WO 2011/ 094613PCT/ US2011/ 023023 DENTAL STRI P FOR ADM NI STRATI ON OF ORAL
TREATMENT CROSS REFERENCE TO RELATED APPLI CATI ONS [0001] This application
cl ai ms prwonpniyota3U. S. Provi sional Patent Application Ror/(82d128930Z49,
filed January 29, 2010, which is incorporated herein by reference inits
entirety. BACKGROUND [0002] Sheet-I|ike substrates for adm nistration of
oral treatnents have been known for sone tine. A variety of advantages are
achieved with such substrates, such as ease of handling, storage and
packagi ng. One di sadvantage of such substrates is that the application of
the oral treatment is generally l[imted to the tooth surface, and does not
infiltrate theERTAASSPRIMFOR WBMIRETRA PHONGYK ORAPOPREA T8VIERGPECt . there
is provided a dental strip that includes a film backing, an adhesive | ayer
on one surface of the f|In1back|ng, the adhesive layer including a

wat er - swel | abl e poLégzﬁéggﬁgg wherein the film
backing is detacha

gnot her aspect,

t her e [0§01Pr OVTRIgdpalidaEbR odirRs p@t&ityV@U Sl@r@«ﬂm@ﬁaﬂp&nagg?ﬁca&l@n aces between
teeth in an oral cavity that includes applying a dental strip to teeth in

whi ch 6lR&9dd Rt falled slmmary ?h@Dl@evhigh fsiinearpereleid dgreim by redereaeshiadis gatifciyer on
one surface of the film backing, the adhesive layer including a

wat er - swel | abl e pol yner and at | east one active agent, wherein the film
backing is detachable fromthe agh€@GROUAMN®@r, sol ubilizing the adhesive

| ayer g saliva present in the oral cavity, wherein the adhesive | ayer
expand®0®id i AhoctHikasestratse fapdeumistgionedipreliecamaenth he vechesn fngenifoeyamy t he

acti veiggent variety of advantages are achieved with such substrates, such as ecase of handling,

storage and packaging. One disadvantage of such substrates is that the application of the oral
treatment is generally limited to the tooth surface, and does not infiltrate the arcas between the

teeth.

SUMMARY

[0003] In an aspect, there is provided a dental strip that includes a film backing, an adhesive
layer on one surface of the film backing, the adhesive layer including a water-swellable polymer
and at least one active agent, wherein the film backing is detachable from the adhesive layer.
[0004] In another aspect, there is provided a method of delivering an active agent to spaces
between teeth in an oral cavity that includes applying a dental strip to teeth in which the dental
strip includes a film backing, and an adhesive layer on one surface of the film backing, the
adhesive layer including a water-swellable polymer and at least one active agent, wherein the
film backing is detachable from the adhesive layer, solubilizing the adhesive layer by saliva
present in the oral cavity, wherein the adhesive layer expands and infiltrates the spaces between
the teeth thereby delivering the active agent.

[0005] In another aspect, there is provided a method of removing a substance from spaces
between the teeth that includes applying a dental strip to teeth in which the dental strip includes a
film backing, and an adhesive layer on one surface of the film backing, the adhesive layer
including a water-swellable polymer and at least one active agent, wherein the film backing is

detachable from the adhesive layer, solubilizing the adhesive layer by saliva present in the oral



[ 0005] I n anot her aspect, there is provided a nethod of renpving a substance
from spaces between the teeth that includes applying a dental strip to
teeth in wbiohvmh@a3dental strip includes a fil m backi ngpCarus2@an/oambesi ve

| ayer on one surface of the film backing, the adhesive |layer including a
wat er - swel | abl e pol yner and at | east one active agent, wherein the film
backing is detachable fromthe adhesive | ayer, solubilizing the adhesive

| ayer by saliva present in the oral WD 2011/094613PCT/ US2011/ 023023
cavity, wherein the adhesive | ayer expands and infiltrates the spaces
between the teeth, and renoving the dental strip fromthe teeth. BRI EF
DESCRIcEJibINvEdreih HEe '%Hﬁ%&%@sla EOCQRINGL Gnd InSRAWS tBe @ﬁé‘ﬂe@'be?@ée‘npth@ nekth e@ﬁd"

bef ore appl i cation of the dental strip. [0007]Fig. shows teeth with a
dent alremeying thepdsinfaé dtrip[fogo8ieRcgth. 3 shows renmoval of a dental strip fromthe
teeth. DETAILED DESCRI PTION [0009]It should be understood that the

detail ed description and specific exanples, while indicating enbodi nents of
the invention, are intepggdFDESCRIPAOONDPTHH FIGHIRES i on only and are not
intended to Iimt the scope of the invention. [0010] The description and

speci f10Q06dx anBiges shawhi ¢ dentd girimandigetb bptoae arnicatios ofithedental strip.
[0007] Fig. 2 shows teeth with a dental strip applied.

[0008] Fig. 3 shows removal of a dental strip from the teeth.

DETAILED DESCRIPTION

[0009] It should be understood that the detailed description and specific examples, while
indicating embodiments of the invention, are intended for purposes of illustration only and are
not intended to limit the scope of the invention.

[0010] The description and specific examples, while indicating embodiments of the
invention, are intended for purposes of illustration only and are not intended to limit the scope of
the invention. Moreover, recitation of multiple embodiments having stated features is not
intended to exclude other embodiments having additional features, or other embodiments
incorporating different combinations the stated of features. Specific Examples are provided for
illustrative purposes of how to make and use the compositions and methods of this invention and,
unless explicitly stated otherwise, are not intended to be a representation that given embodiments
of this invention have, or have not, been made or tested.

[0011] As used herein, the term “about,” when applied to the value for a parameter of a
composition or method of this invention, indicates that the calculation or the measurement of the
value allows some slight imprecision without having a substantial effect on the chemical or
physical attributes of the composition or method. If, for some reason, the imprecision provided
by “about” is not otherwise understood in the art with this ordinary meaning, then “about” as
used herein indicates a possible variation of up to 5% in the value.

[0012] As referred to herein, all compositional percentages are by weight of the total
composition, unless otherwise specified.

[0013] Some embodiments relate to a removable dental strip for administration of an oral

treatment. In some embodiments, a dental strip comprises at least two layers, including a film
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invention, are intended for purposes of illustration only and are not
intended to limt the scope of the invention. Mreover, recitation of

mul ti pl e wokzodiovesiBs havi ng stated features i s not intemrdeEdscai@xivbiide

ot her enbodi nents having additional features, or other enbodinents
incorporating different conmbinations the stated of features. Specific
Exanpl es are provided for illustrative purposes of how to make and use the
conpositions and nmethods of this invention and, unless explicitly stated
ot herwi se, are not intended to be a representation that given enbodi nents
of this invention have, or have not, been nmade or tested. [0011] As used

her ei hacltile ah@aMadROMH laycIEBnARRTdE Bt Hille tMatiHE PkoRe RAIBARL SIS, Fhe @
conposition or nmethod of "this invention, indicates that the cal cul ation or

t he nedBeenimer eimprises ¢alaier-avdlebls podyrecrsindgiticashpne eetsicorgen, twhewdin Hag/i ng
a substantial effect he ..chem cal ,.or ysical .attributes of the
compodie] e TrisichaSh oI T ERHEC | Bk S e o s

" aboutbe dpplietbto RtMebWdsEnivRe ah S attatriert REctid daUviching ah SicBVEhgeat Yo bRRE Ny,
then "about” as used herein indicates a possible variation of up to 5%in

t he varetreen|tippteothagdios fapevarg substiaessifiom arces bensesiceibonal per cent ages are
by wei of (o) - £ E0n; - herw Sé iLfied onme
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| ayers, .including a film WD 2011/094613PCT/ US2011/ 023023 backi and an
adhesiT G| SRHGMG naghRansyr 5%@%%@%%@1%45Fmaeﬁﬁwévap mgd?réhee?mw RE ST { he
adhesi i I : - : ive
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agent, erein the fil cking 1s detachable fromthe 1ve |ayer.

ot her refetrodé memnt sntiretiie Qewet alatesialsi pgalpha Yo mapgpkingdntlod¢sesdhloso damhmtines t er
an oral tre nt, such as.deliveri.n n.active. agent fo ases be en the
F oot h et R R Bt B P e B e R e S o b e RSB e
enbodipgBRiSl alcBBolf TéMBMIEGKH MkiCAIRAIISES a non-toxic material . Exanples of
sui tabl € non-toxic substrates include, but are not limted to, textiles,

cl ot h,[0§kdd chnpositenbedimiris, dicasimmbeckingndnqbedssr oneSgr trapice cisiteae | ellide

useful_as a fi backing in . the e di men re discussed in U S . Patent
rop. 2007 Bra7HRT R, adlybef, PBRRRCH Bl R TR Tolusher gt

r ef er dig@chdloritls pehicteligtful Qe filmtiaekih@ nsaySdlidt dblude htiktutdsl o dladsdcngxide

i ncl udes cell ul ose derivatives such as enﬂgﬁ cellul ose and cel |l ul ose

acet atPelynss oL y#yIngcnelssulereycigbtol abariafQ.00pRrIons P Yhew 08,008 dpajipnny In

o Shne T AAREIA LR e Shon] 9013 b SABBgTREHALTA b
cthylene oxide polymers of varying average molecular weight of about 100,000 to about
1,500,000 Daltons. Such ethylene oxide polymers are commercially available from various
sources. Poly(ethylene) oxide polymers having an average molecular weight range of 10,000 to
1,000,000 Daltons are available from the Dow Chemical Company under the tradename
“Polyox.” Suitable Polyox materials useful in forming the film backing are described in, for
example, U.S. Patent Nos. 6,419,906, 6,503,486, 6,514,483 (the disclosures of each are
incorporated by reference herein in their entirety).
[0016] In some embodiments, a film backing further includes one or more plasticizers.
Examples of plasticizers useful for incorporation in a film backing include, but are not limited to,
glycols such as propylene glycol, polyethylene glycol (PEG), polyhydric alcohols such as
glycerin and sorbitol and glycerol esters such as glycerol triacetate. In some embodiments, the

plasticizer is present at about 1 to about 30% by weight of the film. In other embodiments, the

plasticizer is present at about 3 to about 20% by weight.
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pol yners. Ethyl ene oxide polynmers useful for a film backing may incl ude
honmopol yners. Ethyl ene oxi de polyners useful for a filmbacking may al so

i ncl ude mvetorew4@B et hyl ene oxi de pol ynmers of varyi ng morasadian2iees ght of
about 10,000 Daltons to about 10,000,000 Daltons. In sone enbodi nents

et hyl ene oxi de polynmers useful for a filmbacking include m xtures of

et hyl ene oxi de pol yners of varying average nol ecul ar wei ght of about

100, 000 to about 1,500,000 Daltons. Such ethyl ene oxide polynmers are
commercially available fromvarious sources. Poly(ethylene) oxide polyners
havi ng an average nol ecul ar wei ght range of 10,000 to 1, 000,000 Daltons are
avai | gbyey|f r omnd Baylow &h&h ?he%%‘ﬂth‘é'}ﬂ%en% lil%zehﬁ@@%ﬁh%ﬂﬁe pRYh¥AXusing

Sui t abl e Pol yox ma?lerl al s use in formng the filmbacking are descrl bed
in, f @onmnpaleextrws@l opa@l@mt quising Broae.me@oﬁor &aB0E:, Merepere}saﬁlm% sptveat

di SC' o rnes @ G nez JIGRL PA G t(:"edomyer Eflerlilence m&{ e fl l rn T

enti ref‘§/ g{a éf&gl}y% o% 806 MEnts éi RN palki™ 1* rEhEY Y ﬁc,sl 335 one
or nordgssplvagtin Qi MﬁélentE%rﬁﬂmit&E aOfsolpblﬁSﬂlhtCisZ@frﬁpaﬁbﬁtf withftﬁé poR@yr POmagdngd i n
a filmbacking include, but are not limted to, ycol s such as propyl ene

gl ycolembedingeaisaxampleg| §fc Biitaplopeylvensy inahyder Put arleclaﬂ’folll@ltgché% vederg [alqoapisn  and
sor bi t, as glycerol triacetate. In sone

enbodi %ﬂ?ygt@}hé&ﬁta ﬁ?@@@g&gr esent at about 1 to about 30% by wei ght
of thq08i8]m ]membMeEtﬁbhkdldpﬁGﬁeﬂly inbledplagdisticizzeraftes a polesienbof dic pdigmer 3 to
about [ 20% WO 2011/ 613PCT/ US2011/ 023023 The ethyl e

oxi de hﬁ&%?%forme nf dHaYIGEeh e added Wit shEriign 2 eﬁtelsp?pé’ﬁ)‘ﬁﬁ? éé]” 1§
convenidoRbn GHHI & SlefNal SR ARBus Bk I BORGR 248 Pl mesn flrfhed.
prepare a | m by solvent casting poly(eth ne) oxi de, e et hyl ene oxi de
pol ynﬁmemolumﬁnwwée@:batpdbystnta’aly cheied nmsavial et dmﬁdato§oufrrﬁ pdilmnt anount of a
sol ve at js conpatihble wt enbodi nts ex | es
of suldbfdle oy vERE Stadirtints e ‘AR Tt T hion NERoar b ona b S T
acet onglyndrR¥lutias & §ir8adéveilydcibs83hd hednaed czit@i@ﬂ&ldtﬂ waiBedoaRRE Sn td1ffrm a
optionally include a plasticizer, after a solution of the polyner has been
for rrediestawplva@pné|b2é2vee|nsthadv/9dsuhsttf¢te$t iExpinplys oefrﬂulthlelatcarrserarp@ﬂen@l@l ipglude

necess S utlon a_cl ear d ene uti-on of
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sui t akhfodmidnits thdlinelsiddled amdl séthé ebsdinfearsmha fflinl igcoatbd@itf]an ladh&drsEayer.
enbodi nents, the carrier naterial has a surface tension that all ows the

pol ymeP saise gmbedimestsshe Bhp 1espé ity pisspoafsuttide pige andighPear ri er wi dth wit hout
soaki r{@oébd" torf QL eqn%%%éﬁ{gtthé/ﬁlrf?%g&ugﬁm%cﬁ&]@ss owb&ﬂ%tt{) ab&i 1Is§erf]ﬁﬁ}3' es

of suitable carrler material’s 1 nc ass, stalnless stee tef
pol yetphyfbrabb-4 thfrkagsatf@towr3dfto apaypel0)0@nd Thi&ilin taekink rhasm@gdnd&ﬁﬂxonehm,

he fi dri ed il h an adhesi
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shape ab[chOthQ]a'bButs@&ﬁ &Ei%%ll}ﬂ@'[btn%th $tBohi 1 19 HBGKA Bg. has a thickness of about
20 to about 1500 |am preferably a thickness of about 30 to about 1000gm

The filPe21bac klmsgmtmnlmdllreagﬁ rancaﬁha%mﬂtayez i aprdisdue orOswhace pf dicdrlobbagkimg.

| engt h of abot4t 14 cm .The f ng has W|dth fabo

o b o BRboash, BRAdhets g 69t ol B Byl Sl 4t ome
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acki ng

swellable polymer and/or at least one active agent.

[0022] In some embodiments, the adhesive layer may exhibit tackiness, or an adhesive
quality, prior to coming in contact with water or saliva. In other embodiments, the adhesive
layer exhibits increased tackiness or adhesive quality upon coming in contact with water or
saliva. In some embodiments, the adhesive layer includes a water-swellable polymer. In some
embodiments, the adhesive layer includes an active agent. In some embodiments, the adhesive

layer includes suitable additives such as flavorants, colorants, and/or preservatives.
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I n sone enbodi nents, the adhesive layer is coated onto the filmbacking In
sone enbodi nents the adhesive |layer is hydratable. In sone enbodi nents, the
adhesi ve wayeri/ismaBudes a wat er swel | abl e pol ynmer and/ or pafr/use@s2ine acti ve
agent. [0022]1n some enbodi nents, the adhesive |ayer may exhi bit tackiness,
or an adhesive quality, prior to comng in contact wwth water or saliva. In
ot her enbodi nents, the adhesive | ayer exhibits increased tackiness or
adhesive quality upon comng in contact with water or saliva. In sone
enbodi ments, the adhesive layer includes a water-swellable polyner. In sone
enbodi nents, the adhesive |ayer includes an active agent. In sone
enbodijpgdys. fhsoRd Iéﬁl%b&i%lén?sy &he 'a&lfe,'s%elﬁye%uhkﬁﬁéseoﬁﬂgd higvBStaftie hoRfon of
fIavorants col orants, and/or preservatiVves.

2011/ @W@B%P@mtssz@mﬁmm@n{gom}ﬂ medisive f@rrrb@dmmenth@se tkhewndiseghisptbenhy er
|nclud%§ - has, a suq§t qtl . %Qr%lop oant Wﬁl eﬂ}ﬁ} S%ItgeiﬁlﬁIg"'”g
agent $°M o %a“e P R4 R Ko SRR RA S Si5s OF G2HF poPymers™in Sahi tary
produchs ,aresldﬂcIWrasS dlp@%@@rbeﬂ&aplﬂyméﬂs NYush swellétﬂmmusmc&y@ssﬂﬁaquamk Liqedd i ke,
and are known as superabsorbent pol yners. Such swel | abl e substances absorb

aqueo@sd |spepfprRouskydCERRIAE Avidbothemy te Adelatively i wel f dhay arq erpsbiosef y

ti mos PRarme it befhSichalEdafit mENORL HRr AN ARCRNGNL tid: iR AmEY
nol ecwekkad ¢hakellkd mbtecalet hinkead dhitore nisicodahemsainabn&twarid ahbabieteidd iim adiguidjui d

medi um [ 0024] Exanpl es of water-swel | abl e pol ymer useful for an adhesive
Iayern%ﬁénﬁescrlbed in U S Patent 6,153,222, the disclosure of which is

I ncor pagay ed E%xﬁbl@s By vJa?efr%{Bv%ﬁQcﬁe gﬂh};{dé u%@ifu! "f&Ie}h ad%s%@%f@@%%ﬁﬂ%@ in the

wat er - swel | abl e pol yner 1 ncl udes rogel. In sone enb ment s
hydr odéb. ngmuﬂﬁﬁ2&@0@@dNQMGmtmﬁwhbkywmQWPORMmbkymabyrahdmo¢nnﬁ@@EHMWnked

I I olid Q h I t bI f dhesi I
et ude SpBF SEERYPRE: B aeoca SBb R s e ROty e o BT RYPSGBRTG ose,
hydr oxyp rh@/awgep ehdItd RS &ros NRIEAX YRHOBWIinyTEEdRSly et | s €croROliMaa Tgélwn@rsl d
and its dérivatives, Carbopol, polyvinyl alcohol and ﬁgg;nate e wei ght

of t heyaeahdeiove Qheremptgrials csaﬁablfarﬁgethe rdhgstisdayers mpluds prdyyhylepy exfide é’rdeiq/
from bout 20 m enbodi th ter s

ol o pinedVeh’ Rt B RUe &7 FEe RTRPO I Hifost Brd B BRI B e

i ts orcklilbsd, poBlabfttic dehl sfdvis eHoavIENCSbopdlepPIghnFEalcbhsl aiﬂeaagﬁlutbstmes
that are effervescent on contact with water or saliva. Such substances may
be sodvaightiaf ¢k bissive magsiplcranripeeoionsberbl Be e P8 grpdreferbly from about 20
physi )o@ 'y acceptable acids. If these foans are used, rapid

di si nt %rat on of the adhesive layer, which is desirable in sonme cases, nmay
sel ectj0828]y bk dourd drelodiaceh,ahatvattriBywetldide f.‘lelWﬁieO pxpagds I:m: ce@ase with welctioe of

the waterswell able p 0026].In some enb di ments, e adhesive | ayer
and/ o2\t and W@ém%gfg&t ritt AEEINARYOHES n rSB@Fa?r%‘&O RSt KBS ve

layer ihGuddIRIFINRELE thabatd e RAGesLEnt 'Hﬂrc%n@a% 80 v@aﬂé‘r"ﬁrssah{zaﬂ Qﬁaﬁub@ﬁﬁé@'rﬁ%n

t he adhesive | ayer and/or water-swellable polyner is coated with one or
nmor e dctsodi@mabiembenate, and citric or ascorbic acid, or other physiologically acceptable acids. If

these foams are used, rapid disintegration of the adhesive layer, which is desirable in some cases,
may selectively be further accelerated by the developing increase in volume of the water-
swellable polymer.

[0026] In some embodiments, the adhesive layer and/or water-swellable polymer that may be
incorporated into the adhesive layer is impregnated with one or more active agents. In other
embodiments, the adhesive layer and/or water-swellable polymer is coated with one or more
active agents.

[0027] In some embodiments, the adhesive layer may include one or more active agents that

prevent, treat and/or reduce the symptoms related to various oral or systemic discases or
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[0027] I n sone enbodi nents, the adhesive | ayer may include one or nore
active agents that prevent, treat and/or reduce the synptons related to
vari ous owel20orovgerst emi ¢ di seases or WO 2011/ 094613PCTPUOSAB201102802 3
conditions. Useful active agents include all those known or devel oped in
the art including steroids, NSAIDs, a fluoride ion source, polycarboxylate
pol ynmers, polyvinyl nethyl ether/maleic anhydride (PVME/ MA) copol yners, an
arginine ester, a zinc ion source, (e.g., zinc citrate, zinc oxide, zinc
sulfate, and the like), a stannous ion source, delnopinol, tartar control
agents, an antibacterial agent, triclosan and salts thereof, chlorhexidine,
al exi dbR@itioREX &Jsk Al NRtivS AREHE MllhdiCall RRAZ ALICQM BIMIGRIEHIGR, the ki Gichamd | de,
dom phen brom de, cetyl pyridiniumchloride (CPC), tetradecyl pyridini um

chl or isteoidTPOYSAINSt ea r Buwedel -ian esdwdqpy polgtarbenmlathl pelydery, TDelPgnyl methyl
octeni di n oct api nql , 1 S a_copper ion source, an.essential oil, .a

£ ur ancise it SRR e PR o BORREE 1of Brdfite Sse Ale R RRT bR s g
bact eritagé,venc axide, SAhd sulfdhgra@afthe HROQKIs@hnows foanolfee, adlinopaiol,aeitdreddintrol
agents, proteinaceous agents, peptides, and the |ike. [0028] Active agents
nmay i fefiiteahrtpaetcrigldercnhdriglgss and salisnthgrgob piiarpexiding Herdmez heretidine,

prot ei . I q ucy d I d in il l-a and
Bl cosn iRt AeE, et Al RLAT LRI Bl e FREET Mo REANC e a0, Meentihirdifileh; 12
pr ot eichlorida (€&, exhdetytpsmnidimiumhehl@de (IP@g&htetradalylideshydpyrididum] €0@8dd n
sone engggkgzntsh the fil.mbacking is detachable fron11pe.ad esive | ayer.
In sor PHENIES, PHRITRPL MSHa A PIRPCHIRR MU etRIEEIIE PilomnYHBOSHRBYT ve

| ayer ; LG, o 8kt er Wall at i : r . In
Rk sl b s S R A T S T L S
upon dppdkichtvitaminsf anpir #msimenttagentheproicinacdvas kigergs, Poptidex sanpl ths like.essur e may

b ied to,the filmbacking b 's fi when the dental strip i
oot A0 ¢ At Eessn Bl ms0rRHe SlheltEbetmenanes, SUEREs i 2bf pofcalibe
appl i efotbst hexdngféhof ?raqaéimdﬂbﬁlgr&iz' 28s @hclade Parln, tKrBREIBMI. glhfoas8Be

enbodi ments, the oral treatment involves delivery of an active agent to the

t eet h Exathptes of éaqepaecdusingatonessay mp grateias mclyde midprosggipodi seame esmbedimenist i ve
agent Jnhibits bacterial. growth in the interdental space. In sone
enboditfl %?%?a%%E“gFéesﬁgggtnent i nvol ves renoval of substances fromthe

t eet h [6oRY]t helrs prase smbedinvear, thefilne®ulking A0 3dthdhadlcdesinathe Sidhésdse PRyr. bt
applied to the teeth for adm nistration of an oral treatnment. In sone

enmbodisAER cEbodeends: st Hind heckdna man e (dgeshabdy froey the gfhestycdayqrsfaigehtingo t he
‘et gkl 0l R DROSAS, 46 0GISEL Ty L0 AIPC BN U010
bet weelatachebl¢ dminf.the adhesive layer upon application of pressure to the film backing. For
example, pressure may be applied to the film backing by one's fingers when the dental strip is
applied to the teeth.
[0030] In some embodiments, the dental strip may be applied to the teeth for administration
of an oral treatment. In some embodiments, the oral treatment involves delivery of an active
agent to the teeth and to the spaces between the teeth. In some embodiments, the active agent
inhibits bacterial growth in the interdental space. In some embodiments, the oral treatment
involves removal of substances from the teeth and the spaces between the teeth.
[0031] The dental strips may be applied to the teeth for administration of an oral treatment.
In some embodiments, the oral treatment involves delivery of an active agent to the teeth and to
the spaces between the teeth. In some embodiments, the oral treatment involves removal of

substances from the teeth and the spaces between the teeth.

[0032] Figure 1 shows dental strip 10 and teeth 12 before application of dental strip 10 to
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[0032] Figure 1 shows dental strip 10 and teeth 12 before application of
dental strip 10 to WD 2011/094613PCT/ US2011/ 023023 teeth 12. Dental strip
10 may beweappliimedsiBo teeth 12 with the adhesive | ayer beCEasnoitieeions 12 and
the filmbacking, as shown in Figure 2. In sonme enbodi nents, pressure nay
be applied to push dental strip 10 against teeth 12. In sone enbodi nents,
pressure applied to dental strip 10 may cause the adhesive |ayer to
infiltrate the spaces between teeth 12. In sone enbodi nments, such pressure
may detach the filmbacking fromall or part of the adhesive |ayer.
[0033] I n sone enbodi nents, saliva present in the oral cavity solubilizes

t he adhesiiyepkaBStrip Yo drhyaRHpRhEd 1 th&th tIN&yiBAhE Y@hesiviRGayRH BESICKR tdeBY BT andthi Ch
optlonalgﬁglncludes a water-swel | able pol ynmer, may expand. In sone

: L er p . :
enmbodithehilng baaking, asishesinia Higye?. W bomespbedimgnd, prassure may be pprdicd papesh
bet ween teet.h.12. In.s epbodi nent s,. _active agent e, delivered to the
opacedopaf Tkl A0 Aeubl S9MFr SRP R G GimE RN G P PhReS ool SRS ¢ he
fil m kagdithgadirtiashger foriaffitaltd thekpdas betdleeit frethad asisydicleaibotintne) seshpansi on
of the adhesive Iager. 0034] I n_sone enbodi nents, the active agent renoves
subst axesercrmayotashithe fim hadkingnompi e panof eewhestea liyar2.  Such subst ances
may | e, O, ; I r,.I. - :
erodiiile:  IfonfeATRidfnalh 2086 o RGL Y P or bt BRI, BleGned e B o .
t he adiponeocagenyith desehiga, tieadhutist Bgee whidh @poioralgninokideentvaterswelldbdd | ve

agent attaches to the substance and reduces.its adherence to.the teeth and
sur r oREIMY: ME% sXRendy FP%%?%@%‘P%@F%&F? adlhraive St Rl ex R angetfﬂ%teélg‘em

att aCRﬁgceE F@trv&%femeeﬂf:ﬁﬂ TS ReToRIRMRY aBiYve doRhts RXAMMVEred'th BRI SRR
brushing. [0035] Dental strip 10 may be left on teeth 12 for an anount of

time rbetvessdeosh 12 fravhthewdhdshe layer e hdedna @sbddiments, thh&lrobadking deachentromAs
shown hE)Fiﬁér 3, dentfl strip 10 nayf%hen be anDVGd fromteeth 12. In
some EMSSARTEATS APREYG 1oy oh DR KIS O et BaHYS VE | ayer renmin attached
t o eaqbo3dyher (AR dngbdaYAEnte fthditalag&it rérBovied sufdtd e RMABAR I 2 HRY tiRe
renoved fromteeth 12 and the spaces between teeth 12 upon renoval of

dent alspages bptwegn tqedoBB] Sushsubstanseboal mecheds, farlssamplenplbawsk bagjcimypr fod

det ached. from all or rt of .the.adhesjve | ayer upon attiachnment of the
ohac tid&OTh Sirhe PhuPAREsR! ik MEAUIEH oS h Ao HBAAGS IREE™ 0 “1C i ne

on t eehtbodidnciity] thducting agdpd tscizahyaditaheet I sbhcahibedini@n®)vad actifc ket fi 1 m
backigg The active agent nay caontihue to renove substances fromteeth 12

and t REadisa &xthe subsipen and Badycepatspdharien¢afe th teaihpad pprgunding Eysaeel thisn some
mbodi ' ' - | d
enbo 'eﬁﬁ)'ahﬁne(ntt e g}gﬁ&ﬁbé@n Pe %’Séﬂtt ﬁ%%he%ﬁéreigﬁ}a %ﬁ g&g@% RRoGe PO HBET (S) an

active agent(s) and any substanc may b to the adhesive
mat er icahmplle, tildn@othieashieg.| ayer may be renoved fromteeth 12 and the

[0035] Dental strip 10 may be left on teeth 12 for an amount of time necessary to achieve the
intended results of the oral treatment. As shown in Figure 3, dental strip 10 may then be
removed from teeth 12. In some embodiments, the film backing and the adhesive layer remain
attached to each other upon removal of dental strip 10. The substances may be removed from
teeth 12 and the spaces between teeth 12 upon removal of dental strip 10.

[0036] In some embodiments, the film backing may be detached from all or part of the
adhesive layer upon attachment of the adhesive layer to teeth 12. In some embodiments, the
adhesive layer remains on teeth 12 and in the spaces between teeth 12 after removal of the film
backing. The active agent may continue to remove substances from teeth 12 and the spaces
between teeth 12 after the film backing is removed. In some embodiments, the adhesive layer
and optional water-swellable polymer(s) and active agent(s) and any substances that may be

adhered to the adhesive material of the adhesive layer may be removed from teeth 12 and the
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spaces between teeth 12 by nechani cal abrasion upon renoval of the film
backing WD 2011/ 094613PCT/ US2011/ 023023 CLAI M5 What is clained is: 1. A
dent al stwppooopsidsi ng: a fil m backing, and an adhedise@1/o230e3 on one
surface of the film backing, the adhesive |layer conprising a

wat er - swel | abl e pol yner and at | east one active agent, wherein the film
backi ng is detachable fromthe adhesive |layer. 2. The dental strip of claim
1, wherein the active agent conprises a plaque-reducing agent. 3. The
dental strip of any one of clainms 1 - 2, wherein the plaque-reduci ng agent
conprises an enzyne. 4. The dental strip of any one of clainms 1 - 3,

wher els?aae%et%éﬂ PRI OB h3Eian@tlal hBSEn OPSH RBRINVEN ofIRE BEH BELKXOM t he group
consi sting of papain, Krillase, and glucoamnylase. 5. The dental strip of
any one of clainms 2 - 4, wherein the plaque-reduci ng agent conprises a

non- enzyme protein.



6. The dental strip of claim5, wherein the non-enzyne protein conprises
mlk protein. 7. The dental strip of any one of clains 1 - 6, wherein the
active ageotocoypsidses silica. 8. The dental strip of aoy/use@iod3oes ai ns 1
- 7, wherein the active agent conprises at |east one nmenber selected from
the group consisting of triclosan, chlorhexidine, alexidine, hexetidine,
sangui nari ne, benzal koni um chl oride, salicylanilide, dom phen brom de,
cetyl pyridiniumchloride (CPC), tetradecyl pyridiniumchloride (TPC

N-t et radecyl- 4-et hyl pyridiniumchloride (TDEPC), octenidine, octapinol,
nisin, a zinc ion source, a copper ion source, an essential oil, a
furanone, an enzyne, a peptide, a prpAeyR, a bacteriocin and salts thereof,
and honoki ol . WO 2011/ 094613PCT/ US20117023023 9. The dental strip of any
one ofWhatds eleimedis8, wherein the water-swel | abl e pol ynmer conprises a
hydrogel . 10. The dental strip of claim9, wherein the hydrogel conprises
a cross-1linked carboxyvinyl copolyner and/or a cross-1linked polyvinyl
pyrrolli doney dertdl. strfheortigddiad: strip of any one of clains 1 - 10, wherein the
fil mbacking conprises a nontoxic substrate. 12. The dental strip of any
one of clains 1aiﬂmﬂmCWWér@Kh the film backing conprises at |east one
menber sel ected fr consi g .ef I

conposite, resw?L &pl &gugﬂdgghsgéhﬂ’Egth%ﬁéhgéﬁ@%Pgs?%|Bd%$ ankwbne of
clainms 1 -cmﬁmnmmgmemmmiﬁ@ﬂmbkmemmkmngacmmpmnsean&mgamhylene oxi de
polymer. 14. The dental strl ny of claips .1 13, wherein the

fil m backing corfplirdRihefg E madTgﬁfﬁﬁgﬂﬁéﬁmﬁyV%Pyﬁb of any one of
claims 1 - 14, wherein the f|In1back|ng conprises a mxture of ethylene

oxi de pol ynmers of varying nol ecul ar wei ght of about 10,000 Daltons to about
10, 00Q, 000 Tbeldeotakstrip 06¢claifhé, whereal ths active agéntaoynpones oplaglcaredsciig age®,
wherein the fil mbacking conprises a m xture of ethylene oxide polyners of
varyi ng nol ecul ar wei ght of about 100,000 Daltons to about 1,500, 000

Dal tons.  Yhe dEheI Seiptolans bhé Bf Ohin&Y - ON®h&kincthaipRud-redubfig dg’@ﬁrc%'rr[brfsgﬁ
film backing is detachable fromthe adhesive |ayer before an oral

t r eat eNZyme.

4. The dental strip of any one of claims 1 - 3, wherein the enzyme comprises at least one

member selected from the group consisting of papain, krillase, and glucoamylase.

5. The dental strip of any one of claims 2 - 4, wherein the plaque-reducing agent comprises

a non-enzyme protein.

6. The dental strip of claim 5, wherein the non-enzyme protein comprises milk protein.
7. The dental strip of any one of claims 1 - 6, wherein the active agent comprises silica.
8. The dental strip of any one of claims 1 - 7, wherein the active agent comprises at least

one member selected from the group consisting of triclosan, chlorhexidine, alexidine, hexetidine,
sanguinarine, benzalkonium chloride, salicylanilide, domiphen bromide, cetylpyridinium
chloride (CPC), tetradecylpyridinium chloride (TPC), N-tetradecyl-4-ethylpyridinium chloride
(TDEPC), octenidine, octapinol, nisin, a zinc ion source, a copper ion source, an essential oil, a

furanone, an enzyme, a peptide, a protein, a bacteriocin and salts thereof, and honokiol.
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WO 2011/ 094613PCT/ US2011/ 023023 18. The dental strip of any one of clains
1 - 16, wherein the filmbacking is detachable fromthe adhesive | ayer
during arwonall/ms@at mrent. 19. The dental strip of any @o@/uskowgloadons 1 -

16, wherein the filmbacking is detachable fromthe adhesive |ayer after an
oral treatnment. 20. The dental strip of any one of clainms 1 - 19, wherein
the filmbacking is detachable fromthe adhesive | ayer upon application of
pressure to the filmbacking 21. The dental strip of any one of clains 1 -
20, wherein the film backing has a thickness of about 20 to 1500 lam 22.
The dental strip of any one of clains 1 - 21, wherein upon application of
the dental strip to teeth in an oral cavity, the adhesive layer is
solubilized by saliva present in the oral cavity. 23. The dental strip of
any offe of Tdicadangal1strip X, ampheneiod dpor $ol Gbiwhicren ith vottertsvellabllgepdlymer
Iayercothesgctﬁ%F 19 ent is delivered to the teeth and to spaces between the
t eet h.“°"PAS S ‘Gt a strip of any one of clains 1 - 23, wherein a
substance i s renoved fron1spaces bet ween the teeth upon renoval of the film
fromthe teeth, 25. The dental strip of any one of clains 1 - 24, wherein

t he suBst arlde deaigbpirigenf Grimglievhercig therhsédra&fiitcampélﬁﬁm gocreps-Hpked gy Viayhi ms
1 - Z%DP%QSJf&ﬂﬂ&n9“8gp§@&yﬁsbgﬂﬂ@P#§&§kﬁgcter'a 27. The dental strip of

any one ainms 1 e substance conprises food particles.
WD 2011/ 094613PCT/ US2011/ 023023

11.  The dental strip of any one of claims 1 - 10, wherein the film backing comprises a non-

toxic substrate.

12.  The dental strip of any one of claims 1 - 11, wherein the film backing comprises at least
one member selected from the group consisting of textiles, cloth, wood composite, resin,

clastomer, and paper.

13.  The dental strip of any one of claims 1 - 12, wherein the film backing comprises an

ethylene oxide polymer.

14.  The dental strip of any one of claims 1 - 13, wherein the film backing comprises
homopolymers.
15.  The dental strip of any one of claims 1 - 14, wherein the film backing comprises a

mixture of ethylene oxide polymers of varying molecular weight of about 10,000 Daltons to

about 10,000,000 Daltons.

16.  The dental strip of any one of claims 1 - 15, wherein the film backing comprises a
mixture of ethylene oxide polymers of varying molecular weight of about 100,000 Daltons to

about 1,500,000 Daltons.

17. The dental strip of any one of claims 1 - 16, wherein the film backing is detachable from

the adhesive layer before an oral treatment.
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28. A nethod of delivering an active agent to spaces between teeth in an
oral cavity conprising: applying a dental strip to teeth wherein the dental
strip i ncwodes/@44181 m backi ng, and an adhesi PeTitsg@En/ogsn2dne
surface of the film backing, the adhesive |layer conprising a

wat er - swel | abl e pol yner and at | east one active agent, wherein the film
backi ng is detachable fromthe adhesive | ayer, sol ubilizing the
adhesive | ayer by saliva present in the oral cavity, wherein the adhesive

| ayer expands and infiltrates the spaces between the teeth thereby
delivering the active agent. 29. A nethod of renoving a substance from
spaces between the teeth conprising applying a dental strip to teeth
wherein the dental strip includes a film backing, and an
adhesil¥e | dyperdenial gne ofany aseobélamirel f il 6.nvieaeikitheyfiln hackaeth salcteshitdy énom
conprising a watersswel | abl I r and at | east one active agent, wherein
t he fﬁﬁ%%g§§ﬁgﬁle€%mglEgbrgﬁﬁga?%gﬁ1the adhesi ve | ayer, sol ubi l'i zi ng
t he adhesive | ayer by saliva present in the oral cavity, wherein the
adhesi ve | ayer exgands and infiltrates the spaces between the teeth, and

renovilflg t HAcdlentabstrigtof gpy pRroAd ¢lpienst eed f Wheseiagye file bagiiag wrictachable Sepyed.
30. TQE:QE%EQQkS%r&kﬁ%ﬁbﬁghfwgﬁ%ﬁin the active agent elimnates the

subst ance.

20. The dental strip of any one of claims 1 - 19, wherein the film backing is detachable from

the adhesive layer upon application of pressure to the film backing.

21.  The dental strip of any one of claims 1 - 20, wherein the film backing has a thickness of

about 20 to 1500 pm.

22.  The dental strip of any one of claims 1 - 21, wherein upon application of the dental strip

to teeth in an oral cavity, the adhesive layer is solubilized by saliva present in the oral cavity.

23.  The dental strip of any one of claims 1 - 22, wherein upon solubilization of the adhesive

layer, the active agent is delivered to the teeth and to spaces between the teeth.

24.  The dental strip of any one of claims 1 - 23, wherein a substance is removed from spaces

between the teeth upon removal of the film from the teeth.

25.  The dental strip of any one of claims 1 - 24, wherein the substance comprises plaque.

26.  The dental strip of any one of claims 1 - 24, wherein the substance comprises bacteria.

27.  The dental strip of any one of claims 1 - 24, wherein the substance comprises food
particles.
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31. The nethod of any one of clains 29 - 30, wherein the substance is
renoved by nechani cal abrasion. 32. The nethod of any one of clains 29 -
31, wher ewo 20hi098ambst ance conpri ses plaque. 33. The nerhodsediiamp2dne of
claims 29 - 32, wherein the substance conprises bacteria. 34. The nethod
of any one of clains 29 - 33 wherein the substance conprises food
particles. WD 2011/094613PCT/US2011/023023 35. The nethod of claim28 or
claim 29, wherein the active agent conprises a plaque-reducing agent. 36.
The net hod of claim35, wherein the plaque-reduci ng agent conprises an
enzynme. 37. The nethod of any one of clainms 35 - 36, wherein the enzyne

conprizges & h&RSd o NRINEIRE lan S&HCE LRENT EPRPIRE @R KRS S lah NeraPcaR@pPai N,
krillase, and glucoanylase.” 38. The nethod of claim35, wherein the
pl agueompdeidEng agent conpri ses a non-enzynme protein. 39. The net hod of

i | k protein. 40. The

claim 38, wherein the,non-enzyne,prot comr.i se
PR gt el SR GG Rt P R8T Rib PR R et Peomr [ ses s 11 oa.

met hod of C or erei e dac
41. The method offiled @icking8arr cl ai m 29, wherein the water-swellable polyner
conprises a hydrogel . | ) )
an”adhesive layer on one surface of the film backing, the adhesive layer
comprising a water-swellable polymer and at least one active agent,
wherein the film backing is detachable from the adhesive layer,
solubilizing the adhesive layer by saliva present in the oral cavity, wherein the adhesive

layer expands and infiltrates the spaces between the teeth thereby delivering the active agent.

29. A method of removing a substance from spaces between the teeth comprising
applying a dental strip to tecth wherein the dental strip includes
a film backing, and
an adhesive layer on one surface of the film backing, the adhesive layer
comprising a water-swellable polymer and at least one active agent,
wherein the film backing is detachable from the adhesive layer,
solubilizing the adhesive layer by saliva present in the oral cavity, wherein the adhesive
layer expands and infiltrates the spaces between the teeth, and

removing the dental strip from the teeth whereby the substance is removed.
30.  The method of claim 29, wherein the active agent eliminates the substance.

31.  The method of any one of claims 29 - 30, wherein the substance is removed by

mechanical abrasion.

32.  The method of any one of claims 29 - 31, wherein the substance comprises plaque.
33.  The method of any one of claims 29 - 32, wherein the substance comprises bacteria.
34.  The method of any one of claims 29 - 33 wherein the substance comprises food particles.
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42. The nethod of claim4l, wherein the hydrogel conprises a cross-I|inked
car boxyvi nyl copol ymer and/or a cross-1|inked pol yvinyl pyrrolidone. 43.
The net howloahiialvaéim 28 or clai m 29, wherein the fil m baekirng2ecompnses a
non-toxi c substrate. 44. The nethod of claim43, wherein the film backing
conprises at | east one nmenber selected fromthe group consisting of
textiles, cloth, wood conposite, resin, elastoner, and paper. 45. The

met hod of claim43, wherein the film backing conprises ethyl ene oxide

pol ymer. WD 2011/ 094613PCT/ US2011/ 023023 46. The nethod of clai m 45,
wherein the fil mbacking conprises a honopol yner. 47. The nethod of claim
46, wherein the film backing conprises a m xture of ethylene oxide polyners
of varying nol ecul ar wei ght of about 10,000 Dal tons to about 10, 000, 000

Dal t ods:. A@he mpdodethdeinol8 cira¢lainn 89, wihercan the heliviei #genbaeripriscscomprduses a
m xture og q;hxgene oxi de polyners of varying nol ecul ar wei ght of about
100,068hﬁéﬁt§ﬁs‘to about 1,500,000 Daltons. 49. The nethod of claim 28 or
claim?29, further conprising detaching the fil m backing fromthe adhesive

| ayer before an oral treatnent. 50. The method of claim28 or claim 29,

f urt héf- coneinagthesl efedlaiehi nagrherrdn thiclMayauRAUSH S 3e6H ¢ORPTHENESPRZYMCay er
during an oral treatnent. 51. The nethod of claim28 or claim?29, further
conprising detaching the fil mbacking fromthe adhesive | ayer after an oral
t r eat #gnt . TheZmethbe offehhode of ctdimk P5283 @rwladrainth@ 8nzyink threpricorpisdasi oge

detaching the film backing fromthe adhesive |ayer a ing pressure to
the f inpqﬂgtﬁééf(lpﬁsd ?Qornt e grogup congsstgng of papain, kr(lallase,%nd gpu%oarggllag/e. gp
38.  The method of claim 35, wherein the plaque-reducing agent comprises a non-enzyme
protein.
39.  The method of claim 38, wherein the non-enzyme protein comprises milk protein.
40.  The method of claim 28 or claim 29, wherein the active agent comprises silica.
41. The method of claim 28 or claim 29, wherein the water-swellable polymer comprises a
hydrogel.

42.  The method of claim 41, wherein the hydrogel comprises a cross-linked carboxyvinyl

copolymer and/or a cross-linked polyvinyl pyrrolidone.

43.  The method of claim 28 or claim 29, wherein the film backing comprises a non-toxic
substrate.
44.  The method of claim 43, wherein the film backing comprises at least one member

selected from the group consisting of textiles, cloth, wood composite, resin, elastomer, and

paper.

45.  The method of claim 43, wherein the film backing comprises ethylene oxide polymer.
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53. The method of claim?28 or claim?29, wherein the filmhas a thickness of
about 20 to 1500 pm

WO 2011/094613 PCT/US2011/023023
46.  The method of claim 45, wherein the film backing comprises a homopolymer.
47.  The method of claim 46, wherein the film backing comprises a mixture of ethylene oxide

polymers of varying molecular weight of about 10,000 Daltons to about 10,000,000 Daltons.

48.  The method of claim 46, wherein the film backing comprises a mixture of ethylene oxide

polymers of varying molecular weight of about 100,000 Daltons to about 1,500,000 Daltons.

49.  The method of claim 28 or claim 29, further comprising detaching the film backing from

the adhesive layer before an oral treatment.

50.  The method of claim 28 or claim 29, further comprising detaching the film backing from

the adhesive layer during an oral treatment.

51.  The method of claim 28 or claim 29, further comprising detaching the film backing from

the adhesive layer after an oral treatment.

52.  The method of claim 28 or claim 29, further comprising detaching the film backing from
the adhesive layer by applying pressure to the film backing.

53. The method of claim 28 or claim 29, wherein the film has a thickness of about 20 to 1500

um.
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