. The device of clarm 1 wherein the at least one polymer comprises a polyvinyl
alcohol, a polyviny! pyl“-rolidonel, a protein, a carbohydrate, an alginic acid, a
polyethy]eneimjine, a polyoxyalkylene, a polyacrylate, a polymethacrylate, a
polyacrylamide, a polymethacrylamide, a homopolymer of ethenically unsaturated

monaomers, or a copolymer comprising cthenically unsaturated monomers.

5. The device of claim 1 wherein the at least one plasticizer comprises a monochydric
alcohol, a polyhydric alcohol, polyethylene glycol, a polyether, a surfactant, an amide,
a lactam, an amine, an amine salt, o-tocopherol, or any mixture including any of the

foregoing.

6. The device of claim 1 wherein the adhesive comprises a pressure sensitive adhesive,
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pol yet hyl enei m ne, a pol yoxyal kyl ene, a polyacrylate, a pol ynethacrylate, a
pol yacryl am de, a pol ynethacryl am de, a honopol yner of etheni cal
unsaturated nonomers, or a copolynmer conprising ethenically unébgﬁﬁhﬂ@@
nmononers. 5. The device of claim 1l wherein the at | east one plasticizer
conpri ses a nonohydric alcohol, a polyhydric al cohol, polyethylene glycol,
a polyether, a surfactant, an amde, a lactam an am ne, an amne salt,
a-tocopherol, or any mxture including any of the foregoing. 6. The device

of claiml mhﬁ{eeaeolc%?c@ﬂﬂ%%ﬁé?mﬁmreséﬁ% sEnIMRSIHESvS@RTirstvemddhesi ve. 2 4
OCl 2005 7. The device of claim6 wherein the pressure sensitive adhesive

conprises aoiri xture of: i) at |east one cold Water-sol ubl e or cold
wat er - di spersi bl e eas one an anount

T erent T o pr Do Bed R ety e oSy RRE RS bleatoBier BER “T e

device of clai m jf) ¥igdsebrt Jthgicirer in%sahmaﬂesuﬁﬁ)dl@ht\t@bm:@qdde@mai @gr&eadfd wat er -
di spersible polyner is nade fromat |east one cold water-soluble or cold

wat er - di spplesiu enpibivoiaek. 9. The device of claim7 wherein the at | east
one cold water-soluble or cold water- dispersible polyner is poly(ethylene
oxi de), a polysaccharide, a polysaccharide derivative, a honopol ynmer of

et heni cal | y§ Uﬁ&aieufcatoédlarmﬂ@m&lrﬁn tharat &aﬂ@}ﬁeleyhﬁanatemmmmﬂé o1 godd etteeni cal | y
unsat ur at ed ,nono, 10. Thg ggw c? of claim]l iﬁl n t {g at | east one
support | ay@ispgrg é’ﬁé"ﬁmrdsﬁ’é ¥ g¢ leagtiqngcolq Wagerse ¥ABTnati on of the
foregoing. diloe iR Hence of claiml, further conprising at | east one active
agent in assom ation wth the carrier, the adhesive, or both. 12. The
device of claim1l wherein the at |east one active agent is effecti ve for

treatment o Ki hai.r, . fi.nger nai.l t genali I teet t e.
o e ovD R e ick B s TR fheveh oS E0E oo O R ¢ 2 tve, @
pi gnent, a di %hlﬁa:%uﬁegﬁﬁfmiy@auﬁ@éxﬁ oﬁﬁk?ra%lysa@hgﬁ@éﬂa@of}fsﬁﬁhﬁﬂﬁr hydr ogen

per oxi.de, carbam de Tperoxide, sodiumfluoride, sodium nonophosphate,
pyr ophos phati@wa@m,@rhwmalyﬂ@r o Fthew prbyamnspataiadtinenss or ¢ cPRdlyBen, a

flavor anta ?tfnfl%‘r's?ﬁ Qﬁ‘éﬂﬁﬂly%@#ﬁr 4 rﬁ&%&&rv\hl tening agent, a dent aI stain

renover enover renover, gI itter, an ornanental

10. The device of claim 1 wherein the at least one support layer is paper, a polymeric

film, a foil, or any combination of the foregoing.

11. The device of claim 1, further comprising at least one active agent in association

with the carrier, the adhesive, or both.

12. The device of claim 11 wherein the at least one active agent is effective for

treatment of skin, hair, fingemmails, toenails, teeth, or mucosal tissue.

13. The device of claim 12 wherein the at least one active agent is a dye, a pigment, a
bleaching agent, a hair colorant, a breath freshener, hydrogen peroxide, carbamide
peroxide, sodium fluoride, sodium monophosphate, pyrophosphate, chlorhexidine
gluconate, polyphosphate, triclosan, a flavorant, a flucridating agent, a teeth whitening
agent, a dental stain remover, a plaque remover, a tartar remover, glitter, an ornamentzal
design, a mask, an appliqué, a tattoo, a ﬁ'agrénce, a perfume, an emollient, a hurnectant,
a conditioner, a moisturizer, a surfactant, an herbal extract, a skin colorant, a color

cosmetic, an emulsifier, a skin soothing agent, a skin tightening agent, an artificial
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design, a mask, an applique; a tattoo, a fragrance, a perfune, an envollient,
a hunectant, a conditioner, a noisturizer, a surfactant, an her &‘[{U?Ct,
a skin colorant, a color cosnetic, an enulsifier, a skin soothi %)‘QEE

skin tightening agent, an artificial -23 2 4 0 C T 2005 tanning agent, a
tanni ng accel erant, an anti-winkle agent, an exfolient, a sebum inhibiting
agent, a sebumstinulator, a protease inhibitor, an anti-itch ingredient, an
agent for inhibiting hair growh, an agent for accelerating hair grovvt h, a

hair removep,, n% %ﬁlﬁf %gag@ﬁ%ra%ce%ﬁrl ?’1 Lﬁ’lan gkl[@%ggﬁt arfSkif) Jx%'ar&%

sunscreen agen erspira r eodorant a
drug, a vi taﬂ‘hlﬁmn@ai‘@ﬂt rmbumaﬁmlnmrpxpmme nﬁtbltantan-anum‘chanrgmdmﬂyamgent a
steroid, an antipruritic agent, an antlgun gal agent, biotic, an
antim cr obi éﬂer’éé@ﬁ’f‘mb§wgéﬁ¥|%%{@r%ﬁ?geab ﬁ?cce%aT%t a‘arcﬁﬁ é RIT TSN 1 epai r

agent, a C% %%eﬁs%@‘é%‘épﬂﬁmﬁ%%gmr%ﬁﬁ{ Bl a SurfsBebn %%éﬁpr’fs p se\]:flre gt devi ce

of claim!l erelin’'the at st’ one a t| ve agent coat ng on at

| east one sunhagrergirahh@ cdodb@nt, adhe, adii@ainy e honndie in antbxidahe adleni-ce of
claim 1l wherein the at | east gne active agent is .dissolved, ended, or
enul si fied WHARPIPHAER: f PEFOICHSIERREEF GEenLGn 45 gaf@em}ﬁ\%ﬂ’é %f maki ng

the device af .6l A aghbRCal BRI EHRE A S Whtiac \éhtdh.@la 12
wat er - sol ubl eaor Cﬁ?% vvg erédl sper si grgg carri elfm a% ng a | rst é%gﬁrface and
a second sucdlasepmdigsoivrtmgmarerloeastrnomeoewl d wat er - sol uble or cold

wat er - di spersi ble polyner in a solvent to forma solution; selecting a
pl asticizer such that when the plasticizer is added to the solution and the

sol ution isidriedidveefPcmim RARSIL e Nakitdn¥ AcRe@shBrms A EoingShiaci zer
will provide a desired degree of pressure sensitive tack; adding the

pl asti ci zer lqe8t ergsurfacanfitbncarger hegdbesite P ci ent to provide a desired
degree of pressure sensitive tack to the pressure sensitive adhesive. drying
the solution to formthe pressure sensitive adhesive; adding at |east one
active agentl5tThd dewicearficlagn,l 1tvierqin é&samtaasts:maabtﬂ\ia@emdhdsbmdwd,or bot h;

applying the pressure s r1 .adhesive to .| eas portion of the first
surface of SYHENERr P BFWS ’?ﬁé @W%@FPHFﬁgheaa &HYS QF%%tSrface of the pressure

sensitive adhesive in

16. A method of making the device of claim 11, the method comprising:

providing a cold water-scluble or cold water-dispersible carrier having a first
surface and a second surface;

dissolving at least one cold water-soluble or cold water-dispersible polymerin a
sclvent to form a solution;

selecting a plasticizer such that when the plasticizer is added to the solution and
the solution is dried to form a pressure sensitive adliesive, the plasticizer will provide a
desired degree of pressure sensitive tack;

adding the plasticizer to the solution 1s an amount sufficient to provide a desired
degree of pressure sensitive tack to the pressure sensitive adhesive,

drying the solution to form the pressure sensitive adhesive;

adding at least one active agent to the carrier, the pressure sensitive adhesive, or
both; |

applying the pressure sensitive adhesive to at least a portion of the first surface
of the carrier, thcréby deﬁﬁing a carrier surface cf the pressure sensitive adhesive in
contact with the ﬁrst surface of the carrier and an application surface of the pressure

sensitive adheswe generally opposed to the carrier surface and
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contact with the first surface of the carrier and an application surface of
the pressure sensitive adhesive generally opposed to the carri ﬁefﬁﬁge;
and -24 2 4 OCT 2005 renovably adhering at | east one support Ia$L+

rel easably adhered to the application surface of the second surface of the
carrier. 17. The nethod of claim 16 wherein the carrier further conprises at
| east one active agent. 18. The nethod of claim 16 wherein addi ng the at

| east one active agent to the pressure sensitive adhesive conprises adding
at | east one active agent

to the sol ution ef ore drying. . -The met hod of
cl ai m 16 wher of nPHEraD ke leTEobt viRan e TR Ar Bt Teast one
surface of tdgliGohisefaceldiehdBo RN EfH6€88HE tatgeradhesi ve, or both.

17. The method of claim 16 wherein the carrier further comprises at Jeast one active

agent.
18.  The method of claim 16 wherein adding the at least one active agent to the
pressure sensitive adhesive comprises adding at least one active agent to the solution

before drying.

19.  The method of claim 16 wherein the at least one active agent is a coating on at

least one surface of the carrier, the pressure sensitive adhesive, or both.
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