TI TLE OF THE | NVENTI ON DENTI FRI CE COVPCSI TI ONS FOR TREATI NG

XEROSTOM A BACKGROUND OF THE | NVENTI ON 100011Dry nouth, clinically
call ed xerostoma, is defined as a subjective feeling 5 of dryness of
the nouth, It is caused primarily by reduction of salivary secretion,
but the underlying nmechani smfor such reduction varies from patient
to patient. Depending on its severity, dry nouth can cause disconfort
and | ead to pathol ogical conditions, such as caries and fungal

infection, specifically oral ctuididiasis. 100021Thus, there exists a
need for a dentiftice conpositilBhLEAR RIESBMVENFION 10 hygi ene and dry
mout h prophyl act i cDENUTHRRI©EPOMPCSIPIONS FORRTREATINGIXERGSTI@wzg t he

ability to be used as a treﬁm%éeﬁnsgg?@mg.

. . ON . .
[ 00031Accordi ngly, the invention descri .oral conposition for
dry nouth r P& wi t Rry movthe cliviriicalied aproptomia, is defined as a subjective feeling
anti - bacter i @ldraisé of th8gadutr BAEchysed peiatily b ssdaytionadTthaliPargt d¢tRtion, but
retention. A x%gclﬁ%g%#o} shd rSRERb L 58S 5T tgmenY\Por ?atie;nt. Depenpding
conprise", or var |yq ons such as ~comprises” or onpr i sing", Wi P
be under st oot it®s¢viephyy drhamduiie bars fanse @isceménri ard) leafl dppatholdgigad gendigpns,

S]Eep, Ortgrmahgicﬁﬂ[&mﬁﬂ{\ﬁgdiiﬂk@lﬂﬁ%@défﬁoiﬂﬁbﬁalcﬁdgdiﬂfg thte excl ;Jsion
of any ot her ment ...i nt.eger or step, .or aroupn of el emen int.egers
or st )e/ps. [ 0[88@] Any Thp éﬁ% iFHiHe ngg% 6%%%5‘,"@8? é"?mﬁﬁﬁr@?[} §fu§mg Bod oral

devi ces, 1Gr thygiens and drheoutikpropliylogticomdHheraprsic riropertiaseds wellt 4schaving the

present speciiliiG 8 bOselss B eeatRnbfor bidkGRalaGiean adni ssion that any or
all of these rior,art base or

general know? teeir f]A];cﬁérg}rf A Bhér)féq‘}&gtg‘ﬁfd?%ﬂ??‘?emp? EPPPPA r efé:rgcﬁ?}odgomh
it existed befidiwith the followinigtbenefits entbbacenidl/apti fimgad prophity; low irritancy; and
appl i cation. ;28 QUMRRY OF THE | NVENTI ON
15 [0003a] Throughout this specification the word "comprise", or variations such as
"comprises” or "comprising", will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.
[0003b) Any discussion of documents, acts, materials, devices, articles or the like
20  which has been included in the present specification is-not to be taken as an admission
that any or all of these matters form part of the prior art base or were common general
knowledge in the field relevant to the present invention as it existed before the priority
date of each claim of this application.

25 SUMMARY OF THE INVENTION
[0003¢] The present invention provides a composition comprising at least one
surfactant; at least one anti-microbial agent; and at least one adhesive for use in treating
and/or preven'ting dry mouth and at least one associated pathology wherein the at least
one anti-microbial agent is sterically immobilized in a complex with one or more
30 glycoaminoglycans.
[0003d] The present invention provides a composition comprising at least one
surfactant; at least one anti-microbial agent; and at least one adhesive; wherein the at
least one anti-microbial agent is cetylpyridiniumchloride complexed with one or more
glycoaminoglycans for use in treating and/or preventing dry mouth and at least one
35 associated pathology.



[ 0003c1The present invention provides a conposition conprising at

| east one surfactant; at |east one anti-mcrobial agent; and at | east
one adhesive for use in treating and/or preverking dry nouth and at

| east one associ ated pat hol ogy wherein the at |east one

anti-mcrobial agent is sterically inmmobilized in a conplex with one

or nore 30 gl ywarni nogl yeans [0003d] The present invention provides a
conposition conprising at |east one surfactant; at |east one
anti-mcrobial agent; and at | east one adhesive; wherein the at | east
one anti-mcrobial agent is cetyl ppidiniunichloride conpl exed wth

one or nore dP9dar ni Hoyyl ipeentionf ercompassef Q?W%gogﬁﬂ%?mprf@ﬁeﬁ?qt‘r’i’g or
dry nouth ang;raten{i@a&ﬂy BHEh A6S aclead @de pabbiated Ptholdey ARt Jifldiediing \o@a toir eiore
enconpasses de | .ce _caonposi ti. t] in C¥oet 0
mout - and at CaaEplh e SR IRAE e SiebRl phiri? oplBr AlorPREVERL P e Bbnifice
nore surf dct eempositars kave wosl diygisa treptaiest eanehilitiay &n el a5 fePTOPLRgs effect

adhesi ves. TheidRpiidls iGemSuBOf@REbikaNSabgvad Girik. hygi ene tr eat ment
capabl 1141 i) BB b8l Aot RSl etnod o
enbodi ment ,  tttestingoe rreemtieg cbypasehsand ateleagidonst asspeiatef nppthplogy including
preventing dryinfiRdeAn@ng Sibjt@as! nebE RGESC ant Bfedbiat NEhegY bNEnUGrJcare
10 composition including one or more non-ionic surfactants; one or more anti-microbial
agents, one or more adhesives.

DETAILED DESCRIPTION OF THE INVENTION
[0006] The invention encompasses a combination of antimicrobial and moisture
15 retention agents, which composition has properties that provide dry mouth relief.
Surprisingly, it has been found that the dentifrice compositions described herein can
sterically immobilize cationic antimicrobial actives by forming a cage-like structure to
maintain the bioavailability of the actives and thereby provide efficient delivery to

la



adm nistering to subject in need thereof an effective anount of an oral
care 10 conposition including one or nore non-ionic surfactants; one or
nor e ant iwE2009032406 agents, one or nore adhesives, DETAPCEUSDHSCRI2BST|I ON
OFI NVENTI ON [ 0006] The i nvention enconpasses a conbi nati on of antim crobi al

and ik WSl rhRcdsat aMelifibrogedtnsucoshi Bhera OBV bRivilasoRs e ties that
provide dry nmouth relief. Surprisingly, it has been found that the

dent i f rperecivedrptsibutesniucdestbeisbeldchedbeésion arorées enad Isyrfanmoditingzed cat i oni ¢
antimcrobial actives by form ng cage-like structure to maintain the
bi oavaithSBPmH%It@psﬂﬁéh‘“ahr‘t"le\‘ﬂé‘émaJ&eta%‘ﬁwﬁﬁwicége%?wﬁe@h? @l ivery to

WO 2009 032400PCTI LSPUPBIOT0285 NSO Al INE QSRS LAREANBHLmucosal

interaction can p e consuner perceive he surface

adhesi qoo@roPeThé pees@iflirfidintRdeRneoRlpa8E: s HentifBc € &IAPSEitioAL foroflleifing
i nvention. The additional physical entrapnment of the antim crobial agent at

t he surdrgmeveniing racstomiadr.e, dubstoanih) arel gesptietavhdiserddro 00 Helvml pr esent
i nvention_enconpasses dentifrice conmpositions for alleviating or preventing
xer ost FiWVaY(i . e., dry mouth) and associated disorders of the oral cavity.

[ 0008] ed rein, m_ " dent ] fri.ce' or " i for] T . oduct s
whi ch rA@Prgiﬁn i %%t‘ﬁé‘qr}%%t‘%qh' ?6‘?1 a’HéPé’;H& ‘?v%ﬁoydeghq%ﬂ%é%eljrefegzogfg{i?#%,kﬂ?lgﬁwhi ch
they ar@nidihimianpubiPiiracicestivdly Bhoubetidatdfalrhy, ialwhieHthaggse of the teeth,
and are then renoved. Non-limting exanpl es of such products include

t oot hpastiestelyraophactet wiith pestadiallyadt surfrekes shdws, tegdl, spdpreflessi onal gel s
and ot her rel ated ﬁro,f,essi onal p(réél)adu ts, ,as well as rr%th washes, . sprays,
mout b remaed. Nepdmiingesampleh Uﬁ§ RyAfHCtsiREAg deothpapieetRoPaMIasHE f ood
pr oduct n Jke. 0 . i . it f.the
Gent 1 5ol Bl g R ORE g e REL roraled RERRR SR 1
sprays, asaRell 68 fictth $@isks, @pgayd, anbiriees QA ABREs, chBik® ition is

t oot hpaste or a nmouth rinse, ‘and in anot her enbodi nent the dentifrice
conposilbeenrgdsstabbads, leddlge éood products, and the like.
[0009] In one embodiment, the compositions of the dentifrice of the present
invention are toothpastes, mouth rinse, mouth sprays, and dental solutions. In
another embodiment, the composition is toothpaste or a mouth rinse, and in another
embodiment the dentifrice composition is toothpaste.
[0010] It has now been found that dry mouth and associated disorders of the oral
cavity including cavity and infection, can be treated or prevented by administering
an oral care dentifrice composition containing one or more non-ionic surfactants; one
or more anti-microbial agents, and one or more adhesive polysaccharides.
[0011]  Accordingly, the oral care dentifrice compositions of the invention are
useful in dentifrice formulations and compositions in treating dry mouth and in the
removal of plaque and calculus. While not intending to be held by any particular
theory, it appears that the oral care dentifrice compositions can radically decrease,
and even stop, dry mouth as well as plaque and calculus (tartar) buildup. It also
appears that the oral care dentifrice compositions can stop the demineralization
effect of caries and eliminate oral disease causing bacteria without detrimentally

affecting the normal micro-flora in the mouth.

[0012] The dentifrice compositions of the invention include one or more
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[0010] It has now been found that dry nmouth and associ ated di sorders
of the oral cavity including cavity and infection, can be treated or
prevented by adm nistering an oral care dentifrice conposition
contai ning one or nore non-ionic surfactants; one or nore

ant i - m gedditantsayenméxtuse df orrapetiblesruefastingdsi Saitpbllewslafacms @esthose

[ overt | Bl artebsonatiy Siie fRbrs opé%%héﬁq o mmale: PBfREic
treating, ng R gn helzaaggyeﬁ%nﬁcem taéa-lfs qﬁu&%\?@é&%aﬁmmw

not inten any par eory, appears

the or aburadtentlient hdi-icific e@ifRaaht 19¢Tal 68 fé@ﬁiﬁgaégehtdecr ease, and
even stop, dry nouth as well as plaque and cal culus (tartar) buil dup.

I
the” donl SAPET | Sariime o Fatil dfEL e ok R TDE Bl PG e SPAPNo,

causi ng3,08¢488,ita Agrtidlalet dietlSTRat. N o.\B, 987897} tmmabfe@e ;R@ITBIS. Pat. No.
mcro-flora in the nouth. [0012] The dentifrice conpositions of the

i nvent | 851,334, da&ieskee eralnore  surfactants or a nixture of conpatible
surfactants. Suitable surfactants are those which are reasonably

st abl e [0o1elghdutcettat e@bptimhanganiodic Qxdaahets BBl HefeinGALIRIY e
nonionic or zwitterionic surfactants. In an illustrative enbodi nent,

t he surwaterssaluble saltaofalkyh 'sulfetesmwmrousw b 1&saboncenimsgnayenikyl
e S P S0
to Haelg Aﬁgggl oo FRlarb M aidndS ?&%g% i, Pol, Sl LagaeL

certain ani onlt ¢ sur us erern’inc e the

vat er - s@lrdbdiflaalibsciutl éddonttheiag E@Yd@ﬂllfdﬁ&sl&et@(aixﬁﬂ%@bpQﬂloruc
atons in the alkyl. radical and. the %mater sol ubl e sal ts of

sul t anaswfactantsadthisaypde Miafureaof ynagiid suﬂfac;tang; rhaprisbbe otiliBed.ar bon
at ons. [Sodl um | auryl sul fate, sodium M| roy' sarcosinate and sodi um

coconut [498AbgI yesertan §IE|‘IbPéH§?’é’§z ﬁreemé&aﬁan@@%mpaﬁ#e@rthe usg Of fendenis or
of this ures, of surfactants i zed.
[oo1ol R BRG EiE rem PSR R R e B @eE 8t Bie b
non- i Onéti?rfé)cftaﬁﬂstatrgréls%r}‘e‘ﬁo?ﬂéﬂ f&és%@fa%ed §\Hﬁ{"lo%v$ertl?ﬁ?dn@g tbBrRl MLEBSL 1N
the place of SLS. These surfdctants are al so reportedly associ ated
w th | ovenparingttaSt$ whichrmaby benefiad sompath sgffeer&lS whi ch may
benefit dry nmouth sufferers. [0016] 1 n another enbodi nent, cationic

sur f act ppi6] Usqhithotier diBo@eSRNationic surfactants useful in the present
invention may be derivatives of aliphatic quaternary ammonium compounds having
one long alkyl chain containing 8 to 18 carbon atoms such as lauryl
trimethylammonium chloride, cetyl pyridinium chloride, cetyl trimethylammonium
bromide, di-isobutylphenoxyethyldimethylbenzylammonium chloride, coconut

alkyltrimethylammonium nitrite, cetyl pyridinium fluoride, and mixtures thereof.

[0017]  Illustrative cationic surfactants are the quaternary ammonium fluorides
described in U.S. Pat. No. 3,535,421, to Briner et al. Certain cationic surfactants can

also act as germicides in the compositions.

[0018]  Illustrative nonionic surfactants that can be used in the compositions of
the invention may be compounds produced by the condensation of alkylene oxide
groups (hydrophilic in nature) with an organic hydrophobic compound which may

be aliphatic or alkylaromatic in nature. Examples of suitable nonionic surfactants

3



invention may be derivatives of aliphatic quaternary ammoni um conpounds
havi ng one | ong al kyl chain containing 8 to 18 carbon atons such as | auryl

t ri met hy\sooewaiedoéhl ori de, cetyl pyridiniumchloride, @®€TAUS2008/070285

tri met hyl ai moni um brom de, di-isobutyl phenoxyet hyl di met hyl benzel a. nmoni um
chl or i 4gelugeCORUre Abkyhditdd R M Bitidhies) piRydth Tdnexi@@tydddghiedioni um
fluoride, and m xtures thereof. [0017]Illustrative cationic surfactants are
t he qualleylndrepobnpordunts flbxived desn descorideedation ofetBylem oxile with 885, 4: 21,
to Briner et al. Certain cationic surfactants can al so act as germcides in
the corpestian pissiuct %H@]HYIW&FS@’F@F@VQ iy BR Agaraier gy eso’fla‘ét can be used.

in the conposi.ti . Qf .t i I r . py the
condensSRRRet Sliens st TuE iR 0 SRR AR BARRERY, | "2,

or gani QeHYé}'XSiNa@Phi%eQﬁ!iﬂ&U%g’@Hafm diNy g i et Lok tuaddot sicRMat i ¢ i n
nature. Exahpl es of suitable honionic surfactants include, but are not

| i m t ednti@riatshe Pl uroni cs, pol yet hyl ene oxi de condensates of al kyl phenol s,
products derived fromthe condensation of ethylene oxide with the reaction
product[pgf9|Pr oRyéenan exitirlidied e L ttenenidispAtHigic sakhyleneusfita wendensat es
of aliphatic al cohols, long chain tertiary am ne oxides, |long chain

t erti amprephraspréntoroxiagde, ddrorgiveb af aliphatidguatexiafipeindaenamd, m xt ures of
such materials. [0019]1pn certain enbodi ments witterioni ¢ synthetic

sur f actRifsPhgadrwy apq SP[}@“}WE%HEPQ%NH w%%@e@@pgéw \‘%Cflﬁa%a% €al i phatic
qguat er nar ni haom lc§:0nk 1 ' ' t he

ali phatsl%{:anggtn}%%a §P§):%a%@§§cﬁ’,s q‘Eglal g {ﬁfé%g?. %féﬁ@%l@%ﬁé&%&%ﬁﬁ? n\k#](g?%qg{rggggne of
the al iph@&tdasbSUADhid HRNbSe 6GMaRsHh FhibRickBateakbRibildiABEraRe, Ofe contains
an anionic water-solubilizing group, e.g., carboxy, sulfonate, sulfate,
phosphatagboyy, phidspitenatlfate IpHasphatet drvghasphnphtes [ bfsttatie esurnfrgpdesaofttbe sui t ed
for inclusion into the caonpositi ogﬁisqncl ude, but are not limted to, sodium

al kyl swrfagtants sgggd fariinclusion inip thegorapesition e dprt aps nobldmied doand
| il tr oyl ? ant
r Loty PaFS TPUNAS 180y} SRLEahatl HRERIHNGRUIBEARL o0, T S UCED,

i nvent B@]Xg(ﬁ-b@fé ARHA CoRbirkoMs Beddbrft 0 about 5.0% in another enbodi ment
about 3%to about 3.0% and in another enbodi nent about 0.5%to about 2.0%

agent s DEAl e e RO AReRPERAR AR HRAIARLL ot Bl BO Al AR DL Tar e
not | i ridmRplodiQond 61 thk @¥adent InEdHRIOMZm( @n8unHbLABRItOPITE RO X ¥Iu tBIeROIN ;

chl or hexi di ne; chl orhexi di ne di gl uconate (CHX); al exidine, hexetidine
(HEX) ; awrtben erabodiendrENGput 08z td Komitdd % hhdrin deptlsalantyddinient deoutdoni phen
brom de; _cetyl pyrij gi ni unchl orid CPC); tetradecyl pyridiniumchloride
(TPC) ; RPtedprakorkd )t by WWr"ﬁﬁ?‘?f?h?ﬁlﬁﬁP%F‘Pﬂe (1DEPC); oct eni di ne;

del nopi nol ; octapinol, and other piperidino derivatives; nicin
preparations; zinc/stannous ion agents; antibiotics such as augnentin,

amoxi Pid['ObiZI], t it o Hi Alean DISANAN & ARG en ) iREeeli iR The PREbeABHE XN RAZOl €;
peroxi de, such as cylium peroxide, hydrogen peroxi de, and nagnesi um
nmonoperddmapadidoanmiaysnclude, but are not limited to, triclosan (5-chloro-2-(2,4-
dichlorophenoxy)-phenol); chlorhexidine; chlorhexidine digluconate (CHX);
alexidine, hexetidine (HEX); sanguinarine (SNG); benzalkonium chloride;
salicylanilide; domiphen bromide; cetylpyridiniumchloride (CPC);
tetradecylpyridinium chloride (TPC); N-tetra-decyl-4-ethylpyridinium chloride
(TDEPC); octenidine; delmopinol; octapinol, and other piperidino derivatives; nicin
preparations; zinc/stannous ion agents; antibiotics such as augmentin, amoxicillin,

tetracycline, deoxycycline, minocycline, and metronidazole; peroxide, such as

cylium peroxide, hydrogen peroxide, and magnesium monoperthalate an its



anal ogs; and anal ogs and salts of the above listed antimcrobial. [0022]1n
certain illustrative enbodi nents, the antifungal property can be provided
by one ofwoOheodmsa#d spectrum antim crobi al agents, naneP¢TORN0&0T26PC, and
agents specifically against fungal infections, such as Nystatin,

Anphot ehhligh; &hd andodphddyglidlof the abeké BkRdeRAicAENLE, the conpositions
treat bacterial infections associated with dry nouth condition. [0023] The
anti m ¢0023] al Ilorcestain Bhwstrativelensystimentsy tireapifesgnt piopearhecardmposi ti ons of
the present, invention in an anmount of about 0.1%to about 5.0% . in another
enbou FERTIeH BT e Depach DOm0 ) CHRR i ES T Eomamal CADANSE heic

enbodi t - O 5%, 1 0 i he sition.
[ 0024] PO gERat3PRHEay Jhh DR A R N e A e Y 2
coat i nghtNstatyRir. el:Rt&YitAie RRbYARAE S, ANe b HPobRi N GRIR BEALAH] infect{d®s

conposi tion. The polyners include but not Iimted to the following famlies
of compewnviiged svith dgnemouwith soxdition. as di net hi cone, are known to provide

ool yoaltlT} oothq SiliIcASLieher ARSRIEIA GOl S USpRIePe Ay aher onl & aci
d t | , ' fat ' fat d _kerati
cul 1 at ORGSR Frof SNERISPh! A BHLb Ry an BRI JPEREOTR MALFLR Bhtagent.

for exapptifer eithbdaménOian htoindbf 8b6EEEES, toRBLO SOMPAMNASaRsiBest erical |y

i mobi | ized within one or conbination of glycoam noglycans (GAGs) nol ecule
mat r i x ebybashivepsof idud).26 tpaboenD%i iy watghsof bled trtel danpodidoed i n t he
final sition.. They can formconplex wth GAGs through charge-charge

i nter ai‘?@ﬁz Ci&@réF‘-E(tooPrC@A@ eprolsBHp IretenHA PEOBSEURRET §IdGS0si t and retain

on oral / - Vi i esi r f G _The. osited
conpl egowﬁﬂqéﬂgﬁlgv& r?; er %%5%35 J(]:g%%ér g%ﬁwge F)Iﬁcgo\qlﬁal;eax%%tu? ?n%:%ccroo %“flggﬁ'f ect.

[ 0026] Iflh@ pﬂﬂjrﬂ‘@ﬁﬁﬁhl@@e%tw P&l RS ARfollOWIME LRI DF Eb&%uﬁﬁszt he present

i nventi on of  about 0.1%to about 5.0% in anot her enbodi nent of about 0.3%

t 0o aboatlic@n@%la(rmichms ahoteblEconeizod kmewn tofprable s@rfs86 ¢antaigautd 2. 0% by
wei ght of the total conposition. [0027] A further conponent of the
dent i f PRQIStUEREHERIIPT BRORATtiehIR skinrarr)i # R sRGdYasistes (Fuch asdeM& vehi cl es,

incl ud ')@gltl?a"ﬁ, aﬂahérbgﬁél?,q\)}a?uﬂlrxg Séihpdegﬁ%xlsﬁﬁgteg chX&?cllfotin sulfate,

heparin, heparan sulfate and keratin sulfate.

[0025] In order to assist the deliver of an antimicrobial agent, for example, CHX
and CPC, to oral surfaces, both compounds are sterically immobilized within one or
combination of glycoaminoglycans (GAGs) molecule matrix by encapsulation or pre-
emulsification before formulated in the final composition. They can form complex
with GAGs through charge-charge interaction. GAG-CHX or GAG-CPC complex can
subsequently deposit and retain on oral surface via high surface adhesive property
of GAG. The deposited complex will slowly release CPC or CHX to provide
antimicrobial effect.

[0026]  The polysaccharide may be present in the compositions of the present
invention of about 0.1% to about 5.0%, in another embodiment of about 0.3% to
about 3.0% and in another embodiment of about 0.5% to about 2.0% by weight of the
total composition.

[0027] A further component of the dentifrice composition of this invention are

hydrophilic liquid vehicles, including but not limited to glycerin, propylene glycol,



pol yet hyl ene gl ycol, and hydrophobic |iquid vehicles such as triglyceride,
di gl yceride, and organic oils including mneral oil, essential oils, and
fatty vegEOam3diohs. Essential oils, as used herein, aPETARLWBAI028S

subst ances which are extracted via distillation fromtiny nolecul ar sacs of

each b?bl}aemhyzlahe gBiRel, ahel patrbphbbichRyupd #hicesi strHRE tﬁ?@fc@ﬁti@ﬁd yet a
separ at e substance created fromthe plant. The distillation process

ext r actsglyberide latidrganic loils ioehnting plivgral pirassent® oflsecxvbfativaregstablear e
hi ghly qon entr.ate extrqiés t hat contaLn hor nones,. vitam ns

] . and,
ant i seftfcESERLp RS JRediRtEINArg N turph 3ubstoRegs Spchae %aqﬁsz%mﬂohobi c

l'i quid icl - i ' ' inat n be
R R e S e S R R e U L
CoNMPOSiitin@itse dyRedrtidhigek hGuparatehilssi@se. crespe iahlthie pfarab@ut didlillaeioabout 35

W . % based on the whol e conposition. [0028] Using one or nore of these

| i qui d pvetsise keisacts Hee velapleseil from tie plant pas Swchiessental ofs frg highdy or al
cavity may be forrmulated into.a.use formsuch as .gel, liquid, or paste.
[0029] FHRCGadFRTY FYicerts By GOntaiB HOBMOPRe ViERE ABA SASEPEEHal WOk PRvor
conpon YR i . - A . I nd/ or
R e L A e T L
gi ve aspallpbabl eorhbaubiontaad &g Islead ddd ince pesparedhtdf @ abbut 2 epsbaats0as

natural antibacterial agents and preservatives at the sane tinme. The oils
sui t abivet. flofin Glasecasa of hemposi s ingluding bauidrvdhicles), eipecially of@bont At ed t o,
citric oil, | noil, |i oi |, .l enongr.ass oil, orange oil, sweet orange
oi |, gF%ﬁEPVU§¥£ﬁP?Faﬁﬁ%ﬂgﬁg%&mgkb?WPpgﬂﬁPEop oi | extract, tangerine

ext r acloodsnoel;Qgidne AIRBES & Mbselibuid\REAIE, Hhe LodhpoSHOR dlithe pFASAIETY

oi I, cinnanon 0|f, w nter green oil, clove or'l, euchyptus 0|T, gl nger oil,
sassaf f@sertidn fol i &Rl caviky 8RS/ Se forftul@el ingyHtibefdren Sidt asf deaaMaEdpad ol |'s,

carvone, eugenol, methyl eugenol, nethyl salicylate, nethyl eugenol, thynol,
anet holpasterm | | ef ol i um extract, chanomile, |avender oil, myrrh, eugenol, tea

tree oi age_oil | 1 ow, |inpnen oci nene, ndecyl .al cohol, citronellol,
al pha-1 inegﬁ‘e @?Wﬁ? 16F Fog}m}t}qrh%qet@p InygRfpg algp HB%@”B"I aV§ut neg, and

vani | i ' r - 1 I i %t act of these
7T avor SOmgRr R, sARE IR BB Ao Hafoll b s i Pk IR
conposiekiratis adtl diRETRERTENOricOUEIHreRs @ ket & AoOPhlyo iy a panitable

sweet eners such as saccharin sodium acesul fame potassium glycyrrhizin,
peri | | dhavionéy thehdantiditicrmcomaepidiony bphemydcilkanpturabamybacteriadagants and i t ol .
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size of up to about 20 m crons, such as Zeodent 115(r), nmarketed by j, M
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mar keted by the J. M Huber Corp. under the trade name Zeodere, including
the silica carrying the designation Zgodent 115 and 119. These silica
abrasives are described U S.in Pat. No. 4,340,583, to Wason.

[ 0032] Addi tional silica abrasives suitable for use with the present
invention include but are not limted to silica gels, precipitated silicas,
silicates, and hydrated silica, Silica gels suitable for use with the
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No. 6,440,397, which is incorporated herein by reference.
Precipitated silicas are those known in the art, such as the suitable
dentifrice-type precipitated silicas described in US. Pat. No.
5,589,160. Suitable silicates are any of those naturally occurring or
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Conposi by GRS ]. M. HieP CRSENinddPBBIRI: fAfe HeddeAT iIAHING the silica
carrying the designation Zeodent 115 and 119. These silica abrasives are described

in U.S. Pat. No. 4,340,583, to Wason.

[0032] Additional silica abrasives suitable for use with the present invention
include but are not limited to silica gels, precipitated silicas, silicates, and hydrated
silica. Silica gels suitable for use with the present invention are hydrogels, hydrous

gels, xerogels, and aerogels, such as those known in the art and described in U.S. Pat.



i nclude one or nore antical culus (anti-tartar) agents. Antical cul us
agents which may be useful in the dentifrice conpositions of the
present invention include antimcrobials such as chl orhexi di ne,

ni ddanmycin, and triclosan, netals and netal salts such as zinc
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dentifrices of the present invention, such as tooth desensitizing
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agents such as, sodi um and potassi umtetrapyrophosphate, whitening
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invention are preservatives, such as those that prevent mcrobial growth in
the dentifrice conpositions. Suitable preservatives include, but are not
limted twWO 20@¢d3gdopar aben, propyl paraben, benzoates, an@#CaltSaivslom28lich as
et hanol . [ 0045] Bi nders and thi ckeners can al so optionally be used in the
denti {0036 cdmpestair embodimehte, eagantart BitgMbdL Bipe qal ¢drapbsitiby of the
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| ngr eeantiul AW déMfrice compositions of the present invention include
antimicrobials such as chlorhexidine, niddamycin, and triclosan, metals and metal
salts such as zinc citrate, Vitamin C, bisphosphonates, triclosanpyrophosphates,
pyrophosphates, polyphosphates, polyacrylates and other polycarboxylates,
polyepoxysuccinates, ethyenediaminetetraacetic acid (EDTA), nitrilotriacetic acid
and related compounds, polyphosphonates, and polypyrophosphates such as
sodium hexametaphosphate, as well as other anticalculus agents known to those of
skill in the art, such as those described in K. J. Fairbrother et al., "Anticalculus
agents," Journal of Clinical Periodontology Vol. 27, pp. 285 301 (2000).
[0039]  Nutrients and vitamins can also optionally be added to the dentifrice
compositions of the present invention. Such agents can include folates, retinoids
(Vitamin A), Vitamin B (Bi-thyamin, Bz-riboflavin, Bs-niacine, Bs-pantothenic acid,
Be-pyridoxine, Br-biotin, Bs/By/ Be-folic acid, Bi2-cyanocobalamin), Vitamin C
(ascorbic acid, sodium ascorbate), Vitamin E, Vitamin E analogs (dl-.alpha.-
tocopherol acetate, tocopherol succinate, tocopherol nicotinate)and zinc.
[0040] A variety of miscellaneous additives can also be optionally formulated
into the dentifrices of the present invention, such as tooth desensitizing agents (e.g.,
potassium and strontium salts), condensed anti-tartar agents such as sodium and
potassium tetrapyrophosphate, whitening agents such as aluminum oxide and
calcium peroxide, debriding agents such as sodium bicarbonate, pigments and dyes,

such as Blue 15-C174160, Green 7-C174260, Reds 4-CI12085 and 40 CI16035, Yellows



Wat er 84.41 Sodium saccharin 0.01 dycerine 15 Hyaluronic acid 0.05
Car boxynet hyl cellulose 0.08 Pluronic 0.1 Flavor 0.1
WO 2009/032406 . PCT/US2008/070285

115 CI47005:1 and 5 CI19140, and Carmine 5 CI16035), as well as additives such as
mica and sparkles. As with the other optional dentifrice additives, use can be made
of either one of these ingredients or a mixture of two or more of these ingredients in
amounts appropriate for the dentifrice composition.

[0041]  In addition to the above-described components, the dentrifice composition
of the present invention can further contain a variety of optional ingredients and
vehicles generally used for preparations for use in the oral cavity, such as dentifrices.
These optional components include, but are not limited to, such components as
abrasives, surfactants, thickening agents, buffers, humectants, preservatives, and
antibiotic and anti-caries agents. All of these additives, described in further detail
below, are generally usual and would be known to one of skill in the art.

[0042]  Another optional component of the dentifrice compositions of the present
invention is a humectant. The humectant serves to keep compositions such as
toothpaste compositions from hardening upon exposure to air, and to give
mouthwash and toothpaste compositions a moist feel to the mouth. Certain
humectants can also impart desirable sweetness of flavor to toothpaste and
mouthwash compositions. Suitable humectants for use in compositions of the
present invention include edible polyhydric alcohols such as glycerin, sorbitol,
xylitol, polyethylene glycol, and propylene glycol.

[0043]  Buffering agents are another optional component of the dentifrice
compositions of the present invention. The buffering agents serve to retain the pH of
the compositions within the range. Suitable buffering agents for use in dentifrice
compositions of the present invention include soluble phosphate salts.

[0044]  Other optional components of the dentifrice compositions of the present
invention are preservatives, such as those that prevent microbial growth in the
dentifrice compositions. Suitable preservatives include, but are not limited to,
methylparaben, propylparaben, benzoates, and alcohols such as ethanol.

[0045] Binders and thickeners can also optionally be used in the dentifrice
compositions of the present invention, particularly in toothpaste compositions. In
certain embodiments, binders and thickening agents include, but are not limited to,

carrageenan (e.g., Viscarin, Irish moss, and the like); cellulose derivatives such as
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Cetyl pyridiniumchloride 0.05 D nethicone 0.2 THE CLAI M5 DEFI NI NG
THE | NVENTI ON ARE AS FOLLOWS: 1. A conposition conprising at |east
one gurfactant; at |east one anti-mcrobial agent; and at |east one
adhesive for use in treating and/or preventing dry nouth and at | east

one assbydavettidtdellbyy, schibuwi carbheymethyd astiuiose, ant $odiinr omibakymethyl
agent Im?"‘ aterl cal Ily ﬁ rmel ized in a co | ex WI h one g}r‘ ng(
gl ycoant™ ﬁ‘P’SYd’éHBY &, SEY Y Hobfm a}‘?ﬁu}_'a SNEF PAN AR caraya gum,
conposi t] i t4 0n
of ol ai Bt AribiPt rﬁf@%@véqi‘?‘%?ﬁ RsREEAALE Bl St 2 Aol o RRTRARIM
nout hWa§i'Di'ca,CanBéblRﬁdbl ®BRAgAY¥sium aldmihlith siig@esi tion according to any
one of clainms 1-3, wherern the at | east one associated pathology is
chosen {00d46] a Habaebeal uhevflm:tédiyi foand tinajahe idehsifticeorgmpositianid the
protozoal infection. The, conposition according to an ne of
cl ai ns Er%enww&eﬁlﬁnthﬁé the aﬁ%y 0 geeluge tegkPr PreveRk egy Bthe ea
cavity, ' ' . |aj - E
cherein @ﬁg@sﬂ%ﬁeaggﬁp@ﬁg% e pREERT HvABHLA ALY b21Sd by HpPifhglit Rato the
oral cavity and brushing the teeth and/or gingivae. For such brushing, use of a
toothbrush provided with plaque removing bristles and gingiva-massaging portions
in combination, although a conventional toothbrush, namely, a toothbrush having
plaque removing bristles or a toothbrush having massaging portions may also be
used.
EXAMPLES
Example 1

[0047] Illustrative Example 1 provides a non-limiting example of a toothpaste

formulation. The following ingredients were combined in the proportions described

below:
Ingredients % Wt/Wt.

Water 3.78
Sodium fluoride 0.26
Sodium saccharin 0.37
Sorbitol 67.1
Glycerine 7.46
PEG 600 1.5
Tetra sodium pyrophosphate 0.53
Xanthan 0.23
Carboxymethyl cellulose 0.8
Silica 12.5
Hyaluronic acid 0.5
Pluronic 1
Betaine surfactant 0.37
Flavor 1.1
Cetyl pyridinium chloride 0.5
Dimethicone 2

11



surfactant is a non-ionic surfactant. 7. The conposition according to any
one of clainms 1-5, wherein the at |east one surfactant is a

coc, oam AupPropyis249et ai ne. 25 8. The conpositi on accor di RGTIUS2WAP7ERE Of
claims 1-7, wherein the at |east one

ant i - mioromplal2agent i schosenf ronchl or hexi di nedi gi t sconat e;

cetyl pyridiniunehloride; and salts of the above-listed anti-mcrobials. 30
9, The dBMsi ¢ llbwtrasize Earmple @ panyidese rom-binafing etamplawes siouth hissat | east
one ad i j 0 fromsili,cone oils, polysaccharides, CMC, xantlum
car bopgﬁ,ﬁhﬁ%a Oﬁ‘nﬁ@éﬁﬁ?&‘“@&?&?ﬁ%ﬁ“wp#a‘f@ iO%8ri8the propetioas givearepar i n,
hcpar amesilf ate and keratin sulfate, 35 10, The conposition according to
any one of clainms 1-9, wherein the conposition further conprises at |east
one surface coating/ noisture relainthg polyner. 13 11. The composition

according to gay—one of clains 1-10 therein the conposition further
conprises at lleast odBgredisntsje source. Vo W/Wt.
Water 84.41
Sodium saccharin 0.01
Glycerine 15
Hyaluronic acid 0.05
Carboxymethy! cellulose 0.08
Pluronic 0.1
Flavor 0.1
Cetyl pyridinium chloride | 0.05
Dimethicone 0.2

12



12. The conposition of claim1l, wherein the at | east one associ ated
pat hology is caries. 13. The conposition according to any one of
clains 1-12 wherein the conposition further conprises at |east one
abrasive. 10 14. ition according to any one of clains 1-13, wherein
the at | east one anti-m crobial agent conprises about 0.1 to about 5
wt. % of the conposition. 15. The conposition according to any
one of clains 1-14, wherein the at |east one 15 surfactant conprises

about 0.1 to t T nposi tion
of ol aim1, ﬁ?@?ﬁﬁ}dﬁ‘@%ﬁﬁﬁ*gﬁ%ﬁVEﬁéﬁ%&#ﬁﬁ%@%m 1to
about 3 wt. % of Ahenmesiiesi ompaising(at lgash opg rpdagiantont Wsﬁlﬁgwroblal

| east one suhRjafiaalat |&@lst biRAgihe HREI0R ke nmréahﬁg laBl/oRfRNEGting Ty dholtRABd at
one adhe5|ve mﬂ

east, one 0,
cetyl pyridi ni e %ﬁl%?qcﬁéedc%aﬁgbql%%?e‘ﬁh%e?‘ﬁﬁoﬁ le n¥ &IEF'DI‘ éﬂlnfc?}(gogéalmg%%tglls sierically
for use i A tﬁ@mbﬂg%ﬂmﬂ@%%hpnﬁgrm@vmmwcaﬁs | east one
associ ated pathol ogy. 25 18 The corrp05| tion of claim17, wherein the
at | east one ,assogj ated 1S avg_facter alﬁl nfe Lo
c

fungal infect on, °ﬁ°5’é’ gﬁ‘tq aigy doy e gﬁbgt é’ﬁ&ab‘?ﬁ o oral
as her ei nbef @dmlldﬁsmonbed.

10 3. The composition of claim 1 or claim 2, wherein composition is a toothpaste; or
a mouthwash; or an oral spray.

4, The composition according to any one of claims 1-3, wherein the at least one
associated pathology is chosen from a bacterial infection, a fungal infection, and a
15  protozoal infection.

5. The composition according to any one of claims 1-4, wherein the composition
has low irritancy to the oral cavity.

20 6. The composition according to any one of claims 1-5, wherein the at least one
surfactant is a non-ionic surfactant.

7. The composition according to any one of claims 1-5, wherein the at least one
surfactant is a cocoamidopropyl betaine.

25
8. The composition according to any one of claims 1-7, wherein the at least one
anti-microbial agent is  chosen  from  chlorthexidine  digluconate;
cetylpyridiniumchloride; and salts of the above-listed anti-microbials.

30 9. The composition according to any one of claims 1-8, wherein the at least one
adhesive is chosen from silicone oils, polysaccharides, CMC, xanthan, carbopol,
hyaluronic acid, dermatan sulfate, chondrotin sulfate, heparin, heparan sulfate and
keratin sulfate.

35 10. The composition according to any one of claims 1-9, wherein the composition

further comprises at least one surface coating/moisture retaining polymer.
13



30 20. A conposition according to clainml7 substantially as
her ei nbef ore descri bed.

10

15

20

25

30

11.  The composition according to any one of claims 1-10, wherein the composition
further comprises at least one fluoride source.

12.  The composition of claim 11, wherein the at least one associated pathology is
caries.

13.  The composition according to any one of claims 1-12 wherein the composition
further comprises at least one abrasive.

14, The composition according to any one of claims 1-13, wherein the at least one
anti-microbial agent comprises about 0.1 to about 5 wt. % of the composition.

15. The composition according to any one of claims 1-14, wherein the at least one
surfactant comprises about 0.1 to about 3 wt. % of the composition.

16.  The composition of claim 1, wherein the at least one adhesive comprises about
0.1 to about 3 wt. % of the composition.

17. A composition comprising at least one surfactant; at least one anti-microbial
agent; and at least one adhesive; wherein the at least one anti-microbial agent is
cetylpyridiniumchloride complexed with one or more glycoaminoglycans for use in

treating and/or preventing dry mouth and at least one associated pathology.

18.  The composition of claim 17, wherein the at least one associated pathology is a
bacterial infection, or a fungal infection.

19. A composition according to claim} substantially as hereinbefore described.

20. A composition according to claim17 substantially as hereinbefore described.
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