DUAL COMPONENT ORAL CARE PRODUCT [001[ This application claims the benefit of U.S.
Application Ser. No, 61/027,422 February 8, 2008, the contents of which are incorporated herein by
reference. PN BOI0T348 INVENTION [002] The present invention relates B¢ HUAREMIBERIENt
dentifrice formulations, wherein reactive components in the formulation are sequestered from one
another prior to use. In one embodiment, the invention relates to a desensitizing dentifrice composition
which eliminates or reduces the discomfort and pain associated with dentinal hypersensitivity and
more particularly to a desensitizing dental composition containing a basic amino acid in free or salt
form and a calcium ion component and an anion component which exhibits unexpected enhanced
anticavity and remineralization propErtieeMPACKERORND]O831PBehtinal hypersensitivity is defined
as acute, localized tooth pain in response to physical stimulation of the dentine surface as by thermal
(hot or cold) osmotic, tactile combination of thermal, osmotic and tactile stimulation of the exposed
dentin. [0041 EMOBEUrBRIMNAEANAE RRIRR 16GERRTAIY- R H5 Y8R o oP e giim<!6Y loss of
enamel, frequenpthyrleads, todtypessensitivity WHieg art has:getanhined:ithat-clentine tubules open to the
surface have a high correlation with den%lﬁ/g%r %%QWN'%R‘?NB din. Periodontal. 14,280-4(1987).
Dentinal tubules lead from the pulp to the cementum. When the surface cement= of the tooth root is
eroded, the derl@fd| tiibukrssbeiconsatvpokes to dHel estamiareAvinasdntTHEERpBEEF Eentinal
tubules provide.a pathwayfrFansmission.ehivigfowdadhenripab Renescihadrangraisgion induced
by changes in temperature, pressure and iopic gradients. 10051 It is known to the aréé at potassium

salts are effectiVeFiFFtRR PR BRIY FSa eSO AESPLAR S e PRIPRIS®S 864006 discloses
that toothpastesiuantaiingakiratisitnissalifosuct asipetassitn withatendesdysitizenthe tgeth after

tokAfl brushing for several weeks. it s believed budhape. stillestdn ihmarbatanslevaiondn the

extnicellutar pOtaSSIUFT% concentration in the vicinity of pulpit nerves underiving sensitive dentin is
responsible tiertHecesramydane duke8RiBAaFEEIEPtShIEAIN! PR BPAPERbUNIEE YR contain
potassium nitraige e de Hassive diffusion ehpeiassivmaien ptp«ne out of the open dentine hibuics.
repeated application of the actin: ingredient is %iﬁ%ﬁﬁgéggund up ilic tieccssary concentration in the
'vicinity of | he puipal nerves, 10051 It is belicvd that the improved pain relief iS obtained from the use
tit potasFdtim sEi@s]in Rombahatiomswititigrads dt misern hastenierrbrediecdemin isuiacesovidich can either

fondly or partially aeclude denim-fhulesyhoalkaechsionmyil dramatically, tediee, igiflow within the

tubules which stimulates pain, Partial occlusion a Hie dentin tubules is believed to increase daiivery of
potassium ion iR RSGITE SRahinsHTrandifGElGe IaR3898<¢ BessReEACENSh tubule radius than
outward fluid [Iquofglue tpop@sitlr.epuptihpressines)4ses Pitd (Pasiteyantik guiNsfathiews, A rchs.
Oral Biol. 993) 38 24 REALANTERE iR cnansed deve ol RAIRSRI M.PHQug enhance. relief.

tubules open to the surface have a high correlation with dentine hypersensitivity, Abs, J.

Clin. Periodontal. 14,280-4 (1987). Dentinal tubules lead from the pulp to the cementum.

When the surface cementum of the tooth root is eroded, the dentinal tubules become

exposed to the external environment. The exposed dentinal tubules provide a pathway for

transmission of fluid flow to the pulpal nerves, the transmission induced by changes in

temperature, pressure and ionic gradients.

[005] It is known to the art that potassium salts are effective in the treatment of dentinal

hypersensitivity. For example, U.S. Pat. No. 3,863,000 discloses that toothpastes

containing potassium salts such as potassium nitrate desensitize the teeth after tooth

brushing for several weeks. It is believed by those skalled in the art that an elevation

the extracetlular potassium concentration in the vicinity of pulpal nerves underlying

sensitive dentin is responsible for the therapeutic desensitizing effect of topicaily applied

oral products which contain potassium nitrate. Due to passive diffusion of potassium ion
1



10071 It has also tong been known to include fluoride relcusuni compounds in denti | i-iees as
anticaries agents, mid it has been established that these compounds are et recnye to reduce. the iriei
d tnc ¢ o [ dWii20e4¥36%|luoride compounds which aro eonvemionally usoBGHASHWAMEAWoride,
sodium monoiltiorophosphaic and stannous fluoride. The fluoride compounds are ell.ctelhc mainly due
to the fluoride ions which improve the acid resistance of tooth enamel and accelerate recalcification or
remineralintion 1g-decayed teeth in their curly static when the deminonlital ion has proceeded only
slightly. By remineralization, pre-42t9tillg COCILIP decay and earies can be reduced or eliminated
thereby rt.:due:1u! proc,;isting carious conditions in the tooth structure. The effect of-improving the
acid resistanceisif e aramélierveievoer tohicduentrigtearatt dian idustide isnelard ihcorporated
into a crystal lattice offigdsavaniiiiie whighils' he.maimsimEstivpant of teothgramekor, n other
words, fluoride ions partially tlagridate hydroxyapatitc and siinuthineously repair the lattice
iregularities. [0B% THésdrigrrbhashofmicHdetasthitit ?&%@5@#&%%8&6%‘1&%6%8% of fluoride
ion whicli is available ibmdepdsit iarh amthel eiienlizzbeing tieatedin tthélxefdreh deskidbiet:|b rrimlate
ernifice cm:PORGRSRIOVIdS PULDNTHON, & (UL 10 A ALGIITR Fmss Helho i degyiiec. X191
Argini tw. nJ othe.. %t,s. amino acids nine beim proposed for usic; in oral can’a ..r h.1;2,1havenet:dais
in cambatimi edity fotimtisudntessehisiivitpusmpininBetiae ghtiig afl e dontavidwiitks :Di nein k
nettJ) Iocalhcafe @@Ek%fé@m iﬁﬁf&@ﬂ%@eﬁ‘ﬂ%%ﬁgm a;:a Q@ﬁ@%{@t&@ﬂ%@bb@\ﬁg&zﬁ%@ptabf long terdm
stability, however, has proven challenging. In particular, t asic amino.aci raise the pH an
facilitate dissodI4HBH 6F GBI fé)‘??ﬁ%“éfgc‘:‘gﬁnr%é’gfm 1?%%%8%’??&@‘f@ﬁ]ogrr?%égfubIe precipitate.
Moreover, the higherepidliiaptheupsigftialiort daskl dpritadion GAtindatral jiehorwidicgpH, however, a
system utilizing gyginine bicarbongle, (WHICH NG, ALk IeRERGR IS BBl R Aplgasg carbon dioxide,

leading to bloating and bursting of the containers. Moreover, it might be expected that lowering the pH
to neutral or adihéconditions would reduce the efficacy of the formulation because the arginine may

form [007] It has also long been known to include fluoride releasing compounds in
dentifrices as anticaries agents, and it has been established that these compounds are
effective to reduce the mcidence of dental caries. Flueride compounds which are
conventionally used are sodium fluoride, sodium monofluorephosphate and stannous
fluoride. The fluoride compounds are effective mainly due to the fluoride tons which
improve the acid resistance of tooth enamel and accelerate recalcification or
remineralization of decayed teeth in their early stage when the demineralization has
proceeded only slightly. By remineralization, pre-existing tooth decay and caries can be
reduced or eliminated thereby reducing preexisting cartous conditions in the tooth
structure. The effect of improving the acid resistance of the enamel 1s believed to be due
to the fact that the fluoride ions are incorporated into a crystal lattice of hvdroxyapatite
which is the main constituent of tooth enamel or, in other words, fluoride ions partially
fluoridate hydroxyapatite and simultaneously repair the lattice irregularities.
[008] The effectiveness of Huoride treatment is dependent upon the amount of fuoride
ion which is available for deposition on the enamel being treated. It 1s, therefore,
desirable 1o formulate dentifrice compositions which provide maximum fuoride 1on
availability in brushing sclutions formed using the dentiffice.
[809] Arginine and other basic amino acids have been proposed for use in oral care and
are believed to have significant benefits in combating cavity formation and tooth

sensitivity, Combining these basic amio acids with minerals having oral care benefits,

¥
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an insoluble arginine-calcium complex that has a poorer affinity for the tooth surface, and moreover
that lowering the pH would reduce any effect the formulation might have on buffering cariogenic lactic
acid in the MEAAOPHMRPHecause of these unaddressed formulation hurdle®ahy PRNBESAUSe
arginine has generally been viewed in the art as a potential alternative to fluoride rather than a
co-active, there has been little motivation to make oral care products comprising both arginine and
fluoride. Additional hurdles are potentially posed by addition of an antimicrobial agent. Commercially
available arginine-based toothpaste, such as ProCludid(r) and DenCludeat, for example, contain
arginine bicarbonate and calcium carbonate, but not fluoride nor any antimicrobial agent. [00101 While
the prior art diselos8sotide usé ailwarotiisionral ot eitiors!fer treteentritntlof enerital
hypersensitivity, deitalicaries, and shamel demingralizatiantherads sl aneed foradditional
compositions and methods which provide improved performance in such freatments. SUMMARY OF
THE INVENTICHRS Phb4 1 s ssoca v gl B res SHEi RYE Ftb T tHe Ve e BPEURISH AR SP&F
composition anghrinethadefprthetiteatment of, derltipatdpipersensiivityiwhictheschibitgiimproved
antcavity and reminerlgRHOnPIRPSIIER, the SomARliion coniARaa calslu L InSRUIEE
component, anion source component, and at léast one of the com onents containing uasic amino
acid, each comiserentbsigroglisually evsteirhos iﬁ%ﬁi%rkwia%&tiE-le’ati%ﬁélfﬁ@%a&%fc@ﬁd
components beipgmaittaingd.separatedren-each-dalieiftammdentipg to tbetaetindaereased relief
from dentinal hypeg{s_ensitivit is expe ier}{(ﬁd b h?? ser accompanied by improved resistance to

[

cavities. [0012F {ACAHBthEP WhISSRnER CthE™ '%} OFmulation because the

htion encompasses a method 10 rinrrgﬁ)r?)ve oral health
comprising applyingdubefteetive:aniount mbémrwtmwmﬁmbef@rai@c@zvitysgffacsmjéct in need
thereof, e.g.; a method g a1 5educe RL Inploligrmation,of 4rNtah CaligRRieAaR 1Rl or inhibit

early enamel lesions, e.g., as detected by quantitative Mimi fluorescence (QLEigﬁor electrical caries
measurement (EERNS St ilsRilsiecid it asboRahdsrams tliksiviibcstthe teeth,

formulation hurdles and partly because arginine has generally been viewed m the art as a
potential alternative to fluoride rather than a co-active, there has been little motivation to
make oral care products comprising both arginine and fluoride. Additional hurdles are
potentially posed by addition of an antimicrobial agent. Commercially available
arginine-based toothpaste, such as ProClade® and DenClude®, for example, contain
arginine bicarbonate and calcium carbonate, but not fluoride nor any antimicrobial agent.
[0010] While the prior art discloses the use of various oral compositions for the treatment
of dentinal hypersensitivity, dental caries, and enamel demineralization there is still a
need for additional compositions and methods which provide improved performance in
such treatments,

SUMMARY OF THE INVENTION
[0011] In accordance with the present invention there is provided an oral composition
and method for the treatment of dentinal hypersensitivity which exhibits improved
anticavity and remineralization properties, the composition containing a calcium ion
source component, anion source component, and at least one of the components
containing basic amino acid, each component being optionally contained in an orally
acceptable vehicle, the first and second components being maintained separate from each
other until dispensed and combined for application o teeth requiring relief from dentine

hypersensitivity whereby upon repeated application of the composition to the teeth



d. reduce hypersensitivity of the teeth, c. reduce or inhibit gingivitis, promote healing of sores or cuts in
the mouth, Usreduce levels of acid producing baeteria, h.to increase relative levels of arginolytic
bacteria, WRRMPAEIGbial hiofilm formation in the oral cavity. and/or maiRtaIUSPA8UB3PH %L levels of
at least about pH 5.5 following saga challenge, k.reduce plague accumulation, treat dry mouth,
m.enhance systemic health, including cardiovascular health. e.g., by reducing potential for systemic
infection via the oral tissues, a.whiten teeth, to reduce erosion of there against 9. aL-4E11strecta,

increased relief from dentinal hypersensitivity is experienced by the user accompanied by
improved resistance to cavities,

[0012] In another embodiment. the invention encompasses a method to mmprove oral
health comprising applying an effective amount of the oral composition to the oral cavity
of a subject in need thereof, e.g., a method to

4. reduce or inhibit formation of dental caries,

b. reduce, repair or inhibit early enamel lesions, e.g., as detected by quantitative

light-induced fluorescence (QLF) or electrical caries measurement (ECM),

c. reduce or inhibit demineralization and promote remineralization of the teeth,
d. reduce hypersensitivity of the teeth,

e. reduce or inhibit gingivitis,

f. promote healing of sores or cuts in the mouth,

€. reduce levels of acid producing bacteria,

h. to increase relative levels of arginolytic bactenia,

L inhibit microbial biofilm formation in the oral cavity,

J- raise and/or maintain plaque pH at levels of at least about pH 5.5 following

sugar challenge,

k. reduce plaque accumulation,
L treat dry mouth,
m. enhance systemic health, including cardiovascular health. e.g., by reducing

potential for systemic infection via the oral tissues,

n. whiten teeth,
0. to reduce erosion of the teeth,
p. smmunize the teeth against cariogenic bacteria, and/or

clean the teeth and oral cavity,
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the teeth and oral ea tv - DESCRIPTION OF THE PREFERRED EMBODIMENTS [0013] "Fluoride ion
source" is defined as a source of soluble fluoride or a fluoride that is not covalently bonded, [0014]
-Anion sour®¥&O Erees as fluoride ion source, p phate ion source, or mixREdSUFRAABITNT151
"Calcium source" is defined as a source of calcium that would react readily with a phosphate ion to
precipitate caPo4 or a calcium that is reactive with fluoride to produce CaFa or mixtures of fluorinated
calcium-phosphate salts. [0016] "Phosphate ion source" is defined as a source of phosphate that is not
covalenily bonded. 10011 The composition of the present invention is a dual component composition.
comprised of a first dentifrice component comprising a calcium ion source, e.g., at a pH of about 5 to
about 9.9, and a second deRFREREBHPE N T EdnipriEiRG BRARYR QG é@\g% buffered to maintain
the pH at a substantially neutral pH level, e.g., about 6.5 to abpuh?_‘ aving a basic amino acid, in free
or salt form, pré¥¥H iﬁ%‘ﬁ@‘%‘? ﬁBﬁﬁ’Wfﬁwégfﬁgf%ﬁﬁ‘d‘%%tﬁ%‘ﬁaed’éﬁﬁﬁéé t B‘Fﬁﬁ%ﬁf ﬁ?i?ufhg Wo'®
components, ampdqrefgmmblyeanddined in approximately equal weight proportions, so that about
one-half of the concentration of any particular ingredient within either component will be present when
the componenti8talcombimeehand iagpfiaetites thetslstivnas yebrlisHifgfe BBtROESRpPBnents are
preferably formlated.do,haxe similar physical characteristics, so that the two components may be
simultaneously delivered in the desired predetermined amounts by extrusion when separately housed
in amulticompajomeptechitibe espump detied 40048t trvécdvalcompeneidtrdentifridéyof the present
invention,the one dentifrice component is prepare: ' i - itlon otherwise
similar to that éﬁﬁ%}e% %e“r) %’\ﬁﬁeg&g%l%?’e %Be%%rcaqll%?qwlrgﬁgg %%ltﬁﬂﬁ%%gggﬁ%}gggﬁ is adjusted
to a. pH of abo@fd@:\i)a@@i}@l@ﬁwﬁﬁﬂoﬁfﬂéﬁéﬁwi%@ﬁ?@wéﬁﬁﬂ 9.5. yne pH of the combined dentifrice
components is in the range of about 7.5}9“539%ut'§;6 and breferably aboyt 7.5 to a(?‘%}gﬂ 5. potassium
hydroxide, sodith BlcAMEBRETE 'SBARHCAPSHATS RiESSHTtRT shitAte 15 SBItM siiicate In 34_6% water
available from B@dedrporation), basic amino acid, or bicarbonate of a basic amino acid c th. arginine
bicarbonate, is incorporated in the alkaline pH. dentifrice component of the dual component dentifrice
in amounts in tHROAThJdoianmIDB b IS VB RRIG R BYSRFRBRF HSORP 15 4Ybout 8% hy weight
and most preferably-at@bputitdoiahnaut % hAyoweighingfthecornpane iin Mixitiyesgafthepabove alkali
metal compounds Lna also be used. a%odium drogdde IS the Qreferred alkaline.agent. The basic

83?1 g 1CTE SQUT!

amino acids wHitA®4h 18 f%gélalgfhgtﬁré CoMmpPOsitions and methods of %ﬁgsfﬁ%élﬁt%ﬁjlnglﬁég’ not only
naturally occurring, bagisemimmacidsisudhds subimmelysingshntd Fistidine, Buthfsdany basic amino

acids having a garkoxyhorQUPLand amAamine aree in dhemelsgulenviich arewatersaluble and
provide an aqueous solution with a pH of about 7 or greater, e.g., at least about WOZOl

Accordingly, baid s1iAs SaEiss SRR bR art Ot AHBRE S e R R BiftifieRe, omithinc,
creatine, histidingpdiasninobejanciciakigrdiaminepropriomicuacic:-saltsfthereofcantcombiriations thereof.
In a particular embodiment. e RASISAMING AGYS A6 RFISHP AT FnHilEnE,@nd ornithine.

are combined and applied to the teeth, as by brushing. Both components are preferably

formulated to have similar physical characteristics, so that the two components may be

simultaneously delivered in the desired predetermined amounts by extrusion when

separately housed in a multicompartmented tube or pump device.

[0018] in a dual component dentifrice of the present invention, the one dentifrice
component is prepared having an alkaline pH and a composition otherwise similar to that
of the other having a buffered neutral pH. The pH of the alkaline component is adjusted
to a pH of about 8.5 to about 9.7 and preferably about 9 1o about 9.5. The pH of the
combined dentifrice components is in the range of about 7.5 to about 8.6 and preferably

ahout 7.5 to about %.5.

[0019] An alkaline agent such as an alkali metal compound including sodium hydroxide,

3



[0021] In certain embodiments, the basic amino acid is arginine. for example, 1-arginine, or a salt
thereof. [0022] The compositions of the invention are intended for topical use in the mouth and so salts
for use in thErR98APRGENtIon should be safe for such use, in the amountP&AEXESHYEREFons
provided. Suitable salts include salts known in the art to be pharmaceutically acceptable salts are
generally considered to be physiologically acceptable in the amounts and concentrations provided.
Physiologically acceptable salts include those derived from pharmaceutically acceptable inorganic or
organic acids or bases, for exaniple acid addition salts formed by acids which form a physiological
acceptable anion, e.g., h.vdrochioride or bromide salt, and base addition salts formed 1w baseswhich
fonn a physiologitayehedtiviifordianiprerivsss. dedive s e missedier adipbedasium and sodium

or ietals such ag.galgium-andmaspesitam. Riysiolagicatly@aspentable salissmay begbiained using
standard procedures known in the art, thrﬁeﬁqmple,‘b.y reacting a suffjcient!)y lga(\isic %gmpound such as
an amine with BREHRABIE SEPAHEATHY 49 Vs’?ol%éﬁ%%ﬁ;; %Sﬁég?éﬁl g ANORIA Sofhée eémbodiments, the

€ anio
basic amino acidlistine gtializedrinittoagidpeg | tydhodtlerieyphodphdriceon earbowicraibid, to form a salt

or partial salt, prigt 10 pRing (PERUAIRE Wi calElm. (RHAR, AR REIS FRTIPBNRNIS (00231 In

various embodiments, the basic amino acid is present in annt of about 0.5 % to"about 20 wt. i% of the

total compositigRareteHhEraboat a0RE &Ity aboby ToHit! of Hectorar et PHSHIBH tidfifht, for example

about 1.5 wt. %013t VenadMortHdufds s Yo olithe tlahsompesitiensweightictQ024] The

Ie_er Lhe dgntifrige cgmposition of the present invention
WHICH can mdt

humectant used Q? the &rsga[ﬁlti‘%n of the vehi.% ntf mposition of the
is generally a il SEREmedtan &Y A€ gsiycerol, Sorbitorand a pb?f/%fﬁy ene glycol of molecular
weight in the rangehofsalfout 206nte alboindE000 chiutrathetmitwrss L bdrimettaras dnshisirgle

humectants may,alsg be smpIaYet e tHMESIant anLemtis iR thewange.ahasof J0up to about 50%

by weight and preferably about 20 to about 40% by weight of the dentifrice component. The water
content is in the*Pdrg@BIABEHILY tBeapRiit 8Os By IE St et prétardan 196 864 Whout 40% by
weight. [0025] Tbhickenesshusad in dha:preparaiten of the dentifrices/ehicle include organic and
inorganic thickeners. Inorganic thickeners which may be included in the dentifrice components include
amorphous silid#8¥lch-as Fegderisk6Branailabiarvbic HubeicCorpovstibl, aisiBgldwDs. from W. R.
Grace. [00261 Qroanic thickaners i Ratuialiand ynthelinaums:apd Sloidsopayalse e used to

prepare the dentifrice components of the present invention. Examples ofgyc‘h thickeners are
carrageenan (IneH S LR 5t BarBER RIS AMPeSImfLe s R B8Ny rrolidone,
hydroxyethylpropy legldnibsemhydiaxybtityl methyllcslhitose, hydroxypropyl methyl cellulose, and

hydroxyethyl cellulose. weight and preferably about 0.4 to about 13% by weight.
[0021] In certain embodiments, the basic amino acid is arginine, for example, l-arginine,

or a salt thereof.

[0022] The compositions of the invention are intended for topical use in the mouth and so
salts for use in the present invention should be safe for such use, in the amounts and
concentrations provided. Suitable salts include salts known in the art to be
pharmaceutically acceptable salts are generally considered to be physiologically
acceptable in the amounts and concentrations provided. Physiologically acceptable salts
include those derived from pharmaceutically acceptable inorganic or organic acids or
bases, for example acid addition salts formed by acids which form a physiological
acceptable anion, ¢.g., hvdrochloride or bromide salt, and base addition salts formed by
bases which form a physiologically acceptable cation, for example those derived from
alkali metals such as potassium and sedium or alkaline earth metals such as calcium and
magnesium. Physiologically acceptable salts may be obtained using standard procedures
known in the art, for example, by reacting a sufficiently basic compound such as an

&



[0028] Surfactants may be incorporated in the dentifrice compositions to provide foaming properties.
The surfactant is preferably anionic or nonionic in nature. Suitable examples of anionic surfactants are
higher alkyl W@Qfe% 180248 as potassium or sodium lauryl sulfate which is préfer&&2MA&2Patty acid
monog]yceride rnonosulfates, such as the salt of the monosulfated monoglyceride of hydrogenated
coconut oil fatty acids, alkyl aryl sulfonates such as sodium dodecyl benzene sulfonate. higher fatty
sulfoacetates, higher fatty acid esters of 1,2 dihydroxv propane sulfonate. [00291 The surfactant agent
is generally present in the dentifrice component composition of the present invention at a
concentration of about 0.5 to about 10% by weight and preferably about 1 to about 5% by weight.
100301 Abrasivesmmaytibe snictrisoradediinding dahtfoke cehpusiisbsretprEséitinvention and
preferred abrasivgs argsilicepus.malerialscrushas:sifica Aweefertad sligadsiaprecipitated
amorphous hydrated silica, such as Sorbosil A'C??’I5" mgrketgc{ by Crosfield hen]ictq(llswcg Zeodent 115
from Huber ComiB3RRPBEPDEAEICABARR LS TR “ieh B Uy d MU KIS Apatite, sodium
rnetaphosphateapoiassiumdaetaphosphate; dricatcians phosphate, calcium phosphate dihydrate,
anhydrous dicalcium phosphate, calcium pyrophosphate, magnesium orthophosphate, trimagnesium
phosphate, calti@@sLarheneate cabeilimepibaisSasicaralmiivid BibFFerate! Alammght sited-talcined
alumina and beptonitg .[RR31d Jhe,concentationwfsabrasivern dbasdentifice, compositionof the
present invention will normally be in the range of about 5 to about, 4Q%_by weight and preferably about
10 to about 2594 BRF WEGRITPEHE91 ‘fﬂggé’o SaBged %%it%%ﬁﬁ'é’%tgséﬁﬁv%hgig tgé?ie%ziﬁ soluble
notass salt including qotassisimonitrateicpotagdium citrate, potassium chloride, potassium bicarbonate
and potassium oxalate with potassium nitrate Feing orefcrrcd. The potassium salt is generally
incorporated in (ORI hedrenstiin wedtifibe pERpBems it Bt BRI ¥ Sbout | to about 20% by
weight and preferabiiabput Bdoboutweighh i{ Q083 ieyaisalractivenporedicniswill vary based on

the nature of the dellve%g%/gjem and th%gﬁrtlcqlar cj{lve For examig%lgaIi tLPr:e basic.a in 2%ld may be

present at level&Y* ™y PP R HEE D6 BT 1A KD S 1 S € %roaflﬁiégfga%eg, mg., about

expressca as weig
0.1 to about 3 wt Sbdar l@taduthrihsenaiout ¢ toialsoantOntsttdohanteiminentebthipaste or about 7

to about 20 wt % far 8 prefessional.or Hieseriptiemieatnens R dust Fugridemaybe.pmasent at levels

of, e.g., about 25 to about 25,000 ppm, for example about 25 to about 250 ppm for a moutluinse,
about 750 to abBEPIHoePRPHICE Caivethiar1osthpubief sreabsati o6t CARS uf ¥5%688 ppm for a
professional or gressrigtiomtreatreentpraduct Lievelsiof antibatterial mwilfevary stalaryiowith levels
used in toothpa{sﬁe itaggg/g e.%,éia}%out 5 to about 15 times greater than used in mouthrinse. For
example, a triclosan mé"u?ﬁnns% may contain, e.g., about 0.03 wt % triclosau while a triclosan

toothpaste may;gesypin, RO O3 WYl iGigeanichR3dd Ryarhasmhate-salts baving anticalculus

efficacy useful in the practice of the present invention include Wate[ solubl%galts, uch as dialkali or

tetraalkall metal ByFBHRGEGKEE S ML ih REHGRAPSEY R FEB B ML B B30 Nimil2P-L07 and
K21-12P207. Pelyphasphatelsaltsringibce tiewatehseltbldealkald methibikpolyphadsphates such as

sodium tripolyppoSRhAlS ARgiRQIBRSH R IR R RASROAe.

[0026] Organic thickeners of natural and synthetic gums and colloids may alse be used to
prepare the dentifrice components of the present invention. Examples of such thickeners
are carrageenan {Irish moss), xanthan gum, sodium carboxymethyl cellulose, starch,
polyvinylpyrrolidone, hydroxyethylpropyleellulose, hydroxybutyl methyl cellulose,
hydroxypropyl methy! cellulose, and hydroxyethyt cellulose.

[0027] The inorganic thickener may be incorporated in the dentifrice composition of the
present invention at a concentration of about .5 to about 5% by weight and preferably
about | to about 3% by weight. The organic thickener may be mcorporated i the
compositions of the present invention at a concentration of about 0.1 1 about 3% by

e



[0035] The pyrophosphate salts are incorporated in the cis . ce composition of the present invention at
a concentration of about 0.5 to about 2% by weight, and preferably about 1.5 to about 2% by weight
and the polypREPHARB26RIts are incorporated in the dentifrice composition SR PYSEBHATention at a
concentration of about | to about 7% by weight. [0036] Colorants such as pigments and dyes may be
used in the practice of the present invention. Pigments include nontoxic, water insoluble inorganic
pigments such as titanium dioxide and chromium oxide greens, ultramarine blues and pinks and ferric
oxides as wen as water insoluble dye lakes prepared by extending calcium or aluminum salts of FD&C
dyes on alumina such as FD&C GreenFD&C Blue PI2 lake, FD&C R&D #30 lake and FD&C Iffeilow 1
Sake, The pigmentst hayerafpabiickbsiz€. it rainge’obabsihs to about 1000 microns, preferably
about 250 to about 500 microns, and are present at a concentration of about 0.5 to about 3% by
weight. [0037]IPRAY Sederiha praciee srmEhiantiAUEHE R P YEREIRT 488 color additives
presently certifiggruingd@rdhetcoorhDrug:&GosmetieAot fefousenimtifooth anddrégsaiincluding dyes

such as FD&C Red No. ﬂ(I?odium ¥ ‘I.o(g;‘test al glof#g reseein), FD&C Yellow No. 3.(sodium salt of
4-p-sti|I'opheny‘[g%%]?f'?ﬁ)su |16H1e€'nb§‘|r§§%? ?gﬁﬁ/{ﬁi’?’ra{'ég e% b?ar‘b‘@x? ic a%%i, tl)zl%)&c? ngllé)w No. 6 (sodium

salt of p-stilfophemylaztbaB-whishto|pecintebutenidi), FRIGE GEETNG 1B (disbdiems stasf 4-
f4-(N-ethyl-p-suiffabepzarinelphemyildsbivdioxy-2-suliopiu-rphemyhimawtiylenak, alkyl
-[1-(N-ethyl-N-p-sulfobenzyl)--3,5-cyclohexadienimine]- FD&C I§|3;te )ar‘: (tdjsﬁoilitn]imsahlt‘ of
dibenzyldiethylBiahioHsReHE IRy BB G HsHORTL AERS B TRalY 1%\“*5 Y EE HSreof in various
proportions, Thegentanttaiibesefthe idyéibpithe mosteffettiveteesult in the present invention is
present in the dentifrice composition in an amount from about 0.0005 percent to about 2 percent of Ihe
total weight. 1009841 Alstriyder danifeita ot bnna o B phaifedi lisin 6 tRe BerICHpBREht dentifrice
embodiment of fhgprsemtiinantions wherei-solaranis.af 6antrasting calerswasghngarporated in each
of the dentifrice components to be disp n%ed; th%colorants being pharmacologically and

physiologically SRS 1<y li‘ﬁst%ﬁ“e $Ugdedted amounts. Colorants used in the practice of the
present Iveriiggygtude, o 15 AT A0S 4153 AIRGHRSEA, AU S3RL A sulable avorig
atefi

or sweetening ial may also be incorporated in the dentifrice composition of the present inventiOn.
Examples of sulaBIEmsrsringfestsMinsHes aFe FAOMRgEREaE.guBiRs slishehrkt sbplrmint,
wintergreen, sagsaffaspelaversage QUERIMMISI TR NRAR, TifRaNeo-emamkard Brange, and methyl

salicylate. Suitable sweetening agenfs include sucrose, lactose, maltose, sorbitol, xylitol, sodium
cyclamate, perittatit g@% Toditne %%%%%’é]ﬁrﬂ ﬁﬁ)t%lgi}i?)ﬁg(\?(%?lgﬁré\’ sgvl\llge(gﬁeérﬁFr(%éaaigé%tsa%céf/{)together
comprise about@ @i tedabotiingr b oftheprepasationsfog4@tphrtibzdtesiaiagents are non-cationic

antibacterial aq%%i?&%%%&%@ﬁw%@@ bisRheRmIG ANpRRYRES (halogenaled diphenyi ethers such

as Triclosan, berafoate esters and earhardlides as well as cationic antibacterial agents such as
ehloMexidine iENIERHATeCHETIER RHHBARTRRAF GRS Lah B PSRt Liristitus B PRSI E6out 93 to
about 1% by wejglat.of thehpantickiaraompaneiate, alumina trihydrate, aluminum silicate, calcined

alumina and bentonite.

[0031] The concentration of abrasive in the dentifrice composition of the present
invention will normally be in the range of about 5 to about 40% by weight and preferably

about 10 to about 25% by weight.

[6032] The source of desensitizing potassium ion is generally a water soluble potassium
salt including potassium nitrate, potassium citrate, potassium chloride, potassium
bicarbonate and potassium oxalate with potassium nitrate being preferred. The potassium
salt is generally incorporated in one or more of the dentifrice components at a
concentration of about 1 to about 20% by weight and preferably about 3 to about 18% by

weight.



[00411 When noneationic antibacterial agents or MU aLi are included in any of the dentifrice
components, there is also preferably included from about 0.05 to about 5% of an agent which
enhances tHEQIMAEHVZ¢E retention of the agents to, and retention thereof BRTGEN280HEEEE Such
agents useful in the present invention are disclosed in U.S. Pat. Nos. 5,188,821 and 5,192,531; and
include synthetic anionic polymeric polycarboxylates, such as about 1:4 to about 4:1 copolymers of
inaleic anhvdride or acid with another polymerizable ethylenically unsaturated monomer, preferably
methyl vinyl ethertmaleic anhydride having a molecular weight (MW-) of about 30,000 to about
1,000,000, most preferably about 30,000 to about 800,000. These copolymers are available for
example as GAff#H. lechelsarla 8o (Rt 8E00H0RA R L IR EO B D) dihitcsretstaBly S-97
Pharmaceutical,Grade {M.\a: 20Q,000) Availghle fromdSR:dirchrelegies. ssedaurdBrook, N.J.
08805. The enhancing agents when present are present in amaunts_ of about 0.05.to aﬁ) ut 3% by
weight, [00421 HBpfebafEOtHd ddn b KOOSR 67 dhe B L6He G AT, eNerdlly e
humectants, fosiexample;dreopyleneghgectbpalyathytiene! glyeot iiogrediemtssaie disparsed with any
organic thickengis, eSienesoRIgTeRS pHab.asHian i dipxideand appaliehesphajes included as

anti-calculus ingredients. Water is then added into this dispersion along with any antibacterial agent

such as Triclosaay aayraribacteitsl ehhdndryadbitdehad Bare/ drgeameahtieafcuitis additional

agents. In the fifstpeyly dgbmo@@m@m@ﬁg@ fhridsiian.sewcaciesaasitizingmgast and phosphate
buffering agent is added. In the s,)eé:ond com %1(55%[ an irggredie(Ftﬁo)aqjurst ;bserplg{}fcl) an alkaline level is
added, such ad¥BRERT RIS hissd ‘i"’r'ilé)r ientBre hiiked Untifa hoMogeRous phase is obtained
for each companenteiherdafterlinargafiio:tiviekendry silicayabnabive, Wabdrahd:sdrfactant ingredients
are added and il lnareslienis 1R RLNIGISAESHAIE SRS W QLEAMARIMAZD IR about 100 rum of

Hg. The resultant product In‘the case of each component, is a homogeneous, semi-solid, extbilible
paste product. [BOES]T R AR EBIBB SR IHAY HelagBret B nyber ittt e WS th surfa the form
of a paste or Srejdpydt Rsuehing: artopicaliyeing ranted,dicanthe tooth surfaces-in the ilinit ofimi.
varnish esme a sPP]brush. [0044]Levels of active inarediebased 'In the nature of system and the
particular activg¢003d] Examipleyitine wdsitaaminaacichiay Bearaseht at Ibvelschionviéhg ., about 0.1 to
about 20 wietti(expieased % Waloh' o1dfes PASShMGuaR0KIRLE 19 @RSk Wiirl - for a mouth-ins

about | to about 10 wt % for a consumer toothpaste or about 7 to about 20 wt 8-18 for a professional or

prescription treBHERYSHIGHURLTFISHIS s b bretk v drtdvdidbel el N2 8%bout 25,000

ppm, for examplerabaut. 2& tepabih 2501 ppmIide haneathriolss)abiout A5 ItoipbeptR;00@ppm for a

consumer tooth%agtg, or.about 2 Oq]% gohggou%% 000 "I% m ggé%%(%%gjégg_sional or prescription treatment
e

§ ligm inpol; : tas ) .
product. Levels'OF antibacteriat wilk var smﬁér@? with levels In toothpaste being e.g., about 5 to

about 15 times ?@éjefﬁgaﬁmﬂ&mgmbﬁmﬁ@&mr@%@m& @ fieiesanmeuthringaymay contain,
e.g., about 0.03 wt triclosan while a triclosan togthpaste rﬁgﬁ coqggi abo.u{rO.B t % triclosan. 10049

Enhancing oralEsithiAYEBSPRHASESEHERIETR AN RERRK! a8 e "SI LALLRE EERe gateways
for systemic infeigtianss tSabcuoral healthivis assdciatédpivithisysteisierhaaktipdrskddingccardiovascular
health. The compasitions and.methads.of the.inyention Arevide Ratticy!ar AREfits herause basic
amino acids, espec&ﬁy arizininc, are sources of nitrogen which supply NO synthesis pathways and
thus enhance nicrogigidation in the oral tissues. Providing a less acidic oral environment is also
helpful in reducin s%if;\stric distress and creates an enviror men§4es fgvog{able I9 Fieliobacter, which is
associated with JERHCUMRIE KrgimALTRoB iR G IraEYoP RIgR aXIeLsiBh 6T Specific immune
cell receptors, forexample:ficoellineteptorsesa thatameihinke cangemkhangeear effbctive immune
response. The gempgstiona.and mehads alRSIMRIIRN AR DR Lselkbla.coRRReR systemic-

health, inc hiding cardiovascular health. 1004611“‘The multicomponent dentifrice composition
embodiment of thegreset rertbiTis e kg &dh HSaitalon erspEEng Comtai @ WHich the
components arg,maintaizad physicallyseparated anddromd. parakd epmpasients ey be dispensed
synchronously as a combined Ii%@gn f _ﬁa%pglqu jon tQ a toathbrush. Such containers are known in the
alt. An exampie GFsudHa’ cont ieﬂ%% Wo ¢ F‘rﬁiﬁgr'}rﬁg&rﬁi%ﬁ nsing A BRI

the range of about 5 to about 1000 microns, preferably about 250 o about 300 microns,

and are present at a concentration of about 0.5 to about 3% by weight.

9



such as a pump or a tube, having collapsible sidewalls, as disclosed id S. Pat. Nos. 4,487and
4,687,663, wherein. the Cabe body is formed from a collapsible plastic web such as polyethylene or
pohypropyieh€ M3/ PBedvided with a partition within the container body deifrlAgSIMABXRS
compartments in which the physically separated components are stored and from which they are
dispensed through a suitable dispensing mid et. 100471 Enhancing oral health also provides benefits
systemic health, as the oral tissues can be gateways for systemic infections. Good oral health is
associated with systemic health, int:Wino cardiovascular health. The compositions arid methods of the
invention provide particular benefits because basic amino acids, especially arginine, are sources of
nitrogen which [SORPIYONG syrthiesisrpathway shardetauisi@vhamcermicrorighititidheicthe oral tissues.

Providing a lesg agidic pral.epvironment.isalse relaflio keeucingiastris-distiessandiacreates an
environment less favorable to Heliobacter, which is associated with gastric ulcers. Arginine in

particular is reqBieHISIPIgHSREHBEStBR SELpRCHtS AR eIl FREaBEH “for example Tscell
receptors, so thatasgiiine-ean enhpage srieffective(immunerespopselfdiecampositions and

methods of the inyention are thus useful.to.enhance sys ' Ith, including cardio ular health.
, lon are thus useful;to.enhiance systemic health, Including cardioyase _
[00481 As usealr%lrg?gﬁtg ncl)at,g?élﬁogxég}a??éo&‘se 28 SRorthand for esérlﬂ?ﬁg each an e§/er>/) value that is

within the range-satyrhahyésviBinatidoldngecan! bagselddidd aaase Wrmifiliydltnelpane. In addition,

all references C{'tﬁ,qr@%{ﬁ@@%@zh%%ﬁgyimg%%glpyarggi-@fsigc@mmgiﬁ@mﬂm- In the event of a

conflict in a definition in the é}rersgnp isclosure and that of a cited reference, t€§ §¢e§éeqt\gisclosure

controls. It is uRSSYSRISEE Rk WRERM oAt B RER B oS &HbIRATRES WEY be ibed in‘terms of their

ingredients, as igdiemimandh didivety pobtatibstiancingithatthaseringredidhisimaydreact with one

another in the ctyal formulation as it is > Stored and. wand such re éntended to be
wal iy (hipnagg,aiosd Audurechand.supharadcts e

1 i ARG MIXres the
covered by the formutations describe owing examples further describe andns r

embodiments Viithiretheffssine 1654H np RE SEPHCTHVBTRIINN Ther SabIbs dsid Bice rPedIetfifer illustration

and are not to ke copsitedas Mmiiationssqfdbisiny ertianasMmanyvasiationsc.ang possible without
departinti from the spirit and :scope thereof various; modifications of the invention in addition to those

shown and desi@iB8H A ergindshatilti tvepapipar entytocthipseakillad: it e ad doarpd rere Miinfitlve appended
claims. EXAMEH L {RIR0 MR SATRAGHH CRmARRRRLAANL fhdesrnalisingdentince of the

present invention was prepared, designated “Dentifrice r, Component A and Component 11, When
combined in eqiePRATHGALE fF RGO DBRARES S RWolitPHEaHRERA B 56t enhanced
anticavity and rgxningealization prapestiescckheyintirediantisioh Gamponesig Asasad:Boataslisted in Table
| below. . . ) L , .
Colorants used in the practice of the present invention include both the pigments and dyes

discussed above.

[0039] Any suitable flavoring or sweetening material may also be incorperated in the
dentifrice composition of the present invention. Examples of suitable flavoring
constituents are flavoring oils, e.g., oils of spearmint, peppermint, wintergreen, sassafras,
clove, sage, eucalyptus, marjoram, cinnamon lemon, and orange, and methyl salicylate.
Suitable sweetening agents include sucrose, lactose, maltose, sorbitel, xylitol, sodium
cyclamate, perillatine, and sodium saccharin. Suitably, flavor and sweetening agents may

together comprise about 0.01% to about 3% or more of the preparations,

{0040] Antibacterial agents are non-cationic antibacterial agents based on phenolic and
bisphenclic compounds, halogenated dipheny! ethers such as Triclosan, benzoate esters
and carbanilides as well as cationic antibacterial agents such as chlorhexidine
digluconate, Such antibacterial agents can be present in guantities of frem about 0.03 ©
about 1% by weight of the particular component.
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Table 1 Dentifrice X Ingredients Weight 1110 Component A Deionized Water 10.16 11.8 Sodium
Fluoride 0.64 0
WO 2009/100268 PCT/US2009/033295

[0041] When noncationic antibacterial agents or antibacterial agents are included in any
of the dentifrice components, there is also preferably included from about 0.05 to about
5% of an agent which enhances the delivery and retention of the agents 1o, and retention
thereof on ora! surfaces. Such agents useful in the present invention are disclosed in U.S.
Pat, Nos. 5,188,821 and 5,192,331; and include synthetic anionic polymeric
polycarboxylates, such as about 1:4 to about 4:1 copolymers of maleic anhydride or acid
with another polymerizable ethylenically unsaturated monomer. preferably methyl vinyl
ether/maleic anhydride having a molecular weight (M.W.) of about 30,000 to about
1,000,000, most preferably about 30,000 to about 800,000. These copolymers are
available for example as Gantrez. e.g., AN 139 (M.W. 500,000), AN 119 (M.W. 250,000}
and preferably S-97 Pharmaceutical Grade (M.W. 700,000) available from ISP
Technologies, Inc., Bound Brook, N.J. 08805, The enhancing agents when present are

present in amounts of about 0.05 to about 3% by weight.

[0042] To prepare the dentifrice components of the present invention, generally the
humectants, for example, propylene giycol, polyethylene glycol ingredients, are dispersed
with any organic thickeners, sweetener, pigments such as titanium dioxide and any
polyphosphates included as anti-calculus ingredients. Water is then added into this
dispersion along with any antibacterial agent such as Triclosan, any antibacterial
enhancing agent such as Gantrez and any anticalculus additional agents, In the first
neutral pH compoenent a fluoride ion source desensitizing agent and phosphate buffering
agenti is added. In the second component an ingredient to adjust the pH to an alkaline
level is added, such as sodium hydroxide. These ingredients are mixed unitl a
homogenous phase is obtained for each component. Thereafter inorganic thickener, silica
abrasive, flavor and surfactant ingredients are added and the ingredients mixed at high
speed under vacuum of from about 20 to about 100 mm of Hg. The resultant product, n
the case of each component, is a homogeneous, semi-solid, extrudible paste product.
[0043] The dentifrice composition may be applied to hypersensitive tooth surfaces in
the form of a paste or gel by tooth brushing or topically applied by being painted directly
on the tooth surfaces i the form of a guid varnish using a soft applicator brush.

[0044] Levels of active ingredients will vary based on the nature of the delivery
i1



Potassium Nitrate Glycerin 10 Polyethylene gly600 3 0 Xanthangunl 0.7 0.7

WO 2009/100268 PCT/US2009/033295

system and the particular active. For example, the basic amino acid may be present at
levels from, e.g.. about 0.1 1o about 20 wt Yo{expressed as weight of free base), ¢.g.,
about 0.1 t© about 3 wt % for a mouthrinse, about 1 to about 10 wt % for a consumer
toothpaste or about 7 to about 20 wt % for a professional or prescription treatment
product. Fluoride may be present at levels of. e.g., about 25 to about 25,000 ppm, for
example about 25 to about 250 ppm for a mouthrinse, about 750 to about 2,600 ppm for a
consumer toothpaste, or about 2,000 to about 25,000 ppm for a professional or
prescription treatment product. Levels of antibacterial will vary similarly, with levels
used in toothpaste being e.g., about 5 to about 15 times greater than used in mouthrinse.
For example, a triclosan mouthrinse may contain, e.g., about 0.03 wt % triclosan while a

triclosan toothpaste may contain about 0.3 wt % triclosan.

[0045] Enhancing oral health also provides benefits in systemic health, as the oral tissues
can be gateways for systemic infections. Good oral health is associated with systemic
health, including cardiovascular health. The compositions and methods of the invention
provide particular benefits because basic amino acids, especially arginine, are sources of
nitrogen which supply NO synthesis pathways and thus enhance microcirculation in the
oral tissues. Providing a less acidic oral environment is also helpful in reducing gastric
distress and creates an environment less favorable to Heliobacter, which is associated
with gastric ulcers. Arginine in particular is required for high expression of specific
immune cell receptors, for example T-cell receptors, so that arginine can enhance an
effective immune response. The compesitions and methods of the mvention are thus

useful to enhance systemic health, including cardiovascular health.

[0046] The multicomponent dentifrice composition embodiment of the present invention
is packaged in a suitable dispensing container in which the components are maintained
physically separated and from which the separated compoenents may be dispensed
synchronously as a combined ribbon for application to a toothbrush. Such containers are
known in the art. An example of such a container is a two compartment dispensing
container, such as & pump or a tube, having collapsible sidewalls, as disclosed m U.S,
Pat. Nos. 4,487,757 and 4,687,663; wheremn, the tube body is formed from a collapsible

plastic web such as polyethylene or polypropylene and is provided with a partition within

ERad
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Carboxymethyl cellulose 0.5 0.5 Sorbitol 70% NC 36 0 Sodium saccharin 0.4 0.4 Titanium Dioxide 1

WO 2009/100268 PCT/US2009/033295

the container body defining separate compartments in which the physically separated
components are stored and from which they are dispensed through a suitable dispensing

outlet.

[0047] Enhancing oral health also provides benefits in systemic health, as the oral tissues
can be gateways for systemic infections. Good oral health is associated with systemic
health, including cardiovascular health. The compositions and methods of the invention
provide particular benefits because basic amino acids, especially arginine, are sources of
nitrogen which supply NO synthesis pathways and thus enhance microcirculation in the
oral tissues. Providing a less acidic oral environment is also helpful in reducing gastric
distress and creates an environment less favorable to Heliobacter, which is associated
with gastric ulcers. Arginine in particular is required for high expression of specific
immune cell receptors, for example T-cell receptors, so that arginine can enhance an
effective immune response. The compositions and methods of the invention are thus

useful to enhance systemic heaith, including cardiovascular health.

[0048] 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. In addition, 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. [t is understood that when
formulations are described, they may be described in terms of their ingredients, as is
common in the art, notwithstanding that these ingredients may react with one another in
the actual formulation as it is made, stored and used, and such products are intended to be

covered by the formulations described.

[0049] The following examples further describe and demonstrate iltustrative
embodiments within the scope of the present invention. The examples are given solely
for iHustration and are not 1o be construed as Hmitations of this mvention as many
variations are possible without departing from the spirit and scope thereof. Various
modifications of the invention in addition to those shown and described herein should be

apparent to those skilled in the art and are intended to fall within the appended claims.

wsen
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Dicalciurn phosphate 0 48 L-A rainine 55 80% Phosphoric acid 1.8 FD&C Blue #1(1.25% 0.3 0.3

WO 2009/100268 PCT/US2009/033295

EXAMPLE ]

[6050] A two component (Component A and B} desensitizing dentifrice of the present
invention was prepared, designated "Dentifrice X", Component A and Component B.
When combined in equal amounts for tooth brushing, Dentifrice X would be effective to
provide enhanced anticavity and remineralization properties. The ingredients of

Components A and B are listed in Table [ below.



Zeodent 115 72 0 Zeodent 165 1 0 Sodium Lauryl Sulfate L5 1.5 Flavor 1 1

WO 2009/100268 PCT/US2009/033295
Table 1
Dentifrice X
Weight %

Ingredients Component

A B
Deionized Water 10.16 138
Sodium Fluoride 0.64 0
Potassium Nitrate 5 5
Glycerin 10 22
Polyethylene glycol 600 3 0
Xanthan gum 0.7 7
Carboxymethy! cellulose 0.5 0.5
Sorbitol 70% NC 36 0
Sodium saccharin 04 0.4
Titanium Dioxide 1 0
Dicalcium phosphate a 48
L-Arginine 5 5
80% Phosphoric acid 1.8 1.8
FD&C Blue #1 (1.25% G.3 0.3
Zeodent 113 22 0
Zeodent 165 1 0
Sodium Lauryl Suifate 1.5 1.5
Flavor 1 I

[0051] In the preparation of Dentifrice X, components A and B are prepared wherein the
glycerin, polyethylene glycol and organic thickeners are dispersed in a conventional
mixer until the mixture becomes a slurry, which is smooth in appearance. Color and
sweetener are dispersed in this shurry before the addition of water. L-arginine is then
dispersed in the slurry and neutralized by the addition of phosphoric acid. The potassium
nitrate is also added. Following mixture of these components, the silica, dicalcium
phosphate, and sorbitol components are then added to the individual components, which
are then mixed thoroughly., The fluoride, sodium lauryl sulfate, flavors and pigments are
finally added to the individual dentifrice components which 1s followed by mixing

another 5-15 minutes under vacuum to prepare the resultant component product.



100511 In the preparation of Dentifrice X. components A and B are prepared wherein the glycerin,
polyethylene glycol and organic thickeners are dispersed in a conventional mixer until the mixture
becomes a WQrAPONHI¥IH3s smooth in appearance. Color and sweetener ardEPER8HFBIATS slurry
before the addition of water. L-arginine is then dispersed in the slurry and neutralized by the addition of
phosphoric acid. The potassium nitrate is also added. Following mixture of these components, the
silica, dicalcium phosphate, and sorbitol components are then added to the individual components,
which arc then mixed thoroughly. The fluoride, sodium hairy' sulfate, flavors and pigments are finally
added to the individual dentifrice components which is followed b™. another 5-15 minutes under
vacuum to pred8P83héhesuitarnpomponenasiodetin J0Eshapc W EBhiFoeNE geipackaged in a
dual chamber typg, te prpveniigastionRaivesnithe flupride. inA andthe ealciumin BeThe dual
chamber tube pen ES the two phases to be dispensed side by side as a striped toothpaste. Providing

fluoride as soluBESSOHIGMIRRSFS, Y85 BhaTiRr ATgRTE\VSIERSF €alcium. phosphate, and arginine,
results in a hiof avalabilivalNese AU SAIRINS ALINE. Rl sLiEs: WHEa PG flfective to reduce

demineralization, proniote remineralization, and repaif ddmage to thé enamel which leads to
hypersensitivityrhptbeaie bz iavitason onth 8l l@lamSheseAnd ipdf Gohip Bisent Gental
composition cogprsing @ §l.CoMRONEN COMPIISING AT NSO Wic R Secanehaentpenent
comprising at least one anion source, wherein.gne of the anion sources !]sg_,phq h}at}eiig)n source,
and at least oné”gfrﬂ?élﬁg?ﬁﬁé’ﬁé%@ec‘&ﬁf‘éﬁfh‘E)‘% E)cg(éfct% M EEE R st A gﬁ:gﬁ' tomponents
being maintained sepatate from each other until dispensed and combined. 2. The composition of
claim 1 wherein the anion source comprises a fluoride ion source. 3. The composition of claim 2
wherein the fluoride ion source delivers a fluoride ion concentration of about 25 to about 25,000 ppm.

4. The composition of claim 2 wherein the fluoride ion source comprises a fluoride releasable salt.

i6



5. The composition of any one of the preceding claims wherein the phosphate ion source comprises a
phosphate releasable salt. 6. The composition of claim 5 wherein the phosphate releasable salt is a
sodium phosphate salt. 7. The composition of any one of the preceding claims wherein each component
contains arginine. 8. Use of (1) a first component comprising a calcium source and (2) a second
component comprising at least one anion source in #jezjpggufacture of a medicament for eliminating or
reducing the discomfort and pain associated with dentinal hypersensitivity, wherein one of the anion
sources is a phosphate ion source, wherein at least one of the components containing a basic amino

acid, the first ang §EAANFERMPRABAIA BEmPBBLERH SERAMURY AARIRENHINIR B5mANHANGD taItgas In the

presence of the arginine or a salt thereof with the calcium ions to precipitate a calcium complex when the
first and secoPRMESHHRAEERECArBREDRTHIFRIAPIBINGRL IRFSIANEIaNtP . SOHEGRIW RRIEH % BbRErANEBMtains

arginine. 10. ThGA89:0f GIY5PHRARIIGHIBL RYARASINIEAS: BRICOF IR EefnpBRYRESEona ARG dagre source. 11.

The use of claim 10 wherein the fluoride ion source delivers a fluoride ion concentration of about 250 to
about 25,00035pk0 acid, thexfirsbant Sernd GRRIARALY heiechainidiaeiishacie framLaeeh QiRepHBES a
fluoride releagabiensadtantZolisineee of any one of claims 10- 12 wherein the phosphate ion source
comprises a phosphate releasable salt.

2. The composition of claim 1 wherein the anion source comprises a fluoride ion source.

3. The composition of claim 2 wherein the fluoride ion source delivers a fluoride ion

concentration of about 25 to about 25,000 ppm.

4. The composition of claim 2 wherein the fluoride ion source comprises a fluoride

releasable salt.

5. The composition of any one of the preceding claims wherein the phosphate ion source
comprises a phosphate releasable salt.

6. The composition of claim 5 wherein the phosphate releasable salt is a sodium phosphate

salt.

7. The composition of any one of the preceding claims wherein each component contains

arginine.

8. Use of (1) a first component comprising a calcium source and (2) a second component
comprising at least one anion source in the manufacture of a medicament for eliminating or
reducing the discomfort and pain associated with dentinal hypersensitivity, wherein one of
the anion sources is a phosphate ion source, wherein at least one of the components

containing a basic amino acid, the first and second components are housed separately and the
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14. The use of claim 13 wherein the phosphate releasable salt is a sodium phosphate salt. 15. Use of the
oral composition of any of claims 1 -7 in the manufacture of a medicament for a. reducing or inhibiting
formation of dental caries, b. reducing, repairing or inhibiting early enamel lesions, c. reducing or
inhibiting demineralization and promoting remineralization of the teeth, d. reducing hypersensitivity of the
teeth, e. redmi@@mrmhlilmmg gimeaeitis, thie prepaocm gfibaingjine oressalt cbeselt tidhtidtiga)ciymeducing

levels of acid pjadqng BAGle 2 B HCLEARIAG UFIRIMAIHEtSAl LcinaImBAREAcre cdPRERS

microbial b|of|Im for ation |nt e ora cavity,

9. The use of claim 8 wherein each component contains arginine.
10. The use of claim 8 or claim 9 wherein the anion source comprises a fluoride ion source.

11. The use of claim 10 wherein the fluoride ion source delivers a fluoride ion concentration
of about 250 to about 25,000 ppm.

12. The use of claim 10 or claim 11 wherein the fluoride ion source comprises a fluoride

releasable salt.

13. The use of any one of claims 10 - 12 wherein the phosphate ion source comprises a

phosphate releasable salt.

14. The use of claim 13 wherein the phosphate releasable salt is a sodium phosphate salt.

15. Use of the oral composition of any of claims 1 — 7 in the manufacture of a medicament

for
a. reducing or inhibiting formation of dental caries,
b. reducing, repairing or inhibiting early enamel lesions,
C. reducing or inhibiting demineralization and promoting remineralization of the
teeth,

d. reducing hypersensitivity of the teeth,

e. reducing or inhibiting gingivitis,

f. promoting healing of sores or cuts in the mouth,
g. reducing levels of acid producing bacteria,

h. increasing relative levels of arginolytic bacteria,

18



J. raising and/or maintaining plaque pH at levels of at least pH 5.5 following sugar challenge, k. reducing
plaque accumulation, 1.treating dry mouth, m. whitening teeth, n. enhancing systemic health, including
cardiovascular health, e.g., by reducing potential for systemic infection via the oral tissues, 0. reducing

erosion of the teeth, p. immunizing the teeth against cariogenic bacteria, and/or cl.cleaning the teeth and
oral cavity. i inhibiting microbial biofilm formation in the oral cavity,

J. raising and/or maintaining plaque pH at levels of at least pH 5.5 following

sugar challenge,

k. reducing plaque accumulation,
l. treating dry mouth,

m. whitening teeth,

n. enhancing systemic health, including cardiovascular health, e.g., by reducing

potential for systemic infection via the oral tissues,

0. reducing erosion of the teeth,
p. immunizing the teeth against cariogenic bacteria, and/or
g. cleaning the teeth and oral cavity.
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