WO 2009/099455PCT/US2008/058715 ORAL CARE PRODUCT AND METHODS OF USE AND
MANUFACTURE THEREOF [00011This application claims the benefit of U.S. Ser. No. 61/027,432
filed Februay0B20200%43S. Ser. No. 61/027,431 filed February 8, 2008 andUr8/S2e8//87%61/027,420
filed February 8. 2008, the contents of which are incorporated herein by reference. FIELD OF THE
INVENTION 10002]This inmn@gﬁ@@m@@ﬁwmﬁi@@g@m i$ing a basic amino acid in
free or salt form an anionic surfactant, and optional additional agents, and to methods of using and of
making these compositions. BACKGRB YNINEGEAHRRE/ENERBKQA00031Arginine and other basic
amino acida(igve DERR ApRASRA LHAeiR SeAkaReT Bndl 3ee Relleyefhin haveanelli i combating

cavity formation and tooth sensitivity. Combining these basic amino acids with mlneraflslﬁ%vmg oral

care benefit- g ftomie aHAZA G ilad Febsvam SraPe8ediddudenaling@dedpidbidilenhg term
stability, lewexey shasusraneBsialengingidn RerticuidbiieihRsisARingAsifmay raise the pH and
facilitate dissociation of calcium ions that can react with fluoride ionsto form an insoluble precipitate.
Moreover. the higher pH has the potefitiah-td @5uaEBIBNTA®Neutral pH or acidic pH, however, a

system utiiging arginineeardanaiadaichiha Rt dRRsIRRIS PB%‘?EHQ%%H@@%% g@{&)ﬂp dioxide,

leading to, bloating and bursting of the containers. Moreover, it might be ‘expected that lowering the pH
to neutralSF QEiAE ESHYIRBARINBE I FESRE- e Omidens) addiionrmgtationsbicaustade afginine may

fonn an inspHulklel ACiNREE HeldrBorRpopigsi1at 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 moutﬁfs‘%m ObitHESBNYHREHed formulation hurdles and

partly be¢aoss arginieias.aanshely heeivieyaddniihe adaasmpetentst alernative in.fiyaride rather
than a co-active, there has been little motivation to make oral care products comprising both arginine

and fluorfi PAUHEO HAPAYF RERe I B ARMRAIN HOREE Y RHtR Ak QAR FARSIE HialGRIBRINING

Commergially basadlabimaegioleibaseadantipasie sl e BIatiuded) mndiRentdlvsdetuforgxample,
contain arginine bicarbonate and calcium carbgnate, but not fluoride nor any antimicrobial agent.

(00041 AL 23RS RISV NBVOPSATTARLEBIS AP ag et Sl AR RISA 3R REDfbaste has been

recognized gy deplisisulhnese mgenimhoneyErakersRaliragingia driNardugiiastivsamounts to
the teeth é(Elll(ﬁ;jlums, and their solubility, delivery and retention on the teeth is formulation dependent.
Tl

For exa LR ¢ 9{:ﬁf‘6‘r6€3§‘5t2‘,'1f-h RATISFIAR BB AL Bl Sseits) S MBRE Y Twater.
100051 AggaitlinglyHheealis poraathies aastrlleiaahcare peaguich that RERNIdSS adasieamino acid,
beneficial minerals.such as fluoride and calcium, improved activity against bacteria, and improved
delivery SYHRERCIGHIZIBEOHE BT §?Jf\)}’lf)|'ﬂfr‘-z¢ec9ﬁ TRV RSB 1BBB 6L BN Llirprisingly
discovereiibitiat adadsig amiatagiciséibhrasy dninectheombinaliorewith, amapine sypdagiant can
reduce bgcterial attachment and biofilm farmation and additionally dramatically enhance solubility,
eiivory, TGRS B AV A RSH LEAE 0 ERLARa: AAHASLESERGS et GOk Sdifciosan.

[0007 1T Heriaueitibarbtausse Ngo passe mayaoear arcosyasitians mne dnkiadsoaiplsingdheasame that
are effective in inhihiti _ohredufn _}he acc#mul_ation f 2gllacwe., rec{uci ) Igvxﬂgo& acid producing
(cariogerEy BRI RGNS L4t S R B D P B TS RO S MRon also
encompasies tanfposiliais anghnaiveds toutfedngtbe omntalityiaadidiavidenimphovRadtigethods of
promoting oral he Iih and/or‘felste '}c heeiltth, ir]clu ing c rdig}/alscular h(e.a}lthi €9y bg redﬁlcing
potential 187 &SRRt AR SRS TS B AL AL 6 081 PHE VS R HHL L SO RS S8 oral care
compositieer @iGeedposiortalsth @drargiliahreatgveadBndififleaadamprising aaceive ctheeedmount of a
basic am{’no {t ,in f{e,e; o slalt foFm, 0 irr01i e; an (;}‘f(;lcsgir\]/etgorﬂlogr@t“m argl%ntipnig d%urfactant. e.g.,
sodium Iaﬁrcfﬂ SuIrate? Bid Ah adtenat agent selecte HOM Ofe or more b an antibacterial agent,
e.g.. a halahjkniatebhd idhsnyt eibtentialty pivkcld Synidditieffedtivenamoignt o i bafiaotideosouecealyy.. a
soluble flugride salt: and/qr an,anionic polymer, e.d. I 0 thyl vinyl ether and maleic
anhydridé“’ﬂB %’I?I\ﬂ%)‘fl eg)flr%\?grtl g@%ﬁﬁ% gﬁ%%rfﬁpﬁgggg%%g?%{é@gﬁg?gﬁ%% gltgé?ﬁbpggie comprising
an argininersailt, &g diciredmytr aollozideynagimiemishbepheitd wrratgimneryieatbowstbialriclosan; an
anionic sgn;a tant, e.g.. sodium lauryl sulfate; a soluble fluoride salt, e.g.. sodium
monofluor%p[hbsphatc or sodium fluoride. [00091In one embodiment, the invention encompasses a
Compositiii#f the Mvbasiong Cowpbsitidielof yhunierobirhpgisig agaatdurklesath&composition
having a RRAQLIERSha ARAYLPRA 1y halfSHAK 2R 18006010 RBOUL 40 (RARAILLAR. €.0.-

comprising at'least about 5%, €.g., at Iéast 20% of a particulate having a d50 less than about 5
microme®akyer ¢ eflivel ey im0 lf Esbuasl i asoaed thedrenhbidry glshireepidagiesictm
carbonatg, haying.& ¢S 4 Aask BepdRRRPH? MIGHAMEEERHsI & 20RHUPIA45RPCT/US2008/058715

[00101In particular embodiments, the Compositions of the Invention are in the form of a
1



dentifrice comprising additional ingredients selected from one or more of water, abrasives. surfactants.
foaming agents. vitamins, polymers, enzymes, humectants, thickeners. antimicrobial agents,
preservative¥OfRIAYS S colorings and/or combinations thereof. [0011]WitHSk/ IH¥eNER tdSbe bound
by a particular theory, it is hypothesized that a significant factor in the beneficial effect of arginine is
that arginine RinepRENSK PRRICBINIBR AT IR 4Ry REIBRIGDQANIZEd by certain types of bacteria, e.g.! S.
sunguis which are not cariogenic and which compete with cariogenic bacteria such as S. mutans, for
position dAPRY teethioadinghe Biaardavincettera gty ambeaentodust tue pigiiaeadmsiother basic
amino ackisiie RERKBeRANMANReNCLabY saisingitharit ok ihslr sRyiEoREHWNile fRiogenic

bacteria metabolize sugar to produce lactic acid, which tends to lower the plaquée pH and demineralize
the teeth PBRiFR4AYISERIRYH deilifrsol vt sukeriial #ggtegular use of a Composition of the Invention,

over time, will lead to a relative BrreasgUNMNa RIgIOPIYiFHAGEER AgshA relative decrease in the
cariogenic bacteria, resulting in a higher plaque p1-1, in effect immunizing the teeth against cariogenic

bacteria 200 fHeir dLaT RN SHRHES! N AiSWNFERLIhADHS PRILPRISHE BHScSAEYMRE Mechanistically

separate dearBianoaanplamantaiy @ ihesifeshobivarisi is-RIONURSR RinSRIARI M ANShn
strengthening the. tooth enamel. 100121Irrespective of the precise mechanism. however, it is

surprisingBArad IRakyksar Rt R dtor RO s WAEY StAieacRd anybasteiifhe, in an oral

care procifedcaicenteing i@ Rariatian ambadisents aidhgpresent invention produces unexpected
benefits beyond and qualitatively different from what can be observed using compositions comprising

effective HfBlnts of St FEARIBLHENSEPRRSASR OTA! SAETIOHRRPSLATeAAt 2RRYARIF QI ARIRG BRe-carious
lesions, aaehehaacingrecalbealithitifias sneseevas Brenfaundatnat 8115 agtion<RrRiRe further

enhanced by addition of a small particle abrasive, which may act to help fill microtubules in the dentin.
100131 TREYSH SEAL e BHQB RIS i WBIHH iR GAth ahbiRbRid s raEd REalso
surprisingly §ouine. thhesidves BaciBganehpsinestedipdaathsur@aalQRLd 160 prtisuiantalgvance to

this invention, the basic amino acid together with an anionic surfactant sybstantjally enhances

solubilizaShPiRYE IR G Bedds fisrantremiatilesl bsandf U irteaye A o Byt

antimicrogialisgyisasHedtasdiclesand ddnd pdlehaedustianriiidiacteriah adheriompnsstae improved
delivery and retention of an antibacterial agent, e.qg., triclosan, is further enhanced by the presence of

an anioni® B mer 1€ JVEHSR EAHEXMBESCR 4 Pﬁ‘llﬁﬂfﬁﬂﬁwliﬂ?fémigﬁ?m‘fb?{h%qt@ﬁcompasses
methods IevEntiedyeesQrinbipifrfesmatigiiefngental caries, (i) reduce, repair or inhibit early enamel
lesions. e.g., as detected by quantitative light-induced fluorescence (QUI or electrical caries
measureiment (REMediiicracioaeat@finmbisicdamioeralz atifmcand gidoratee.gmangratization of the teeth,
(iv) reduce hypersensitivity of the teeth, (v) reduce or inhibit gingivitis. (vi) promote healing of sores or
cuts in thé. moutin ¢fiecradureciavieds of amiohpr sdufemanbacgersadvii)lincydasHatelativde levels of
arginolytic bacteria, (ix) inhibit microbial biofilm formation in the oral cavity. (x) raise and/or maintain
plaque penaddvismabigarieselep i ST8otlaaddgnang af ehalshapera) deeiice plagioseaaerilation, (xii)
treat dry Q}gﬁén' {sikernanee RgiemicRealile Nding GaTHR@ESGHIANERIt, &BniBIRMENT
potential for systemic inf&ction via the oral tissues, (xiv) reduce erosion of the teeth. and/or_éxv) clean
and/or whiténathiéorestiadntic AT 6rah 20Pp| voipisivgappivgdc onsboslssnpkydedavention
to the Org'll‘i%‘/’f%%)g-ﬂé/iﬁ%h’i@xg S LMRARION.Of BRI BNRIOR IR R orR) &AY ¥ RbAsRAtIENt in need
thereof. DETAILED DESCRIPTION OF THE INVENTION 100161The invention thus comptrises an oral
care comigsiiiohspiotrpouigiome ydophlprsdsg aramiafabwselats i onEpRserhaide acid, e.g..
arginine, in &6, P, 5l AN ARRHANIC SUKRRIANE O SAIEM WKl SHIBIRIARM, ¢ ¢ an additional
agent selected from one or more of an éffective amount of an active agents, e.g., an antimicrobial
agent, e.g§odinBl0sane dvrerrderpbaarigedsm Aueitke source, e.g.. a soluble fluoride salt; and/or an
anionic polymer. e.g., a copolymer of methyl vinyl ether and malejc anhydride; for example any of the
following I ositigh@‘,“iF@’.Tf@diﬁfblﬁs‘i’ﬂ%H’I?@W&‘&Hﬁﬁé%ﬁ%&%ﬂmﬂsﬁt‘w R g BHEN98ine,
citrullene(esRifygEos e Alimg s tdingrisiaminakidaneiciRe b BRIinaPRapieN REGdo SRS thereof
andlor combinations thereof. 1.0.2.Composition 1.0 or 1.0.1 wherein the basic amino acid has the
L-configutaaib#Por o280 Ayt of dhiet it ABAN d @ rfigodhons Y 9ralrdbd 4R tré SRR Heatt §8Ldi- or tri-
peptide cappprisgetbe hasictanine Beishriidididnyvaighalpodesdingneampasiidnsmhiarein ghe basic
amino acid is arginine. yg;ogz 09/099455PCT/US2008/058715 l.Ot.SI.én)c/llof the preceding
compositBHEWRERSR fd BARCHMAG 209y i€ TUSFGMFES or precipitated calcium carbonate

having a d50 of about 0.5 to about 3 micrometers.

o



1.0.6.Any of the preceding compositions wherein the basic amino acid is partially or wholly in salt form.
1.0.7.Composition 1.0.6 wherein the basic amino acid is arginine phosphate. 1.0.8.Composition 1.0.6
wherein theWWaAR8M 5= cid is in the form of arginine hydrochloride. 1.0.9 RXHpB8A$INSI 3.6 wherein
the basic amino acid is arainine sulfate. 1.0.10.Composition 1.0.6 wherein the basic amino acid is

argininc himargonate, gaRi¢liAnnebihmarecedithsponesiiansvnaieinasalL of the Basic amino acid
is formed.in situ in the formulation by neutralization of the basic amino acid with an acid or a salt of an

acid. 1.0 9AR SF P PrEtedY 0o pREdRa ke tHere APe PHHEBESIE Wi Siariviesformed by

neutralizatisfacefitie fbasin gatan einaaifapoyieR)inpiiRio ranRinatiomwith the fluoride salt.
1.0.13.Anﬁ0f the E}é ceding compositions wherein the basic amino acid is present in an amount

correspoRRiY $E°RIB0 A8 F-tBTEHBYR D, [RYPIIABY SIS th 496 GO WA R$dhERample about 3%

to about 10%.of th al composition weight. the weight of the basic amino acid.bejng calculated as
free base Tor. 1.0. ht.ﬁ@m 1B “‘%?‘8,% ?_\g_el?o\% iR S SHAE BRYO AP prEsEiM A amount of

omposil
about 7.5igt Fcefitifietatal donbeasitionl wifighb fhRihmEBnposition il Qudd othe teisidhe hasic amino
acid is prgcslgnt in an a[cr}&uor?t of %boutS.W % of the total compgsition weight. 1.0.16.Composition

1.0.11 whaiois The RS IESS BUEFLan Lek o8 BSTS e St ot ABB8YS. Yk 95 %he total

compositienageightnt. 8:1i¢Compositivithlcfribganhvdratre thesbetsic minomasidds grdgenton tae amount

of about 1.5,wt f(f’i%ﬂﬁ%% lt,(%tféll gom sﬂmn.wqfaght 1.0.18.Any of the. ‘preced'n%dcégpa@ositions wherein

fg€th 1y, 1€ arginolytic bacléfia can’use arginng at 1C anin
the ﬂUOI’ICFe saf IS stannous ﬁuo¥|de, soéﬁjm UOI’I&G, potassmmzﬁgorl e. 08 a °

monoflucrogh osphatecesodiuomiiu drasiiy abésiagrheoptiliof fhearesilicatencuniwbi fluaiide el .,

N'-octadecyltrimethylendiarnine-N,N,INVtris(2-ethanol)-dihydrallyoride), ammonill111 fluoride, titanium
Ruorce, RESTG GLATIE "SR SR BULST GRS or O IGAhY 0P TR ELHERLbL

ate. ‘a Inations thereof. Any of thé preceding‘compositions
wherein ttefluoridecshlt isceh flulbnophdg piwaie g 10020 1Ay bfitHelceed dingregmypasitiofavherein the

fluoride S@It is sodium npfluogo hgsphate. 1.0 AAny of tp%preceding cotmpositions.where the
: pripasiion oFP ¢ Inve 16{)15?\' L (e will Tead to a relative INCTEdsE 11 he arvllg]lo]ﬁnc . ,
fluoride salt Is sodium fluoride. 1.0.22.Any ot the préceding compositions whereinthe fluoride salt is
present ihaaferia and a relative decrease in the cariogenic bacteria, resulting in a higher plaque pH, in
effect immunizing the teeth against cariogenic bacteria and their detrimental effects. It is
believed that this pH-raising effect may be mechanistically separate from and complementary

to the effect of fluoride in promoting remineralization and strengthening the tooth enamel.

[0012] Irrespective of the precise mechanism. however. it is surprisingly found that the
combination of fluoride and a basic amino acid, e.g.. arginine, in an oral care product
according to particular embodiments of the present invention produces unexpected benetfits
beyond and qualitatively different from what can be observed using compositions comprising
effective amounts of either compound separately, in promoting remineralization, repairing
pre-carious lesions, and enhancing oral health. It has moreover been found that this action
can be further enhanced by addition of a small particle abrasive. which may act to help fill

microtubules in the dentin.

[0013] The presence of a basic amino acid in combination with an anionic surfactant is

also surprisingly found to reduce bacterial adhesion to the tooth surface.

[0014] Of particular relevance to this invention, the basic amino acid together with an
anionic surfactant substantially enhances solubilization. release. delivery, deposition. and

effectiveness of active agents, for example antimicrobial agents, such as triclosan.

[0015] The reduction in bacterial adhesion and the improved delivery and retention of an

antibacterial agent, e.g., triclosan, is further enhanced by the presence of an anionic polymer,



amount of about 0.01 wt. % to about 2 wt. % of the total composition weight. 1.0.23.Any of the
preceding compositions wherein the fluoride salt provides fluoride ion in an amount of about 0.1 to
about 0.2 wiV928948%5€1 composition weight. 1.0.24.Any of the precedind€&HpY¥IBIB 1§herein the
soluble fluoride salt provides fluoride ion in an amount of from about 50 to about 25,000 ppm.

1.0.25. Anyg0fRe1 peatraling e mpostionswhigh ds A SRAUNES R ARYING AR RO AERSER M

available fluoride ion, 1.0,26.Any of the preceding compositions which is a dentifrice having about 750
to about SO PP aikitib o MHRIEAbACL) 27 25n (i eSS rdeRRIRT dUMTbeHbIRIMErein the
com positi@snoe@mpg.i,s&s&m%d@pc}aaahmet\%Q%mﬂhﬂé@riGlsr&eeécé)(&/ﬁgxr@lébﬁiPéﬁsﬁ%e9

compositions wherein the composition comprises about 1000 to about 1500 ppm fluoride ion.
1.0.29. ARYEBTHFANSREEEGIMG, SUMBSRIEB RS WRBHESIS THBCERR PO FomprisasaisTAl Ea8ON MM fluoride
ion. 1.0.38Aem@f(thpredecedine cemnastyarawhesiniyedattisAeMba 1ahaut v§ 9., about 6.5 to

about 7.4 or about 7.5 to about 9. 1.0.31.Any of the preceding compositions wherein the pH is about

6.5 to abBIAMOIE Aeplieg alsprssiiecHe da hia Geghpbdnisrl cisrsls alegitinednene 83 @idbout 7.2.

1.0.33.Aqyin} therdiRGeditgeqetepositigns vhekeipaternH is) apmaximate b M eisrah ¥m4ibny of the
preceding compositions further comprising .an abrasive or particulate, 1.0.35.The immediately

precediny'cBISERIOH WHStH e RS 81 RIAUGIRLE & SeislebadrmskBtidm bargsate,
calcium pogspétaiec(gd (djcalrivappiespiaitmdinyenale)i) Galeium slofate (Galriam.sesbonate (e.g.,
precipitated calcium carbonate). silica (e.g., hydrated silica), iron oxide, hydroxyapatite, aluminum
oxide, peﬂifé‘?“b‘l%\%ﬁ&“&a}ﬁ&!é ‘,“é’a&‘f‘f?)‘8|‘§/?§&’r§)?éd’§f‘5%0‘ﬂc§) BiFetiseReiRbRhie S8 RS mmediately
precedinghcampositionwheneisuhe @brpaidacer-pasiaulaiadsealeatribirpm ja kalcunayghosphate (e.g.,
dicalcium‘ghosp ate g]l:g]g: te), calcium sulfate, precipitated calciurg carbonate, silica (e.g., hydrated
silica), ant"dSMbmk S1esk the 9737 SAXU o L ABPRIARR ARRYYABH O ERBRS W8N HEfhg an abrasive in
an amountvehébaus iR via¥ei0iaheutl. ByvihBhyidhewigieiibpesitins Wemibnlid B38.4ay of the
preceding Comp?sitions compric?irﬁj a anaII particle abrasive fraction
avity ol a patient 1n need tiiereof.
DETAILED DESCRIPTION OF THE INVENTION
[0016] The invention thus comprises an oral care composition (Composition 1.0)

comprising
1. an effective amount of a basic amino acid, e.g.. arginine, in frec or salt form:
. an anionic surfactant, e.g., sodium lauryl sulfate; and

ii. an additional agent selected from one or more of an effective amount of an active
agents, e.g., an antimicrobial agent, e.g., triclosan; an effective amount of a fluoride source,
e.g.. a soluble fluoride salt; and/or an anionic polymer. e.g., a copolymer of methyl vinyl

ether and maleic anhydride:
for example any of the following compositions:

1.0.1. Composition 1.0 wherein the basic amino acid is arginine, lysine, citrullene.
omithine, creatine, histidine, diaminobutanoic acid. diaminoproprionic acid, salts thereof

and/or combinations thereof.
1.0.2. Composition 1.0 or 1.0.1 wherein the basic amino acid has the L-configuration.

1.0.3. Any of the preceding compositions is provided in the form of a salt of a di- or tri-

peptide comprising the basic amino acid.

1.0.4. Any of the preceding compositions wherein the basic amino acid is arginine.



of at least about 5% having a d50 of less than about 5 micrometers. 1.0.39.Any of the preceding
compositions having a RDA of less than 150. e.g.. about 40 to about 140. 1.0.40.Any Utile preceding
compositiony QHEPEIATorising an anti-calculus agent. 1.0.41.Any of the pRECEHRRYMEAIRIbBitions
further comprising an anti-calculus agent which is a polyphosphate. e.g., pyrophosphate.

tripolyphqspate, OnheATHRIBRIEIRIAIE kit IonRQAiELRS SALBE Infd Y theiprgeeding

compositions wherein the anionic surfactant is selected from a. water-soluble salts of higher fatty acid
monoglygegide monosyifatas feetedthe sadjsdsslt afibieimerasdltaiad anroly serna Phr
hydrogenated coconut oil fatty acids such as sodium N-methyl N-cocoyl taurate. sodium
cocomo-giVedNdR SHHAEY- b. higher alkyl sulfates, e.g., sodium lauryl sulfate, c. higher alkyl-ether
sulfates, e.g., of formula CH3(CHR).,CH2(OCII2CH2),-,0803X, wherein m is 6-16, e.g.. 10, nis 1-6,
0. 2 561 ana KRR (s BARBIB CEHEME SIS SRR e prospha
(CH3(CH,2)10CH2(OCH2CH2)20803Na".. d. higher alkyl aryl sulfonates (such as sodium dodecyl
benzene Is?lg)[%dnate s%n&ﬁ?rsﬁt]gﬂr@'%b(ghvzheeﬁ%"sm?ognaﬂ%ﬁmé?ﬁ'léﬂsé? ﬁmsles%égaofea{ﬁé’én&uch as sodium
lauryl sulloatethieridadecyl sodium sulfoacetate), higher fatty acid esters of 1,2 dihydroxy propane
sulfonate. sulfocolaurate (N2-ethyl laurate potassium sulfoacetamide) and sodium lauryl sarcosinate).
f. and mixtGr8s ther€ofmpvd@@009/099456R T bBROGBIOS 871d5 By ghigheenudfingl” is meant, e.g.. C5_30
alkyl. In particular embodiments, the anionic surfactant is selected from sodium lauryl sulfate and
sodium etHer fauryleniaasition b8 .Amhercindlsrbeseiny tonmd sitivasivhdiembei@i@nionic surfactant is
selected from sodium lauryl sulfate, sodium ether lauryl sulfinc, and mixtures thereof. 1.0.44.Any of the
preceding-Edrhpositiolyohthsraipcadngriomeosiiipastaners presthe friherbasiodintnss #éshisabout 0.3% to
about 4.5%R¥WRigh il @ARAN LIS Precedind ke asitipRT additionaliycompriRingosyrfactants
selected from cationic. zwitterionic, and nonionic surfactants, and mixtures thereof 1.0.46.Any of the
precedin@aéb‘?ﬁﬁﬂﬁﬁéns further comprising at least one humectant. 1.0.47.Any of the preceding
compositions further comfprising at least one humectant selected from glycerin, sorbitol and
combinatlofid theredy 8f ‘8‘?/?5?):83‘%?F@B@ﬂﬂ@’%?ﬂ%ﬁﬁ%%ﬁﬁuﬂlﬁé‘?ec%?ﬁ‘ﬁﬁgﬁﬁ’@oﬂﬂif’oﬁ 1.0.49.Any of
the precedingea®ypesitionafuibeiicopapidsingatdeasbaompeiaaix hhed toAoynbfthwpreaading
compositions further comprising at least one polymer selected from polyethylene glycols,
polyvinylih&tHYPEffeRthalcic acid copolymers, polysaccharides (e.g.. cellulose derivatives, for example

carboxymethy]| cellulose, or polysac¢charide gums, for example xanthan gum.or. carrageenan gum). and
combinatloh dhoreOF .t B RAS S AR BHR HRE B, RoR B S Ll o

fragmentamount corresponding to about 0.1 to about 20%, e.g.. about 1 wt % to about 10 wt % , for
example about 3% to about 10% of the total composition weight. the weight of the basic

amino acid being calculated as free base form.

1.0.14. Composition 1.0.11 wherein the basic amino acid is present in an amount of

about 7.5 wt % of the total composition weight.

1.0.15.  Composition 1.0.11 wherein the basic amino acid is present in an amount of about

5 wt % of the total composition weight.

1.0.16.  Composition 1.0.11 wherein the basic amino acid is present in an amount of about

3.75 wt % of the total composition weight.

1.0.17. Composition 1.0.11 whercin the basic amino acid is present in an amount of about

1.5 wt % of the total composition weight.

1.0.18. Any of the preceding compositions wherein the fluoride salt is stannous fluoride,
sodium fluoride. potassium fluoride. sodium monofluorophosphate. sodium fluorosilicate.
ammonium fluorosilicate. amine fluoride (e.g., N'-octadecyltrimethylendiamine-N,N,N'-

tris(2-ethanol)-dihydrofluoride), ammonium fluoride, titanium [luoride, hexafluorosulfate,

]



1.0.52.Any of the preceding compositions further comprising flavoring, fragrance and/or coloring.
1.0.53.Any of the preceding compositions further comprising water. 1.0.54.Any of the preceding
compositiony QHEPEYATorising an antibacterial agent selected from halog@&d/E§ MRy ether (e.g.
triclosan), herbal extracts and essential oils (e.g., rosemary extract, tea extract, magnolia extract.
thymol, maathehsHsadyR®legsraniol. carvacrol, citral, hinokitol, catechol. methyl salicylate.
epigallocatechin gallate. epigallocatechin, gallic acid, miswak extract. sea-buckthorn extract),
bisguanidetartiiseptias K @ QhChtorbexidissm ple idineicasteNeingdridy 3ty 1aspRBEpRLEOMpounds
(e.g., cetylpyridinium chloride (CPC). benzalkonium chloride, tetradecylpyridinium chloride (TPC),
N-tetradec92d-ethyhmyidinheprebéaiiecoioRIGY), wherolichantiseiticsalhaxeliding, octenidine,
sanguinaﬁilrcl)%bﬁovido e i%gige, delmopinol, salifluor. metal ions (e.g.. zinc salts. for example, zinc

. uoropnosp : . . . . .
citrate, stannous salts, Coppeér salts, iron salts), sanguinarine, propolis and oxygenating agents (e.g.,

hydrogen, pesoxide, huffered sodium peroxyborate or.per rbonate), plithalic acid and its salts,
monopeﬂf?gﬁg acid‘%%". s safts an ngs ers : (31531.%8?6))] lg éﬁr@%&ﬁl (ﬂg8?/Isgi{rgosﬁ(r%él}lgﬁlf/?rslﬂﬁate, dioctyl
sulfosuccingie, saligylanifife. demiphsHramunt-dsimapinaleafiapmelArd Siner,pjReridino
derivatives, nicin prepgration , chloritge saI]t('E: and“mixturels O}Eany (ﬁ%éa?g}(égb?%%l. JROq 5.Any of the
precedingraeniposihsms finet. SorsprhsintZantabtidhreratdeny posiipaundighlg., an inhibitor of at least
one of host pro-inflammatory factors selected from matrix metalloproteinases (MMP's),
cyclooxydehddes (AaX)f Bopressting GRIANOGLLIAYS Whertohedhiag dersa)meoy T fvaridfoiening
growth fagiqn @héli G3bbingucibeopilie 2xidesyrthassdiNGmodyaliiedidase. cathepsins, nuclear
factor kappa B (NF-KB), and IL-I Receptor Associated Kinase (IRAK), e.g.. Selected from aspirin,

ketorolac; furliprofafy iBpmoiee QAR RYaIpISHemRainfimn ASRLKERIGIRNRIFNGIEN,
meclofenamic acid, nordihydoguaiaretic acid. and mixtures thereof. 1.0.56.Any of the preceding

composititRE AR AMBREHY Anlamiakrn? Pgbudide oM the group consisting of Co-enzyme
Q10, PQ itamin C, Vitamin E. Vitamin A, anethole-dithiothione, an mixtures thereof. 1.0,57.Any of
(ne precab g comp R EAHES S OB DG B € 5B s LTS il PHoFoeBBiile tran
triclosan. 250 HnAnyitblbel pseerdisig compositions further comprising triclosan. 1.0.59.Any of the
preceding compositions further comprising triclosan and xylitol. 1.0.60.Any of the preceding
compositiofg éurthexcpoafphisingdeitiios aonpplsioh randhieck cipitdead talkehuvicaribona?®®01d.61.Any of the
precedln%bcorg:g@ﬁgtlons furtpa%r1 cgm&ghs:érll%]trlclosan and a Zn2+ ion source (e.g.. zinc citrate).

1.0.62.Any%lf r%pclgciﬂ% cor%pésitlons urther comprising an antibacterial agent in an amount of

about 0-011.69.5*‘.90“%W&f"é‘ie"rﬁ}&%&?&gc%%%%%%iﬁ’{‘“‘gﬁ%igmk&e%&?ﬂs%@(i%t ‘?uBrr‘r’s%‘F%‘é‘&W%F’OSi“O”S

further comprising trictosan in"an amount of about 0.01 to about 1 wt. % of the ‘total composition
weight. 110.80M3000 tirenpllscadinpeompositions further comprising triclosan in an amount of about
0.3% of the total composition weight. 1.0.65.Any of the preceding compositions further comprising
triclosan &fl8: Zn2Amncddheduasgsling e mipesia onsoVbs ARy ST ¢RBIPREIEEN S BDHIBD RS further

comprisiqg,@ovyg\ggmpgﬁ@%,]fggzd@q%pf the preceding compositions further comprising a

whitening agent selected
1.0.29.  Any of the preceding compositions wherein the composition comprises about

1450 ppm fluoride ion.

1.0.30.  Any of the preceding compositions wherein the pH is about 6 to about 9, e.g.,

about 6.5 to about 7.4 or about 7.5 to about 9.

1.0.31.  Any of the preceding compositions wherein the pH is about 6.5 to about 7.4.
1.0.32.  Any of the preceding compositions wherein the pH is about 6.8 to about 7.2.
1.0.33. Any of the preceding compositions wherein the pH is approximately neutral.
1.0.34. Any of the preceding compositions further comprising an abrasive or particulate.
1.0.35.  The immediately preceding composition wherein the abrasive or particulate is

selected [rom sodium bicarbonate, calcium phosphate (e.g., dicalcium phosphate dihydrate).
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from a whitening active selected from the group consisting of peroxides, metal chlorites, perborates.
percarbonates. peroxyacids, hypochlorites, and combinations thereof. 1.0.68.Any of the preceding
compositiony Q&P EIATorising hydrogen peroxide or a hydrogen peroxideP§dU¥S208/858T&a peroxide
or a peroxide salt or complex (e.g., such as peroxyphosphate. peroxycarbonate. perborate.
peroxysilicate. Arsparatphaig-sals JRaeXe R P LAlFMEY RETARYPPASRNALE),. SRAiLR perborate, sodium
carbonate peroxide, sodjum peroxyphosphate. and potassium persulfate). or hydrogen peroxide
polymer LRHBIEXSH ISRk HraR ‘h’yé%ééﬁrw&?&é@p@}ywﬁypmﬁ’éﬁdéﬁ@Boﬁlﬁﬁéﬁ OeFplexese1.0.69.Any
of the precadingyrRRQAIteRD fHathek GREARYISING an agent that interferes with or prevents bacterial
attachment, e.g.. solbrol or chitosan. 1.0.70.Any of the preceding compositions further comprising a

source oficakgum angkphasahiaia spleetath i eompb SABIUNAHASIIROBRIENR D16 Sri GalgiuH sodium

phosphosilﬁcate .and (ii) calcium-protein complexes, e.gd., casein phosphopeptide-amorphous calcium
phosphat¥ icﬁ.ci FAhg ‘Eﬂ‘lﬁ‘l@’bPé@éam&'éSt%rpSﬁﬁBH?M%ﬂﬂ@?%?ﬁbﬁ%ﬂﬁ@‘%?*ﬂbﬂ@’é&l‘éﬁﬁn salt, e.g.,
selected froipialednasiliatearbalitsystoigle., Gathiated Rilfale, Ll Cembaceists tealelam lactate, and
combinations thereof. 1.0.72.Any of the preceding compositions further comprising a physiologically
acceptable0pditassivmysaltihe. gre galiagsiommisiate o ropashigmnciiariie: in anaatoowns feffective to
reduce denting| sen%tiv{t;;%l“.r?g?rS.f\[rll]y ?gtgﬁl% Irece.dirE com ositions further comprising from about

0.1%toa Dom ‘.’é%ao?]'é physi o(élcaﬁy accep}%jlsénﬁ) asdiuin salt, e.g., potassium nitrate and/or

potassium ghigride. 4,0y otine sseding sompssitions which s 8 gotipaste camprising an
ar6nine salt."e.g., arginine ]hy rochlo e, arainine p osB'ﬁafegor arginine Bicaroonate: ticiosan; an
anionic soffadienst,abayl SodiamnigargfSuifdees rad absolubleifivaricersalt, e.g., sodium WO
2009/099455PCT/US2008/058715 monolluorophosphate or sodium fluoride. 1.0.75.Any of the
preceding -BetPpositieysré tecpias wding coppinesitionstbatriagordt Raviny lesythanith Brashingoww 40 reduce or
inhibit formatign, gfgental caries, (i) reduce, repair or inhibit pre-carious lesions of the enamel, e.g., as
detected by quantitative light-induced fluorescence (QLF) or electrical caries measurement (ECM), (iii)

reduce orj iphifit degigeyAlizalieRANth RIS ISR IZHP-RETD (eflh- L IRIHEE . _
hypersensitivity of the teeth, (v) reduce or inhibit gingivitis, (vi) promote healing of sores or cuts in the

mouth, (vilpreduce jauels afcasiecpiaticonesh BaE@TBuvie: L sRAREFEIAIVaIBYRIS Heat.inolytic

bacteria, (ix) inhibit microbial biofilm formation in the oral cavity. (x) raise and/or maintain plaque pH at
levels of HEASF BB BHRRGNg sHgBYORARSRIUC (P RISt E ARG ARRASP BaIF tFedt, relieve
or reducqfeydn@uthii(Eih.clean the teeth and oral cavity (xiv) reduce erosion, (xv) whiten teeth, (xvi)
immunize the teeth against cariogenic bacteria: and/or (xvii) promote systemic health, including

cardiovagcolsr. raaitbf ;ngprbsettkictigppeieatiahicsrsiystieemici bifiealipmatianthie wiad dsuasa. 1.0.76.A
composition obtained or obtainable by combining the ingredients as set forth in any of the preceding
compositionsattOsd e ygabis thEhigheefling codyposigipscinda foom sdiaocte defonhosmdinirinsg.
toothpaste, tooth gel th powder, non-abrasiye gel, mousse, foam, mouth spray, lozenge, oral
tablet. ce A e e B e R S B 88 v e
compositiémisthydthpastyl 1a0r7@. Angiainthecprecetingralerapidaitions wherein the composition is a
toothpaste optionally further comprising one or more of one or more of water. abrasives, surfactants,
foaming &gdngheviatiimins! poiynvegs, sediymbsirnuméaants, thickeners, antimicrobial agents,
preservatives, flavorings, colorings and/or combinations thereof. 1.0.80.Any of the preceding

compositforisigher alkyl7ghghaitEiiah e corap bumoiris B dinmAEROC 0 AN Y P 1He Wheediding
compositigng 5UTH?%Fg90mPﬁi§§"l9@ @éea'}_l”lj ISSNeRRIX is Na or K (for example sodium laureth-2

sulfate (CH3(CH,);0CH2(OCH,CH»),0S0O;3Na)),

d. higher alkyl aryl sulfonates (such as sodium dodecyl benzene sulfonate (sodium lauryl

benzene sulfonate)),

e. higher alkyl sulfoacetates (such as sodium lauryl sulfoacetate (dodecyl sodium
sulfoacetate), higher fatty acid esters of 1,2 dihydroxy propane sulfonate, sulfocolaurate (N-

2-ethyl laurate potassium sulfoacetamide) and sodium lauryl sarcosinate).

f. and mixtures thereof.
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fragrance or flavoring. 10017]In another embodiment, the invention encompasses a Composition of
the Invention (Composition 1.1) e.g.. according to any of the preceding Compositions 1.0 - 1.0.81,
comprising WR 2H&@N4SAmount of a salt of a basic amino acid; an effectiveP&H&§AA§ A dfuble
fluoride salt; iii. an anionic surfactant, e.g sodium lauryl sulfate; iv. an anionic polymer, e.g.. a

copolymeg,pfimailvdidnyliethesand gnatels anbydrids: aeday b antikasierial agemk e-9- triclosan.

10018]In another embodiment, the invention encompasses a Composition of the Invention
(Composttibidctans s selestebitansstamy Brinesplateandg chrmpedisoliaryloul{ars1, comprising i.an
effective amount of a salt of a basic amino acid; iilan antibacterial agent, e.g.. triclosan; an_effective

amount of & &blubleMySHdReireeding s SRR piat SIS AN R0 TR UM SESHI {1988 a RDA

of less thagi apeuiuteGuerge, abouh Ok ARYE 14@ate. ancRMBIisSNG aklgast about 5%, e.g., at least
about 20% of an abrasive having a d50 less than about 5 micrometers. e.g., silica having a d50 of

about 3 t0.alaaut 4 migromatgsseckathiSddmpowitioes amdetimeninihe drvietoncs perspasaes a method
(Method 2) to imprave oral h comprisin lying an effective amount of the oral composition of
any of thé@%&gf'f?fgm@]ﬂﬂ%@?@&ﬂﬁp%%%%%%?f‘i? F1.2. to the oral cavity of a subject in need
thereof, el.%..ugmetggd tc% {educe %g/inhibit formation ?odfl l(ilentﬁll caries redtuce. rsega}ir or di_nhibit early

enamel lesions, e.d., gsodel}%&rgﬁ nﬁucé)ﬁ%ﬁgﬁ'\t/glﬁsg% indlced fiuo é’é%g%égr ﬁfltﬁf])toreeﬁf(%ctncal caries

measurefm@ntddEGL). ziwv ireatioceconndhibiti dein ruefalizatsommdndi proresafeeresfineralization of the teeth,
iv. reduce hypersensitivity of the teeth, v. reduce or inhibit gingivitis, vi. promote healing of sores or
cuts in thé-@rduth. VAinyerlube pesiding seidnmodersiyrimeerinprisiay at least one humectant.
2009/099455PCT/US2008/058715 Vviii. to increase relative levels of arginolytic bacteria, ix. inhibit
microbiallfetilin forfaetiohihs BiecediE aompositipais SIEHeEyso mpiisaE A IRgslcopHIEMETEr of at least

about pHyar Ol ARG ISKEAN CARHRBIE o FRIHSSRIAALR GECUMUIation,

1.0.48.  Any of the preceding compositions further comprising xylitol.
1.0.49. Any of the preceding compositions further comprising at least one polymer.

1.0.50. Any of the preceding compositions further comprising at least one polymer
selected from polyethylene glycols, polyvinylmethyl ether malcic acid copolymers,
polysaccharides (e.g.. cellulose derivatives, for example carboxymethyl cellulose, or

polysaccharide gums, for example xanthan gum or carrageenan gum). and combinations

thereof.

1.0.51. Any of the preceding compositions further comprising gum strips or fragments.
1.0.52. Any of the preceding compositions further comprising flavoring, fragrance and/or
coloring.

1.0.53. Any of the preceding compositions further comprising water.

1.0.54. Any of the preceding compositions further comprising an antibacterial agent

selected from halogenated dipheny! ether (e.g. triclosan), herbal extracts and essential oils
(e.g.. rosemary extract, tea cxtract. magnolia extract. thymol. menthol. eucalyptol, geraniol.
carvacrol, citral, hinokitol, catechol. methyl salicylate. epigallocatechin gallate.
epigallocatechin, gallic acid, miswak extract, sea-buckthorn extract), bisguanide antiseptics
(e.g.. chlorhexidine, alexidine or octenidine). quaternary ammonium compounds (e.g.,
cetylpyridinium chloride (CPC). benzalkonium chloride, tetradecylpyridinium chloride
(TPC). N-tetradecyl-4-ethylpyridinium chloride (TDEPC)), phenolic antiseptics. hexetidine,



xii. treat dry 11101db, xiii. enhance systemic health, including cardiovascular health. e.g., by reducing
potential for systemic infection via the oral tissues, xiv. whiten teeth. xv. to reduce erosion of the
teeth, xvi. iN@AM20%8Ieeth against cariogenic bacteria, and/or xvii. cleafCHE$2¢# AR U Dral cavity.
100201The invention further comprises the use of arginine in the manufacture of a Composition of the
nventions adhidiAt UaRdiiAne! sBiliiealians, sRidRLE Maihed 2nQaRbIThe valiapdurtner
provides an oral care composition comprising a basic amino acid. in free or salt form, and an anionic
surfactanfoforFEaRISHTIh & GBS eSH O D e FRRB oIS siFf Sekish wn BarcagitpTepalisuidct.
[00221The JR¢RRADN SRl UOVIRES (aR paealie BRRIGAMRA ALk AL 32!t form, in an oral care

composition comprising an anionic surfactant for reducing the adhesion of bacteria to tooth surfaces in
an oral cAGIXY¥FARAIBIESPIOGIS teieaikl Bhioits fthep pibelifeactH b d ord bardessifmo acid, in free

or salt fo%oﬁ%grm?eﬁ?ﬁ@%%yﬂé‘a%&iﬁ@%ﬁ?«m%i@h&?&i@ﬁwﬁﬁLﬁ!?:iﬁﬁi@.rHQI Rytfagtapt, for use in

reducing the adhesion of bacteria to tooth surfaces in an oral cavity of a subject. 100241The invention

further praRAMEESR HEMB- slclBpiNey BféRHIN SshSh v Rsrid v Bey iNeacRiSih an oral cavity of a

subject, the FRrihac CHRPHis NG drealingi tne Qrat 6RYIEY WithRBLBIR) care composition comprising a
basic amino acid, in free or salt term, and an anionic surfactant. [00251It may therefore be seen by the

skilled pragii§ener inthe ofal sake dfdkahpsiitiisingtirekbiagheffrciandiadvrniagesf reduced
bacterial adhesion to the teeth can (Ffsu t from the formulatjon, and use. of an oral care composition.

for exam PRI RYLKkifriee 2k ARGARI M (it BRE UMeR RGN B oRY fRIeRA ChMidFPSte directed
to the prauigitn mAIR ZHOHDRASEIPEPA)Y S30B0RR 1 Of COMNIREIBN M Roltve CAMAQNENLS or
ingredients, and preferably their respective amounts, within t ition, 100261Levels of active
e ediontd STV ARG L o s A et o b e QRO BB e,
the basicsgmiragcaéNOB RN Bl preseacat Aevels Tk muct: g [aotk &) pat @ aliouk RY) mwidYd(expressed as
weight of free base). e.g., ut 0. out 3 wt % far a mouth rinse, about 1 to about 10 wt % for a
ook ot saos st WA 6 T BRI B e B T ment product
Fluoride ibaprbipregsokat. | ev@mefheg,, 8poiit. 2sttpaliautp2moenpantclofaxartitpleidbout 25 to

about 250 for a mouth rinse, apout 750 to abgut 2,000 ppm for a consumer toothpaste, or about
5,000 to BHUUT S BRI 1% BroLBSral b

Of préscription treatment product. Levels of antibacterial

will vary si uﬂ?rly, wjth levels used jn toothpaste bei .g.. about.5 tg abaut ,1% times greater than
used in rﬁgg rinse. O?Ye‘%gr%rﬁfe?dglt%i?:?cl)js}él%s‘rﬁ%ﬁstrﬁ%rgsegdrﬁlgylggﬁ] flr? ael%c.),xé aé‘gt]eo%s wt % triclosan
while a triclosad foothihasteo npegoosistaig of Go-alyuid(3! (it PRQ@IYosam nBasio | Aminb . ACids1t00271The

basic aijo a&iﬁl& é’.Vc%it%ﬁ‘ %gnl%e A{]sdalg] iiQt pees ﬁQemé%?sitions and methods of the invention include not

only naturélﬁ?occummg Basic amino aci S, Such as arginine, lysinc, and histidine, but also any basic

amino acis FRVing & GUAROAJERUA 206 A ATIAS BHEHR O MAESUE WNGD A SaAiRr soluble and

provide an aqueous solution with a p t'about 7 or greater. [00281Accordingly, basic amino acids
include, n.g-are nwrtinttebledhandimtinsalysine, citrullene. ornithine, creatine, histidine, diaminobutanoic
acid. diaminoproprionic acid, salts thereof or combinations thereof. In a particular embodiment, the
basic aminB 2&ids afe¥elEtrearaesdi RE PO ECHAIHEN S RPBIPHtHHETOS YN certain embodiments,
the basic amino acid is arg];nine, for example. 1-arginine. or a salt.thereof. [0030]In some embodiments

the basicla%?ﬁo aciﬁr@bﬂq &Bge%?qé%‘f%ﬁgqﬁf&ﬁ&@%r comprising triclosan an xylitol.

1.0.60.  Any of the preceding compositions further comprising triclosan. xylitol. and

precipitated calcium carbonate.

1.0.61.  Any of the preceding compositions further comprising triclosan and a Zn** ion

source (€.g.. Zinc citrate).

1.0.62.  Any of the preceding compositions further comprising an antibacterial agent in an

amount of about 0.01 to about 5 wt. % of the total composition weight.

1.0.63.  Any of the preceding compositions further comprising triclosan in an amount of

about 0.01 to about 1 wt. % of the total composition weight.

1.0.64. Any of the preceding compositions further comprising triclosan in an amount of

9



produced in the arginine deiminase system. The intermediates produced in the arginine deiminase
system may be useful in an oral care composition to provide plaque neutralization for caries control
and/or prev&AEA%RKHIPe is a natural basic amino acid that may be foundAa S EERIHY. Arginine
in the mouth may be utilized by certain dental plaque bacterial strains such as S. sanguis, S. gordonii,

S. parasapguis). 591/ UB -1 npodiNaRYsnS- faecalis. A. naeslundii, A. odonolyacus, L.
cellobiosus, L. brevis, L. fernicnnun, P. gingivalis, and T. dent/cola for their survival. Such organisms

may perigtpigan acigie SNyEGREeemhnas Msibe R aFa 3balsas clask ihedaathsurace where
acidogenic and aciduric cariogenic strains may use sugars to produce organic acids. Thus. these
arginolytiRP8r&i S nA)WrEE down arginine to ammonia to provide alkalinity to survive and, in addition,

buffer the Q?L% ue an maﬁia hosti(!le environment for the cariogcnic systems. 10031]Such arginolytic
organisms 14y catabbYiod BrRTREEL PREFHA B GIAF SR BEhWAY <Y 8&asWiled the "arginine
deiminas tem- wher intermediates in the pathway are formed. In this.pathway, | -argjnine may
e broken G0 to L e B A T8y Lt RS L LT A ST R roken
down by fiomithania thsingarhamytdsadd flrenpileserncg obfinorganid phrosphaieiadl-dhoithése and

carbamyl %%osgtrégte. Ca bag}gte kinase md%ﬁ then r()(erﬂlésq%nwdﬁccargam}ll ‘%%)%Eéz) te to form another

molecule’ot ammora and carborn’ 8583‘(?’381, ar Eyﬁﬁof%e process SRE36HAS enosine 5'-

triphosp ATP may A ' i J .ener. ource for growth.
Accordir?&;Ef%v%hen uti?z%%ﬁ#%?gcrgﬁﬁgg (g}g%{rﬁ ﬁ%’éﬁgstg@g'}e%r?}%ﬁéﬁﬁ g %\X%r cﬁ% ]elc):%rlé%%f%n% monia.
100321 Ithyssdgsamdoumdetbratrde, samemsmpudiidsis 2 thrrendnericontayinédp (o.gesnddlizing oral
plague p / \ r e ara| osjtion:of some

em bodinEerE(tas)\%%g };%%% éltgi%%\é%%g?]\%r{r%a %gﬁ%%ﬁ%?gﬁé%&%ﬁr%ﬁéﬁ d irﬁctﬁg{%?gini.ne deiminase
system. Syohiteasadinpesorphasolinde sidimmechendinsoding carbaimif phospltatedinome
embodi C SiRONAMAES SyUIYIEn PeoniSERAtIMRALShe Qrehcare
composﬁ%@%&ggﬁii%ﬁ%gﬁg}g%gmegembod?rﬁentg th€ (;lrglecare %omposition igcludes cérbamyl
phosphats. hyidsesen eapvdinmeas) pivé rEp Ldpacpphybsitioplekfses any combination of citrulline,
omithine, carbanyl phosphate, and/or other intermediates produced by the arginine deiminase system.
100341 ThE-6fal cartsthPssesshing GRBIneR trrs dBBher qesuitsdeeidierasat htb s Sfective

amount. ERserGSRMOHIMERLS DR IRFRREASS Compesiiaminsides about 1 mmolL to about 10
mmol/L intermediate. In other embodiments, the oral care composition includes about 3 mmon to

about 7 mmgig. intexmestiate prrRUIaL @BHpIMEKRTu IR OfahPRISIGONRSHIT thidtudasabout 5 'ninon

intermediate. 100351 The compasitions of the invention are intended for topical use in the mouth and

50 salts fBPRRDHF SREPIRbEAMHUTHON BT BUTARS ForcshicHRUREM AR ErRBETRRCShtF2tes:
concentratigns yavidedpduitakinmgalisdndyde salts nsyphoie e @ntelpadaRatragautically
acceptable salts are generally considered to be physiologically acceptable in the amounts and
concentrQﬁBﬂ%“ﬂ}%vided. Physiologically acceptable salts include those derived from pharmaceutically

acceptable ingrganic or grganic acids or bases,. for example acid addition salts formed by acids which
form a phklgi%?()gica‘igﬁ Jr 55153%31(13}% %9&??153}8?8&?6%1 (E or RO assglltl,%a?ﬁ(ﬁ l%‘élg a lI(?fi'lt‘fo?h"salts
formed bydbases fwdnickufoiim aphysjetdgical yhdadéptedtducatiims torcelkample thosedenived from alkali
metals SLlCh as poéassi m and s%ﬂium or alkaline earth metals such as calcium and magnesium.

e xg%l' S

Physiolog?@éﬁfﬁ’a?@ cr?t IR mag/e%é obtained using standard procedures known in the art. for
example,.by reacting a sufficiently hasic compol 2 { ith asyitabig, acid affording a
physiologllb%ﬁy'acceptgb Léf[gﬁigﬁgi%‘8§§ﬁﬁ%%ﬁtgﬂ% zlﬁgd?r%%e?ﬁ?g]tﬁ%aﬁéaég%n%no §£:id is present in
an amouartaipaitepoiBssundsal, ghbupRaswtimndfaieeotqralasemposiiuid ovaight astsaut 1 wt. % to about
10 wt. % ij‘fégﬁ\Ig{g_lr_gglggQggﬁ{ﬁ%g%ggmvm; example about 1.5 wt. %. 3.75 wt. %, 5 wt. %. or 7.5 wt. %

of the total composition wel 371RDA: RDA is an abbreviation for radioactive dentin abrasion. a

relative meggyre of ARragivity, EYRItRIBTRAIBHTURIRD Q5 fpMsiee ioateisadiaterinadigutron flux.

mounted in methylmethacrylate (bone glue), stripped of enamel, inserted into a brushing-machine,
brushed By &nediddyy Depgss dsserqeniohleApiaysean et b Srate sttt 38H of RO pTEE s ure, 1500
strokes. 44i@sdvater-toothpaste slurry). The radioactivity of the rinse water is then measured and
recorded. For experimental control, the test is repeated with an ADA reference toothpaste made of
calcium pymophosphaie owitle s caaastsaipestigienhacualetobhpsto ealipratiaghe elative scale.
Fluoride lon Source 1Q0381The qral care compositions may further inclyde one or more fluoride ion
sources, %%B:Fs%ui’rS%“ﬁ%ﬁ&%%HﬁgF'ﬂemﬁ%‘vaé)@gfﬁ?ﬂﬂh%ﬂaér%ﬂ‘-‘y‘fe%‘iﬁf AL EE employed
as sourcesiohiolubls: fingride isddiapraseyitseofnposidans |Exemiptasiofsauitalple shdaride ion-yielding
materials are found in U.S. Pat. No. 3,535,421, to Briner et al.; U.S. Pat. No. 4,885,155, to Parran, Jr.
et al. and U.S. Pat. No. 3,678,154. to Widdcr et al.1lncorporated herein by reference.
[0039]Representative fluoride ion sources include, but are not limited to. stannous fluoride, sodium
fluoride, potassium fluoride, sodium monofluorophosphate, sodium fluorosilicate. ammonium

fluorosilicatc. amine fluoride, ammonium fluoride, and combinations thereof. In certain embodiments
the fliioride ion eniirce inchiidece ectannniice fliioride <oditim fliioride <oditim monofliinronhoenhate ac



[00441The silica abrasive polishing materials useful herein, as well as the other abrasives, generally
have an average particle size ranging about 0.1 - about 30 microns. about 5 - about 15 microns. The
silica abrasiV 04N 184D m precipitated silica or silica gels. WO 2009/099485P6SA0TEDEY058715
such as the silica xerogels described in U.S. Pat. No. 3,538.230. to Padcr et al. and U.S. Pat. No.
3,862.30 mdadigiHbihRpthinepparatedisigin by reference. Particular silica xerogels are marketed
under the trade name Syloic111) by the W. R. Grace & Co., Davison Chemical Division. The
precipitated giica maigriditsinsieetalihosenipaskesas disetiie o Lipbh Apphesifear. Mades the fpde name
Zeodentt, including the silica carrying the desi r}ation‘Zeodent 115 and 119. These silica abrasives arc
described # ' ’gréisﬁ\‘bo 1193(136 ,eti’)rwaglﬁ],%BB‘PBB&E@H%@%W% (er&FdnER. 'EOBASTIN certain
embodimieihis;ahasivienaisoatsofiseiibiaihe. practicaabihe eraeaieserRnRSitianséAaccordance
with the iIr%vention inclkt(i‘eﬁsilical(/gels nd ﬁrecipitated amor éwous silica having.an oil absorption value
of about [ESHEHSHEATLbY &Y S° %f&h"&%H“EHEPéﬁfgp -4 reAEESL 68 Yo about 70 cc/100 g
silica. Oildzhsiaepiioranaiues prermeaseisdcusingiheAtheNt RO eMRNREHBREL IR 6eBAIRe
embodiments, &\%e s&licas ar ég)llg’i.dal particles havin%gn verage particle size of about 3 microns to
about 12 Fickone SR SR IH AR U (YHEPEHLCIBOSE S PLFAEHAF SHibBHRTERRY nE Wrasive
materialsredmpliseia tdrgediaotiacind beteamall pprdidirse e grehavini e XY lesstbamabout 5

microns. For example small particle silica (SPS) having a d50 of ahout 3 - about 4 microns, for
example @5%58%1 R]}A?éﬂg'@a ﬁ]e'(%g?.ggb%hog}ﬁhfé ﬁ'ﬁﬁﬁ@% ga?Bep%{ﬁf&?l‘fd}K/ (9RIFFARYTURAIB R argeted
at reducipiphypearEeasievily.of he Ismafiparidie loorngangni challdigpaserddincepmafiration with a
second Iar%er particle abrasive. In.certain e{‘nbp iment lf (.e,§arin%£|e the fgrm lation comprises about
3 to aboul B SHal bAME G R g eSS AR e Sl R AT e B A Rl 5885t a
conventidral)atehgiverdfiod 7w bilcalisetiptiari siicaabivasives garigitaty arzafedinttihwepractice of

the inventio Ioarr(é(n?rketegtéjgds [ the trade de il%%'gon e¥I\9den£ XWEQ by Davison Chemical Division
of W.R. Grace &C .?g)gftlmo e Ma: Bi 3. 'écy odent B50°XARA b, écglhé‘a°l"?y§%§%(fuc%ﬁ?posed of
particles pdteotiaidal sititenhiaviigeca water tbomtahtisfi@bout 29% by weight averaging about 7 to about

10 microns in diameter, and an oil absorption of less than about 70 cc/100 g of silica is an example of
a low oil aissdbption/sitivarsisrasivebicahd on ohénpaideiby ob it pnesbiatimyeditors. aFlset dbrhsive is

present i@&?%ﬂﬁ%‘ &%E%cﬁﬁgg%ﬁﬁ]mggpe present invention at a concentration of about 10 to about
60% by weight, in other erfibodiment about 20 to about 45% by weight, and in another embodiment

about 30 {3h0Ut 50% By WEIFLe MO RANYIASHSBRGTH SER0BIORA LR NAA L some
embodiments the basic amino acid is incorporated into a dentifrice composition having a base
formulatié?PERBHEISPRITCEsbiteR b0 Astel UnabTap e el pqirseidRare et sPrearissaags, as an
abrasive Je;AIEHUNQ AR AHPRIRRRAlSEHER AR proiie bicarbonate are themselves distinctly bitter in
taste, and in aqueous solution can also impart a fishy taste. Consequently. it was expected that when
L-argining gr78rgining paktshwpreciiAERRSS ifba DM PIREQAUEIS SHER RIsMerifsice formulations at
effective concentrations to impart anticavity efficacy and sensitivity relief, typically in an amount of from
2 to IOwt b based emih inéairecigineoing dtamsifsionéasinuatm sosi iaste andompuétifeel of the
dentifrice formulations would be degraded as compared to the same formulation without the addition of
oo AR S TS AT Rl U HE L 8h NG 9 LB GHFRT FERCLCHEES with tis
aspect offtaenpirgagaitinvérationstyal e additigmed, hargotiaagr Aigisnessalsmictobasagdantifrice
formulation comprising, calcium calibonate c;g?plprov'de asi ni{%;an enhancement of taste and

sy ¢

mouthfed!STIBETEE Y0 thedifF e 188N PRGN &8 in the overall acceptance of the
product tq g ggnsumey Agents do increase ihe Amaupt of pagming (0501The oral sare compositions
of the invention also may incifide an gent to increase the amoun of foam B prbduced when the
oral cavitinisiirssied. 10051 1lllustrative examples of agents that increase the amount of foam include,
but are not limited to polyoxyethrene and certain polymers including, but not limited to. alginate
polrners. 1.0@321 Thanysiythe/prestdine srapriavteasd utbeaswuptishipahreat figshtiiokness of the foam
generateq%m&%ﬁﬁg\q;g@rrier component of the present invention. Polyoxyethylene is also
commonly khown as polyetfylene glycol ("PEG") or polyethylene oxide. The polyoxyethylenes suitable
for this inRntign wil e iReIRE I A ARAYEROR0AR LR 20000800 one
embodiment the molecular weight will be about 600,00010 about 2,000,000 and in another

embodimSHERRARI SIORTSH RS Aot &, GBI EHR AR e s SraiR tanPesiters Rigir molecular
weight palypsyetbyipasingoduced by Union Carbide. [00531The polyoxyethylene may be present in an
amount of about 1% to about 90%. in one embodiment about 5% to about 50% and in another
embodiment about 10% to about 20% by weight of the oral care carrier component of the oral care
compositions of the present invention. The dosagel df foaming agent in thc oral care composition (i.e.,
a single dose) is about 0.01 to about 0.9 % by weight. about 0.05 to about 0.5% by weight, and in
another embodiment about 0.1 to about 0.2 % by weight. Surfactants 100541The invention contains

anionic surfactants, for example water-soluble salts of higher fatty acid monoglyceride
mono<tilfatee <crich ac the ecaditim <alt of the mononc<ciilfated mono?2ivveeride of hvdronoenated coconi it nil



ii. higher alkyl sulfates, such as sodium lauryl sulfate, iii. higher alkyl-ether sulfates, e.g., of formula
CH3(CH2)n,CH2(OCH2CH2),,0S03X, wherein m is 6-16, e.g., 10, nis 1-6, e.g.. 2,3 or 4, and X is Na
or K. for exaMpREGAIUIP laureth-2 sulfate (CH3(C1-12)i0C112(0CH2C1-1BACBHR2M858V 1 higher alkyl
aryl sulfonates such as sodium dodecyl benzene sulfonate (sodium lauryl benzene sulfonate) v.
higher alkyl sulfoacetaiese aHShASFadibMbBURkRUfRRREIalS. (Clodecyl sodium sulfoacetate), higher
fatty acid esters of 1,2 dihydroxy propane sulfonate, sulfocolaurate (N2-ethyl laurate potassium
sulfoacetdmide)sandisatiyaniaunylotareoribrtauby dhigher alkyl" is meant. e.g.. C6.30 alkyl. In
particular embodiments. the anionic surfactant is selected from sodium lauryl sulfate and sodium ether
lauryl sulfate. 1C0Smiditie sunfanimswiactadiimpaasaniuifagy) amount which is effective, e.g., greater
than about 0.01% by weight of the formulation, but not at a concentration which would be irritating to
the oral tissue, eganiess thalnrabowtgl 09coantymptinfahetytentsdtidns dependeanatig adtcular
formulati% d’:\nd the particular surfactant. For example, concentrations used or a mouthwash are
typically on the order of one tenth that used for a toothpaste. In one embodiment, the anionic

surfactany is prezﬁgmﬁga%t@%%t@ é’;}%fr%]gpﬂwt 0.3% to about 4.5% by weight, e.g., about 1.5%.

100561 The Compositions of theé Invention may optionally contain mixtures of surfactants, comprising
anionic SysEAGIANS ANG HRRTREASIARS DI HAYG ARG S ANORIG, uieTIgNiG o nonionic.
Generally, surfactants are those which are reasonably stable throughout a wide pH range. Surfactants
are deschbediesrdGampasitierdmpie gindcrerdpig YR8 prssed nRdriemipositians U.&-Pat. No.
3.937,801.d@ Hasfelrisad U.S. Pat. No. 4.051,234. to Gieske et al.. which are incorporated herein by
reference. WO 2009/099455PCT/US2008/058715 100571In certain embodiments. the anionic
surfactants usefyl bgeeirvingiwsim the Mateorsobdlesalts qt alkyl sulfates having about 10 to about 18
carbon atoms in the alkyl radical and the water-soluble salts of sulfonated monoglycerides of fatty
acids having abewdfbteebeLiddcarboniatosas; Sodium lauryl sulfate, sodium lauroyl sarcosinatc
and sodium coconut monoglyceride sullonates arc examples of anionic surfactants of this type.
Mixtures of. anionicHactactanisunaylalsol biel aifiivede 50058]th another embodiment. cationic
surfactants useful in the present invention can be broadly defined as derivatives of aliphatic quaternary
ammonium conmguaal hps ticlvinly zaneclcnghalkyl dtleaiongorsisionipab®D 8 td' Eetiab&ibaubod6latoms such
as lauryl {ri l[ammoniu Eride, cetyl pyridinium chlaride, cetyl trimethylam ium- bromide,
di-isobuté‘%gy&g%%rﬁﬁga *eeraﬁw%l?ﬂﬁ%ﬁ“ g‘c el%ﬁée%%%ﬁﬁéélﬁ){/ﬂ??&e ci/‘fglr%lréé%&nm nitrite.
cetyl pyridimasmefluoninien dod lerxthresativertco i 005@1¢Hu strativii cationicgsudfEt tdinisoar the
quaternapy amma '%gltléps(ides described in U.S. Pat. No. 3,535,421. w Briner et al., herein
incorporated by reference. Certain cationic surfactants can also act as germicides in the compositions.
100601ligffgfive naniglifsuractAMsHalCAROR P eREL PR CRIROSINaRLiRG yvgntion can be
broadly defined as compounds produced by the condensation of alkylene oxide groups (hydrophilic in
nature) WHIE & Rjakie Hiarepnsisio s aprboladwiiept iragbeuatiphtitcost Arylaesetie inmature.
Exampleg ahs\WialieiRreRionitsHEBRIpRLRIAGUCE PHiGe NAb NG e. e BiurQiiRs Rplyethylene
oxide condensates of alkyl phenols, products derived from the condensation of ethylene oxide with the
reaction PRSEUBEH P&/ Ieradhnde Bnd ethylene diamine, ethylene oxide condensates of aliphatic
alcohols, long chain tertiary amine oxides, long chain tertiary phosphine oxides, long chain dialkyl
sulfoxide and Fi%tGFed SHEbEHFRIeRS! BIBA]Etain embodiments, zwitterionic synthetic
surfactants useful in the present jnvention can b {oroadly described as derivatives of aliphatic
quaternaty amnﬁSﬂi‘ﬁf‘nT?ﬁ?&sﬁHBhiR]hﬁagﬁoegﬂHSi M mBo N GS SRsT M AR URB RS dicals can

be straightdih udsescieleedQUR) vehesein caneaskthaaliphatiensybsityents contains about 8 to about
18 carbon atoms and one contains an anionic water-solubilizing group, e.g., carboxy, sulfonate,
sulfate, ptiosphate lac phasphankiaiibdivative exampiestoféhersufactani suikeddor, inclusion into the
composition include, but are not limited to, sodium alkyl sulfate, sodium lauroyl sarcosinate.
cocoamidvpropytheameenchpolysyiades 265thnd combinations thereof. WO
2009/099455PCT/US2008/058715 100621In a particular embodiment. the Composition of the
Inventionveompriedits s aii M uryigivitiste. 100631 The surfactant or mixtures of compatible surfactants
can be present in the compositions of the present invention in about 0.1% to about 5%, in another
embodimént abBIRCERATH HBAIS8UESME W AR SRR ¥iibodiment about 0.5% to about 2% by weight
of the total.compo itiop. Flavaring Agents 100641The oral care compositions of the invention may also
include a‘f'l%\vori%éﬁécﬁeﬁf.e QU PRYBIRESAEITAPe used in the practice of the present invention
include, but are not limited to. essential oils as well as various flavoring aldehydes. esters. alcohols.
and similar materials. Examples of the essential oils include oils of spearmint, peppermint,
wintergreen, sassafras, clove, sage, eucalyptus, marjoram, cirmamon, lemon, lime, grapefruit, and
orange. Also useful are such chemicals as menthol, carvone, and anethole. Certain embodiments
employ the oils of peppermint and spearmint.



100651The flavoring agent is incorporated in the oral composition at a concentration of about 0.1 to
about 5% by weight and about 0.5 to about 1.5% by weight. The dosage of flavoring agent in the
individual oPMI:HME8MPosition dosage (i.e.. a single dose) is about 0.001 REH/OEMBPIREIYNt and in
another embodiment about 0.005 to 0.015% by weight. Chelating agents 10066]The oral care

compositigs of g AvePINR RISy GPERRANN IRCYide.Are or more chelating agents able to
complex calcium found in the cell walls of' the bacteria. Binding of this calcium weakens the bacterial

cell wall gad augmpitsastasiobiysim IQaGGbARtHEr GHpLmehagents suitable for use as chelating
agents in the present invention are the soluble pyrophosphates. The pyrophosphate salts used in the
present composiieaamHsr beaanyioblhgualiil meatakpysophraphaeus IS 516 feltaimerRipadiments,
salts incluge tetra alkali metal pyrophosphate, dialkali metal diacid pyrophosphate, trialkali metal
monoaci&%@%kﬁ‘fosphate and mixtures thereof, wherein the alkali metals are sodium or potassium.
The salts are useajl in both their m/(ilr?ted and unhydrated forms. An effective amount of
pyrophos)f)lhate St USBATYR ?ﬁ‘éuprlésaelr?tn tomposition is generally enough to provide at least about 1
wt. % pyrgphos g%t%eriiqn]sdlﬁ\ﬁ)out 1.5 wt. % to about 6 wt. %. about 3.5 wt. % to about 6 wt. % of such
ions. Polymers[% 681The oral care compositions of the invention also optionally include one or more
polymersygtich as polyethylane lyaalSneRlpBYiRRIMLEINe HINEIC 8l CARANMEStential
polysaccharides (e.g., c€llulose derivatives, for example carboxymethyl c€llulose, or polysaccharide
gums, fof@x@sipleixarHisaayvictbe esttdigessan gum). Acidic polymers, for example polyacrylate gels.
may be provided in the form of their free acids or partially or fully neutralized water soluble alkali metal
(e.g._ potasiunVhrenderifum) or ammonium salts. 100691 Particularly when noncationic antibacterial
agents or antibacterial agents, e.qg.. triclosan, are included in any of the dentifrice components. there is
also prefé&tably iQdEfks BoH 18 55 about 5% of an agent which enhances the delivery and
retention of the agents to, and retention thereof on oral surfaces. Such agents useful in the present
invention™fe dist B%Ejzﬁ]ll?f.gicfga{gﬁl&l.cgfi%ﬁ@ﬁf Uhe'8: P89/851; and include synthetic anionic
polymeric pe cha[box Ia{es su%f—l as abol%lt 1:4 to about 4:1 copolymers of maleic anhydride or acid

with anotﬁelr'polglr%grlzlgbfgﬂétﬂi/ eoﬁﬂ:éﬁv tisaturated monomer, preferably methyl vinyl ether/maleic

anhydrid ing aypolecular weight (MW.) o 0 .about,1.000. ost preferably about
30,000 J‘Q%t 80(%‘*0‘(5‘.v qé%“ﬁé%%%?y?%?sf‘é?%qgﬁi 361%%%%55% pﬁ'é]eéé)a&}gﬁtgrté‘g%. 8?94? AN 139 (M.W.
500,000) CaMgob8i (M v {125 01000 )cemnd. preferadsyrSuey oP e mndoswigos| s€ir fuith (W Wethod,800) available
from ISP Technologies. Inc.. .Bound Br N.d-.38305. T ' s, W esent are
present irL-Bgr'nliH:J ntsgflrg%a]l\n%]}lr%g#%%%%t% ggovélﬁt%gg 8?1% 3‘502}1%@%@’9%}% fg%%%ﬁélfg%%ve polymers
include thosesacid.ds free drisadofolymerd of anaeic sutfadziddavitedethyt sbeyidbesiopdrbxyethy!
methacry, N-vinyl-2- llidone, o latter being available for example as Monsanto
EMA No.ﬁ%ﬁ?y) &6%0%09%({)%%%1 Iéii\]/lg,&(3 Tc%ﬁ%?gfl %H%tefcrtl copolymers of acrylic acid with methyl or
|tyclroxydﬂ@ﬂlhethgdwﬁamxﬁmﬁyr@ﬁgmyva@ytace;sseBams‘vmyn@mew& Nl\Wﬁ?yPQSpUrf@nqone._
[(00711Syjtahle generally, areiRalVEBRIA R YIsARIGAI QL AhiaRica L HRSRIUFRIEheathoaplic acids |
containing an activated carbon-to-carbon &clinic double bond and at least one carboxyl group, that is,
an acid céﬁﬂ&iﬁiﬁ@ odlefirfregouibie p&h@wﬁkﬁfr@ad?ly%nctions in pplymerization because of its
presence; i 3¢ moRgEr MAlGERIRIRIMEE e RiRBaRea RASHAMIINIERPREL B &ifathry! group or
as part of a terminal methylene grouping. lllustrative of such acids are acrylic, methacrylic, ethacrylic,
alpha-chi&rogerpiudpstorfieaenedicpmsny WhopionftudesBicapne ehfaessibierdithbmic.
beta-styrylagiylie (P YERNH GERRIGrITGARIC sipEsRC NG QMIBRANI6racRBile: alpha-phenylacrylic,

2-benzyl acrylic, 2-c§clohexylacr lic. angelic, umbellic, fumaric, maleic acids and anhydrides. Other

different dfRik moRarerispayisr PapYadgath BadRE ARy Bbs sessan b GHY Ik etate, vinyl

chloride, gigigthykaleats and teiliker Congbenears senainsHficient erRiBmelie 38 groups for
water-solubility. 100721A further class of polymeric agents includes a composition containing
homopoly a8l Baif GRERPA S PARRIBRT BHEGH ISR SPLIMIEIS &1 fiss atsate@etiddhcids and
salts therggf, it Rarticyar Wwhere polymers are based on unsaturated sulfonic acids selected from
acrylamidoalykane sulfonic acids such as 2-acrylamide 2 methylpropane sulfonic acid having a
moleculafWéRjht of 4iin DB TS MbHEn 2B HEGHEcYarBuensT (1 SiePst! e ABY g7, Jun. 27,
1989 to Zahjshdmeaaeaniter-hereishbudeiateseer AR iAIIAEL UIBl shassief pelywaric agents

includes polyamino acids, particularly those containing proportions of anionic surface-active amino
acids Suct SIS RE SR QI RA A GhA OGN SaRE S A dEIOREPI: OB o, 4,866,161
Sikes et ah,dneodaacated heneiorbyoiefespone of0Q¢ 4btanprepariigharal diacetedmpbsii@vssiitns
sometimes necessary to add some thickening material to provide a desirable consistency or to
stabilize or enhance the performance of the formulagion. In certain embodiments, the thickening agents
are carboxyvinyl polymers, carrageenan, hydroxyethyl cellulose and water soluble salts of cellulose
ethers such as sodium carhoxymethyl cellulose and sodium carboxymethyl hydroxyethyl cellulose.

Natural gums such as karaya, gum arabic. and gum tragacanth can also be incorporated. Colloidal
manne<itim aliiminiiim <ilicate ar finelvy divvided <ilica can be 1iced ac combponent of the thickenina



disclosed in U.S. Pat. No. 5,000,939 to Dring et al., U.S. Pat. No. 4.992,420; U.S. Pat. No. 4,355,022;
U.S. Pat. No. 4.154,815: U.S. Pat. No. 4,058,595; U.S. Pat. No. 3,991,177; and U.S. Pat. No.
3.696,191 aWhetBeted herein by reference. An enzyme of a mixture of SKEEH280HE e
enzymes in the current invention constitutes about 0.002% to about 2% in one embodiment or about
0.05% toghaHivtmalipil SNthes eshRMcedOnhRMeiANEpRMPAGIMEAT ARQUER-4% to about 0.5%.
Water 100761Water may also be present in the oral compositions of the invention. Water. employed in
the prepaFaABRSFEdHThBEGaMBRIidBmpositions should be &ionized and free of organic impurities.
Water copppmenly makess\y? ibgalaneaiofiheinompasitiansaid inelides @bt t0%pdarRput 90%,

about 20% to about 60% or about 10% to about 30% by weight of the oral compositions. This amount
of water #itdubeBaRisHEAGREr TATCHID R EE BRI RIS IhIWh RGNSl figbther

materialsesuchbastWithiSQHIEP oA, CRERaRANS E TR TveRtioRFurpestnsn10RLENithin certain
embodiments of the oral compaositions. it is also desirable to incorporate a humectant to prevent the

compositih/rth AR S iR Mxb s thauto! iV Catens rerktEiHRO R ke ifhpar! desirable

sweetness @i fiaver 4@ gentifrior SmpasipaRrpis i Mestabrol RO WR HResig¥asiengenerally
includes about 15% to about 70% in one embodiment or about 30% to about 65% in another

embodinfiiPHSRLiGHE G derfif R bomHELRR:. (PH6YEERGiEIW KarifetRgitd 19dmBk etible

polyhydrigaler fipke sak 350l ve ape@. B000isnxYdial corepviens ahmetaswabasaibetpolyols and
mixtures of these humectants. Mixtures of glycerine and sorbitol may be used in certain embodiments

as the huthRdant X8 RPOHeRE A tHES R HIRECETRBBR IEHE B & 60 763 1RISBbition to the above
described fitynpensintsi| tha esmbadimenishotiis iRveniasbagnaenaiya yarebuos eptisaal dentifrice
ingredients some of which ar _descril%ed below. O tioqal ingridients incjude, for example, but are not
limited to" SERSETIEL BARYERTY SR fmrirfgoéffgaﬁ’ﬂ?, SLBEATAY RGEHIE RE S far i Bplaque
agents, ahpasives: angd &0k ingldgantshildesecindniirhppionahcanponas asefudiBerdgscribed in
U.S. Pat No, 5.004.597. to Majeti; U.S. Pat. No. 3,959,458 to Agricola et al, and U.S. Pat. No.
3,937,80?,‘%@%3efele, all being incorporated herein by reference. Methods of Manufacture 100801The
compositg)£§co£ the g/rxecz?gsnt invention can be made using methods which are common in the oral
product . e illustrative embodiment, the oral care composition is made by neutralizing
or partial tralizj rgining i | e Wit id..£.0. [ ' ic acid or
catbonic La and 110 o Fo e AP TR AT ek RSB anL e e T
fluoride, abvasivesnahdanyt otlemdesirdy eostive g drsdiemsnarec atsdeet hoaP regnivn e, dysinmised to form

Premix 2, At BSTS DS aIathisis fn‘?a_?mPﬁ%tﬁbéﬁ’goé%]%&%&’ﬁ%ﬂﬂ{o%ﬂwﬁu‘?éca'd“m

phosphate or silica, Is a remix 2 an m|>_(e5. The fi y is formed intd an oral care
product. Qotpdsitivh thsre 9084 5Thib praskpraniderition irFos sthiog aspeerirhadlveeuapslying to the
oral cavit)gr safe and effective amount of the compositions described herein. 100851 The compositions
and methdds according to the invention are useful to a method to protect the teeth by facilitating repair
and remingsalization i RRFIFYIBAIR e euinhibildoryrtienof dantel tarias; TRRUGRIAE inhibit

demineralization and promoté remineralization of the teeth, reduce hypersensitivity of the teeth, and
reduce, réjseiiersrpimihisgreptngehisiiing dagingd vanostcts My HamnRARRI NGt calls
fluorescefie(RLF)RHSIREIEASIn ERIES MM (RENNRASEIRURIRIVE-Highkindused
Fluorescence is a visible light fluorescence that can detect early lesions and longitudinally monitor the
progressisicsicei s SIEMINO(FHE HEBEh MIRBEYEENR visible light: demineralized teeth do not or do so
only to a lesser degree. The area of demineralization.can he quantified and its progress. monitored.
Blue laselMgM is udbasdaina0ebaiinsats RadIoARELE AL LA AS O iSSP EraPHRI fower
fluorescepee amdapasar darker in comparison to a sound tooth surface. Software is used to quantify
the fluorescence from a white spot or the area/volume associated with the lesion. Generally, subjects
with existjpg3white spabvirsianbalimeeciuiiedas paristsis d toepraasurdmentaanagedoraed in vivo
with real teeth. The lesion area/yolume is m asurrlag at Ehenbg%ipgin%gﬁggg.lcllitrﬁig%}byi\éeereduction
(improver?]rg i TE5 18R AR RO 1S H R T d A tHE“ERG 0F 6 RONthE 6 product use. The data is
often repdeech asaspsece ntdynpeagemeint areossischasalinpos\We 2008/0RIR4B5RE THISAGR8/H068715

10087 1Elgctical CAIRIMADEP RS S A I RIS MR AP AR MINE RGPS D Pound
in the oral cavity. Arginine in the mouth may be utilized by certain dental plaque bactenal

sirains such as S. sanguis, S. gordonii, S. parasanguis, S. rattus, S. milleri, S. anginosus, S.
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tooth based on electrical resistance. Electrical conductance measurement exploits the fact that the
fluid-filled tubules exposed upon demineralization and erosion of the enamel conduct electricity. As a
tooth loses MP&paY/IPHE8omes less resistive to electrical current due to incPEESERPRYORFRISAN
increase in the conductance of the patient's teeth therefore may indicate demineralization. Generally.

studies ayg.NAULIRELORIRRL SLAGRSIWIER AN LURIPRIRSIONHING MEFsEmENtPaLs, prRIfAsmed in
vivo with real teeth. Changes in electrical resistance before and after 6 month treatments are made. In

addition, 2814sdredicoHEY SFFSBY 30t SUFREERTESHBHEY SRR thatiackHsu@vimernathess is
classifiedygiy ddipesRoinhrgaleidiard. Rabr s RrseftHarthisiBeye Rt stdYeitipicliyitedgsults are

reported as electrical resistance (higher number is better) for the ECM measurements and an

improvemBATHMAY Rt SeedriR RERIERRI A diie PSBaeierd ioBpsrsTHaYBrpositions of

the Inverdigordrstie wsafuhitha ReheddoArdlicR /a8 MiesIORs Ll haENsMeL@s measmed by QLF
or ECM) relative to a composition lacking effective amounts of fluorine and/or arginine. 10089]The

ComposifiBh ke AR ABR IS A ha s BREENHSHREABds to reduce harmful bacteria in the oral
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hydroxyapatite disks are treated with the dentifrice slurry before exposure to bacteria. It is shown that
the incorporation of Larginine into the commercial formulation enhances delivery of the triclosan to the
disks by about 50%, with uptake at 30 minutes increasing from approximately 40 micrograms triclosan
per disk for the control to about 60 micrograms triclosan for the 5% arainine formulation. After 24
hours, the control disks have retained about 10 micrograms per disk, compared to about 20

micrograms for the 5% arginine formulation, a significant enhancement. Similar results are achieved
1ieinA hicetidine or veine in nlace of arainine 100021IThic enhanced delivarv leade directlhvy to an



of the formulation, with a statistically significant reduction of about 15% in inhibition of growth of A.
viscosus using the 5% aruinine formulation vs. control. 29 Example 2- Delivery of Antibacterial in
Silica Base MOOHHRMAFS comprising Arainine 10099]Toothpaste formulatiBR/E9AP#ERMGI8% arginine
in a silica base are prepared as follows: FormulaFormulaFormulaFormula Formula IngredientFormula |

Formula WIRAIYA IYYAHOMNSAAIITEBEIEN B LATging 505008 500 500 5.00
5.00 | lydrochloric Acid - - 7.00 2,00 2.00 - _ Silica 21.50 21.50 21.50 23.
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
pharmacecutically acceptable inorganic or organic acids or bases. for example acid addition
salts formed by acids which form a physiological acceptable anion. e.g.. hydrochloride 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
sodium 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 amine with a suitable acid affording a physiologically

acceptable anion.

[0036] In various embodiments, the basic amino acid is present in an amount of about 0.5
wt. % to about 20 wt. % of the total composition weight, about 1 wt. % to about 10 wt. % of
the total composition weight. for example about 1.5 wt. %. 3.75 wt. %, 5 wt. %. or 7.5 wt. %

of the total composition weight.

[0037] RDA: RDA is an abbreviation for radioactive dentin abrasion, a relative measure
of abrasivity. Typically. extracted human or cow teeth are irradiated in a neutron flux.
mounted in methylmethacrylate (bone glue). stripped of enamel. inserted into a brushing-
machine, brushed by American Dental Association (ADA) standards (reference toothbrush,
150g pressure, 1500 strokes, 4-to-1 water-toothpaste slurry). The radioactivity of the rinse
water is then measured and recorded. For experimental control, the test is repeated with an
ADA reference toothpaste made of calcium pyrophosphate. with this measurement given a

value of 100 to calibrate the relative scale.

Fluoride lon Source

[0038] The oral carc compositions may further include one or more fluoride ion sources,
e.g.. soluble fluoride salts. A wide variety of fluoride ion-yielding materials can be employed
as sources of soluble fluoride in the present compositions. Examples of suitable fluoride ion-
ytelding materials are found in U.S. Pat. No. 3,535,421, to Briner et al.; U.S. Pat. No.
4,885,155, to Parran, Jr. et al. and U.S. Pat. No. 3.678,154. to Widder et al., incorporated

herein by reference.

[0039] Representative fluoride ion sources include, but are not limited to, stannous
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fluoride, sodium fluoride, potassium fluoride, sodium monofluorophosphate, sodium
fluorosilicate. ammonium fluorosilicate, amine fluoride. ammonium fluoride, and
combinations thereof. In certain embodiments the fluoride ion source includes stannous

fluoride, sodium fluoride, sodium monofluorophosphate as well as mixtures thereof.

[0040] In certain embodiments. the oral care composition of the invention may also
contain a source of fluoride ions or fluorine-providing ingredient in amounts sufficient to
supply about 25 ppm to about 25.000 ppm of fluoride ions, generally at least about 500 ppm,
e.g.. 500 to 2000 ppm. e.g.. 1000 — 1600 ppm, e.g.. about 1450 ppm. The appropriate level of
fluoride will depend on the particular application. A mouthwash, for example. would
typically have 100-250 ppm fluoride. A toothpaste for general consumer use would typically
have 1000-1500 ppm. with pediatric toothpaste having somewhat less. A dentifrice or
coating for professional application could have as much as about 5,000 or even about 25,000

ppm fluoride.

[0041] Fluoride ion sources may be added to the compositions of the invention at a level
of about 0.01 wt. % to about 10 wt. % in one embodiment or about 0.03 wt. % to about 5 wt.
%. and in another embodiment about 0.1 wt. % to about 1 wt. % by weight of the
composition in another embodiment. Weights of fluoride salts to provide the appropriate

level of fluoride ion will obviously vary based on the weight of the counter ion in the salt.
Abrasives

[0042] The Compositions of the Invention may comprise a calcium phosphate abrasive.
e.g.. tricalcium phosphate (Ca3(POy),). hydroxyapatite (Ca;o(PO4)s(OH)2). dicalcium
phosphate dihydrate (CaHPOQ, * 2H,O0, also sometimes referred to herein as DiCal), or
calcium pyrophosphate. Alternatively, calcium carbonate, and in particular precipitated

calcium carbonate, may be employed as an abrasive.

[0043] The compositions may include one or more additional abrasives, for example
silica abrasives such as precipitated silicas having a mean particle size of up to about 20
microns, such as Zeodent 115, marketed by J. M. Huber. Other useful abrasives also
include sodium metaphosphate. potassium metaphosphate. aluminum silicate. calcined

alumina, bentonite or other siliceous materials, or combinations thereof.

[0044] The silica abrasive polishing materials useful herein. as well as the other
abrasives, generally have an average particle size ranging about 0.1 — about 30 microns.

about 5 - about 15 microns. The silica abrasives can be from precipitated silica or silica gels.
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such as the silica xerogels described in U.S. Pat. No. 3,538.230, to Pader et al. and U.S. Pat.
No. 3,862.307. to Digiulio. both incorporated herein by reference. Particular silica xerogels
are marketed under the trade name Syloid® by the W. R. Grace & Co., Davison Chemical
Division. The precipitated silica materials include those marketed by the J. M. Huber Corp.
under the trade name Zeodent®, including the silica carrying the designation Zeodent 115 and
119. These silica abrasives are described in U.S. Pat. No. 4,340,583, to Wason, incorporated

herein by reference.

[0045] In certain embodiments, abrasive materials useful in the practicc of the oral care
compositions in accordance with the invention include silica gels and precipitated amorphous
silica having an oil absorption value of about less than about 100 cc/100 g silica and in the
range of about 45 cc/100 g to about 70 cc/100 g silica. Oil absorption values are measured
using the ASTM Rub-Out Method D281. In certain embodiments, the silicas are colloidal
particles having an average particle size of about 3 microns to about 12 microns. and about 5

to about 10 microns.

[0046] In particular embodiments, the abrasive materials comprise a large fraction of very
small particles, e.g., having a d50 less than about 5 microns. For example small particle
silica (SPS) having a d50 of about 3 - about 4 microns, for example Sorbosil AC43® (Incos).
Such small particles are particularly useful in formulations targeted at reducing
hypersensitivity. The small particle component may be present in combination with a second
larger particle abrasive. In certain embodiments, for example, the formulation comprises
about 3 to about 8% small particle abrasive e.g., small particle silica and about 10 to about

45% of a conventional abrasive.

[0047] Low oil absorption silica abrasives particularly useful in the practice of the
invention are marketed under the trade designation Sylodent XWA® by Davison Chemical
Division of W.R. Grace & Co., Baltimore, Md. 21203. Sylodent 650 XWA", a silica
hydrogel composed of particles of colloidal silica having a water content of about 29% by
weight averaging about 7 to about 10 microns in diameter, and an oil absorption of less than
about 70 cc/100 g of silica is an example of a low oil absorption silica abrasive useful in the
practice of the present invention. The abrasive is present in the oral care composition of the
present invention at a concentration of about 10 to about 60% by weight, in other
embodiment about 20 to about 45% by weight, and in another cmbodiment about 30 to about

50% by weight.
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[0048] In some embodiments the basic amino acid is incorporated into a dentifrice
composition having a base formulation comprising calcium carbonate, and in particular
precipitated calcium carbonate. as an abrasive. L-arginine and arginine salts such as arginine
bicarbonate are themselves distinctly bitter in taste, and in aqueous solution can also impart a
fishy taste. Consequently. it was expected that when L-arginine or arginine salts were
incorporated into oral care products such as dentifrice formulations at effective
concentrations to impart anticavity efficacy and sensitivity relief, typically in an amount of
from 2 to 10wt % based on the total weight of the dentifrice formulation. the taste and
mouthfeel of the dentifrice formulations would be degraded as compared to the same

formulation without the addition of L-arginine or arginine salts.

[0049] However, it has surprisingly been found in accordance with this aspect of the
present invention that the addition of L-arginine or arginine salts to a base dentifrice
formulation comprising calcium carbonate can provide a significant enhancement of taste and
mouthfeel attributes to the dentifrice formulation and to an increase in the overall acceptance

of the product to a consumer.

Agents to Increase the Amount of Foaming

[0050] The oral care compositions of the invention also may include an agent to increase

the amount of foam that is produced when the oral cavity is brushed.

[0051] Illustrative examples of agents that increase the amount of foam include, but are

not limited to polyoxyethylene and certain polymers including, but not limited to. alginate

polymers.

[0052] The polyoxyethylene may increase the amount of foam and the thickness of the
foam generated by the oral care carrier component of the present invention. Polyoxyethylene
is also commonly known as polyethylene glycol ("PEG") or polyethylene oxide. The
polyoxyethylenes suitable for this invention will have a molecular weight of about 200.000 to
about 7.000.000. In one embodiment the molecular weight will be about 600,000 to about
2,000,000 and in another embodiment about 800,000 to about 1,000,000, Polyox® is the
trade name for the high molecular weight polyoxyethylene produced by Union Carbide.

[0053] The polyoxyethylene may be present in an amount of about 1% to about 90%. in
one cmbodiment about 5% to about 50% and in another embodiment about 10% to about
20% by weight of the oral care carrier component of the oral care compositions of the present

invention. The dosage of foaming agent in the oral care composition (i.c., a single dose) is
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about 0.01 to about 0.9 % by weight, about 0.05 to about 0.5% by weight, and in another
embodiment about 0.1 to about 0.2 % by weight.

Surfactants
[0054] The invention contains anionic surfactants, for example

i watcr-soluble salts of higher fatty acid monoglyceride monosulfates, such as the
sodium salt of the monosulfated monoglyceride of hydrogenated coconut oil fatty acids such

as sodium N-methyl N-cocoy! taurate, sodium cocomo-glyceride sulfate.
il higher alky! suifates, such as sodium lauryl sulfate,

ni. higher alkyl-ether sulfates, e.g., of formula CH3(CH;),CH2(OCH2CH»),0S03X.
wherein m is 6-16, e.g., 10, nis 1-6, e.g.. 2, 3 or 4, and X is Na or K, for example sodium

laureth-2 sulfate (CH3(CH,);0CH»(OCH>CH,);0SO:Na).

v. higher alkyl aryl sulfonates such as sodium dodecy! benzene sulfonate (sodium lauryl

benzene sulfonate)

v. higher alkyl sulfoacetates. such as sodium lauryl sulfoacctate (dodecyl sodium
sulfoacetate). higher fatty acid esters of 1,2 dihydroxy propane sulfonate, sulfocolaurate (N-

2-ethyl laurate potassium sulfoacetamide) and sodium lauryl sarcosinate.

By “higher alkyl” is meant. e.g., C¢.30 alkyl. In particular embodiments, the anionic

surfactant is selected from sodium lauryl sulfate and sodium ether lauryl sulfate.

[0055] The anionic surfactant is present in an amount which is effective, e.g.. greater than
about 0.01% by weight of the formulation. but not at a concentration which would be
irritating to the oral tissue, e.g., less than about 10%, and optimal concentrations depend on
the particular formulation and the particular surfactant. For example, concentrations used or
a mouthwash are typically on the order of one tenth that used for a toothpaste. In one
embodiment. the anionic surfactant is present in a toothpaste at from about 0.3% to about

4.5% by weight. e.g., about 1.5%.

[0056] The Compositions of the Invention may optionally contain mixtures of
surfactants, comprising anionic surfactants and other surfactants which may be anionic,
cationic. zwitterionic or nonionic. Generally, surfactants are those which are reasonably
stable throughout a wide pH range. Surfactants are described more fully, for example, in U.S.
Pat. No. 3.959.458. to Agricola et al.; U.S. Pat. No. 3,937,807, to Haefele; and U.S. Pat. No.

4.051.234. 1o Gieske et al.. which are incorporated herein by reference.
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[0057] In certain embodiments. the anionic surfactants useful herein include the water-
soluble salts of alkyl sulfates having about 10 to about 18 carbon atoms in the alkyl radical
and the water-soluble salts of sulfonated monoglycerides of fatty acids having about 10 to
about 18 carbon atoms. Sodium lauryl sulfate, sodium lauroyl sarcosinatc and sodium
coconut monoglyceride sulfonates are examples of anionic surfactants of this type. Mixtures

of anionic surfactants may also be utilized.

[0058] In another embodiment. cationic surfactants useful in the present invention can be
broadly defined as derivatives of aliphatic quaternary ammonium compounds having one
long alkyl chain containing about 8 to about 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.

[0059] Illustrative cationic surfactants are the quaternary ammonium fluorides described
in U.S. Pat. No. 3,535,421. to Briner et al.. herein incorporated by reference. Certain cationic

surfactants can also act as germicides in the compositions.

[0060] Iustrative nonionic surfactants that can be used in the compositions of the
invention can be broadly defined as 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 include. but
arc not limited to, the Pluronics. polyethylene oxide condensatcs of alkyl phenols, products
derived from the condensation of ethylene oxide with the reaction product of propylene oxide
and ethylenc diamine, ethylene oxide condensates of aliphatic alcohols, long chain tertiary
aminc oxides, long chain tertiary phosphine oxides, long chain dialkyl sulfoxides and

mixtures of such materials.

[0061] In certain embodiments, zwitterionic synthetic surfactants useful in the present
invention can be broadly described as derivatives of aliphatic quaternary ammonium.
phosphomium, and sulfonium compounds. in which the aliphatic radicals can be straight
chain or branched. and wherein one of the aliphatic substituents contains about 8 to about 18
carbon atoms and one contains an anionic water-solubilizing group, e.g., carboxy, sulfonate,
sulfate, phosphate or phosphonate. Illustrative examples of the surfactants suited for inclusion
into the composition include, but arc not limited to, sodium alkyl sulfate, sodium lauroyl

sarcosinate. cocoamidopropy! betaine and polysorbate 20, and combinations thereof.
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[0062] In a particular embodiment, the Composition of the Invention comprises sodium

lauryl sulfate.

[0063] The surfactant or mixtures of compatible surfactants can be prescnt in the
compositions of the present invention in about 0.1% to about 5%, in another embodiment
about 0.3% to about 3% and in another embodiment about 0.5% to about 2% by weight of the

total composition.

Flavoring Agents

[0064] The oral care compositions of the invention may also includc a flavoring agent.
Flavoring agents which are used in the practice of the present invention include. but are not
limited to. essential oils as well as various flavoring aldehydes. esters, alcohols. and similar
materials. Examples of the essential oils include oils of spearmint. peppermint. wintergreen.
sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapef{ruit, and orange.
Also useful are such chemicals as menthol, carvone. and anethole. Certain embodiments

employ the oils of peppermint and spearmint.

[0065] The flavoring agent is incorporated in the oral composition at a concentration of
about 0.1 to about 5% by weight and about 0.5 to about 1.5% by weight. The dosage of
flavoring agent in the individual oral care composition dosage (i.e.. a single dose) is about

0.001 to 0.05% by weight and in another embodiment about 0.005 to 0.015 % by weight.

Chelating agents

[0066] The oral care compositions of the invention also may optionally include one or
more chelating agents able to complex calcium found in the cell walls of the bacteria.

Binding of this calcium weakens the bacterial cell wall and augments bacterial lysis.

[0067] Another group of agents suitable for use as chelating agents in the present
invention are the soluble pyrophosphates. The pyrophosphate salts used in the present
compositions can be any of the alkali metal pyrophosphate salts. In certain embodiments,
salts include tetra alkali metal pyrophosphate, dialkali metal diacid pyrophosphate, trialkali
metal monoacid pyrophosphate and mixtures thereof, wherein the alkali metals are sodium or
potassium. The salts are useful in both their hydrated and unhydrated forms. An effective
amount of pyrophosphate salt useful in the present composition is generally enough to
provide at least about 1 wt. % pyrophosphate ions. about 1.5 wt. % to about 6 wt. %. about

3.5 wt. % to about 6 wt. % of such ions.
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Polymers
[0068] The oral care compositions of the invention also optionally include one or more

polymers, such as polyethylene glycols, polyvinylmethyl ether maleic acid copolymers,
polysaccharides (e.g., cellulose derivatives, for example carboxymethyl! cellulose, or
polysaccharide gums, for example xanthan gum or carrageenan gum). Acidic polymers, for
example polyacrylate gels. may be provided in the form of their free acids or partially or fully

neutralized water soluble alkali metal (e.g.. potassium and sodium) or ammonium salts.

[0069] Particularly when noncationic antibacterial agents or antibacterial agents. e.g..
triclosan. 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 to, and retention thereof on oral surfaces. 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 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

ranging from about 0.05 to about 3% by weight.

[0070] Other operative polymers include those such as the 1:1 copolymers of maleic
anhydride with ethyl acrylate, hydroxyethyl methacrylate. N-vinyl-2-pyrollidone. or cthylene.
the latter being available for cxample as Monsanto EMA No. 1103, M.W. 10,000 and EMA
Grade 61, and 1:1 copolymers of acrylic acid with methyl or hydroxyethyl methacrylate,

methyl or ethyl acrylate. isobutyl vinyl ether or N-vinyl-2-pyrrolidone.

[0071] Suitable generally. are polymerized olefinically or ethylenically unsaturated
carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at least
one carboxyl group, that is, an acid containing an olefinic double bond which readily
functions in polymerization because of its presence in the monomer molecule either in the
alpha-beta position with respect to a carboxyl group or as part of a terminal methylene
grouping. lllustrative of such acids are acrylic, methacrylic. ethacrylic, alpha-chloroacrylic.,

crotonic. beta-acryloxy propionic. sorbic, alpha-chlorsorbic, cinnamic, beta-styrylacrylic.
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muconic, itaconic, citraconic, mesaconic. glutaconic, aconitic, alpha-phenylacrylic. 2-benzyl
acrylic, 2-cyclohexylacrylic. angelic, umbellic, fumaric, maleic acids and anhydrides. Other
different olefinic monomers copolymerizable with such carboxylic monomers include
vinylacetate, vinyl chloride, dimethyl maleate and the like. Copolymers contain sufficient

carboxylic salt groups for water-solubility.

[0072] A further class of polymeric agents includes a composition containing
homopolymers of substituted acrylamides and/or homopolymers of unsaturated sulfonic acids
and salts thereof. in particular where polymers are based on unsaturated sulfonic acids
selected from acrylamidoalykane sulfonic acids such as 2-acrylamide 2 methylpropane
sulfonic acid having a molecular weight of about 1,000 to about 2.000,000. described in U.S.
Pat. No. 4.842.847. Jun. 27. 1989 to Zahid, incorporated herein by reference.

[0073] Another useful class of polymeric agents includes polyamino acids, particularly
those containing proportions of anionic surface-active amino acids such as aspartic acid.
glutamic acid and phosphoserine, as disclosed in U.S. Pat. No. 4.866.161 Sikes et al.,

incorporated herein by reference.

[0074] In preparing oral care compositions, it is sometimes necessary to add some
thickening material to provide a desirable consistency or to stabilize or enhance the
performance of the formulation. In certain embodiments. the thickening agents are
carboxyvinyl polymers, carrageenan, hydroxyethyl cellulose and water soluble salts of
cellulose ethers such as sodium carboxymethyl! cellulose and sodium carboxymethyl
hydroxyethyl cellulose. Natural gums such as karaya. gum arabic. and gum tragacanth can
also be incorporated. Colloidal magnesium aluminum silicate or finely divided silica can be
used as component of the thickening composition to further improve the composition's
texture. In certain embodiments, thickening agents in an amount of about 0.5% to about 5.0%

by weight of the total composition are used.

Enzymes

[0075] The oral care compositions of the invention may also optionally include one or
more enzymes. Uselul enzymes include any of the available proteases, glucanohydrolases,
endoglycosidases. amylases, mutanases. lipases and mucinases or compatible mixtures
thereof. In certain embodiments. the enzyme is a protease, dextranase, endoglycosidase and
mutanase. In another embodiment, the enzyme is papain, endoglycosidase or a mixture of

dextranase and mutanase. Additional enzymes suitable for use in the present invention are
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Hydroxide 1.20 0.10 Solution Triclosan 0.30  Lipophilic agent/Polyphenois

WO 2009/099455 PCT/US2008/058715

disclosed in U.S. Pat. No. 5,000,939 to Dring et al.. U.S. Pat. No. 4,992.420; U.S. Pat. No.
4,355,022: U.S. Pat. No. 4.154,815: U.S. Pat. No. 4,058.595: U.S. Pat. No. 3,991.177; and
U.S. Pat. No. 3.696,191 all incorporated herein by reference. An enzyme of a mixture of
several compatible enzymes in the current invention constitutes about 0.002% to about 2% in
one embodiment or about 0.05% to about 1.5% in another embodiment or in yet another

embodiment about 0.1% to about 0.5%.
Water

[0076] Water may also be present in the oral compositions of the invention. Water.
employed in the preparation of commercial oral compositions should be deionized and free of
organic impurities. Water commonly makes up the balance of the compositions and includes
about 10% to about 90%. about 20% to about 60% or about 10% to about 30% by weight of
the oral compositions. This amount of water includes the free water which is added plus that
amount which is introduced with other materials such as with sorbitol or any components of

the invention.
Humectants

[0077] Within certain embodiments of the oral compositions, it is also desirable to
incorporate a humectant to prevent the composition from hardening upon exposure to air.
Certain humectants can also impart desirable sweetness or flavor to dentifricc compositions.
The humectant. on a pure humectant basis, generally includes about 15% to about 70% in one
embodiment or about 30% to about 65% in another embodiment by weight of the dentifrice

composition.

[0078] Suitable humectants include edible polyhydric alcohols such as glycerine. sorbitol.
xylitol. propylene glycol as well as other polyols and mixtures of these humectants. Mixtures
of glycerine and sorbitol may be used in certain embodiments as the humectant component of

the toothpaste compositions herein.

[0079] In addition to the above described components, the embodiments of this invention
can contain a variety of optional dentifrice ingredients some of which are described below.
Optional ingredients include, for example, but are not limited to, adhesives. sudsing agents.
flavoring agents, sweetening agents, additional antiplaque agents, abrasives, and coloring
agents. These and other optional components are further described in U.S. Pat. No.
5.004.597. to Majeti; U.S. Pat. No. 3,959,458 to Agricola et al. and U.S. Pat. No. 3,937,807,

to Haefele. all being incorporated herein by reference.
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-- -1.00 Water (To Balance) QS QS Qs QS QS QS QS 1001001Triclosan uptake is studied by
application of dentifrice slurry on saliva-coated hydroxyapatite disks for a set amount of time at 37
degrees C. MKW rinsed to remove excess of dentifrice on the surfRE€/THREWHNBEthat is taken
onto the disk is then solubilized and analyzed by HPLC. A commercial toothpaste having a similar
formulatign.tpfer il .aRqyg, comprising, i.a., 0.3% by weight of triclosan. 0.243% by weight of
sodium fluoride. sodium Tauryl sulfate, and a copolymer of methyl vinyl ether and maleic anhydride, but
without ajgagine, isPHRRSHIVSSOMKbs TiRipRASHIVACANTRLhRs Alfialoasin dpiake Rfaiich aierograms
per disk vs. an uptake with Formula 11 of 58.8. The product with arginine thus has an uptake that is
79.8% higPartpai e eBhPRRIERIFSANulation. 1001011In an anti-attachment test, Formula 11 (0.1845
reduction) outperforms both the positive control (triclosan without arginine, 0.1809 reduction) by a
Sight, NN CHUR ool THe LA HA SRR ARG AR O BRIGUAN © 4848 VRAECHBFBY o wacer
margin. lertherealtipasiatntiesbrevimuia d $(pALROMetuction). elgpeHesphsteagidsitive control

(0.12789 reduction) and.Formula 1(0.1891 reduction). le 3 - Deli f Antibacterial i
Formulat}%% [r%bcrigcfh%oﬁfé’{:ﬂﬂi) \Ciok aﬂEﬁjmlﬁggéiﬁggémﬁIgﬁﬁ 1?:2/rfrzﬁlgtior?sl c?)(r:ni)rrliii% 2%

arginine bi onate are prepared as follows: F rmulaef MATERIALWEIGHT % Deionized
Water 520087 0% SO ES o AT e Ry e ucH QL DAL R0
desired active ingredients are added to Premix 1 and mixed to form Premix 2.

{0083] Where the final product is a toothpaste. a toothpaste base, for example. dicalcium
phosphate or silica, is added to Premix 2 and mixed. The final slurry is formed into an oral

care product.

Composition Use

[0084] The present invention in its method aspect involves applying to the oral cavity a

safe and effective amount of the compositions described herein.

[0085] The compositions and methods according to the invention are useful to a method
to protect the tecth by facilitating repair and remineralization, in particular to reduce or
inhibit formation of dental caries, reduce or inhibit demineralization and promote
remineralization of the teeth, reduce hypersensitivity of the teeth, and reduce, repair or inhibit
early enamel lesions, e.g., as detected by quantitative light-induced fluorescence (QLF) or

clectronic caries monitor (ECM).

[0086] Quantitative Light-induced Fluorescence is a visible light fluorescence that can
detect early lesions and longitudinally monitor the progression or regression. Normal teeth
fluoresce in visible light: demineralized teeth do not or do so only to a lesser degree. The
area of demineralization can be quantified and its progress monitored. Blue laser light is used
to make the teeth auto fluoresce. Areas that have lost mineral have lower fluorescence and
appear darker in comparison to a sound tooth surface. Software is used to quantify the
fluorescence from a white spot or the arca/volume associated with the lesion. Generally,
subjects with existing white spot lesions are recruited as panelists. The measurements are
performed in vivo with real teeth. The lesion area/volume is measured at the beginning of the
clinical. The reduction (improvement) in lesion arca/volume is measured at the end of 6

months of product use. The data is often reported as a percent improvement versus baseline.
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0.940 Xanthan gum 0.210 Sodium saccharin 0.450 Sodium silicate 0.800 Sodium bicarbonate 0.500
Arginine bicarbonate 2.000 Precipitated calcium carbonate 36.000 Sodium monolluorophosphate
0.760 FlavoVR3004&85an 0.300 Sodium lauryl sulfate 1.620 TOTAL 1000S00UAO8PS89H99455
Formula B RAW MATERIAL PCT/US2008/058715 WEIGHT % Deionized Water

[0087] Electrical Caries Monitoring is a technique used to measure mineral content of the
tooth based on electrical resistance. Electrical conductance measurement exploits the fact that
the fluid-filled tubules exposed upon demineralization and erosion of the enamel conduct
electricity. As a tooth loses mineral, it becomes less resistive to electrical current due to
increased porosity. An increase in the conductance of the patient’s teeth therefore may
indicate demineralization. Generally. studies are conducted of root surfaces with an existing
lesion. The measurements are performed in vivo with real teeth. Changes in electrical
resistance before and after 6 month treatments are made. In addition, a classical caries score
for root surfaces is made using a tactile probe. The hardness is classified on a three point
scale: hard, leathery. or soft. In this type of study, typically the results arc reported as
electrical resistance (higher number is better) for the ECM measurements and an

improvement in hardness of the lesion based on the tactile probe score.

[0088] The Compositions of the Invention are thus useful in a method to reduce carly
lesions of the enamel (as measured by QLF or ECM) relative to a composition lacking

effective amounts of fluorine and/or arginine.

[0089] The Compositions of the invention are additionally useful in methods to reduce
harmful bacteria in the oral cavity, for example methods to reduce or inhibit gingivitis, reduce
levels of acid producing bacteria, to increase relative levels of arginolytic bacteria, inhibit
microbial biofilm formation in the oral cavity, raise and/or maintain plaque pH at levels of at
least about pH 5.5 following sugar challenge, reduce plaque accumulation, and/or clean the

teeth and oral cavity.

[0090] Finally, by increasing the pH in the mouth and discouraging pathogenic bacteria,

the Compositions of the Invention are useful to promote healing of sores or cuts in the mouth.

[0091] 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
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23.200 70% Sorbitol 23.000 Xylitol 2.500 Carboxymethyl cellulose 0.940 Xanthan gum 0.210 Sodium
saccharin 0.450 Sodium silicate 0.800 Sodium bicarbonate 0.500 Arginine bicarbonate 2.000
Precipitated¥@l2d#eiSonate 42.000 Sodium monofluorophosphate 1.10F¢EVS2PITE7Piclosan
0.300 Sodium lauryl sulfate 2.000 TOTAL 100.000

compositions and methods of the invention are thus useful to enhance systemic health.

including cardiovascular health.

[0092] The compositions and methods according to the invention can be incorporated
into oral compositions for the care of the mouth and teeth such as toothpastes, transparent

pastes, gels, mouth rinses, sprays and chewing gum.

[0093] As used throughout, ranges are uscd as shorthand for describing cach 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. It 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.

[0094] The following examples further describe and demonstrate illustrative
embodiments within the scope of the present invention. The examples are given solely for
illustration and are not to be construed as limitations of this invention as many variations are
possiblc 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.
EXAMPLES

Example 1 — Availability and Delivery of Antibacterial in Arginine Formulations

[0095] Formulations are prepared using commercial toothpaste comprising. i.a.. 0.3% by
weight of triclosan, 0.243% by weight of sodium fluoride. sodium lauryl sulfate. and a
copolymer of methyl vinyl ether and maleic anhydride (PVM/MA). to which is added 0, 1%.
3%. and 5% L-arginine hydrochloride (pH 7.0).

[0096] Incorporation of L-arginine in the commercial formulation enhances the amount
of soluble triclosan available from the formulation, from about 70% (0% arginine) to about

80% (1% arginine), 85% (3% arginine), and 95% (5% arginine).

[0097] The formulations are tested in vitro in an artificial mouth model designed to

measure bacterial attachment to toothpaste-treated hydroxyapatite (HAP) disks over a 24
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Formula C RAW MATERIAL WEIGHT % Deionized Water 34.4ZQ 70%_ _Sorbitol 23.000 _Carboxymethyl
cellulose 0.940 Xanthan gum 0.210 Sodium saccharin 0.450 Sqdlum silicate 0.800 Sodium
bicarbonateWBO%RHIAe bicarbonate 0.000 Precipitated calcium carbondR€BEBBAYHHilIm
monofluorophosphate 0.760 Flavor 1.000 Triclosan 0.300 Sodium lauryl sulfate 1.620 TOTAL

hour period, generally as described by Gaffar, A. et al. American Journal of Dentistry. vol. 3,
September 1990, with the modification that the saliva-coated hydroxyapatite disks are treated
with the dentifrice slurry before exposure to bacteria. It is shown that the incorporation of L-
arginine into the commercial formulation enhances delivery of the triclosan to the disks by
about 50%, with uptake at 30 minutes increasing from approximately 40 micrograms
triclosan per disk for the control to about 60 micrograms triclosan for the 5% arginine
formulation. After 24 hours, the control disks have retained about 10 micrograms per disk,
compared to about 20 micrograms for the 5% arginine formulation, a significant

enhancement. Similar results are achieved using histidine or lysine in place of arginine.

[0098] This enhanced delivery leads directly to an enhancement of the antibacterial effect
of the formulation, with a statistically significant reduction of about 15% in inhibition of

rowth of 4. viscosus using the 5% areinine formulation vs. control.
g
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100.000 In the uptake assay described in the preceding examples. Formula A shows 57.86
micrograms of triclosan on the disk vs. 22.88 micrograms for Formula C (control without arginine).
Example 4-E880%PBdum Lauryl Sulfate plus Arginine on Bacterial AttacPalént200888315 oothpaste
formulations are prepared as follows: Table 1: Composition of Toothpaste WO 2009/099455
PCT/US2008/058715 Glycerin 22 22 22 Sodium CMC-7MF 1 0.851 Tetrasodltunjgr yrophosphate 0.25

0.250. 2%@@@%@@;}%&&11% Based Formulations comprising Arginine

HII miv v J

[0099] Toothpaste formulations comprising 5% arginine in a silica basc are prepared as
follows:

Formula Formula Formula Formula  Formula

Ingredient Formula!l Formula Il 1 v A% Vi Vil

Wit% Wt% W% Wit% Wi% Wit% Wi%
L-Arginine 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Hydrochloric Acid - - 2.00 2.00 2.00 - -
Silica 21.50 21.50 21.50 23.50 23.50 23.50 23.50
Sodium Fluoride 0.243 0.243 0.243 - - - 0243
Glycerin 20.00 20.00 20.00 20.00 20.00 20.00 20.00
Sorbitol 20.85 20.85 20.85 20.85 20.85 20.85 20.85
Propylene Glycol 0.50 0.50 0.50 - - - 2.00
Tetrasodium
Pyrophosphate - - - 2.00 2.00 - 2.00
Zinc Lactate,
Dihydrate - - - 1.4 - - -
Sodium
Tripolyphosphate - - - - 3.00 - -
Sodium Lauryl
Sulfate 1.50 1.50 1.50 1.50 1.50 - 1.30
Poloxomer 407
(Pluronic F-127) - - - - - 1.01 -
Cocamidopropyl
Betaine (30%
solution - - - 1.01 1.01 - 1.01
Hydroxy Ethyl
Cellulose - - - 1.50 1.50 1.50 -
Sodium
carboxymethyl 1.10 1.10 1.10 - - - 1.10
cellulose
Carrageenan 04 0.4 04 - - - 0.40
PVM/MA
copolymer 2.00 2.00 2.00 - - - -
Sodium - - - 0.76 0.76 0.76 -
Monollurophosphate
Flavor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sodium Saccharin 0.30 0.30 0.30 0.50 0.50 0.50 0.50
Cationic Compatible
Silica - - - - - 15.00 -
Abrasive
Ti02 0.50 0.50 0.50 0.50 0.50
Sucralose - - - 0.15 0.15 0.15 -
50% Sodium
Hydroxide - 1.20 - 0.10 - - -
Solution
Triclosan - 0.30 - - - - -
Lipophilic
agent/Polyphenois - - - - - 1.00
Water (To Balance) QS Qs Qs Q Qs QS QS

[00100]  Triclosan uptake is studicd by application of dentifrice slurry on saliva-coated

192}

hydroxyapatite disks for a set amount of time at 37 degrees C. The disks arc rinsed to remove
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0 Phosphoric Acid 1.8 1.8 0 Sodium MFP 0.76 0.76 0.76 Sodium Saccharin 0.2 0.2 0.7 Dicalcium
phosphate dihydrate 48.76 48.76 48.76 Flavor 0.89 0.89 0.89 Sodium Lauryl Sulfate 1.7 0 1.7
CocamidopNAIIBMENED 1.34 0 Polysorbate 20 PCT/US2008/058715

excess of dentifrice on the surface. The active that is taken onto the disk is then solubilized
and analyzed by HPLC. A commercial toothpaste having a similar formulation to formula II
above, comprising, i.a., 0.3% by weight of triclosan. 0.243% by weight of sodium fluoride,
sodium lauryl sulfate, and a copolymer of methyl vinyl cther and malcic anhydride, but
without arginine. is a positive control. This positive control has a triclosan uptake of 32.7
micrograms per disk vs. an uptake with Formula Il of 58.8. The product with arginine thus

has an uptake that is 79.8% higher than the commercial formulation.

[00101] In an anti-attachment test, Formula II (0.1845 reduction) outperforms both the
positive control (triclosan without arginine, 0.1809 reduction) by a slight, non-significant
margin, and Formula 1 (arginine without triclosan, 0.1556 reduction) by a wider margin. In
the antibacterial test, Formula 11 (0.1980 reduction) outperforms the positive control (0.1789

reduction) and Formula I (0.1891 reduction).

Example 3 — Delivery of Antibacterial in Formulations Comprising Precipitated Calcium

Carbonate

[00102] Formulations comprising 2% arginine bicarbonate are prepared as follows:

Formula A
RAW MATERIAL WEIGHT %
Deionized Water 32.420
70% Sorbitol 23.000
Carboxymethyl cellulose 0.940
Xanthan gum 0.210
Sodium saccharin 0.450
Sodium silicate 0.800
Sodium bicarbonate 0.500
Argininc bicarbonate 2.000
Precipitated calcium carbonate 36.000
Sodium monofluorophosphate 0.760
Flavor 1.000
Triclosan 0.300
Sodium lauryl sulfate 1.620
TOTAL 100.000
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0 1.68 0 Pluronic F127 0 1.17 O Total (%) 100 100 100 Formula I containing both arginine and SLS
shows a significant anti-attachment effect when tested in vitro. Formula | is tested in vitro in the
artificial mo NI A8¥8PHSEScribed above to measure how much bacteria can BEEAH I8 IAStc-treated
HAP disks over a 24 hour period. The results are compared to a control toothpaste which does not
contain arginine. The in vitro test shows a 27% reduction in adhered bacteria for the HAP disks treated
with Forni BN Bhe control sample. Formula 2 containing arginine without SLS only shows a 10%
reduction vs. the contr@lAndisaing atiSLS plus argigicgigoembination provides an unexpected
advantage in inhibiting bacterial anti-attachment. Formula | shows similar results to a positive control
toothpaste contaniggizhi astaglished anti-attachment agerz Boample 5 - Effect of Sodium Laurvl
Sulfate plus Argimimegeitss:6lVM/MA on Bacterial Attachmeps 1001041A formulation is prepared
comprising arginigitgodium lauryl sulfate and an anionic copsigmer of methyl vinyl ether and maleic
anhydride (PVMM#oxGasigr etRifgsdngredientWeight pergegt(Demineralized water Sodium
saccharin0.300 Seskivin guaride0.243 Sorbitol20.000 Glyceirz18.000 Sodium CMC1.100
Can-ageenan0.4Qimilicacchagdent 115)10.000 WO 2009/008455 PCT/US2008/058715 Silica

(Zeodent 165) 39¥dum silicate 0.800
Sodium bicarbonate 0.500
Arginine bicarbonate 2.000
Precipitated calcium carbonate 42.000
Sodium monofluorophosphate 1.100
Flavor 1.000
Triclosan 0.300
Sodium lauryl sulfate 2.000
TOTAL 100.000

Formula C
RAW MATERIAL WEIGHT %
Dcionized Water 34.420
70% Sorbitol 23.000
Carboxymethyl cellulose 0.940
Xanthan gum 0.210
Sodium saccharin 0.450
Sodium silicate 0.800
Sodium bicarbonate 0.500
Arginine bicarbonate 0.000
Precipitated calcium carbonate 36.000
Sodium monofluorophosphate 0.760
Flavor 1.000
Triclosan 0.300
Sodium lauryl sulfate 1.620
TOTAL 100.000

In the uptake assay described in the preceding examples, Formula A shows 57.86 micrograms

of triclosan on the disk vs. 22.88 micrograms for Formula C (control without arginine).

Example 4 — Effect of Sodium Lauryl Sulfate plus Arginine on Bacterial Attachment

[00103]  Toothpaste formulations are prepared as follows:

Table 1: Composition of Toothpaste

Arg + SLS Arg w/o SLS SLS w/o Arg
Ingredients Formula 1 Formula 2 Control
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Gantrez S-97 15.000 L-Arginine 5.000 Mint flavor 1.000 Sodium lauryl sulfate 1.500 Propylene glycol
0.500 This formulation shows excellent anti-attachment properties, with over 40% reduction in
attachment YO e3P 48Xample 5 - Mouth rinse formulations 1001051 MoREWASRRRIEIAfons of the
invention are prepared using the following ingredients: Arginine Rinse with Fluoride, SLS. PMV/MA.
and Triclosan RAMLMATERIALWEIGHT % Deionized Waterg.s. Glycerin15.000 Sodiurmpmethyl
cocoyl taurate Og2af), AR fethavgp! 6.000 Sodium lauryl sylfate 0.200 Aljgggoin 0.110 Sodiym benzoate

Tetrasodium pyrophosphate 0.25 0.25 0.25
Water 18.14 15.3 24.94
L-Arginine 5 5 0
Phosphoric Acid 1.8 1.8 0
Sodium MFP 0.76 0.76 0.76
Sodium Saccharin 0.2 0.2 0.2
Dicalcium phosphate

dihydrate 48.76 48.76 48.76
Flavor 0.89 0.89 0.89
Sodium Lauryl Sulfate 1.2 0 1.2
Cocamidopropy! betaine 0 1.34 0
Polysorbate 20 0 1.68 0
Pluronic F127 0 1.17 0
Total (%) 100 100 100

Formula 1 containing both arginine and SLS shows a significant anti-attachment effect when
tested in vitro. Formula 1 is tested in vitro in the artificial mouth model described above to
measure how much bacteria can attach to toothpaste-treated HAP disks over a 24 hour period.
The results are compared to a control toothpaste which does not contain arginine. The in vitro
test shows a 27% reduction in adhered bacteria for the HAP disks treated with Formula 1 vs.
the control sample. Formula 2 containing arginine without SLS only shows a 10% reduction
vs. the control indicating that SLS plus arginine combination provides an unexpected
advantage in inhibiting bacterial anti-attachment. Formula 1 shows similar results to a

positive control toothpaste containing an established anti-attachment agent.

Example 3 - Effect of Sodium Lauryl Sulfate plus Arginine plus PYM/MA on Bacterial

Attachment

[00104] A formulation is prepared comprising arginine, sodium lauryl sulfate and an

anionic copolymer of methyl vinyl ether and maleic anhydride (PVM/MA - Gantrez S-97):

Ingredient Weight percent
Demineralized water q.s.

Sodium saccharin 0.300

Sodium fluoride 0.243

Sorbitol 20.000
Glycerin 15.000

Sodium CMC 1.100
Carrageenan 0.400

Silica (Zeodent 115) 10.000
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0.100 Sodium saucy] ate 0.100 Sodium fluoride 0.050 Sodium Saccharin 0.005 Triclosan 0.030
Phosphoric acid 85% 0.120 L-Arginine 0.300 Flavor 0.100 Colorants 0.001 PVM/MA 0.250 TOTAL
100.000 pHW®2008(89%4fhulation is effective to inhibit bacterial attachment. BSEEBBOSE T Ehtifrice
formulation comprising precipitated calcium carbonate (PCC) 1001061A panel of consumer testers
trained in testing &g sepayeattibites of dengfrice formulations was subjected to different dentifrice
formulations whick yugre, 4sesl under double{giggconsumer testing conditions replicating consumer
use of dentifrice f‘?f-’ﬂ&‘@%m@& 1001071The papR) was asked to use the dentifrice formulations

conventionally an%ﬂ?ﬁ o, 1.000
Sodium lauryl sulfate 1.500
Propylenc glycol 0.500

This formulation shows excellent anti-attachment properties. with over 40% reduction in

attachment vs. control.

Example 5 - Mouth rinse formulations

[00105] Mouthwash formulations of the invention are prepared using the following

ingredients:
Arginine Rinse with Fluoride, SLS. PMV/MA. and Triclosan
RAW MATERIAL WEIGHT %
Deionized Water q.s.
Glycerin 15.000
Sodium methyl cocoyl taurate 0.250
95% Ethanol 6.000
Sodium laury! sulfate 0.200
Allantoin 0.110
Sodium benzoate 0.100
Sodium salicylate 0.100
Sodium fluoride 0.050
Sodium Saccharin 0.005
Triclosan 0.030
Phosphoric acid 85% 0.120
L-Arginine 0.300
Flavor 0.100
Colorants 0.001
PVM/MA 0.250
TOTAL 100.000
pH 7.0

This formulation is effective to inhibit bacterial attachment.

Example 6 - Dentifrice formulation comprising precipitated calcium carbonate (PCC)

[00106] A panel of consumer testers trained in testing the sensory attributes of dentifrice
formulations was subjected to different dentifrice formulations which were used under

double-blind consumer testing conditions replicating consumer usc of dentifrice formulations.

[00107]  The panel was asked to use the dentifrice formulations conventionally and then to
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WO 2009/099455PCT/US2008/058715 rate various sensory characteristics. For a base dentifrice
formulation comprising precipitated calcium carbonate (PCC), the known formulation acted as a
placebo cor¥812¢P¥=sponding formulations additionally comprising 1, PCY/BPBWOZ82AIYininc
bicarbonate were also tested. Surprisingly, it was found that the arginine bicarbonate-containing PCC
formulations exhibiteding'easeadn CARSUNSF 205ePIRAGETY flaMpniniansiby£RplNg:20gigass to fbam
attributes, and moreover the formulation additionally comprising 2 wt% arginine biCarbonate exhibited
increaseS#CBYBEATIGAL, Gératikikprymieme asan wHRE sradHrsgbakpragb #fter brushing. In
addition, gae-éqpaHdmloReAddilinRall RURATSGAIENEE bicaRONAILWRIG AR BRIYAM BSignificantly
better than the E[Iaasce o control in all image attributes, including perceived efficacy, mouth/teeth feeling

of clean, Pr3BGOSGRSHiSH ISR 8d bvesair prddit Ga e iR isamanesntase WheR §8rmulations

having diggigiumishosphated aibenibam Rissinitaiadeplaim pRIPANRIR (G () B8 1THE Ase were
tested, the addition of arginine bicarbonate did not exhibit significantly improved sensory

charactefeit o tB YRR TR ILAhTRY ¢ hIQEBI QAL SORIBY SRS N Bicarbonate.

[001091 Theifxamiplesonawsinaithe inddilien Bf & BatiCimineasit Sehuas argiingcivpasticular as
bicarbonate, can surprisingly enhance the sensory characteristics of dentifrice formulations, most

particularl FAUE G4 Bae FERmRLt RS Jreitatedheternm! 2ipBs Addd igsety) comemstiged in an oral

care COMAQSiaNHAR R aneRtia pirxardlas/sidBERENdP heacilmathes thaporainise QAL 101AN
overnight, culture a}g{i' sanguis was grown at 37C in trypticase soy broth (]Bccton Dickinson. Sparks,
MD). The' QARG A AL HIFHIGBY RSO RIHFIGY-dasiss A dacinginks st vt fito preweighed
tubes in gidabititacasuirle appipisaatelyualimilligrams of wet pellet weight. The pellet was then
resuspended into 20 millimolar potassium phosphate buffer (JT Baker, Phillipsburg. NJ), pH 4.0, to
simulate f8teRisedenvinommevitdofdheladieshbealkwhatel amphosphavautdiee themduced for survival.
The final coerélce]:ﬁre i((:)a was %@ilg%rcagpcog @sillilqit%r' To Ihistfiqal C nc%tration a 5 millimolar final
concentr&lion'o —arginine. L-citrufline, or ’-ornl&lﬁéev?/\aesreagaecg’a]cffnag V\'/}fﬁnao(g?f%ul’il al concentration
of sucroski¢yWRatvtBdtiChedidrt Righifitistipiktyrewdsd¢hemyrtubated aics 2 dongp stedkin thwater bath
for 30 minutes hefore ammﬁgéalpioduacigpn w detemune .[001111In order to analyze for ammonia,

same forimulitjon w ut e a 101 O e bicarbonate .
an Ammonia Assay kit Was used from mgnos%fcgehemlcals imited (Oxford. CT). The intended use of

this speciif e 10r1e: W A0000INAARCTHFR00PIRETIS A UANIICARN of gmonia in
plasma. but the procedure was modified In order to determine and quantify the ammonia production in
plaque aRdrbFBactsiac{00TE] FiesbRsBbreEHORS tiresamenp alapridision  duediteom 6
separate f5ials UFEd Sh SR PIHR ALAY hdRuasvdeswsinad ARAMS: oG srstdis £ HiTA e
intermediates produced by the arginine deiminase system can be used to produce ammonia for cell
survival. (AGCAhemased aitroIRFE caoeathresiTeRPE thErmieriaippm) Ammonia (ppm) Ammonia
(ppm) 1

Example 7 - Basic amino acids other than arginine

[00110]  An overnight culture of S. sanguis was grown at 37°C in trypticase soy broth
(Becton Dickinson. Sparks, MD). The culture was centrifuged at 5.000 rpm for 5 minutes at
1 milliliter at a time into preweighed tubes in order to accumulate approximately 5 milligrams
of wet pellet weight. The pellet was then resuspended into 20 millimolar potassium
phosphate buffer (JT Baker. Phillipsburg. NJ), pH 4.0, to simulate a stressed environment for
the bacterial cell where ammonia would be produced for survival. The final concentration
was 5 milligram per milliliter. To this final concentration, a 5 millimolar final concentration
of L-arginine. L-citrulline. or L-ornithine was added along with a 0.1% final concentration of
sucrose (VWR, West Chester, PA). This mixture was then incubated at 37°C in a shaking

water bath for 30 minutes before ammonia production was determined.

[00111]  In order to analyze for ammonia, an Ammonia Assay kit was used from

Diagnostic Chemicals Limited (Oxford, CT). The intended use of this specific kit is for the
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in vitro quantification of ammonia in plasma. but the procedure was modified in order to

determine and quantify the ammonia production in plaque and/or bacteria.

[00112]

The table below shows the ammonia production values from 6 separate trials

using S. sanguis at pH 4.0 as described above. The results confirm that the intermediates

produced by the arginine deiminase system can be used to produce ammonia for ccll survival.

L-Arginine L-Citrulline L-Ornithine
Trial # Ammonia (ppm) Ammonia (ppm) Ammonia (ppm)

1 0.509 0.185 0.185

2 0.866 0.346 0.260

3 2.20 0.332 0.047

4 1.62 0.194 0.0

5 0.5 0.226 0.181

6 0.679 0.951 0.135

Mean 1.06 0.951 0.134

[00113] The Example shows that basic amino acids other than arginine are effective to

produce ammonia within the oral cavity, and thus to increase plaque pH when used in a oral

care composition of the invention.

[00114]

As used throughout, ranges are used as shorthand for describing each and every

valuc 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. It 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.
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5 0.5 0.776 0.181 6 0.679 0.951 0.135 Mean 1.06 0.951 0.134 [001131The Example shows that
basic amino acids other than arginine are effective to produce ammonia within the oral cavity, and thus to
increase plaque pH when used in a oral care composition of the invention. tool 14]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 B event of a conflict in a definition in the present
disclosure and that of a cited reference, the present disclosure controls. It is understood that when

formulations aradessr&ee coipyosiayeARsRiled 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, andl S ERMRAR RRHA Rl Ravia 38w A6l AR 56 st A Mations described.

b. an anionic surfactant; and
c. an additional agent selected from the combination of an effective amount of an
antibacterial agent and an anionic polymer.

2. A composition according claim 1 wherein the basic amino acid is arginine, optionally
wherein the basic amino acid is in salt form and selected from arginine phosphate,
arginine bicarbonate, and arginine hydrochloride.

3. A composition according to any of the preceding claims wherein the anionic surfactant

is selected from sodium lauryl sulfate and sodium laureth sulfate and mixtures thereof.

4. A composition according to any of the preceding claims wherein the anionic surfactant

is present in an amount of from 0.01 to 10 weight %, optionally from 0.3 to 4.5 weight%.

5. A composition according to any of the preceding claims comprising and a effective
amount of a fluoride source selected from sodium fluoride and sodium
monofluorophosphate, optionally comprising a soluble fluoride salt in an amount of from
0.01 to 2 wt% of the total composition weight or to provide 50 to 25,000 ppm by weight
of fluoride ions in the total composition weight, further optionally wherein the soluble
fluoride salt or source of fluoride ions is selected from sodium fluoride, sodium

monofluoropohosphate, and mixtures thereof.

6. A composition according to any of the preceding claims wherein the antibacterial agent

is triclosan.

7. A composition according to any of the preceding the preceding claims wherein the

anionic polymer is a copolymer of methyl vinyl ether and maleic anhydride.
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CLAIMS 1. An oral care composition comprising a. an effective amount of a basic amino acid, in free or
salt form; b. an anionic surfactant; and c. an additional agent selected from the combination of an
effective amount of an antibacterial agent and an anionic polymer. 2. A composition according claim 1
wherein the basic amino acid is arginine, optionally wherein the basic amino acid is in salt form and
selected from arginine phosphate, arginine bicarbonate, and arginine hydrochloride. 3. A composition
according to 8rf} PIROBHIREAGRETEIAMTS AR EIRGRECSEHEM CEiMa RIS LAepiHEitfom sodium laury!
sulfate and seghitridaigeth sulfate and mixtures thereof. 4. A composition according to any of the
preceding claims wherein the anionic surfactant is present in an amount of from 0.01 to 10 weight %,

optionally from 0.3 t& ATeHERYNRAMOURL QI 5eiLinbh Rasio AP dBCkhselsciRe Thest ety @aims comprising
and a effective amopighfichiteosldmanuseesphlactash faegmrdiyardtsidgeand sodium

monofluorophosphate, optionally comprisin%_a soluble fluoride salt in an amount of from 0.01 to 2 wt% of
the total compositioRBigHES Mo IREUNLEBIE58H00 ppm by weight of fluoride ions in the total

composition weight,dufithefeegitienabunsiraisotbsie Plubiridlstisa eauar sampuh flueride ipas is
selected from sodium fluoride, sodium monofluoropohosphate, and mixtures thereof. 6. A composition

according to any of HR4'BRRARYIAYUIRIPPAHBrein the antibacterial agent is triclosan. 7. A composition

according to any of thapsarsiig e hreceritedctimsodareiaiye auniseigraciyaiemnisaaregpolymer of
methyl vinyl ether and maleic anhydride. 8. A composition according to any of the preceding claims which

is a dentifrice comprisifi®h effective amount of a salt of a basic amino acid selected from arginine

bicarbonate, argining plsegplyaterafchrigininmyetrechladigelel amgdiegdive amount of triclosan; c. an

effective amount of a soluble fluoride salt selected from sodium fluoride and sodium monofluophosphate;
d. an anionic surfactant selected from sodium lauryl sulfate and sodium laureth sulfate; and e. a

copolymer ofgnatbyhyinsitietheccandi myatein pohye isleciiAgesinipe Siiloeacenishinthtpxgliyobf the preceding
claims further comprising xylitol. 10. A composition according to any of the preceding claims comprising
an abrasive material, the abrasive material including a small particle fraction comprising at least 5 wt%,
optionally fronp 1A to@0dkitioh e dedidcanapgsificie weightinghesen toenpasiciesebitasigmall particle

fraction h d50 of less than 5 Rm..optionally wherein the. small particle fract ising at least 20
w96 o the (oM EGRIpBGABIFSHGHEALAHCP B W ErLiv b L R e e rom

calcium carbonggeosiimeal grivomi18ite Soheredfthb kol composition weipidinbeieianieqidhicleseceding
claims wherein the radjpactive dentin abrasion (RDA) is less than 15Q. 12  The composition,according to
iy of e préL S0 CILAG SRR 12 Suth RS R L G T S e
abrasives, suséatithefsadnamiompdsintsatidasn 2w ohtrs taakzyongssitionessighs fthibkeners,
antimicrobial a}ﬂ;nt pr servattir\]/es flavorin%? fﬁloringesa or corpbinatiorés thereof. 13. The oral
composition 8 RQ/a HAIRhEM ¢ ifbf@swgeni] ér dthdi ,Cé% &@iﬁa HHBFEERRE S8 8F'the oral
composition toitttaresaheavity of a subject in need thereof to 38 a. reduce or inhibit formation of dental
caries, b. reduce, repair or inhibit early enamel lesions, c. reduce or inhibit demineralization and promote
remineralization of the teeth, d. reduce hypersensitivity of the teeth,

11. A composition according to any of the preceding claims wherein the radioactive

dentin abrasion (RDA) is less than 150.

12. The composition according to any of the preceding claims in the form of a toothpaste
further comprising one or more of water, abrasives, surfactants, foaming agents, vitamins,
polymers, enzymes, humectants, thickeners, antimicrobial agents, preservatives,

flavorings, colorings and/or combinations thereof.

13. The oral composition of any of claims 1 - 12 for use in a method, comprising an
effective amount of the oral composition to the oral cavity of a subject in need thereof to
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e. reduce or inhibit gingivitis, f. promote healing of sores or cuts in the mouth, g. reduce levels of acid
producing bacteria, h. to increase relative levels of arginolytic bacteria, i. inhibit bacterial attachment or
microbial biofilm formation in the oral cavity, j. raise and/or maintain plaque pH at levels of at least pH 5.5
following sugar challenge, k. reduce plaque accumulation, 1. treat dry mouth, m. whiten teeth, n.
enhance systemic health, includin%pardiovascular health, e.g., by reducing potential for systemic

infection via the oraPtEIHe8 OB @B HANALEIES p. immunize the teeth against cariogenic

bacteria, and/or q. gleapute iesih anmeist eanipendfielBspii@, care composition according to any one of
the preceding claims wherein the basic amino acid is present in an amount of from 0.1 to 20 wt% of the

total composition wéidREUSERABNIPHSRMINY A 7398 FdmEaBredsmsEriBAtRBighthe18etRn oral care

composition accordingdguaahaidreRiacrgioptrtaisathwherein the antibacterial agent is present in an
amount of from 0.01 to 5 wt% of the total composition weight, optionally from 0.01 to 1 wt% of the total
composition weight & reduce or inhibit gingivitis,

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

g. reduce levels of acid producing bacteria,

h. to increase relative levels of arginolytic bacteria,

i. inhibit bacterial attachment or microbial biofilm formation in the oral cavity,
j. raise and/or maintain plaque pH at levels of at least pH 5.5 following sugar
challenge,

k. reduce plaque accumulation,

. treat dry mouth,

m. whiten teeth,

n. enhance systemic health, including cardiovascular health, e.g., by reducing
potential for systemic infection via the oral tissues,

0. reduce erosion of the teeth,

p. immunize the teeth against cariogenic bacteria, and/or

g. clean the teeth and oral cavity.

14. An oral care composition according to any one of the preceding claims wherein the
basic amino acid is present in an amount of from 0.1 to 20 wt% of the total composition

weight, optionally from 1 to 10 wt% of the total composition weight.
15. An oral care composition according to any of the preceding claims wherein the

antibacterial agent is present in an amount of from 0.01 to 5 wt% of the total composition

weight, optionally from 0.01 to 1 wt% of the total composition weight.
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