Hi gh Fluoride Ion Recovery Conpositions BACKGROUND CF

THE | NVENTI ON [ 0001] Dental caries is a nmjor dental
waele@easmw44 hat affects the majority of the popuPEl/Us1909/037782

In the early part of the 20th century, investigators

di scovered that fluoride was effective in reducing the

i ncidence of caries. Since that tinme, fluoride

hat 11 uor  de. £ A nenrs FREReepy e SRS 7 °P) G002y

Most dentifrice conpositions contain fluoride ions in
the range of 1,000 to 1,500 However, for sone
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| evel s of fluoride in oral care conpositions. Fluoride
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orrde-i1ons |ngred|e

fluoriddeeid. fHor egangslgR0fietsuc derBfriéd’ éndihiteRadidm flforid@hea fluoride ion
solvent is added to the conposition to increase
sourcef in gsAqus ofovernlsaPq apyny suck as arqund 4000 spm; a5 dreumgd R0 PRAY
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I nteract and becorme entrapped in nultiple polyners,
fluorided o ewailabilityd thet gomposttioawharngeb hrd fehdotoildss thedesirable physical

Addi.ti onal. | t.ypical t te conposi.tions s
charactgilts AR kAR EiopleBBADRERS. G2y B Nitep Al pfshe compositions may
be tooYRi@fd halle "stickiness” or "tackiness" in the nouth

follow ng use. [0005] Thus, there is a need in the art
(0004} ‘Bhe wseiaf gricoadhesive po siftcopbilatien withdepide isknows, in the art.

toweffoni s, IR FAL AR B A0 LEHE! Byl il n i
polymers, causes a reduction of available fluoride ions. Additionally, typical toothpaste
compositions containing mucoadhesive polymers may experience undesirable “stickiness” or
“tackiness” in the mouth following use.

[0005] Thus, there is a need in the art for a high-fluoride content oral care compositions, e.g., for
patients who need high levels of fluoride, e.g., those suffering frbm xerostomia and/or tooth
sensitivity. It is further desirable to develop such a composition in which the anticaries activity of
the fluoride ion is maintained successfully over time. It is also desirable to develop compositions

which do not result in a sticky or tacky sensation following use, and provides a smooth feel during

and after brushing.



sensitivity. It is further desirable to devel op such a
conposition in which the anticaries activity of the

WO bavoni@ed i on i s mai ntai ned successfully over BCTES2009/037782
is also desirable to devel op conpositions which do not
result in a sticky or tacky sensation follow ng use,
and provides a snooth feel during and after
brushi ng. BRI EF SUMVARY OF THE | NVENTI ON [ 0006] The
present invention is based on the surprising discovery
that fluori de BRIEFRSEMMARY OF THE ImVENmI(DNd in high
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copol ymer. One aspect of present invention is
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[0008]sAEditicha abmF@ltmr@\de% freat abentonin€l0de &ﬂﬁ@dsmoabo ut
25,000 ppmtluoride ions; 1.2 Conposition 1.0 or

1.1 c@%?ﬁ’%tilqiilgl & compiynga fluprdesion sewce sutfieisot ig@raxide %a@tabout 1,000

%OQE%SWP%HBLH@J;Ogg ions, e.g., about 4500

ppm or abdut 5500 ppm 1.3 Any of the
1.2 p@@mmkmgl Lo opbdicomprisingladiuetide tdmesoh;cﬂrt@ptdvidmaﬂldast about 4,000

o S eanik it 2qaap TN PBx e SUELAIER cie bows 5500 ppm.
1.3 R%bﬂﬁ% Hi@édlﬁ %rﬁPésvltldlns‘{’vh%Mn e Hyﬁ?ocgflgiﬁngéq&fted fﬁom Arabic gum,

ositfons c si ng xant han gum
praattedigon, egarpoisiageanas gumpgudr gumg déxtoam, gdzldam Or @mthinasions
%outf596hydrocolloid, e.g., about 0.1%to about 4%
§§0%0. 2% t 0 about 3% about 0.5% 0.6% 0.7% 0.8%

1.4  OAnPofiHe p ﬂec@hﬁ@)éorﬁ%oﬁt’i&s%ﬂ@ﬁﬁh@&aﬁﬁﬁm hiions wherein
t he heteropol ysaccharide is pectin An of the

1.5 pAeace ﬁgre@@cirpg) SPMPRFHIONS SABPTISING drof @hﬂua%é% t9.abaw 50
BRssiitesh” sBBR 0P BENBL R e s rEBGBER 9dp0 s, 0.o%
.7%, 0.8%, or 0.9%;

1.6  Any of the preceding compositions wherein the heteropolysaccharide is pectin;

1.7  Any of the preceding compositions comprising from about 0.01% to about 4%
heteropolysaccharide, e.g., from about 0.05% to about 3%, about 0.08%, about 0.1%, or
about 0.12%;

1.8  Any of the preceding compositions comprising from about 0.1% to about 10% of a
PVME/MA copolymer, e.g., from about 0.2% to about 5%, from about 0.5% to about 2%,
about 0.5%, about 1%, or about 2%;

1.9  Any of the preceding compositions which provides a high fluoride ion recovery;

1.10  Any of the preceding compositions comprising an effective amount of an antibacterial

agent;



1.8 Any of the preceding conpositions conprising from
about 0.1%to about 10% of a PVME/ MA copol yner, e.g.,

wo eowotilsaut 0. 2% t o about 5% from about 0. 5% POI/HRIDOG/037782
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2% about 0.5% about 1% or about 2% 1.9 Any of the
precedi ng conpositions which provides a high fluoride
ion recovery; 1.10 Any of the preceding conpositions
| '
Dbt BBl bbb s AR ng o AR BhE B, e,
cgmpﬁmﬁlng a hal ogenat ed di phenyl ether, e.g.,
triclosan; 1.12 Any of the precedlng conp03|t|ons
cHRpPf BE BEccading eompesiiensLRpRRSing RN g fgetivermaung ppydesensitizing
agent.; 1.13 Any of the preceding conpositions
conprising a potassium salt, capsaicin, eugenol, a
sAnypof tha presadihg campbsn'nor&;ajompriainghl mtdssiarrssaltt capsmcin, eugenol, a
conbi.nations thereof; 1.14 Any of the preced
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potassi um oxal or conbi nations thereof;
opotadsempcldme@h pgtamwp@smw, ontissimroxalate, hecdrmbioatice theosmf

rc ent _in unt of . about. 0. 5% t.0 about
SO0 e PERETE AP s R SR ot RS pReSY im an amount
WHie L. 5%qofab&gr5p/plgym{gh$ource is sodium fluoride,
pot assi um fl uoride, calciumfluoride, zinc fluoride, )
zAnE ofthewricading comppeBons whersin thef flunsideden semerda sedium fluoride,
];%(:Ztgs&%%ﬁgﬁ orﬁ E(cr;aﬁg El ﬂl&%fdt d?mc ﬁ{ugrgg:? g%cfalnlﬁ?on?uzrh rﬂ%(())rrllc?e fithium

mMneidel ahophasphadrile, btammah am)ﬁ@e bbﬁdﬁ@fs| fliRkdARonate, sodium
di et hyl am_noet hyl oct Qyl am de hydrofluorlde

dmgaeiuierhespiate RABAS tIMmMeeSpe@ehospats lsyviamiag hydrofluoride,
f f
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hyadylpftidiouindfyoraie (hldauﬁ'jlltrm)rpld)damtm floanid®, satosinesstannous fluoride,

CBAERF BPETAR TEHE SRR RO AAATGRE THERs or gompinations

Améregfe the precedi ng conpositions conprising stannous

ion agent, triclosan, triclosan nonophosphate,

cAnpohtripiicading sbeppsitions, corrememugdit least abantA0'h by imaght water;
cyl ani

o SRE P et b PS o oibE MdiskaoSue P He iR fiaeap. ticlosan

monophosphate, chlorhexidine, alexidine, hexetidine, sanguinarine, benzalkonium

chloride, salicylanilide, arginate esters, ethyl lauryl arginate, bisphenols, domiphen
bromide, tetradecylpyridinium chloride, N-tetradecyl-4-ethylpyridinium chloride,
octenidine, delmopinol, octapinol, nisin, zinc ion agent, copper ion agent, essential oils,
furanones, bacteriocins, a basic amino acid, or combinations thereof;

Any of the preceding compositions comprising an abrasive silica, an amorphous silica, a
humectant, a stabilizing agent, an antibacterial agent, a sweetener, a surfactant, or
combinations thereof;

Any of the preceding compositions substantially free of polyethylene glycol;

Any of the preceding compositions which is a dentifrice, e.g., a toothpaste;

Any of the preceding compositions which provides a high recovery of fluoride ions;

Composition 1.21 having from about 95% to about 120% fluoride ion recovery;



brom de, tetradecyl pyridinium chloride,

N-t etradecyl - 4-et hyl pyridi ni um chl ori de, octenidine,
waledopopiombl , octapi nol, nisin, zinc ion agent,PCDPRM®NI/037782

ion agent, essential oils, furanones, bacteriocins, a

basi ¢ am no acid, or conbinations thereof; 1.19 Any of

t he precedi ng conpositions conprising an abrasive
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[0009C ThPPEsent (Hventidhl i€ Alsb Hirdctdé /i 4 inkthod forttréhting &erostomia and/or tooth
_toothpaste; 1.22 Any of the preceding conpositions.
sensitiyiy epmpryng eryiag Ry ang elccompoyitigns 1. Oaok-22w the Al cavityge.g., by
brushi nposition 1.21 having from about 95%to about 120%
‘uoride ion recovery;1.24 Conposition 1.21 having
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conpositions. [0009] The present invention is also
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1.22 to maintain high fluoride recovefy in a

the rarggnt i fri ce conposition. DETAI LED DESCRI PTI ON OF THE
ENTI ON..] 001 Throughout. t he .present,, di scl osure,
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the range can be selected as the term nus of the

present diggeabopin® i % to pheutciiip der exapipie aout a%plioabewt10% by weight.
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4:1, arabihe kypotymerHae aR¥idragd molepuaibyweighi & gboes3N00f tb abowgan,000, for
ey ot IO R OB SRR AL e
AN IS Rk SR DT NS ] B2
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[00 13]3&@19 %ggt)qgﬁg)gg gtﬂg%?ésggtahve%rﬁgg Glso ?Igcll?(}é'\élE{ly'\é?\O(?O?I%%, %ﬁﬁ:ﬁqsmay serve as
an emulsifying, thickening and/or gelling agent, and is one that can further contribute to
maintaining the anticaries activity of the fluoride ion over time. Preferred hydrocolloids include
plant exudates such as gum Arabic; seaweed extracts such as xanthan gum, agar and carrageenan
gum; plant seed gums or mucilages such as guar gum; cereal gums such as starches; fermentation
gums such as dextran; animal products such as gelatin; or combinations of any of these
hydrocolloids. A preferred hydrocolloid is xanthan gum.

[0014] The compositions of the present invention also include a heteropolysaccharide, e.g.,

derived from plant cell walls. The heteropolysaccharide may be esterfied, e.g., partially methyl

esterfied, and may serve as an emulsifying, thickening, and/or gelling agent. A preferred



GANTREZ brand from | SP (Wayne, NJ). The PVME/ MA

copol yner may al so act as an anti bacterial enhancing
w@g®ntiliclid present in an antibacterial enhanci nBCT/US2009/037782

effective amount. [0013] The conpositions of the

present invention also include a hydrocolloid, which
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heteroﬁgleglg%c’gh a ]Esaehcgm aﬁ pre gecélginitlah el%re st %c%%%grtpeq}%lgleag (San Diego,
CA) uh@atm/@adeharﬁemme? pédtdeSBf/qimmcol | oi ds include plant
udat es such as gum Arabi c; seaweed extracts such as

[0015k5h<t mmpcwmns agme PaesanidaYenigB arrableorproyide ﬁﬂngleré@pvgw fluoride
ions. git e é l?eg%erp%gfrf] a??rg%ﬂ?ertngﬁ"@d%% 153?15\ ?ﬂfg)rr]lsf cove%aqf from about

90% tp al@(dmalzs%sugh alBsut 9elbato zrbouot 1086,rdbbed 3% RS atiut &10%%,08r about 100%.
these hydrocolloidg. A preferred hydrocol]loid is

The tegnt Pegsidgdon recOwPrd| ﬁq@evwﬁgﬂg?weolﬁgs ondithe like deserifes the

relatldggﬁ’rlﬁve ¥ h fle3R dr@t?éa}‘grﬁf)ﬁqtp Flfl@ﬁ&?%é’ SAEHRH § SomPosdtion, and the

rmnp ant ¢
actual maimb&qcmhgmmmfrfhxmde iorepresont whtea Lompositiorgis ,mqmafat:tu&td yr at any

givenpme% erefgn /%?e?(ggmnc?n%lb g‘r@érﬁ g Anontﬁsmél rfc’lcl)r];t S, oi(':l 1 year following
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pectin may be obtained from CP Kel co (San D ego,
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recovery of from about 90% to about 120% e.g., about

availably fhpride wpe.tg. ;Lfr@%ababtomO"/«g@%bpbt BoGute- gL,lacbwt H10 %ali@ehout 110%, or
about #ﬁ e I'lye}: ac{u%[ %ou é ?ﬁlﬁbrﬁ&k oggvgl?a%ﬂ?;grn%{y be c{e? %/%d%a%ed on ionic

1 ons escri 1 ons
fluorideetestirg@rintdieing e wrﬁitpemﬁlc ebaenody for fluutdé, de \Mel‘l ras nuclear magnetic
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. ; f.
in acc@éﬁeﬂ%ﬁﬁ%‘c%’r@ ro@éd@ﬁwqﬁg&)ﬁeﬁ%ﬁ:aﬁé%t@ Jﬁﬁ Sdﬁeth%ggglfecggculatmg
theoretiodllaowiunt offfimafidetons aregiso Khogin'in theayt, |ad¢ magxmlepmdwmenrmmber of

neans. t hat ual f. avai |l abl e fl uor
factor] B0 inedRpitioB 56 Gpr G EA AoriqaHan SoviEe RSP RPTE fiized in the
comp@m&pts of available fluoride ions in the conposition,

g}@ about 95% or greater. |Indeed, high fluoride

[0016} Ebevide wnﬁmayéxem % # Heoridedon soures. érfbmﬂswofsource may be
anyenif s Y fafe Pl ok 300G PR bfephy PRARTIRE T sources
include/soRbREALS 0f1tHO Pubideioaiduch 28 Yor éathple: 36diuin Md%ﬁo@hssmm fluoride,

about 110% _or  about 105% . The actual amount of

calcium HegridgezingAuerids Fiappmmanivmm fluprdey dithipm; e d aswponiwm fluoride,
stanndulg Mubrild lé& or fffu%%iuggnétgVaﬂhY:Hﬂgleﬁmdogilﬁes;F}ﬁ)%oﬁb&?]i)hosphates and

ectrode uor as we as nucl e
salts thereof such as, e.g., sodium monofluorophosphate or potassium monoﬂuorophosphate

laurylamine hydrofluoride, diethylaminoethyloctoylamide hydrofluoride,
didecyldimethylammonium fluoride, cetylpyridinium fluoride, dilaurylmorpholinium fluoride,
sarcosine stannous fluoride, glycine potassium fluoride, glycine hydrofluoride, and amine
fluorides. See, e.g., U.S. Patents Nos. 3,538,230, 3,689,637, 3,711,604, 3,911,104, 3,935,306 and

4,040,858, the contents of which are herein incorporated by reference in their entirety.



resonance i magi ng. Such techni ques are known by those
of skill in the art, and nay be perforned in
waecwondmmee with standard procedures known andPEUSDEE7782

in the art. Methods of calculating theoretical anmounts

of fluoride ions are also known in the art, and nmay

depend on a nunber of factors including the selection

aparti.cul ar fl €.l source nd S
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there SUC I Uum nonot | uor o
prov1dlmg lagh ﬂumndmnnfréaoaenyrﬂms&)ﬂnamhs fdl boonigg mzmmfacture of the composition,

prefergf i 0PI Bt oGy ety RGn I agppblacure of th

compd‘sﬁio\ﬁl Adhh18b HE¥Jund Thdt U8 cotpgoRitions FPhe 'i‘)?éslaﬁl' ilBntion maintain
[ uori de,” sarcosi ne stannous fl uoride, glycine

ﬂuonq@opaggallamlmy fodloivdieg stotage,ieng, dfied B of bumnthbg compatedit the fluoride ion
fluori,des S, Patents Nos. 3,538, 230,
conten; wiig thehm @Slg?nﬁlsgﬁ‘ﬂaly%l"@ﬂr 404, 3,935,306 and

[0018P TR Ebm3RRBitionk 6f Giepr@BhitSnAntioh ntdy BiPriseh thﬁhtlty of water that is higher
I ncorporated by reference in their entirety

than that permaliy asweiatesvidlea trgditignal opplepteraapInpsitiany njf%mhy@mcollold

et e Lh USSR 0, BB 10,008, VR f o
formubatiGN € phigve aridsired rheology, vettikmistaining dhigh conedntration of fluoride ions

25,000 ppm Preferably, the fluoride ions are present
in the COMPRSititount of at | east about 5,000 ppm In order to

[00 19FT9¥ bidPeattl EdnfosHRIAGS ?I’Jféﬁabl?rfn b fBHﬁ oPQHé icf PPPefe?38 Qentifrices

he exact wei ght percentagé of | uori de 1on source
includieut dre nctdnpm@i toi \{anomay’pemﬁlpothpipm; mm]g pefsbintobtiegel, mouthwash and

stoic ertie f different fluoride ion
mOUthI s § T ‘%\"é’l”g ea'fjﬁ)é%b nt of fluoride ions
[0020PESR¥mbolinkdhe, BT dddipdsFiof d& ProkiRE thal8an incorporate high levels
conposition is capable of providing high fluoride ion

of flugridgdoranyicaries tregtomanst thethfsensitinityn gndrsmostamiag rhesbmphgtions may also
1ncorpg¥atnpgr§ I tr'rr%‘rg sgr{setf\ﬁéﬁff en% gg tg | Mpogat%m:g.l%nsggtse %:tgé as %otassmm

n1trate§> p@fﬂ@ﬁmﬁ bi@ﬁrbohiteff&ﬂas@iuﬁﬂclﬂmd@ pordssikacittdis and potassmm oxalate;
nposi tions of the present inventjon mainta

c:apsalf:qnu @}gea@l §t59ptlélgh$a|lt§bqlpq saltsy hleriig salis grtdoqoggjgnat@ng thereof. Such
agentsq%%fﬁe gﬂd\%ﬁ 1r§e1’ﬁ%m/9 §moﬁ&m&ﬁj pfe‘?er&lﬁ?t : W\bge%edggfri‘teodm% to about

e conpositions is In
10% by weight based on the total weight of the composition, depending on the agent chosen.

[0021] Preferably, a desensitizing agent is a potassium salt in an amount of at least about 5% by
weight of a potassium salt based on the total weight of the composition. Most preferably, the
composition includes about 5% to about 10% by weight of the potassium salt. Effective amounts

of such potassium salts and their use are described in e.g., the following patents: U.S. Patents Nos.



[0018] The conpositions of the present invention may
conprise a quantity of water that is higher than that
woernalieys associ ated with a traditional oral CcBCBEUS2009/037782

conmposi tions. The hydrocol | oi d, heteropol ysacchari de

and PVEME/ MA copol yner forns a paste that traps the

vvater in the fornmulation to achi eve a desired

Vi t.aL D n n
3,863 P({%S ()%g ISS\Q'HJI 4?3@22 tfél% n%lge%lt ON%QPégelﬁ?&%e eg?)é/lre erence in their

ent1ret90mspﬁefdiiﬁbly,&h@d@feﬁilﬁhhg agént idwtdseium ditrare. dent i | frl ce
erred dentifrices include but are not limt
10022l/“éh¢ %rakcarwégp%fnqné of fisapsesent inyention patiewhly fpﬁb@rﬁn@j@de at least

!
sbout AT TR b oS i BEBEME SoRBOSRINE e RSB, or about
40% te abquo §0%i byrwéightprater. didds ishggicamornesaat@ahat wolldde used in a standard
| evels of fluorjde.for antica r eat nent

i es oth
sensitiyg foth prantigaries gntifics SpQasfoothpastes BRYES ?rreoqfénﬁﬁwék%n the art
would! e’igé& Q‘Pz{r?érean%u%' t Of w%f ﬁ) Lfi&ﬁ%'c‘bingbglﬁoﬁ iefts Yﬁ&&‘iﬁ? S,

assiumsalts s as potassium nitrate,
[0023}Othes ﬁmkenimgcagcrtt- that may petussksinuine oral caré dempgmiticas of thepresent

invent@{nr Bﬁi’?ﬂ}m% %{}1 éggae;lfs:ﬂ%e o(?\?r!}‘?nt tgie] P%%)%ai éiﬁeﬁ eu%g rrlgtl l.imited to: silica
thickeﬁé}Emgl itQNSodt e ﬁ%ﬂ{ate %%Bxﬁﬁaﬂylscenﬁbbs@%ya{dﬁc;&hylrbeuulose
i ve anounts, which Breferab vary “bet ween about

hydrowp@qx%l pdlmuhydrmwhy@e hosdy hydgxpmethiybcarbaxapropgi egtiulose;
methyrfﬁﬁl!\j ézf:léltglp%n S%?aggcg%eﬁlgrcgﬁ ga]rs] ﬁ)&t/ge aa@ éﬁllx trgsc n oftibinations of these

compmaﬁmblw Addifbrial tHickneR iy Be 18kd 8t arh@add oARIEtabeIO 1BYwt % of the
ight of a potassiumsalt based on the total weight

Compwthnrms‘ldcﬂﬁibg thﬁldwlgllk?tﬁﬁhep?(@ﬂ@ﬁ’é@py, the conposition

0,
ouz4] BEL UGB br B AR 408 b L ot ppmn
additienl dsivangderthBpicallg asealne. otld earei fbedulatiom, @cludingdbut not limited to:

fol l ovv| ng pat nts: U Pat.ents Nos. 3, 863, 006,
triclosgn;drigl O&aaﬂsnw P%étf' ﬁi?rhei“ﬁélec6‘ﬁ¥‘éﬁlesh‘?ﬁet19‘ﬁr3dﬁm&h“§aﬂne

benzakaﬁ %@(ﬁdtfﬁéy@gﬁﬁéeﬁgﬁa{er&sfeﬁe kth ty?ﬁhf’}ﬂ %anatév%%sfphenols domiphen

pre sensi Ui zi ng agent |s “potassiu
bromidé ttctaidecyllﬁ)@ﬁmﬁ]Jdehh)mieaN teaadecylodrpthylfyridinsurnichlohide; octenidine;

ent Jnventio referably further include. | east
delmoRisgT ouBPD P A O RASET: SSHBHHOB RS Srerel ot R
bacterﬁﬁm‘} 0§a'lt§ bPﬂ'le fSrefoing abtiveSAhts aBdiniRured RRY borfiBiatichsaRQHiL.

b I ght water. This is typically nore water than

[00251/\@pt1@nab edcu@w fonthg ozal amaaompgshgm& gfithe pr@@mﬁ inyiention may also be

ries dentifri uch as ast e gAY .
used, GPhf € B b B RS g ARHOR R Ryin BEHYE B e o
abrasi@ésiablor @fno bﬁ§ siliCa, huleCtadits CRAMIOLhE h€omts, Bitibat@rifll 43BhtY, sweeteners,
[iquid. [002 Ot her t hi ckeni ng agents that may be
colorawewrfaﬁtatlﬁeh ing agente OthSHPHLSS Proysatative agratspehalating/sequestering
agents P‘fﬁﬂ"nk ga%méjfaélgé phglel?lg g#lg’}%@%g&% Zbgﬁ c‘éi}%ié{flgl F%hé&, Bacifiers,
antlblOthS’ anti-enzymes, enzymes, pH control agents, oxidizing agents, antioxidants, whitening

agents and preservatives.

[0026] One or more abrasive or polishing materials may also be included in the oral care
compositions of the present invention. The abrasive or polishing material can be any material that
is acceptable for use in a dentifrice, does not excessively abrade dentin and is compatible with the

other components of the oral care composition. Exemplary abrasive or polishing materials



t hi ckeners; glycerites; sodium al gi nate; carboxynet hyl
cel l ul ose; hydroxyethyl cellul ose, hydroxypropyl
w@edobaiwee; hydroxynet hyl cellul ose; hydr oxynepdilyius2009/037782
car boxypropyl cellul ose; nethyl cellul ose; ethyl
cellul ose; sulfated cellulose; as well as m xtures and
conbi nations of these conpounds. Such additiona
k
1nclud% I'Hé.l? a%hqg)'i ién(l;n’t%% g(p t%llfé’:%f, %gigga%ﬁﬂﬁﬁat? 5 C a ohzﬁeé Eﬁ(y Blﬁﬁ}'iﬁ‘é‘ derivatives

and saﬁ@tﬁéﬁﬁ)lftdndIiiesn[cﬁl@%léx]asfﬁbmatﬁfﬁﬂwsI ti ons of t he pr esent
i nvention may al so include a vari of
[0027la@a¢ o7 HALS hua&Ctav@ Hyebg added i @swm} ca@ec@mmsw%% ofcthe present
r

1nvent[ ?57 ;ﬁ# S a\’ﬁ&ﬁ%%g&%ﬁ%&%ﬁﬁ%OQHﬁ@% lél Xllblgg érﬁdfo} gl){lltt hlﬁ M; ture in the
formulagined. | sefid hummgnisnmludae butere nat lknmedjtm \zztr[otmls Ipdblmeric glycols and
other >a I)%%l?aggci Ll:lrg%ﬁgﬁ% %ta%’g ;{){E{Q)Sf Bpegélgé@s lg?}lljczre)r/cl)l erythritol, xylitol,
sorbitd1ShhAHRE 31'&(9%61' Hiﬂld}b féﬁls%é}fjl?ydrolzzates and combinations of these

N tetradecyl -4-eth pyridinium chloride; octenidine;
compcdehltsoblnemmlmpoextmapoﬁuhb presediinyensipm maly@isoetgesnbstamlcabp éree of

ent oPIlS pones, bac ci ns;

volyetbiRpE ISP 1.8 T TyBi o e eyl oot aR s Dl PLES ot the
compds@fgal nati ons thereof. [0023] QOtl onal addi tives for

the oral care conpositions of the present invention

[0028hAptibictasiabegentsemdn bs weed idseduntdencofonivmnianisnmsig degred, and can include
knowr{ ma&gnzﬁ ggrg[% hgedl iff %enthfpl% ?%ﬁ%tx%% d?:ﬁt {%ﬁr}nt lge%%mc a01d sodium

as Ves ous I Ca

benzo@té qidtdtsbﬁlhﬂlgena@a&élﬂﬁ)nc avidi hacplenokd ccﬁ@gﬁmhas sx&%&gbaaﬁpﬁthol
col orants, surfactants, heallng agents, other caries

chlorodyysyelnihynply ancibels icalypiof &Wﬁgrpééwélsqleﬁ chgh a@@ﬁh@ol hexylphenol,
heptylghén%ﬁno@ﬁﬂ Hblnﬁe eg&cmef (l)e{uﬁ'lgfrsldlﬁﬁﬂ CI'EI e T sﬁlg@ﬂ}yﬁdlmum

nti-ca us’agents, opaci ant |
chloridey cetypyridimasy ﬂanmgfemst,ylmﬁdumpn ichloridgend sstylpyfidinaimigromide.

agents,. anti oxidants, whitening agents an
ComppilEatisf 484 et {miin e 5F ietidE SBp pRgpebasic amino acids, c.g.
arginiRQit £Bd Be GREAN forths may al so be included in the oral

care conpositions of the present invention. The

[00291&5?‘/9@131‘1@5 vy pobsesin e orak @W @Qmpﬁamome ofithg piesertriiedntion if desired,
ble for use

and ) Fbld? oBF SEBR0 By MR RolBRudimBite BRERn e to the

produétt [$Ritakile BWéB‘déif&éSm@Iﬁldé Bet ¢ abt 1Fait& 16 OsHRBMdrink @Ad derivatives thereof,
Exenpl ary abrasive or polishing material sinclude, but

cyclarafrt@s f%‘tderli*’#l‘teé therept, acepylfane K., shavmatiasneobrpendiadiydrochalcone,
i A P e SRR R e s

sweet@lersaor e hunectants may be added to the oral care
[0030]8&‘1‘5 ggﬁ%lfeggrg%ﬁggtfén{sgne haréseofs lgeﬁ,nlhﬁllpg%/qe igthe %HI:%?% pgrglgc\)/sllt%nrs] %f the present
1nvent'ﬁﬁi X #aBla g uSEHLBoY iR dril ctaﬁefof'rﬁﬁﬁﬁbt?st dﬁﬂé{)reg&ﬁﬂuentlon include, e.g.,

humectants include, but are not limted various
anionip ghrfantanits; zgitieriohis sarfdctants, nonionic surfactants, amphoteric surfactants, and

cationic surfactants. A preferred surfactant is cocoamidopropyl betaine.
[0031] One of skill in the art would recognize that an ingredient may serve various purposes in the
composition. For example, polyethylene glycol may act as a thickening agent, viscosity modifier,

surfactant, and/or humectant in a dentifrice composition.



ot her hydroxy-based hunectants such as, e.g.,

propyl ene glycols, glycerol, erythritol, xylitol,
w@orbittsh4 mannitol, lactitol, hydrogenated steCTS2009/037782

hydr ol yzates and conbi nati ons of these conponents. The

conpositions of the present invention may al so be

substantially free of polyethylene glycol, e.g., less

t 0, L .
o032 Ak et 4% b 5 A0 1R oFRBUL DN U ymtaions
and canbedeledted eded Up@mheﬁntm®d@0d gasofsths farmutieidons ad toapdmize the

ude . known anti erial agents used in

physicfioidiapshelts hoPCeTS Lo gH R B Lo bonzoi ¢ acid.
[0033]9}’7&1’! 1H0érﬁ%ﬂ ZARNhSw HeedG e 'Wlﬁlex@%f t% th@ﬁﬂl'o@vu?é:ﬁdﬁ-lnﬁﬁ examples:

phenol i ¢ conpounds such as betanaphthol, chloroth
t hynol , anet hol e, eucal ypKé&MPlcadvacrol, nenthol,

o024 R PSR hrs AEEE PE bRAEA e i on

concer#ftioh bES 000 pra Std/pRparedli ’[‘héﬂ'ﬂFﬁéﬂiéﬁ[é fdetheC@pbRVbhHrB btéfRnted in
f1uori de, cetyl pyridi nium chloride and cetyl pyridi ni um

Table br oni de. Conpositions of the present invention may
al so i nclude one or nore b@éilglam’ no acids, e.g.,
arginine, in free base or form [0029] vaeet eners

myv ha ||cnr| |n fhn nral cake r\nnr‘nn0|f| ons nf 4
IIMJ L~ A~ oo T 11T CTITe U UATT U U UgQuUTTpoOoOJT

present invention if desired ;mA nay Bnr‘ ur‘ga nyq')f
Poloxams 487 commonl y used in la dehiliricelto lifrpard.5d ~ 1.5
Glycenmi easing taste to the producB.| Suil2able siweeténers 3
Polyethylenauglecddut are not linjted td: sag¢harihs and

Xanthdiegdnyat 1 ves thereof, cycl amglgs ams|derg vptives
Pectin! €' €07, acesurTane- K, [Thauggi[in,o fgoni SpEridin

Hydro* i ﬁ/lyf cen %I,Sél.gilf,\,\d”[,l:[\“ ated gl .y.&z(ii\ LA 2 aextT US5¢C,

PPN ol ana oy, 4 aox
oC, UI ULUST (J.IIZ)Z Ty ULt TICT

wrfactiant o
e——SHHtactHahtsS

PfOEX!ﬁﬁS[gléFan be included inlthe arlal c3te compositilons &f
Sorbitelhe present invention. [Surflddtlant&8 st | f d7-6|helbpa
Gantrez8-27 (R MEIMAI copslyofert he predgnt i nventi op i ndljude, 1
Water€. g., anionic surfactants, 48Wilt t48.7 oni cSBUr 482t ant8.8
SodiumQMogBE C surfactants, apphotgriic gurffagtppts,  jand 1.1
Sodmﬁ%ﬁécﬂ@hﬁ? surfactants. A pr ebgrreoo §urrq)cg ant 0S| 04

[ MWW

Sodlum%pnzo'LQUUpL gEX'”m”SLd' e lUHSlJ of Ak |5|| thg s

o o
O C— rCCOoOygrmTZCT U1 aTT T

o

POtaSSiLg{LSQH@ purposes n—the CO!T'QI'}Si t |¢\|1\ »H'l-:n:"UleZ ] ;’ 0.1
Cetylpdad\n&mgllﬂsﬁde glycol mayl act 02< a t hilckeni ng _ cdelnt 0.2

Dibasigipotasgumphesphiatei er . surfact adtl. andlor IKufrect 2nt i n2a
Sodiumiéhytliokidece conposi ti on.[ 00385 [The otther i hgr 8 lent 8.5
Polyo30 46 ydmyeratedadaytopbilt hose comnpnl y3ysed 3 n derstfifri 84

ZeodehOrgul at 1 ons and can be| sel egtled pased upopn the 6
Zeode tﬂfl%”ded end use of thel formgiari opgy andgTO O M zg

Cocoamidopropyl betaine 0.3 0.3 0.3 0.3
Flavor 1 1 1 1 1
Sodium methyl cocoyl taurate 1.2 0.5

FD&C Blue #1 trace | trace | Trace | Trace| trace

[0035] Compositions X, A, and B formed a paste suitable as a toothpaste. Composition C is
found to form a paste suitable as a toothpaste. Composition D is found to not form a paste useful

as a dentifrice composition.



physi cal and aesthetic characteristics of the
formul ati ons. [0033] The invention will now be
waemenitsed with respect to the foll ow ng non- | Pei/UB2099/037782

exanpl es: EXAMPLE 1 [0034] Five dentifrice
conpositions fornulated to achieve a theoretical
avai |l abl e fluoride ion concentration of 5, 000 ppm are
prepared. The ingredients for the conpositions are
presented in Table 1 Table 1 [0035] Conpositions X, A,
and B forned a paste suit akhfiple2 a toot hpaste.

osi tion is found to forma paste suitable as

Conposi, C a .
[0036} Germppaidens. X.cbARbEiwasaredPy ¥olprigerg and foyed te bavm & sprosthe’ feeling.
CompiSEALC RRIFOIGAL] \GRRRRITE SO PRI B £l covty
followlinguse off thelrawmositios.moot h" feel i ng. Conposition C woul d

be found by vol unteers to_have "snmoot h" feeling in

the oral cavity foll ow _ng_Ef%‘BplG t he composition.
[0037]5(5?1%’?{)&@15[)@,%7@ a@@ﬁ@a%'tés‘lté?lnt%r %orﬁie iﬁn 20816 MR hES fe®@F9mpositions

uoride ion availability en the conpositions
are initialdy preparedlafigr p mepthsad aceeldrated 3ging (atH9°Gfand @ 5%l relativelimidity),

' t A40C.and .75% t.i hum di.t d aft 6
and o R Gro et PP At FeRs e BN i BB G o
Table 2. Table 2 [0038] Reguble® showed t hat

canpositions lacking xanthan gum pectin_ and a

Compgpaitia MY knsjsd Pyemde iorre di |2t mpythdlioride | osg 6ohorith fluptidiion
ion avaj | abidity. The initial fluor,j I on . o
avai | ab| PRESArIsMng. asuisat IbPRLOR s eroesryingpm %
(bel ow P0% for Conpositlireasedy)and C thlsecorgityng

studies! are not nerformad on Commositionsg A and C

Conposi | $88 (B02%ht i nued [t¥71l 658 %\ ai | abl e SFTOKBYH

i on
over—ti %543317%2: STy, I\(f#{lpUbi tTom X IltiNE\di s ol
and conpléte avai |l abl e f|l udri de anounts, |even

fol Tow hgreB (owmh hs of adiqsgs (PB@BO] 1t wi[l434H€87%)

Ql W »| X

appreciated hy those skillled in the art tlhat changes

and al t p#400i(8%%) may be naBWA to the enbodi| AEAt s

described—above wthout—departing fromtire broad
i nventive concept thereof. It is understood,
[0038] Resutts Shi@vedt thatcohdpositionyRolting RartBar@im | pediii,eeld a®@ UME/MA

copolyPrr?errt iirr(l:nlielzdai;.teg/nsg(f)fglir lr(T)ESn(t)fS fluoride ion availability. The initial fluoride ion availability
following manufacturing is unacceptable (below 90%) for Compositions A and C; thus, aging
studies are not performed on Compositions A and C. Composition B continued to lose available
fluoride ion over time. Surprisingly, Composition X maintains full and complete available
fluoride amounts, even following 6 months of aging.

[0039] It will be appreciated by those skilled in the art that changes and alterations may be made
to the embodiments described above without departing from the broad inventive concept thereof.
It is understood, therefore, that this invention is not limited to the particular embodiments

disclosed, but it is intended to cover modifications within the spirit and scope of the present

invention as defined by the appended claims.
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di scl osed, but it is intended to cover nodifications
within the spirit and scope of the present invention
wa@soodaiiomed by the appended cl ai ns. W cl ai m  1PCEUS2009/037782
dentifrice conmposition conprising: a) a hydrocoll oid;
b) a heteropol ysaccharide; c) a PVME/ MA copol ynmer; and
d) a fluoride ion source sufficient to provide from
about 5,000 ppmto about 25,000 ppm avail able fl uoride
ions. 2. The conposition of claim1 wherein the
We cldimelr ocol l oid is selected fromthe group consisting of
Ar abi ¢ gum xant han gum agar, carrageenan gum guar
L. g‘ﬁﬁi’Fn 44 F%POS&&WWSI% conbi nati ons thereof. 3.
{I&gﬁbfdl on of claim1 wherein the hydrocolloid is
n gum 4. The conposition of claim1 conprising
fb)mhaﬁmpﬁly@cﬂﬁ%ibo about 5% hydrocolloid. 5. The

érrposmlon of claim 1l wherein the
h

v OYS N 8oPAMegeds pectin. 6. The conposition of
Ccll)aé ﬁﬁol'ld@ @(gfps!du?derb%fffi(ﬁéﬂpt@ "Hdeqr(gﬂ- B 5%@#}&)11&(4’219&@5 000 ppm
het er opol ysacchari d . The conposition of claim1
cmaﬂablsﬂngnderlom about O 1% to about 10% of a PVME/ MA

2. C‘flgqﬁo)érg?sgloﬁloé ﬁﬂfrpj o\ﬁ) 863'11 yrdé%c(g@gﬁ) éectﬁ&om the group consisting
COMM@Bictgdutt) x@thed Aldl) égamhﬁhga@ﬁmgaﬁ Sgudr Bindl! Me*xltru@ _ﬁ?ﬂ:ﬁun, or

ion recovery 6 nont hs fol | ow ng manufacttre’
c@ﬁlpiusattqnbﬁlemfcl aim1 which provides gr eat er than
90% £ | u [ ition
- o eomiadon 4P bl 1 @kl R R dloootbie Ry BA TR ' o

. aThéduinhpa31tioa off alaird d @dinprisiag fOREalmIPWSHE fotiboof 5% hadidtolloid.
11 wherein the antibacterial agent is selected from

-t Ree epmenosition 9d plaim d gvhsrein theheicieply wgchandr npactiat her
. CPheY éMﬂo‘sgloH o Olafh ll%rohﬂ)?l’sm%%n‘f 0% D1 b/of?)sabbnteéf"/e QFa

heteropolysaccharide.

N »n A~ W

7. The composition of claim 1 comprising from about 0.1% to about 10% of a PVME/MA
copolymer.

8. The composition of claim 1 which provides a high fluoride ion recovery.

9. The composition of claim 1 which provides a high fluoride ion recovery 6 months
following manufacture.

10. The composition of claim 1 which provides greater than about 90% fluoride ion recovery.

11. The composition of claim 1 further comprising an effective amount of an antibacterial
agent.

12. The composition of claim 11 wherein the antibacterial agent is selected from the group
consisting of a halogenated diphenyl ether, cetylpyridinium chloride, and combinations
thereof.

13. The composition of claim 1 further comprising an effective amount of a desensitizing
agent.

14. The composition of claim 13 wherein the desensitizing agent is selected from the group
consisting of a potassium salt, capsaicin, eugenol, a strontium salt, a zinc salt, a chloride

salt, or combinations thereof.

11



13. The conmposition of claim1 further conprising an

ef fective anount of a desensitizing agent. 14. The
w@oovposictd on of claim 13 wherein the desensitiRCHYS2009/037782

agent is selected fromthe group consisting of a

potassium salt, capsaicin, eugenol, a strontiumsalt,

a zinc salt, a chloride salt, or conbinations

[ eo%gcp 1%10n ol?gla%rcl) qp\agl%eréln?l? t{l’&o&%re?%rﬁ(ﬁgc\éga Isngl %e& E‘gm the group

urce 1's selec
C@ﬂl@isﬁﬁg mgsoafumsﬂdmue potdssii €luodé, 28 iumlibidy, i€ fluoride, zinc
calciumfluoride, zinc fluoride, zinc amonium
famwenigen fluqride; lithivm {Juetidee ammonsim fupride; sienprus fluoride, stannous
S ai
HARDAH L BHIGE moRb AR GHR b R AR RS AT Y Bhate
| lauryydnsine hedrbflderidd, diet}iyﬂi&mnoethyloctoylamlde hydrofluoride,

dlet am noet hyl oct oyl am de hydy.of | uori de,
wﬂlme%fmw oRidE: SrHPY m‘B’é’t @tr%% dilawryiworpholinium

f d |

s?‘%ﬁﬁdgu?%ﬁt*s?ﬁ%{“‘%ﬁ%@heé‘r%%*?%éé‘?%?#? Fruc S8R hydrofuoride,

hamdine fflunddésgand @mbisations trerabfs, and conbi nat i ons

t her eof tion.of claim1 furth
16C£ﬁf‘pﬂ%ﬂ°ﬁﬁwa ok i B RinsoRpeing i FirBb G o rlggah wiclosan
Spagd @hloﬂfékfﬂﬁﬁbeéleﬁidﬂ% h@deﬁ?ﬂn@' ﬁﬁFUIHW béﬂzﬁﬂ%omum
sangw narine, benzal koni um chlori de, i cylanil

aeljpride; salisslanilide, @gmyle estetss gthybleytyh atginate, |bs§phetmbﬂ domlphen

L T AT O

dedterming melm@}ﬁhapbaaﬁmomnﬁinnzmz lidiCagent) cagRAion argemp@srsennal oils,
i on agent, essential oils, furanones, bacter|00|ns a

bRsIONesDAGETRAIRS, 2 Bpsie amBloAsid, heombiantiss thergof. The
17CPHPGh dsﬁf?)n%ff rﬁ'l%&hér%oh@ﬁ@m%%ﬂﬁ%' $h ec?érlt'e{:{?ablﬁzmg agent, an

hunect 2 stabi iz ng ag an ant| cteri
agerbhcteaalsagaﬁt eseceterer, Ut facthstn b1 coombioativins tleréodns

er eof h osition of claim1 which is a
18 Jg]&‘i W@‘onfgcgﬂnﬁg{? S}HISfaotPO'?'P%%?l ng xerostomn a
192Adh&hod RPtrRatiRN&rddtdthiatan@ AFRIOS seASitiRRY lcwnﬁﬁsiag }(I_%ﬂlfl‘i%g any the
conposition of claim1l to the oral cavity.

mearhpsgitioh of ckim 11to theherakgavity.he conposition i s appl i ed

0. ‘l)hé rl}]leeth(c))(rl A izt Il b ¥vhe¥el {h%scmn?)gmggn Esha%p i&F {or}he oral cavity by brushing

of the teeth.
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