WO 2009/ 032404PCT/ US2008/ 070121 TI TLE OF THE | NVENTI ON CONTROLLED SURFACE
GELLI NG OF MUCOADHESI VE POLYMERS ON ORAL MJCOSA BACKGROUND OF THE | NVENTI ON
[0001] Xerostomi a, commonly known as "dry nmouth," is a condition in which

t he sal i varwo glogistsosdo not produce sufficient quantiti esTabmsbioya.

Normal |y, mucous forns a continuous protective layer in the nose, nouth and
throat. A patient suffering fAtTEKOFAHBINEENIGIODN y has decreased fluid in

d
micopol ys:E RIS T GUREAS 7 ¢EH e Qe a BBV RE R oERa T orat
barrier to irritation and infection. piftigsgauses disconfort which can in

some cases be quite severe. Wthout saliva, the mouth burns and the throat
and tongue can undergo radi&@KG&ﬁH.&I@E@FTbEIN\@ﬁTMay rapi dly and the

tongue ¢ srmoth k d and yuyl nerahle.to infection 0002]
Syrrgtorrsa@?&ioggr QePBLY GW‘%"; BEWE Ate AR OH ebslaa‘i IW‘PWé}“E}%ﬁ%nptlon
of flui dSsahekhgrvglmsgwM pRb@iceSER St JRRHEANEST R Rva. N fx{&agéfb%&shr oat
| ozenges. Artificial saliva and salivary substitutes ave al'so been

pr oposed %@I}ﬁ@hbuaplw@twe Memmtf@ rfoge, mdwhsmdﬂhmat ALpanenmlfﬁemng,frorz:ﬂni ch f
reparati have h caI and chem ca r opar I es that si ate those o
Ir[:at 5ral n%% Y q%o%')g/ a@% @‘I‘lddf‘tq“? gf gf’]ﬂé@ insEicient IWeREEsi ti ons
whi ch Corﬁf&h@cd pRcteink RAd mmdapwsmgna%%dwﬂﬁﬁMrc%hta%@lmmhe eicaE N, as
wel | as car boxirreth yl cel | ul oseé-based preparations to provide the proper

| evel of fajesdpmer terimidatiagearidontection. Thireeuses discomkartivdhithocantie seme

reparati 0 to revent Z t|on t oot h vert hel ess,
!tohege con%o%sllf § SHYNI & nquugaﬂ B&b‘f%ﬁﬁ%j g?%ﬁgﬁ\} %ﬁ fMEHESAR | ng
that suc mrmeeg@faamdap e€ Tdeth tat aag 95 idi gsérﬁﬁt‘h@ftéﬂ N n HB@Amd é}ﬁb&h
| ubricating effect is relatively s ort ration I EF SUWARY OF THE

| NVENTI mrf@@éapdm@emtég &ninfecipant i on rel ates to an oral conposition and
MR b e e T e e T
t oget her dfrfluids, al@dwalhgtgﬁn@m%ﬂiﬁﬁtrﬁomtﬂv@sl@&nﬁ&@dah&iés GRA OB 18%enges.
cation-s e/[x]rst{f}clla\{ (saallr;rrléltca%?idsglen?altr\)/fesu stltutem: I’hzwe also been proposed as palliative
treatments for the symptoms of xerostomia, which preparations have physical and
chemical properties that simulate those of natural (human) saliva. Examples of artificial
salivas include compositions which 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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[ 0004] In one enbodi nent, the oral conposition includes a cation-sensitive
mucoadhesi ve pol yner and a cation-rel easi ng conpound, wherein the
cation-rel easing conpound is encapsulated in a water-insoluble, rupturable
capsul e. VO R0HLHI2404PCT/ 1JS2008/ 070121 [0005] | n opereshestizornt , t he
oral conposition includes a first conponent having a cation-sensitive
nmucoadhef0008] pdh ymeemamdinaem ghenrhl camposigon inthwiasg fast @ngapent xtvéog a

cation-rel easing, oun the first d sec nd co nts being maintained
separ at e AP Ko e ﬁﬁﬂ‘fq P%Y%‘ﬁ%?&‘gﬁls%?ﬁﬁ GBWEOHEWQP&H%‘B]OI ication to

the oral og@) ?fﬂsﬁl\éted[cgggﬁv]relké’slﬂ g&%ﬁ @ﬁ‘enﬁrst and'sddond CBQ\% f\@qulﬁélﬂ dryness in
an oral cavity includes the tep of delivering into the oral cavity a
conposi t mainteetacpirag feormesdadihesiividl dispepset and dombined fonmeppliodtian apsul es
containiq? aﬁfatLon rel easi ng conpound, releasing the cation-releasing
conpound G Ut & capsul es in the oral cavity, releasing cations fromthe
cation- rﬁm d]SI 19 oROERBYMEhen® ARSI HAE fbmdﬁeﬁg%ﬁiaﬁ@sv&amw awltytlacm@s
cations, dhering the mucoadhesive polyier’to oral surfaces in the oral
cavity. BETSM:}LSEB deliaaRigATk Ot eCFalaFity w&mpbatiop@oam}mu@amoedlrmm se

specified, all nt a nd anp unt prein and el sewhere in
*he” specPPhaureBH BT BB (AEE SUt TG AP BErE SHTRGEA by et ght
Al'so, t h%elEé%'ir\"% th@fe%n-rela%ﬁ{g AsnSbund fEth SheafRuled iR tHeA IR0 t%\/xéieﬁﬁﬁ shoul d
be understood to nodify either value in the range, or to both valuesS in the

range. [ 0at8is frun tivemtivhirelegting compamebexpesing gwdmaeoasthesivepolynfesto the
describln .eac ry val ue.t hat W thin.the.ran ue within
Che. angERisih e dheEbEele HEPRUHRe RoRttn P Prleiriah ot e sBhe R aad 11 on,
all references cited REAMED BESCREIYON'CPTRIE BNPENTIOKEf erence in their
entireties. In the event of a conflict in a definition in the present

di scl osuf@0Zhd Urtess otfferwissispedfiedfalirpencentagen eng pewents exipsesseskhgreincadt r ol s.

elsewhere in the specification should be understood to refer to percentages by weight.

Also, the term “about,” when used in reference to a range of values, should be
understood to modify either value in the range, or to both values in the range.

[0008] As used throughout, ranges are used as shorthand for describing each and
every value that is within the range. Any value within the range can be selected as the
terminus of the range.

[0009] Inaddition, all references cited herein are hereby incorporated by reference in
their entireties. In the event of a conflict in a 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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[ 0010] Mbnoval ent cations, such as Na+, and Kt- and di val ent cations, such
as Ca2+ and My2+ trigger the gelation process and/ or enhance the structure
of certain nmucoadhesive polynmer gels. Furthernore, the cations can act as

i oni ¢ bridgee20ebimean t hese cation-sensitive nucoadhesipgeupmbgorers and t he
oral mucosa, providing stronger adhesion of the nucoadhesive polyner to the
oral sur fGEEEL59,Rpd&XIPESV hgvhink sre aagh insarpratedilievein bygefgtings indeisol yners to
the cations in the oral cavity, the gelling of the mucoadhesive polyners is
facilitafﬁgnﬁﬁﬁ'their adhesion to the oral surfaces is enhanced. 100111
Exanpl es [0§12¢ ONRRYIrkdepnivaRHoRBldiesiaed thatprolumis RAE Midsd0anihPessbRyitad € t he
synptons associated with dry nouth are déscribed in U S. Patent Nos.

5, 658, 554vith paregdgrosents ARGEres8RORORIIRStedcal FEBgped ayerkapgdatrdg, whi ch

are each jpcorporated herein by refer e i.n eir tireties. [0012] The
o esent | AUENETG s eroRe (e B e i el e SetPat ot with
current teoggafBitng irf Hlow BrSitaigth EmpiSHititth &r@dihig daYiofRérsmpred Or

encapsul ated cation-rel easi ng conpounds fornul ated either intinmately

t oget her rawcdaghesivasprlyaees, Emipdiendelivered from eygl vehicles secheasgnouthsiaghes t i on
cont ai ni n tiQn-sensitiue d I .ol t when ,delivered from
o al -veni-eras o RN i BYROREE HOuRE R rds 18} oIBR8

i nposed Gilehdt thisINBIOLAH®RS fidIR tIRNQEPS wblaidioN canifolids als@ingRe &tlomsl e
cations fromthe cation-rel easing conpounds, allow ng the cations to

i nteract tintarachwithteomareadhesivp pomess ta icrass etifce adhesione Agimestioned As
ment | O”G%b%@é’,‘{ﬁ? cattg?\s ga%hggttg%hé ggﬂl}l% bide thri] n-geq{sLti\Q%g 0 tdplgsxfea é&lolr}{éena tive
nmucoadhesive’'pol yners an her P interaction w the outer | ayers et nucin,
provi di ngind théik angravtiGc@ethaké betet Ryers ofhedin, 3ebeidass &stroty vis@elagge NDi st ure
barrier and in turn provides a | og;%l-ll ived lubricating noisture barrier and
pr ot ect i Veyesaehitharts aha lubigating posfyreprerier anddn Syimpiowides p longridsaconi a.
[0013] | 5. GELLAL B SIRIKIBAL Snd B QTROIILANHERAF GAILANGRGLN the present
i nventi on TNl UBes & catl on-sensi1Tve nicoaunas: v p(ﬂ ymer and a

cation- rgyﬁ?d’nﬂgoﬁm@g@m@, wherein the cation-rel easing conpound is
encapsul ated in a rupturable capsule. [0014] Exanpl es of mnucoadhesive

pol ymer @Q18}i dn sertaipembodinenis, & qopapassiciainiaserrdapessyith thewpnesand gel | an gum
and carr nan. n IS rocol |.o via t f.ermentation
e S S e T SR

gel I an gushipduadsihi@eiphthe eiidordrdiastg ompopddt bn@pglilicdsa a rupaiasise and
glucuronic acid units. Carrageenan is a cell wall hydrocolloid found in
certain §9E-iﬂl%s of seaweeds belonging to red al gae and is conposed of

n PR | gi s corpo
| varyi e b B et o Ay

form of eRpsagerrhnlerRiahgutitend dartigeetiang Cellanlgum Brdiydrbcoioid Beiduces! | an
gum and carrageenan exhi bit enhanced gel structure wth increased cation
concent r i3 B§derpeeniationoprocess péearbByiptebyonickaenganisgsn dhe mpdeclgoadhesi ve

2oL Yoo gLl IGO0 STREHRRE o,

i ncl udes ghudusowiaasiti ugits.| @arrggeenahad a tedl wall kedledolyidGBuk@irc@ram 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] Inone 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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WO 2009/ 032404PCT/ US2008/ 070121 Kel cogel (r) CG at an anpbunt of about 0.025%
to about 2.5% by weight. In another enbodi nent, a nucoadhesive pol yner for
use in the present invention is iota or kappa carrageenan or a mxture

t her eof at v 609@32d4 Of about 0. 1% to about 1% by wei ghtr/udfdedébizhit shoul d
be noted that any polynmeric nmaterials useable in oral care preparations

whi ch exKdbiogelRCGiah gn butoawt of atiowt 01025 % tealemi @.53 by aveights Icanother used in

th t | tion. [Q017 tion-rel eas t.h b d
- accor GATEEFA o SRS TIEHPT BiF et HreoRany S eaie gt KA um.
sal ts, sQgiHpRHAh bPa nBREr&Bledbof SBhA Bmolift SiRbbAE 011 RIEEABLAEIY 23/ welleht.

cation-rel easi ng conpound includes sol ubl e divalent salts.
cat i on-r ¢0034ki rigs}wggb%m@ed%%ttﬂné piolymdric palesialstuspaile it prahcare cal ci um

chloride (CaCl 2 ich releases.dival ent,Ca2+ cations when,di ssolved.
Add 1| ondreergh YarE SRy SRR TR R oS S eBRoroR b RO LR

i nventi ori,régégtwd@ntgirher non-toxi c soluble calciumsalts such as cal cium
acetate, calciumbutylate, calciumcitrate, calciumlactate, and cal ci um

sal i cyl ai@17hn&ation<elessing sonpbiedsihahaay besed nqaccendencewith fagpresentm

sul tate, .and .magnesi u hl oride.,.xh | e [ such as
tin salt ér,welnlrISIﬁ Cz 4%@%’0%%% A ng(;il ]%sn S%%tts)’l%gﬁglrmg?]]tg\?é?gg%ﬁt@ss?ﬁ%n%/% glftg%nl tani um
sal ts. [ QaL3HimmntsEapsidnaledaging coaipoand inllehsisbiilodivalendsalR. A @apaul e or
shell, the cation-rel easing conpound can be naintai ned substantially
separ at e re¢leasing empprigdesedhlefin #in pregend invention i @dniany chlegide (RaCly) ayhich
conposi ti_gn | [ | € . he. tyre
during aﬁ% ?St:ég%ill‘)g}le%?g% g’?gﬁ@ﬁ%’{%&’e@%ﬁ;‘%ﬁ?@H%ﬁ&%@gﬁg‘g (i%\ineéée{%#r om an

oral car ehmeharbeused it theasreserivoniidntiaon inclisdy eephon-andihdsile caltinen satghani cal
and/ or shear forces inposed on the composition, for exanple, during the
sprayi ng sueh @ Galrium pgetate, FalaBsbylatr, calpiym silrate, Grlsiimy o, apd RYciumypt ur es
t he caps | eé o) I | I ed

cat i ong. PHIHEAERRAPRR BISAURLRa Bl Uon & nbh b BIAE RREY,

facilitahpgaggebiin diorédyl @uiee it salts inhe besgiaddd) satlyas pnbaltspiren taitsf he or al
surfaces. Encapsul atjon _of the catjon-releasjng conpounds prevents exposure
of the ngeppenseks geldwy siner salsand/er gfanignsaliti or to use by the consuner,

such as gw;l% 9 l%rﬁg;}gsﬁiaw a%gié)ﬁzrg{eggﬁg 9$1B£>&?nc? [ (ééé%g%ﬁ&i SI'IIEIRQth %o%h woul d

ot herwi s esu remattur e gelat1 on®and* decr eas esion o

mucoadhe sélegsinHe uridocaintte siakaised sitcantiallPOdRraterie gpeyglatdrad) fomnher i al s
may be water soluble or insoluble. Materials that nggl he u?ed for
encapsul &8¢ eigex wsrqéaent@ﬁfﬁlw@m@lépﬁ&oetswwmhgqua% being eelegsehwihge WO

gggg{ gﬁ?f#ﬁ%&%@%’g@gﬁﬁ{e%%?@&%ﬁ% td BAPOLERO: PR Bb) AR 0! ALl N

copo osphol i pi neut r al ock copol yners,

pol yet hyldelieered ixden pobiedtdrglvehizle, padhyaslaanbuibewash) speay brtcatipdstePiheA) , al kyl
cel l ul ose pol yners such as_ethyl cell ul gse, and,pth?r cellgégch ﬁ§£yners.
Ot her endrgsbanigaliagd/ arghent fareestimposerhgn His QB0 [qr s sPies €WENG Hifent i on

7 0 Iy DRSA By s chyampeplc pldn o
resi ns, and rilaxsesthe 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
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[ 0020] Met hods which may be used for encapsul ating the cation-rel easing
conpounds of the present invention are described in U S. Patent Nos.
5,976,507 and 6, 258, 343, which are each incorporated herein by reference in
their entingbhasniubsS. Patent No. 5,976,507 describes dertusbiosenizt
conpositions and nethods for preparing the sane wherein at |east one active
i ngr edi erpresesu dtveasominchlde silinosa) gelatirs ampbiphslid dibbgkicnpelyplesst i ci zed al kyl
cel lul ose polyner shell. U S. Patent No. 58, 343 descry,i hes an _i.nproved
met hod fd?h%ﬁg%lﬁg@ﬂf aeHHY bgegﬁ ‘iPé’OiVéﬂ‘_ff& quYFgPéa?%%lé?P fYc?ﬁ‘Y_g PR sal
in an al kyl jcel ulaSPEGRY! MBI cellBlcké YolyhfdR2sdicn G Bey] BaLBsdcahiad aihdr et hods
for encapSLﬁ ting Ingredients in ora Zorrpole ons "’known in the art may

al so be usHfildsicipolyrhers.pOdsemncapsutationonaterials that angyl e usghd in Heg preseritios .
3,957,964, 3,929,988, 4,071,614, 4,220,552, 4 348, 378 d 4,376,762, which
are each lf‘ﬁ%‘&ﬂ‘%‘df‘%lflaﬁsﬂgg%ﬁ‘crlor@?n’lgéﬁq%ﬁhé erials $ykgs piﬁf‘?f@frf@g,eh%eftri be
oral compagsif L RbR PSlybigled] Rhe asol{hRviomss, ABE &¥es, dldat are
encapsul at e% I n rupturabl e?&%aithgr-i nﬁs‘dg?grgﬁg cagiou es. [00221 The oral
conposi tiwaxesf the present invention containing encapsul ated

cation-r i onpound and,nucoadhesi ve I rs.m e .adm ni st ered
oral 1y | 00 QBeFPAR PATLRPE 8 Sere [ Gt PO B are A B P e AP gp RpOLRas
conposi t i Gin@prdsbif iRV @FRNtaré Q¥RALEQ Th TEY PRRnHNbS. 6078507 hAd 6288818, whids a
nmout hwash, spray, or toothpaste. [0023] A conposition in accordance with
t he pr eseare eachiiaperporatedaiperigin by raferenct ibyheitentirgties dJ SnkaipriNatft6,507
cation-releasjng, ¢ ounds and catkon-.sensitive nmucoadhesi v ol yrers to an
aqueous VA e detiice cppostions A BIRAIR Tt prefting Wi s wierEmat I5SE

t oot hpast&he 80k HghedientPAR L afalc@uralsalt ieehd@bb@uteddn afflastRizeagligyent s,
surfactants, hunectants, sweeteners, preservatives, thickeners, and

pol i shi neeedlylose solymen shell. {55 duitetNo. 26834k desaribesaanyimproned methodfey al so be
i ncl uded to [, St / PGT/ [ 0701 Lati t he
el ued 8534 le e UHEPRYAOREACIETLISRARBLTEE Sl (e
genger ol ,p@%ﬁ@ﬁgﬁhﬁq, and shoagol e. [0024] Exanples of flavoring agents
useful in the preparation of a nmouthwash or spray in accordance wth the

present i[Q08t | Gher wteriplsend methads fordagapslatingingtadionss imprelit 0. 5%t o
about 2% | Lnel. t ' .var l.ous avoring
al dehydesé,?%ﬂ S %atg)rs% kg{n@%%ﬁ% 53?1%@541% lfegégerﬁrleltfﬁgl}l%#ses@ﬁn‘%f‘ ggH’oF&Jt he
essent i al exaiipie, NS.IRaekdrt DidsS3,057, $4de3,029,988, 4,0 H¢IE) ADP0,5520M BLE3TH; &ed,
sassafras cl ove, sage, eucal yptus, mijoram _cinnanon, |enpon, |ine

gr apef r ui4-3761%d %hlaﬁ gee each dnay peseipdhnereindty refarencen thair enfisptigs, describe
preparati gy Q{m sITRYE Qx\ﬁtﬁﬁuﬁ%ug&fi&\fs @u?}ngoﬂ%?g gnd\h%{b thgtearg %Sga%gltﬂated

i nvention I'nclude non-ronic organi ¢ surface active pol'yners Such as

pol yoxy etinylipfigalie|waxyinsofpladpstlesck copol yners such as Pluronic 108 and
Pluronic F-127 marketed by BASF. Pluronic 108 has a nol ecul ar wei ght of
3200 and [803% ai The @abgompasiionyidhe prseridnpenticnepataipingeneansylased cation-

Pl uroni c A 1 I 0%, ;
pol yoxyetﬁ%gﬂgg?ﬁgﬁiﬁgcﬁﬁ%@%&% ﬁlylﬁ%gg%ﬁ]g%%%g&?ﬁgfeguog B conpl ete
di sper si creceftablageltde énliquidnsroughaficimt Mae oradlcompositipnaf tiek presder t he

conpositioons pore cosnetically acceqt able. Non-ionic surfactants also help
mai nt ai n IPRENTINIHF P%e”“;la@é%ﬂléoq gy enas § iPthwaplyIsPray: PRipothRasta avor oil s.

A s ; LI aclagys] MY cBApbabL HeskcbiiAe MBURAL pPlseALAYENRorP A, b0 pRRRYLd By DY

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



[ 0026] Exanpl es of surfactants useful in the preparation of a dentifrice in
accordance with the present invention include water-soluble salts of higher
fatty acid nonogl yceride nonosul fates, such as the sodium salt of the

nonosul f at ggo pgeneghascer i de of hydrogenat ed coconut oil peatvsyoesciotha,
cocam dopr opyl betaine, higher alkyl sulfates such as sodium | auryl

sul f at e, alkdvikatinggthy byrsptdnenaftesosseroia sush ss doeradgde eyéthpleranaiitylsul f onat e,
hi gher al kyl sulfoacetates, sadium lauryl sulfoacetate, higher fatty acid
esters o‘F‘_”%}‘?%‘%‘T’l%’f‘%ﬁ&' ﬁ%ﬁ%‘ﬁ@%{a%ﬁ%‘%ﬁ& and the substantially saturated
hi gher 3{'0()@4] at FLarRBIK ol ViR eQlpeh@UWRERI PR PrbSardidAISE £RIRMWAshGraci d
conpounds, such as those having 12 to 16 carbons in the fatty acid, alKkyl
or acyl spady tedeordande with the peeseftdianpition, vthichmay be indiedad ippadmpinde ar e

Nl auroyl, s Qsj ne, t he .spdiu ot assi u and. et hanol ayn ne _sal ts of
N oo v RS Ry P28  RerR R A AR PR ML S IR SR PEn S, e
used i n AAEKYHANGERrMalddhbREakd S8R NMdAkMEN. | BRarhpled ohitRUEsdnial &S ude
prophyl actic action and render the instant conpositions WO

2009/ 032ditFEPLAISEN0 @LPTOIENt, Mintergreemnsassefns §lowe sagn, ahtadyptapdnarjeram,

typically present in.the dentif.ricg conposition in an anount of about 0.3
to aboutéé 8/3”89“&5?‘8%1@&%?%? f’)?ngt%%ﬁ 0.5 to about 2% by wei ght. [0027]

Exanpl esjoobsjhurRGhales 6f siselctintd fselilan Bhepbatation obh ntoutBWabivasdprey irspray in
accordance with the gr esent invention include trinethyglycine, glycerin,
Y

sor bi t ol acegydancevithybe peaseit inventiinyiaglude Mopderie Qrganicmirfase agiveabout 400 to

b 200 ' h f ' | ' f
about 10078 exbaht bl Gh7 ke P o MY IE S R micds SR 0 o)

Exanpl esPRirofid NeEaralPlarétsie Ful27 intarkbied by eX8RatR eroref 108 Hie atohdledudgr i n
accordance with the present invention include trinethyglycine, glycerin,

sor bi t ol weighit 96300 rad sontpins§0% ofghe by dyaphdiceP Ay pesihylenatapies andiy| i tol or a
i xt ' ] i : t 20%
<t ure SRR LSl BR ey gk RS\ B BB A BROUL 20

of sweet afifictariisakist in athidvingdhepaugii Areicaphplaterdisiidnsias bf mgrafiedy in
accordance with the present 1nvention incluyde saccharin, sucralose, or a

mi xt ur e twevghsut thaprelravity apd rEnderbie eompostionsars cosmeligaliviaceeriabet o about
1% by wWekgilionik Q0 #0kars QIEB!h%ﬁ; @%g&%&ﬁ%@ﬂ%@@ﬁéﬂs ih@o%{?ﬁa%%ﬁ{b%iiﬂ of a

dentifrice in accor%ance W t resent in fon in e“aspart aneg,
sacchar i the fhwvor ailo e surfdctantihagt be inchutietido in amtviunh ofieyou 8. 26 b atledt 3% anount
of about_  0.1%to about 2% by wei ght. [0031] Exanples of preservatives

usef ul iWW?égf}Sreparati on of a nouthwash or spray in accordance with the

B e e L s ST L L

of about withlbe peesaftdnterdBinvirelgbie water-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 acy!l
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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[0032] Additional ingredients useful in the preparation of a conmposition in
accordance with the present invention include salivary stinulant conpounds
such as citric acid, ascorbic acid or xylitol, which may be included in an
anount of gfayedosfs24fa t 0 about 10% by wei ght. O her i ngpediushbsorisnawn in the
art such as whitening agents, botanical conmpounds, antibacterial agents,
and col omard msmylcailymcé;ﬁabln,cdmﬁﬁd ty@&mysgre@mmoﬂwm&mm wkegsitgndgent s

useful in the preparation of a ifrice i car dance w pr esent
Vet | G TG aG1ar0-G U CouP B HEiEHG IPTEEAE SRt Do BPY A B hy | ome
pol yoxypgepytene glycol block copolymers and xanthan gum O her thickening

agents that” may be useful in accordance with the present invention include
WO 2009/ 9824 04PCThis2008/r07@ai2ts usefnbin the prepguatiorhyfdrmrythevashlor eetayuhose,

d hyd L1yl t hi b d i
amount  ESBAE riGabs PESERID RAD) AT e HRDET A RY SR PP T of ent to
forma sgmw® bllyéthy@ﬁrergqﬁ@bbﬁmo&hamweegmwhmmow@&out POSIRAa faxanrd es of

pol i shi ng agents usef ul the preparation of a dentifrice in accordance
with t hethpreei:,eﬂlmeh magritei 1n¢1udml: ingeamphinicef abeut 1056 taabasit PO %dy weisht ered

al um na, d| um zwag bhona 1ta sodi um nmet aphosphat e, cal ci um car bonat e,

di cal ci uW? YE¥FeY ci um phosphat e and cal ci um pyrophosphate. The
pol i shin @%e nEx eD6f huifibdisled ukéfubih tAERYsParsiorabfaldentifpiécinaestiah&¥0 by
wei ght . ?0 5] Ocher ingredients known in the art nay be included in a
conposi thh the presentinvendion ingludatrimathyBlysingagligerimspibiiel @olysthyderst s such
astrlcl hl.orh de esensi er m ate, and
pot assi u$nYC| tp&ygmp Cr?lgng en%% é’hg °§ %gg“gﬁéeﬁggfg‘?gfﬁ évﬁc)%l cium
per oxi deinghdledli®an aﬂfoam gheated hdrl aadohap_o'ﬁggnm hm&ﬁlﬁléfba&blyab‘ou&% teones,
dyes, coloring agents, and botani cal corrpounds [ 0036] A conposition in
accordan@i@‘—\Wg?‘r Sﬁ'ésent invention may include a first component having
a catio Si W g a
et on-ePEls; SRR EORT AR Hhe BRB AT ARIRAREBIYATY, 7oy

and sec oatdoﬁﬁmiﬁ@w&httﬁe prisag 1ﬁﬁérfttcﬁi incldde eprhatis, shtmllbseﬁ@’m mixNrare thateof,
di spensed_and conbi ned for application tgo the oral cavity. [0037] For
exanpl e, Whichgathpaipckided ipan iam%‘ﬁt ebrftosit ROk ta a@ﬁt"i ba by areighti ve

wcoadhg@gy% fﬁ%@ of 89 syt RECARTHiA n%;;&%%ia?f&r Iaat éHH&eQﬁQ&QP&Q&é) in

accorda present 1 nvention as a
mul ti - cownhnhélpre‘sﬂ&tlhmﬁioa mcfluéequaatame(;sﬁtphmﬁnmntmlasa, aradeixttre therebher
prevent prenature ex&osure of the coadhesi rrer to t he cations

during s¥hicRdeay phinchided dnpmenpht aboufe 1y tera 88 t"r’%& Ny be packaged in
h
a sui taﬁat 'Sﬁﬁeﬂﬁgﬂa éﬂé&&b&ﬁ&es‘d%e{“x‘ﬁ d;?thetra}@%a;aﬁeﬁghgg{owwgé acfp%vr%ﬁd the

encapsu cat1o s ng compounds I ntai ned physic

separ at eigh, acb@tﬁaﬁwa)uﬁtwmlmﬂsresdm mwmoatladud@bmmm@d sagtivne belizoptens ed
synchronously hy.the consuner_ to comnbine Hﬁ? ent s at, jme of use.
An exanptedylgyridpdgmshiogideaparapensora mipgured P? E@Hf mag e ‘fﬁﬁge‘tﬁ‘rﬁrhi ner,
such as Hﬁ%f% LUPE 1HNND K el Apsi bl e sidewal I's, as disclosed in U S.
Pat . ﬁnB 4,48 %%7 and 4, 687, 663e Ich are each incorporat ed herein by
refer enc[®0321 t Aeldmoeuat mgﬁetdlmts uddfel inche areperatimdyf a @nimositech ihr om a

o e e B oSt et nd L o ded i 2 RN B A e
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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WO 2009/ 032404PCT/ US2008/ 070121 separ ated conponents are stored and from
whi ch they axe di spensed through a suitable dispensing outlet. [0038) A

nmet hod for reducing or preventing dry nouth in an oral cavity in accordance
with the pmasmodossaventi on may include the steps of debcwesiongoonio the
oral cavity a conposition containing a nucoadhesive pol yner and

wat er - i nsobubeae: gapsiyldexpoathal rdllwdpse, et lijohroxgproasi refjubbserpbnd, rel easi ng

t he catign-rel easi ng conmpoun rrom t he capsul.es in_the oral_.cavit

ol eac nEHETTE eI ETEAeg It PR PESIARG! Tt BRh 'S aRRENT REY rednt
nucoadhegihy® RYHIES sutBeibRieoTairh QREmi-S61iH, _%R8ALRSE, shife PAISiARGASHME. POl yrer
to oral surfaces in the oral cavity. CLAIM5S 1. An oral conposition

conpri si #§34la Exarples obpalishingagentozefd én the prepyuation ohadentifeige iron- r el easi ng
conpound; wherein. cation-rel easi C ound is,enpcapsul ated in _a
opt ur aot<6SRgt Pt e SRRl En ERLRBAFRIR (Ploiehy SIS Rpl bt

nucoadhesddemiitrPBiats, QBBIUNS GfetfHospiate Whlciurd carbd@a ) dicaleRit® pRodphate, of
claim 1, wherein the nucoadhesive pol yner conprises carrageenan. 4. The
oral confpissiciumphesphatepnd galciymepeiophespbatentiherpalishingsigant maypeund

included in an amount of about 1% to about 50% by weight.

[0035] Other ingredients known in the art may be included in a composition of the
present invention, including antibacterial agents such as triclosan, chlorhexidine,
desensitizers such as potassium nitrate, and potassium citrate, whitening agents such as
hydrogen peroxide, calcium peroxide and urea peroxide, antitartar agents,
preservatives, silicones, dyes, coloring agents, and botanical compounds.

[0036] A composition in accordance with the present invention may include a first
component having a cation-sensitive mucoadhesive polymer and a second component
having a cation-releasing compound which may or may not be encapsulated, the first
and second components being maintained separate from each other until dispensed and
combined for application to the oral cavity.

[0037] For example, a toothpaste composition containing a cation-sensitive
mucoadhesive polymer(s) and encapsulated cation-releasing compound(s) in
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
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conprises a soluble divalent salt. 5. The oral conposition of claim1l,
wherein the cation-rel easing conpound conprises a calciumsalt. 6. The
oral conposition of claiml wherein the cation-rel easi ng conmpound conpri ses
CaCl 2. 7. wihmogszaloaconposition of claim 1, wherein thecrupioos/@bize capsul e
conprises silicone. 8. The oral conposition of claim1l, wherein the

r upt ur ablsepaafesidompeorpisiasestoRidahd from which they are dispensed through a suitable

dispensing outlet.

[0038] A method for reducing or preventing dry mouth in an oral cavity in accordance
with the present invention may include the steps of delivering into the oral cavity a
composition containing a mucoadhesive polymer and water-insoluble 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.



9. The oral conposition of claim1, wherein the rupturable capsule
conprises gelatin. 10. The oral conposition of claim1, wherein the

rupturabl e capsul e conprises an al kyl-;C | osi ¢ pol ymner. 11. A nout hwash
coPrprisi ng the oral conposition of c%—AﬁMs] 12. An oral spray conprising
the oral conposid drahcapfipositRinonpriditg: AcdtidatLpatiemaesidhésvaiolyRer;hala
conposition . of claim1. 14, Use of a conposition according to claim1 in

t he manuf &&tieR-Elessing capppendiavherdin thecatipralepsgdompound seasapswptelt 2 arout h.

rupturable capsule.

2. The oral composition of claim 1, wherein the mucoadhesive polymer comprises

gellan gum.

3. The oral composition of claim 1, wherein the mucoadhesive polymer comprises

carrageenan.

4. The oral composition of claim 1, wherein the cation-releasing compound

comprises a soluble divalent salt.

5. The oral composition of claim 1, wherein the cation-releasing compound

comprises a calcium salt.

6. The oral composition of claim I, wherein the cation-releasing compound

comprises CaCl,.

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.

0. 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.
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15. The use of claim 14, wherein the cations facilitate gelation of the

nmucoadhesi ve pol yner when exposed to the nmucoadhesive pol yner.

16. The use

of claim 14, wherein the cations enhance surface adhesion properties of the

nmucoadhesi ve pol ymer when exposed to the mucoadhesi ve pol yner.

17. The use

of claim 14, wherein the nmucoadhesive polyner is adhered to the oral
surfaces By f orinegthivegh eompiising thetwehgompositien efieloaahesi ve pol yner and t he
oral surfaces. 18. The use of claim 14, wherein the nmucoadhesive pol yner
produces a lubricating coating on the oral surfaces when adhering thereto.

19. The cdadmlposiAs eval Prart@nprislng bk icompbsitieab eansensi ti ve mucoadhesive

polynmer is selected fromthe group consisting of gellan gum and

carrageenan; a Cad 2 salt; and the rupturable capsule conprises a materi al

sel ected ﬁ@pnlg@gxgﬁ%ﬁgCgﬁ@ﬁ%ﬁ%h?%gg%%%@%kggpﬁﬁcﬁhng gelatin, and an al kyl

cel l ul osi c pol yner;
rupt urabl e capsul e.

I's encapsul ated in the

14.  Use of a composition according to claim 1 in the manufacture of a medicament

for reducing and/ or preventing dry mouth.

15. The use of claim 14, wherein the cations facilitate: gelation of the mucoadhesive

polymer when exposed to the mucoadhesive polymer.

16.  The use of claim 14, wherein the cations enhance surface adhesion properties of

the mucoadhesive polymer when exposed to the mucoadhesive polymer.

17.  The use of claim 14, wherein the mucoadhesive polymer is adhered to the oral

surfaces by forming ionic bridges between the mucoadhesive polymer and the oral

surfaces.

18. The use of claim 14, wherein the mucoadhesive polymer produces a lubricating

coating on the oral surfaces when adhering thereto.

19.  The composition of claim 1, wherein the cation-sensitive mucoadhesive polymer

is selected from the group consisting of gellan gum and carrageenan; a CaCl, salt; and the

rupturable capsule comprises a material selected from the group consisting of silicone,

PLGA, gelatin, and an alkyl cellulosic polymer; and wherein the CaCl, salt is

encapsulated in the rupturable capsule.
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