TI TLE OF THE | NVENTI ON CONTROLLED SURFACE GELLI NG OF
MUCOADHESI VE POLYMERSON ORAL MJUCOSA BACKGROUND OF THE

wo DERIMOGN [ 0001] Xerostomi a, conmonly known aBCT/tig2008/070121
mouth,”™ is a condition in which the salivary glands do
not produce suffi ciT¢NLE QETHEINSSENTIOA i va Nor rral ly,
mucous forns_a conti nuous (gr otective I

CORROLREI I BRO GHBALING EMHE@%@H VlEgP@Lé/MERS ON ORAL

xerostom a not only has d d fluid in the nouth,
but also an insufficient mﬁﬁ% of nucoproteins and

mucopol ysaCCha@A@ﬁdﬁD@N[ﬂdﬁWﬁlWW‘ﬁ@ﬁ with the

cells and create a barrier to irritation and

[0001] nf Xetdsmia] bBint@ilg &not s a0 digrhouth, € is £ aondifiondievhich the
cases be quite severe. Wthout saliva, the nouth burns
salivayoglends €aneapragiece %ﬁ@%ﬂt@lﬁar&m@é@@ahmu Bgrmefigngusous forms

ot PrerEevelvaRtn S nEPaml T o TRGA, Qnbeyaibosfiering from
xero%%fﬂt?% 93330192 HEs ld%cf@@?@ H&u | gé@ﬁgﬁﬂ% YR iat a1@fnsﬁfﬁc%rﬁ%uant1ty

e consunption o ew ng guns, ora

of meqpapRindad mashebysabdfadideandhek Aot Iﬂ\d‘(ﬁﬁ&ctl Wik igesells and
Artificial saliva and salivary substitutes have al so
creathadrpienoioseihtion grel infeatione Thigeaunsadéscosrfortighich can in some

BB e LT A B RRGESLRTG IFCE e con
undegg? ?ﬁlyﬁlijhaﬁg‘g%&g@etﬁ 2hh ¥Bca W EhPhebhbhib Eéﬁbﬁcome smooth,

ivas inc onpositio contai n®rons
crackedrarel diiasetl©thchfédriomat ural saliva, glycerin, as well
as carboxynet hyl cel | ul ose-based preparations to
[0002)r oSy miptarhe oprglskbxerostpaniaghn\besooyivwhat dteymted byitbesonsumption
onetines included to thﬁse reparations to
of 11 FBRY R RIS 1Al SRIYSH S BaeiFSchairksandics and throat lozenges.

ArtifEMLEREh RS §allég}§ss%b§?f[§§$ éepzﬂg Bﬁé(l? p[](ﬁs %sealé@qm\fﬂaqﬁfe

acceptance as fin

treatﬁfeﬁﬁh&bﬁlh@é}&npf(ﬁn!s of kéI@Etd?ﬂlaPWh@dﬁ}b@@bﬁt%ns&mretﬂlﬁ}lslcal and
their lubricating effect is of relatively short

chendmlaxropertlelﬂnzﬁl%nsummomfm@ﬂmhﬁj\sa[lﬁ@oSﬂxairrtpdes of artificial
i nvention relates to an oh conpgsiti on and
sahvg%{nﬁ efc&m}éq)qlgglp%w contain ions that mimic those found in natural

saliva, glycerin, as well as carboxymethylcellulose-based preparations to provide the
proper level of viscosity. Fluoride ions are sometimes included to these preparations to
prevent demineralization of tooth enamel. Nevertheless, these compositions have not
found wide acceptance as many patients find that such preparations are irritating or
distasteful and that their lubricating effect is of relatively short duration.

BRIEF SUMMARY OF THE INVENTION
[0003] The present invention relates to an oral composition and method for alleviating
the symptoms associated with xerostomia using encapsulated cation-releasing
compounds formulated either intimately together or in separate compartments in a
composition containing cation-sensitive mucoadhesive polymers.
[0004] In one embodiment, the oral composition includes a cation-sensitive
mucoadhesive polymer and a cation-releasing compound, wherein the cation-releasing

compound is encapsulated in a water-insoluble, rupturable capsule.
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the synptons associated with xerostom a using
encapsul ated cati on-rel easi ng conpounds fornul at ed
we@piobes24nt i mat el y together or in separate conper/USm®N$/670121
in a conposition containing cation-sensitive
[0005}udoadieesilvel ipang nibe oral @90Edsi tion amduéedo frsteompdrieat having a
oral conposition includes a cation-sensitive

catlomﬁewwweaw%%polé{mer@r@a% ﬁ%ﬁnﬁlaoewfr?@lté‘éﬁﬁtﬁmﬁ

at i Lon- rel easi u nca
encaptfiF &) ol SEMiSR R TR RRD PP AR Sed S BEBER R Bfine
mamﬁﬁ@ﬁéeﬁ%te ftde e@El@'otl%}rIHﬂﬁ 'dtié}f?s'ihsédl‘ ﬁhé@%ﬁnbﬁnéd FSt application to
conmponent having a cation-sensitive nucoadhesive

the opdkyvier. and a second conponent having an encapsul ated
cati on- reIeaS|ng compound, the first and second
[0006l:or¥ﬁmrﬂr% qefbmﬁgw n%rrﬁaffla%&r reeealmt@ﬂ%%ﬁn@abwaé%‘ety includes

the st pf AR RER B o D & seiecRERt Rl A pachesive
polvrﬁ&dé&ﬁi %t&rﬁ/@&%%lé Ehp%ﬂlé%rc%htzﬁﬁﬂigi ¥ ca{tﬁﬁ{—HQé‘&suﬁg BormibBARAd,
of delivering into the oral cavity a conpositfon

releagsingtia ¢utivg-releasoondirapound Py e cathlemihehe ionsladattitly ereleasing
capsul es contai ning a cation- reIeaS|ng npound,
catiopsdiremstha gatipe-releasiag-commpaica gxeeﬁmem @nmfemihﬁ%ve polymer to the
rel easin tions

catiof v afetine a8l g ERb bRl Rerpourha s 1 1 8 cavity.
mucoadhes pemolITP DESERIPE ORI GPNHE B Eadhesing the

nmucoadhesi ve polyner to oral surfaces in the ora

[0007¢ aviThiess S¥hbAlvidel3 pEitieR] KT peiettagbblaniNMydIhONxpE3Ed herein and
Unl ess ot herw se specified, all percentages and
elsewheneiint thesppeifisataen Reewidrbet esswogerneferfo precentages by weight.

Also 387 Bur Sty B phed TN SEEnERE t svfee SoGUbcs s be
uncetS88 L EHTGIRE L i ARGRR0 rAbYER) v U RErange

under elt ue I n the range, or

[0008pOt As usddiggolphbhie rédn@ere [u@&ﬂ)aé slﬂSrth@Gthdr’fdewﬂh@igteach and
ranges are used as shorthand for describing each and

everyevalng thegliswithiath¢ sanget Mimy valaervaitigie. thangngeararebakelpgted as the
t he rgnge can be selected as the term nus of the
terminy3 oL the'i5688] 1 n addition, all references cited herein

0008 D IERERSSELE B T LSRR PO e b e
their efititdties plregRdvetit 8€ h@sHflRt and definition in the present disclosure and
that of a cited reference, the present disclosure controls.

[0010] Monovalent cations, such as Na+, and K+ and divalent cations, such as Ca2+
and Mg2+ trigger the gelation process and/or enhance the structure of certain
mucoadhesive polymer gels. Furthermore, the cations can act as ionic bridges between
these cation-sensitive mucoadhesive polymers and the oral mucosa, providing stronger
adhesion of the mucoadhesive polymer to the oral surfaces. By exposing these cation-
sensitive mucoadhesive polymers to the cations in the oral cavity, the gelling of the
mucoadhesive polymers is facilitated and their adhesion to the oral surfaces is
enhanced.

[0011] Examples of compositions and methods that have been used to alleviate the

symptoms associated with dry mouth are described in U.S. Patent Nos. 5,658,554,
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that of a cited reference, the present disclosure
controls. [0010] Monoval ent cations, such as Na+, and
waKz200am08R404 val ent cations, such as Ca2+ and MZ2RCT/USZPg€070121
the gelation process and/ or enhance the structure of
6 1o9éé9xaaidw7 il&ﬁ;?%ﬁ vekich erpeagmineorpeiratedrhareindrntaferencain their
" cations can act as ionic bridges between these
entiIreties; on- sensi ti ve mucoadhesi ve pol ymers and the oral
\V; f. . th ,
002 e oS b R8s DRG0 arkisgvaniages associated
with EleeR: eadthRMSehisiXNekyRoMic bRUBES sterigalyemtsppe (tnh@hcapsulated
cations in the oral cavit the gelling of the
catlomdeaﬁjhgsowqwkiy fersulased eitheri inatedelardgether pr in a separate

con B 0 B A B SRS O e
mucoléaﬁg.ﬂ(/ Pgl)lagéllsaﬁﬁae 3«/"1’?(3113 egg& {1%?1’? 8&%1 Q/teﬁgclé@ gLHZhCQ’SX‘nOchWE{ShES

CfI

spray®.ab@&obfithabiel pthekbRar AAPosedlBBridd Sse M‘lb@fﬂe@ﬂﬁé @REPsulation and
i ncor porated herein bE reference in their entireties.
e

releas[eeoll@}solmh@ qutiose fitorh hhe ptiamrdeaitg nem pohadpralsivemg the cations

and d| antag aSSOC|ated with curre treatments
to mtfz@ct W b 1e§1§fer{:§) ¥ISFS ’@alpps;saé%w ﬁ‘fife%‘f ion. As mentioned

abov€ qﬁﬁ Qgt%rﬁs: fggnlllil?ﬁfe tﬁ? g([—:l?]tn%acﬁltﬂg czf‘t?gfp géjrps(flﬁvé %M&agﬁgs%e polymers

and theflafktdredh Wwith Qhé BWter Ok eGs BF frﬁ.ﬁ&'ﬁ rpr@@ﬂfﬁﬁg latdthg viscoelastic
cont ai ni ng cation-sensitive mucoadhesi ve pol ymers,

layertvhlaith whts s ddLibviea téwg fricoshuoe bhrriezindl iegusu phoxasles a long-lived
nout hwashes, spray s and t oot hpastes, the shear i nposed

Iubn‘éﬂﬁﬁ&ﬂj‘o@%er%’flé’i aad pratehiraprating theh mavdhelpladgate thee

S m§$Iubf ﬁlons fromthe cation-rel easi ng conpounds,

YMPAPT3 W Xﬁrots Cations to interact with the nucoadhesive

[0013polmm%h%u{ SmbBalRase, 5% @u@@hhﬁ%ce&daﬁée m%m ﬂ@}ﬁfésem
above, the cations facil te the gelling of

invertatn ionhuslen aich tive-seusiciad Imemoaelhpsllvy rpeipmanand laejatlon-releasmg
interaction wwth the outer |ayers of nucin prow di ng
Comp&us\dr wihgreindhe 6rteRTelepsins coRmpOER ddg eBcapsujated in a rupturable
ubricating noisture barrier and in turn provides a
Caps‘fl Bng-1ived lubricating noisture barrier and protective

[0014;2?%%&9%%9 at nﬂﬁ%aﬁﬁ&ﬁvé‘? it %@ﬁ%éggﬁlieﬁ{ﬁt@tsai’@geﬁﬁhve to cation
expoauopoditie gallam gaﬁcmaﬂ ameegownah. CGetlaprgaaand a hydrocolloid produced
via the fermentation process of carbohydrate by microorganisms. The molecular
structure of gellan gum is a straight chain based on repeating glucose, rhamnose and
glucuronic acid units. Carrageenan is a cell wall hydrocolloid found in certain species
of seaweeds belonging to red algae and is composed of repeating units of galactose and
3,6-anhydrogalactose with sulfate esters in varying amount and location depending on
the type of carrageenan. Any form of carrageenan may be use, including K-, L-, and/ or
A-. Both gellan gum and carrageenan exhibit enhanced gel structure with increased
cation concentrations (0.01-1%). Other examples of cation-sensitive mucoadhesive
polymers include alginates and pectin.

[0015] In one embodiment, a cation-sensitive mucoadhesive polymer for use in the

present invention includes a low acyl gellan gum that is marketed by CP Kelco as
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i nvention includes a cation-sensitive nucoadhesive
pol ynmer and a cation-rel easi ng conpound, wherein the
W@ 200008240£1 easi ng conpound i s encapsul ated i n BCT/US2008/070121

rupt ur abl e capsule. [0014 gxanples OQ nucoadhesj ve
Kelcogel® &er atrpmt ampantof ahaut 5 setpsiauid. 2% byaveight. In another

N N T T -
carra%??ﬁﬁ% aQhi G AFRRY Ak §n R R R ALBEND I PBto It 1%2}7 r\;veight.

ecul ar structure of gellan gumis a straight c
[0016Ppadeshaid bepeatd AgatGnyqas gmetkicanmesialsanzdablelawrandage
acid units. Carrageenan is a cell wall hydrocoll oid .
prepafrafigns whicherdhibih gshieg kehagiorge she prseped ohetingsicen bedised in the
al %ae gnd is conposed of repeating units of gal actose
presegi,yveNEOlnhy dr ogal act ose with sulfate esters in
arying. . eadiag; .
om17f 405, R S 052} BP0 8 LA prons
inventioaliteludg s#ts, sich agaoglcionh shits, sBatum gelts, amdometA84lts. In certain
carrageenan exhi bit enhanced gel structure with )
embodiroeriasthe cetiphorlcasmgetormpeunshinclgleysoivple divalent salts. A cation-
releasinig FoIABOUNY RATIHE TANGF BECENTIVFODES]S 191 GAgehibnde (CaCla), which
relea%m%iailgﬁ!Eﬁa%acaci%tris%héﬁaﬁ%liv\é& Mﬁﬁﬂgﬁéa\fﬁ) B SR, compounds
or use in the present Invention Includes a1 ow acﬁ

that Iﬁcgr bensglin thegiresentiykei@dinkluddbikel sonaskelsehgsé Cdl}ium salts
at an anount of about 0.025%to about 2.5% by
such aefajtium acetatnotadiennehbbdateesrdcium eitraba dhlssimdagtetey apd calcium
. faor use in the present inventign is.,iota or kappa
salicylaler AELRARHOBF SRS RBEBCTIHEY SF. Sctui, MARNRILEh Suliafy and
ma %ﬁﬂlﬁé\ LRoARRUOHL metmaﬂgtrﬁl%y[ 9o gl?l% dit, SRAWsFiP&1#0466 salts,
EYRA any polymeric materia Useabl e /in oral care
copp & R3S @10 QR Silvi Slitsexhd port tigatdrhrRgitbehavi or in the
presence of cations can be used in the present
[0018] nVE3nencapsulaing 7 cabiani-mheaselgashpgurd ipe wapsule watshetbythe cation-
bhe used in _accordance with the Er?sent i nvention
releasipg corieoyafican be pppintaingd supeanyally seragif (6i8- ssfestered) from

the of P b Rer 8Ny IR SRR Mol AL  TEBh S Being lgescd when
e SR S LR AD B s Loy e
delivereddasasandirabtantvebale; soah iae nsnomhtdnwabhs spitayert. toothpaste, the
mechﬁ‘gi%glt zilr?c{] clr s ggui‘ Por;;:(gseilrr?;?gsieglgonct?‘g%ggﬂgoiition, for example, during the
spraying onto the oral surfaces or during the course of brushing, ruptures the capsules
and releases the soluble cations, allowing the released cations to interact with the cation-
sensitive mucoadhesive polymers to facilitate gelation and adhesion of the
mucoadhesive polymers to the oral surfaces. Encapsulation of the cation-releasing
compounds prevents exposure of the mucoadhesive polymers to the cations prior to use
by the consumer, such as during manufacture and storage of the oral composition,
which would otherwise result in premature gelation and decreased adhesion of the
mucoadhesive polymer to the oral surfaces.

[0019] Encapsulation materials may be water soluble or insoluble. Materials that may

be used for encapsulating the cation-releasing compounds in accordance with the

4



that may be used in the present invention include
ot her non-toxic soluble calciumsalts such as cal ci um
wa@ewbasmp4 cal ci um butylate, calciumcitrate, cRCTUS2008/070121
| actate, and cal cium salicylate, and non-toxic soluble
preseﬁagmatmmmdhﬂe silgooh, @ahwwgnp}slphmgdmbt@qkecomﬂwners,

nesi um chl ori de. er Its y b abl e
phos i as TR RIAcK ComebmEs PelTeDBR: ROy U I Boly lactic-

si lver. a I
o Bpt3Ki G AU A PEPET SR T Doyt e
cellul%glc I inerst MOteakhespeilfas ﬂﬂteﬁmﬂuﬂfﬂnﬁ)abe beeful in the present
tal ned substantially separate (e.g. sequestered)

mverftrcmntllmetecstyhdtetlcrtggedlcqr]aslcuhateinmlsomh asgphpowil foronaldehydes,
until subsequently eased when the su

viny LR A G, R o OB P HE NG e hayo AES resins, and
consumer. Wen delivered froman oral care vehicle,

WaXc&uch as a nout hwash, spray or toothpaste, the

[0020TECHRA SR wRRH/MBY behRad f60ékapsiIARAEHe @ﬁ‘tléﬂi\-@eleasm% compounds
conposition, for exanple, during the spraying onto tThe

of thopeadsestiintaxtsn are describgdtindJ. 8diﬂtelet Nbs By B HEnd 6,258,343, which
ruptures the capsul es and rel eases the sol ubl e

are eqqlt insAporaleddiraty heefpranea getnedentggties oUinfefag No. 5,976,507

descrﬁ 0CS Ihc} ! h 1gea(t:o|1f1§{33§1't1% }éﬁa”?ﬁ%%g p ergtlf E)ﬁpl% YHEL %ﬁ% Q/vherem at least

on an esron Ricoa

one RBYY RSB ALt ISHRh Ak Al caldihi iPR@S is &RapPTIHIRL irPJ‘prsnElEé‘d alkyl
cati on- reIeaS|ng compounds prevents exposure of the

cellulnse patiivesi shellpbl.§: RatanttMo t hEEEH3 dassripes am impraorsel ngthod for
the consuner, such as_during_ nmanufacture and stoQrage .

encapiulating agthie %%t?ﬁb%tgtt@ﬁntw%%‘iﬂlﬁu& rt N Se %%hﬂetlulosw

mature gel ati on and decreased adhesi on of the

esive polyner to the oral surfaces. [0019]

[0021FN C@rasétl rAhlePR1S B ERefhSdIRY eh@apwe&r ogsﬁtg‘x'@dii%n%rm oral
insoluble. Materials that nmay be use

commctap&stkrﬂiwmgt tlhzeam: atta)omism bk @asfuhgn tim‘lpm@eemﬂnwentlon For
accordance w t resent invention include si

exammyie, df- SnPatﬁWleOﬁ’rﬁ ?E} 0964 @}988428%@,7{1),% 4,220,552, 4, 348 378 and
4 376%98&%)% r'g?%tlit rfr?cl'cl)tr{) qte(!l ﬁgretm gg 6e%g$1{/c%apqg % g}{etles describe

oxite po ene,

oral &d:) ﬁﬁ%ttoﬁsl J@Htai‘f'\%li%m 81@?@51 s et MS 83d %13@! khat are encapsulated

| ose, and er- cel l ul osi ¢ pol yners.
1nrupnuabbuha&nanmdnbhrwqmskﬁhat may be useful in the

i%aesent invention include synthetic organic plastic
[00224at Eh¢ arad C@Gmﬁ)sagnbhfetmprﬁw‘cpéﬁw@smww endqipsuiaged cation-

relea% ycrcg?nr %#cg%qr%logaﬁeae X%%’g%lrgg}g be ggnt/tm ereg gﬂy inan

acceptable Vehlcle in liquid or paste form. The oral composition of the present

§
poy

invention may be delivered, for example, as a mouthwash, spray, or toothpaste.

[0023] A composition in accordance with the present invention may be prepared by
adding the encapsulated cation-releasing compounds and cation-sensitive
mucoadhesive polymers to an aqueous vehicle (e.g., for a mouthwash or spray) or
dentifrice (e.g., a toothpaste) containing one or more of the following: flavoring agents,
surfactants, humectants, sweeteners, preservatives, thickeners, and polishing agents.

Other ingredients such as salivary stimulants may also be included to assist in



waxes. [0020] Met hods which nmay be used for
encapsul ati ng the cation-rel easi ng conpounds of the
wWEe@9mesa404 nventi on are described in U S. Pat enpC™MUS2008/070121

5,976,507 and 6, 258, 343, which are each incorporated
allevidtimgeiha spyptefrsrad erostomidhsuch asntoreanygde, wethyl Pansiltyl

No.. .5, 976, 507 .descr.i bes ghenti ri ce conpositions and
nonengyidle, FengBrol#Bgag it ‘wherein at |east one

ac ] - . .
[0024]PHN Bl S SN EPe AR, AR (RTWE PRI k3 mopthuash or

spray 8&dorddhce withtea pbrdient fiwebBosAFhitdsenl beindiadedph @neghount of
met hod for encapsul ating active dental | n?redi ents, _
about §ipdhtasbaut@sh by weight, inclirde asseatirldilead wellasivaripos flappring

trix. 021], O her, terials, and net hod or . .
aldeh%a%fg%nsg%ﬁﬁ'@ilﬁ«@}cgﬂpgﬁ%rgnﬁ%ﬂa}sa| gﬁ%ﬁﬁl}ﬁ@ if{)% gsseRfgieils include

. . ar . ul., t .
it of e B s B TR DO RE SR ey maoran,
cinnardoR A8 1intk, @fdpGidit, hP@npe2, 4, 348,378, and
4,376, 762, which are each incorporated herein by
[0025]r eEsampiss dfsurfactantensdfnbin the prdpamtiopefermbuthwash or spray in
accordiHE 9L TS ERRATR I GHGan P i CEVADE auriace active
[ I J L]
potynlf S5 ASRUUELS RORRE Sl AREPLIRIe el URE 1o

Pluro®iatiD® Bhe& Pea@sn@F aQTpRMkdtaisy BUSPadiesinie 100hyR hols@dar
be adm ni stered oral Ify hi an acceptable vehicle in
weightt o324 rd pasaiesBOlat thedrysiraphidiompdgdxyathylehe nngety and

P s S0 P AL 185 Sutt R SORL SR, e
i SRR RS B GR PLELO crs

throu%IM[HQH@ @8al 2B 4¢it¢ AhiaRn8eNtHetdoWep SEREARANSFE ¥E RGP I8 ceptable.
0 an aqueous vehicle (e.g., for a nouthwash or spray)

Non-ionicdenfarfantcals¢ belp mamtapothegstoeingoagengs m segubore bysolubilizing
nmore _of the follow ng: flavoring agents, surfa ts, o
the layg B o ST SRS CBRE PS INGF AL I3 ,ntpﬁfigwéh@f!@/g tgrRout 3%
i shing agents. Other ingredients such as salivary
bywegéﬂlt'rml ants may al so be included to assi st

a2 R o prhon sl cncoes
with the pgesgol &veatidnghdagelveater-soluble salts of higher fatty acid
monoglyceride monosulfates, such as the sodium salt of the monosulfated
monoglyceride of hydrogenated coconut oil fatty acids, cocamidopropyl betaine, higher
alkyl sulfates such as sodium lauryl sulfate, alkyl aryl sulfonates such as sodium
dodecyl benzene sulfonate, higher alkyl sulfoacetates, sodium lauryl sulfoacetate,
higher fatty acid esters of 1,2-dihydroxy propane sulfonate, and the substantially
saturated higher aliphatic acyl amides of lower aliphatic amino carboxylic acid
compounds, such as those having 12 to 16 carbons in the fatty acid, alkyl or acyl
radicals, and the like. Examples of the last mentioned amides are N-lauroyl sarcosine,
and the sodium, potassium, and ethanolamine salts of N-lauroyl, N-myristoyl, or N-

palmitoyl sarcosine. The surfactants may be used in accordance with the present

invention to achieve increased prophylactic action and render the instant compositions
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[ 0024] Exanples of flavoring agents useful in the
preparation of a nouthwash or spray in accordance with
wao b@9psrsent i nvention, which may be incl uded PEI/E82008/070121
amount of about 0.5%to about 2% by wei ght, include
more @sgwiicaBy aoidpdalals, avel hredy picatly quesdritan thé dentafrite lrpdgmsition in

esters, alcohols, a imlar materials, Exapples of_ .
an amp et eSist Dl @tios B Phee gy Brefpraie PR o to about 2% by
wpeppernint, wntergreen, sassafras clove, sage,
eucal yptus, marjoram cinnanon, |enon, |ine,
[0027]97 BR&hblstof haitte@iRRARefUl 0R A% prRRpANRi 618 0PA nEdith’GkRE Spray in
useful in the preparation of a nouthwash or spray in
accorceecemdtnte piesénttihwepiies wludatraneihyglyaice, @hecerin, sorbitol,

o L S S PULLES S BRLITRES Vol Bl i
carcyFLATER, s 190,008 LR T S SH a5 oo

up to gmﬁta?io%sbﬁQ?@ t.t he hydrophilic pol yoxyethyl ene noi ety
and Pluronic F127 has a nol ecul ar wei ght of 4000 and
[0028]c o Kxanpées tdepotrants st lie bke piiparationd ata densfricesnsiccordance
on

. i n achi evi ng .t horqugh and conpl ete di spersi on of
with tFﬁ QF%SﬁPEWt@%PHPéHQHgﬁtmm?éhX%ngmEa%liYF‘i}%é(nsﬂ’r?‘éﬂd gPlyeHyylene

glyeolg BORERANIERE gIRER AR Sl ko PR BAR Y sFerciP AR sy be
includ®dliHtahQin SynisEle - Ithah ABolIT® % bavasight A1sd Efeféwﬁl ab&ii3% to

may be included in an anmount of about 0.25%to about
about39gelyy weigittt . [ 0026] Exanpl es of surfactants useful in

th reparation of a dentjfrice in accordance with the .
(00291, EsBmples R sieetmer nupelt e g e BRI SaOS frash Of Spray in

. _ h . . .
cccor 08Tt BBl Iy TR KESIA SR PRSI BIES:, 545 re thereo
whichhmgly beenataed eosRRowitlof GBblY0.6THd6.aboRE AN O Rleaihit!

betai ne, higher al kyl sulfates such as sodi um | auryl

[0030]s uEkatng]esatflspteetandrs seftibivathegprepatatinn cfeddentifdiod étydcordance
enzene sul f onate Hie%her al kyl sul f oacet a}t es, sodjum

with tFa Brspens BvepHeBB¢lgde R pHdAME afACGharn pusEtlgses 0pp mixture thereof,
. - dik . , tiall
whlch;rgfg%%lemécg{lﬁ%% g@%ﬂﬁ%‘?ﬁg#%&fﬁf 2 o dindut B8, @f@%ﬁgﬂ rally

_ ratl_ ( alirp rc acy am des 6t

[0031]2l ERARpI GHPrager¢al Pexdd 6l iathe pp@PaUBH Bf aSHEBtASash or spray
those having 12 to 16 carbons in the fatty acid, alKkyl

in accordaacy vith the present invention include benzoic acid, sodium benzoate,

weig

cetylpyridinium chloride, parabens or a mixture thereof, which may be included in an
amount of about 0.1% to about 2% weight.

[0032] Additional ingredients useful in the preparation of a composition in
accordance with the present invention include salivary stimulant compounds such as
citric acid, ascorbic acid or xylitol, which may be included in an amount of about 0.25 to
about 10% by weight. Other ingredients known in the art such as whitening agents,
botanical compounds, antibacterial agents, and colorants may also be included.

[0033] Examples of thickening agents useful in the preparation of a dentifrice in
accordance with the present invention include guar gum, carboxymethyl cellulose and
polyoxyethylene polyoxypropylene glycol block copolymers and xanthan gum. Other

thickening agents that may be useful in accordance with the present invention include
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radicals, and the |ike. Exanples of the |ast nentioned
am des are N-|auroyl sarcosine, and the sodi um
w@oaszi4mn and et hanol am ne salts of N-| aur oyPCT/US2008/070121
N-nyristoyl, or Npal mtoyl sarcosine. The surfactants
carob iregn lgeny $wdroxyae ol delticloseviank hishbopy psantl celiwlest.i Bhe

thicket s AERTB A O SB L0 DIRNB 0RO LAY g5 de SR HEI % DY weigh
. . tvpi | i N ifrj ..
whic R AR BhBE Rt B AG Ol Wi peralging product

0034Meilhpl&y &f sslablig apamt ulefal rOtRDMEb a2 o8kt frice in
[ ]\[N(ESOZ?] pExarrp}lgcfes ofg h%ér)r(gct ants useful 'Pi n the

accorqareparish tlonpafseat imyehtivadihclode sipicaycallvidal sdicdardeineiltahumina,
. the present invention jnclude trinethyglycing, .
sodiug) GisarioRatcs SRR METRPRoIRALe, SBicyTIgl Ghia g itieh Phosphate,

: f ; 4
ica R SR EL AP OB BORA, O KA el ey by
includdPistanlHotift PBELtI0Y4DNLIRITN bPivdipght 0 about 70% by
wei ght. [0028] Exanples of hunectants useful in the

[0035]pr éparningrediehtsaknfemn iif theart inmayabe brchadekinm tomipheition of the
present. i nvention include trinethyglycine, glycerin,._.
preseBoi PTG, PERFEhIN BRREtET YRR B P IR grsRidine

A1 A R T -
hydrc%;éﬂ i &tide Akl stuabpétloxRie 49 aRUber 6Qf@e ¥nWRir et tagehB029]
a

npl es of sweeteners useful in the preparation of a
presermoivienasiicomes, shyeaycdlnriag egentnard Wotanitdh eoprpesiedts.
invention include saccharin, sucralose, or a m xtur )
[00361 het EQTPORRCEHNFRGOIE I R Wlﬁ’d@& RIRSEAH AR mayaséuﬁe a first
9 . 1% Wei _
comp N £ SWo e ¥ O000L AP SR Bhccnd component

havingh @EeRLRRASRMIRpSTRd PARSIR fayl s8R indR bk RELMSiRIlated, the first
aspartanme, saccharin, sucral osé, or a m xture thereof,

and sedunchcompyoriznts heingdedintaminadoeparatsf fraboeschlothes totibdispensed and
2% by wei ght, [ 0031] anpl es of preservatives useful
combined; fee appRestton fodhe sralLawiyit hwash or spray in

o535 0L A AN L B
mucoR8h&ReNBolind (dlandWrRabfah e cativhil@leadBip &ﬁn%)ﬁﬁﬂl@z@?ﬁh

in an anount of about 0.1%to about 2% wei gh
accordance with the present invention may be formulated as a multi-component
toothpaste in separate compartments in order to further prevent premature exposure of
the mucoadhesive polymer to the cations during storage. In this embodiment, the oral
composition may be packaged in a suitable dispensing container in which the
mucoadhesive polymer and the encapsulated cation-releasing compounds are
maintained physically separated, but from which the separated components may be
dispensed synchronously by the consumer to combine the components at the time of
use. An example of such a container is a two compartment dispensing container, such
as a pump or tube, having collapsible sidewalls, as disclosed in U.S. Pat. Nos. 4,487,757
and 4,687,663, which are each incorporated herein by reference in their entireties. The

container body is formed from a collapsible plastic web and is provided with a partition

within the container body defining separate compartments in which the physically

8



[0032] Additional ingredients useful in the
preparation of a conposition in accordance with the
W@e@9es404 nventi on i nclude salivary stimul ant PCHpS29081670121
such as citric acid, ascorbic acid or xylitol, which
separayd bemponéntd ede stored andibrom wdficka boayt a1e. dSpersedibriugh a suitable
. 10% by weight. OQther ingredients known in the art such
dispeysingutdati ng agents, botanical conpounds,
nt iyhact er.ial n n | or ant . s
roossft 1 JREHSE BN e PR R BB TR BByl Sy p accordance
with tRe pR8e R iBREABEA ik OInch dieihkistddst delivagagifaee othl davity a
the present invention include guar gum carboxynet hyl
comjueition oseaianm pohymeayidebiye godypet yox yortepirdsehelgkyplles
bl ock copol yners and xant han gun1<é%hen t hi ckeni ng
contaigiagasCatioRr oA IRCraRPUNd; fsleasing: hareHonelpapipg compound from

v e . _ et h

the cBRRREN HOVEN Rl REAHRE BRI HFAN B Dy N SbRENTE K ipound,

expodig@nhs n{mﬁbaaﬁeéiﬂm@?@ﬁﬁ'ﬂd 1o 8 canBHY) andfa BROIHg he@RYeda@hesive
about 5% by wei ght, "which amount is sufficient to form

polymes énbrad eliifacesertthedadliceyitghape ret ai ni ng product .
[ 0034] Exanpl es of polishing agents useful in the
preparation of a dentifrice in accordance with the
present invention include silica, colloidal silica,
cal ci ned al um na, sodi um bi carbonate, sodi um
nmet aphosphat e, cal ci um carbonate, dical ci um phosphate,
trical ci um phosphate and cal ci um pyrophosphate. The
pol i shing agent may be included in an anount of about
1% to about 50% by weight. [0035] O her ingredients
known in the art may be included in a conposition of
the present invention, including antibacterial agents
such as triclosan, chlorhexidine, desensitizers such
as potassiumnitrate, and potassiumcitrate, whitening
agents such as hydrogen peroxide, cal ci um peroxi de and
urea peroxide, antitartar agents, preservatives,
silicones, dyes, coloring agents, and botanica
conmpounds. [0036] A conposition in accordance with the
present invention may include a first conponent having
a cation-sensitive nucoadhesi ve pol yner and a second
conponent having a cation-rel easi ng conpound whi ch may
or may not be encapsul ated, the first and second
conmponent s bei ng mai ntai ned separate from each ot her
until di spensed and conbined for application to the
oral cavity.



[0037] For exanple, a toothpaste conposition
containing a cation-sensitive nucoadhesi ve pol yner(s)

W aWe3psul at ed cation-rel easi ng conmpound( s) PEFHUS2008/070121
accordance with the present invention nmay be
formul ated as a nul ti-congdb&hYISt oot hpaste i n separate
conpartnents in order to further prevent premature
exposure of the nucoadhesive polynmer to the cations

L qdi? A SPBIPRGEION (PRRIE N8 odi ment, the or al
¢ | td - ' i t abl e di spensi ng
c%ﬁ%§§h§%ggHQgﬁpgﬁx?ﬁggﬁﬁgg%%ﬁggf%%lpolyner and the
encapstirelcadingaion@poligd;easi ng conpounds are nai ntai ned
physi cal |y separated, but from which the separated
c orfporianthe catipnirelcabingaeserPwycthistineapsidhiedoy a hipturable capsule.
consuner to conbine the conponents at the tine of use.
An exanpl e of such a container is a two conpart nment

di ' 8] LSUC ' :
2 o RER] AFaPENB IR AL TR s Y B comprise
gellad, 087, 757 and 4, 687,663, which are each incorporated

herein by reference in their entireties. The contai ner
body is fornmed froma coll apsible plastic web and is

pr.ovided with, artjtion within,.the container hody .
3. defiefra COSTBB%&IEP oé Slﬁ],!lgr]t’ Ppg}ﬁrgmi tllile\mp%q? hesive pokfymer comprises
hysical | yseparated conponents are stored and from
Cana%h%%# they are dispensed through a suitabl e dispensing
outlet. [0038] A nethod for reducing or preventing dry
mouth in an oral cavity in accordance with the present

4. i rhremrabeommpgsitins jof dkimble veheaspia the cdtipivreleasiggicentpaurel
oral cayi a conposition containing a nucoadhesive

ConqﬁgfﬁﬁéPﬁﬁa%dﬁﬁﬁgggﬁ§Soluble capsul es containing a
cation-rel easi ng conpound, releasing the

cation-rel easi ng conmpound fromthe capsules in the
5. orldle araVidriipoditiba@s ch@gmCitwiwein theratibA-releasing compound
cati on-rel easi ng conpound, exposing the nmucoadhesive
compyidey gealawntsalt- cat i ons, and adhering the nucoadhesive
polymer to oral surfaces in the oral cavity. CLAIMS 1.
An oral conposition conprising: a cation-sensitive

6. nuﬁf&&&ﬁp@dlﬁﬁombwmﬁa]ﬁng Vel ﬁ@-&@bﬁ@ékﬁ%&%a

wherein the cation-releasing conpound I's enca
compised Jadii. ur abl e capsul e.

7. The oral composition of claim 1, wherein the rupturable capsule comprises

silicone.

8. The oral composition of claim 1, wherein the rupturable capsule comprises

PLGA.

9. The oral composition of claim 1, wherein the rupturable capsule comprises

gelatin.

10.  The oral composition of claim 1, wherein the rupturable capsule comprises an

alkyl cellulosic polymer.
10



2. The oral conposition of claim1, wherein the
mucoadhesi ve pol ynmer conprises gellan gum 3. The oral
w@opo3d4v4 on of claim 1l, wherein the nmucoadhesP@BUS2008/070121

pol ynmer conprises carrageenan. 4. The oral conposition
of claim1l, wherein the cation-rel easi ng conpound
conprises a soluble divalent salt. 5. The oral

11.  conpesithvash egmpriging the arpbswenpogifien eaciagm-I-el easi ng
conmpound conprises a calciumsalt. 6. The ora
conposition of claiml wherein the cation-rel easing
c 3,% i a8iRasi tion of

12. c%{ggnﬂé?gg\% rei nﬁxﬁsﬁg&?ﬁ%ﬂ%a&}lggp catgfs]ﬁll)fe conpri ses
silicone. 8. The oral conposition of claim1l, wherein
the rupturabl e capsule conprises PLGA. 9. The ora

13, conineshpassacempeisgignihe orghegrapesitipe of glaimylabl e capsul e
conprises gelatin. 10. The oral conposition of claim
1, wherein the rupturable capsul e conprises an al kyl

14. cd Hl@sbmpReioionprisifighout hwash conpri sing the oral
conposition of claiml. %2. An oral spray conprising
t hdiet @mpongasiothmrisiof achadbmstnsitie mudaethepastpelymer; and
conprising the oral caonmposition of claiml1l. 14. An
oRFeCOhFIRPPNOM CBRPHFIEEAFatigntieleasingfasBRewRd

c 1sing a cation-sensitive nmucoadhesive | yner;

e S Bk e SR s PG B R Re i sgerate from
each SRR AMRE diddaBiséd ARl GRIRAAS M ichfi6n 36 BaNGra¢ AR ENt

bei ng nmai ntai ned separate fromeach other until

di spensed and conbi ned for application to the oral

cavity. 15. The oral_ conposition of claim14 wherein )
15. t Hdepl egpnpesitgn i%@l%@rﬁﬂomm@ the cation-releasing compound is

encapsulated.

16. A method of reducing and/or preventing dry mouth comprising:
delivering into the oral cavity a composition comprising a mucoadhesive
polymer and capsules containing a cation-releasing compound;
releasing the cation-releasing compound from the capsules in the oral cavity;
releasing cations from the cation-releasing compound;
exposing the mucoadhesive polymer to the cations; and

adhering the mucoadhesive polymer to oral surfaces in the oral cavity.

17.  The method of claim 16, wherein exposing the mucoadhesive polymer to the

cations facilitates gelation of the mucoadhesive polymer.

18.  The method of claim 16, wherein exposing the mucoadhesive polymer to the

cations enhances surface adhesion properties of the mucoadhesive polymer.
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encapsul ated. 16. A nethod of reducing and/ or
preventing dry nouth conprising: delivering into the
W@e@b/08a0i ty a conmposition conprising a nucoadPEBUSm®08/070121
pol ymer and capsul es contai ning a cation-rel easing
19. cohipomreiod ef @ash ng, Whercgahibering tieasivtgagheged pdlyini&@ o the oral
the capsules in the oral cavity; releasing cations
surfeced pempeiseaiorenng édria Srisiges daprerardtheenpordigsiviegpolymer and the
(Halwugoadhesive polymer to the cations; and adhering the
Ni'¢@ddhesi ve pol ymer to oral surfaces in the ora
cavity. 17. The nethod of claim 16, wherein exposing
t he nucoadhesi ve polyner to the cations facilitates
20. geTla inethaaf oft diginil 6 oaiibesh wdh@ohy fes muk8adAdkveapbReter to the oral
of claim 16, wherein exposing the nucoadhesive polymner
SUfﬁKSSPH§h5€§?éﬁ%ﬂ@ﬁhéh@§§“§UW1aﬁéﬂabﬁééﬁ@%.properties of
t he nucoadhesi ve pol yner.19. The net hod of cl ai m 16,
wher ei n adhering the nucoadhesive polynmer to the ora
21. SUK@88%o Eﬁé@@o&@&ﬂhﬁg ionic bridges between the
mucoadhesi ve pol ynmer "and the oral surfaces. 20. The
et tegibredensitaenmiiBoadifesived poladtee chogert frermibegadhpsovisisting of
pol ymer to the oral surfaces produces a |ubricating
8en%@dﬁﬂpﬁﬁd§ﬁnﬁﬂémﬁﬂﬁl surfaces. 21. An oral conposition
CQPBQ&?iQES a, cation-sensitive nucoadhesive pol yner
chHosen 2t oM the group consi sting of gellan gum and
cay ftﬁ}ﬂﬁ?eﬂﬁ‘é‘éa@su@@m?ﬂshi ARtht&rid1HRLEER Rt BRPSHY ? consisting of
conprising a material chosen fromthe group consisting
silicaofe, BLGiAC gektirPh A angdkplt defluleshdpalynadrkyl cel | ul osic
pol ymer; wherein the CaCl salt is encapsulated in the
r u&ﬁ%@ﬁegbﬂgz (é@@g §fl is encapsulated in the rupturable capsule.
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