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according to particular embodiments of the present invention produces unexpected benefits
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

microfissures in the enamel and microtubules in the dentin.

[0013] The presence of a basic amino acid is also surprisingly found to reduce bacterial
adhesion to the tooth surface, particularly when the basic amino acid is provided in

combination with an anionic surfactant.

[0014] Of particular relevance to this invention, the basic amino acid substantially
enhances solubilization, release, delivery, deposition, and effectiveness of antimicrobial

agents. such as triclosan.

[0015] The invention thus further encompasses methods to (i) reduce or inhibit formation
of dental caries, (ii) reduce, repair or inhibit early cnamel lesions, e.g., as detected by

quantitative light-induced fluorescence (QLF) or electrical carics measurcment (ECM). (iii)
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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 argininc. lysine. citrullcne.
ornithine, 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.
1.0.5. Any of the preceding compositions wherein the basic amino acid is L-arginine.
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.
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ol ysaceiA e ub eingr iSRS R S D o besiccr g aSR ShPGRsY I 3
conbi naimis cé@paing b-Bo@l0. Atyatdlit 2dve, d@%?ﬁlﬂﬁh NG tCRBABSI 1ORR. S tther
conprising gumstrips or fragnments. 1.0.52. Any of the preceding

conposi t@lag?@nh’%rttqfié‘relglﬁn‘bﬁ il ghg of the\besit aginof cadbeing ealeracdes et baseng. WO
2009/ 09Q454PCT/ US2008/ 058704 1. 0.53. Any of the precedi ng conpositions
further conprising water. 1.0.54. Any of the precedi ng conpositions

conpri sj pg,an ti bacteri agent sel ected. from.hal ogenat ed di phenyl ether
(ot L 040 Troniion i L SR P E R SRRl o Brosen g sgemop§ ey

ext r actabolie®s X% ¢ the (BROEQhPpRIDHWAgh, thynol. nenthol. eucal yptol,
geraniol, carvacrol. citral. hinokitol. catechol. nethyl salicylate,

epi gal | .é.qsechbemgaémw 9:118PhA8h oSk RGMiRy ad@ld pesdelithn RMSNREF SH6uE act,
sea- buckthorn extract), bisguanide antiseptics (e.g.. chlorhexidine,

al exi di het.06 obtk eothldionglositignateaghmar y anmoni um conpounds (e. g.,

cetyl pyridiniumchloride (CPC), benzal koni um chloride, tetradecyl pyridinium
chl ori de0.(GPC) ColNpbsgtisiadl®ciy hvidereit hiyd tmgici athing aeid ¢chprosdnd e (nTdokR@) $f atplenol i ¢
antiseptigs,ohex?tidine. octenidiqe. sangui nari ne. povi done i odine.

del nopi-h&? W-gA0f thedelp! coppogitiongyieile. g. . zinc salts, for exanple, zinc
citrate, stannous salts, copper salts, iraon salts). sanguinarine, propolis
and oxyh@nat i nforgesitien { 8.1 whasgiatkasicreripg ped 1s Hrsme Hed ApRHng A about

per oxybgﬁ%_e%%rrt]{%éggﬁ%/{ﬁgé&gw‘%igmpht halic acid and its salts,
Its s

nmonoper thalic aci al ts”and esters. ascorbyl stearate. ol eoyl
sarcosing, .al kyl sulfate, .dioctyl .sulfosucci . Sal | [ dom phen
brom deﬂs‘d& rroéi”ﬁc‘))?,h]e(%?daeSlnﬁo onﬁ)ﬁgﬁg?%\gﬁergﬁﬁé‘ghg?rh%%égﬁ%/%/egﬁé&ég&n ni cin

pr epar adthimdgs fedHdel éddeurs AubSde, podhsstunitilibage. bdianymohofliveofhosgnad, ng.

1.0.55. Any of the precedi ng conpositions further conprising an

ant i - i nfodamrateesilissepseineue. fiorosyicaienpppictBiorids (4¢- Neast one of host
pro-i nf : SE ed.: i : I | | MP' s),
L R N A S N U T e
(1CE), titamnsf fuaridagheyndwdrbsiflfact end Sdmifimgond eredfnduci bl e nitric oxi de

synt base (i NOS), hyal uroni dase, cathepsins, nuclear factor kappa B (NT-KB),
and | L- LORecept iy dasopicatdog Kompssétionks RAcin thedluoride k@ cisad]vorapmosgsypier i n,
ket orol ac, fl urbiprofen, ibuprofen, naproxen, indonmethacin. aspirin.

ket opr of.en0. pi rax et prereeding enapositicnovitkrein olicdil inyrtlieguiiisgodiune aci d, and

m xtures thereof. 1.0.56. Any of the precedi ng conpositions further

conpr i sMABCHPraResRIRICdant . e.g., selected fromthe group consisting of
Co-enzyne QL0. PQQ Vitamin C, Vitamn E, Vitamn A anethol e-dithiothione.
and m xtures thereof.

S



1.0.57. Any of the preceding conpositions conprising an anti bacterial agent
which is poorly soluble, e.g.. not nore soluble than triclosan. 1.0.58. Any
of the preoedivgdLsenposi ti ons wherein the anti bacteri al PaGAISLO08OF[IN Ses
triclosan. 1.0.59. Any of the preceding conpositions conprising triclosan
and xyl§-08l. oy 200%/00348¥ROMPUSAONSY G @4 ubride 64t Arspdinfn flleider ecedi ng
conpositions conprising triclosan, xylitol. and precipitated cal cium

car bonalt-@22.1. 0A8% oAthy poécetiing composidbmgvlbmeipoisd fligrive shliid hregenciongar i si ng

Zi % citrate. 1,0.62. Any of the

triclosan and Z = source, e,d. .

pr ecediar%ou@g%%gfl{](?‘éhéw"%rl? ﬁlé‘?’m?d\ﬁ‘p% ojtheylota) campopitient weighl- agent in an

anount 10{1, §bout 0. fO)J[ to aﬁ,out 5w, %of the total corrft)osi tion weight.

1. 0. 63. Wy of OR¥OhEPERfCAYSCOmMPpOEipoHRerein thmBiorids ikt DEqvidss flupddowan in an

amount ;Qf . 2 Wt o, ’ : |,,.,,composi tion

wei ght .lgff]%&ggﬁﬁ\};g%lp t %b‘%?’g%%a%g/%@%ggﬁ ?%nrllé&? tljotr'ﬁ%%gm(':orrpri sing

triclos pn a f .39 t otal .c osition i ght.

1 0 65, 0 or theop R pedd Rl g nd e e ARRE sy B e no

agent . fluodid6GonAnyn amotiheo flire@e abbhin GO co mhs 25 0oMepihur t her conprising a

whi t eni ng agent selected froma whitening active selected fromthe group

consi sti.m@s.of payeRidsecclBERbmSBEiA6d\@Fich Rer RBHBHaESH hAALAORONALES -

per oxyaei ds, hypochl orites, and conbinations thereof 1.0.67.Any of the

pr ecediapguicHPOIBE] 2vagae flyptideionconpri si ng hydr ogen peroxide or a hydrogen

peroxi de source, e.%., urea peroxide or a peroxide salt or conplex (e.g.,

such asl-$éé.oxyphpeptatpeccedivgorypasibormariach perdmn&l@,hap@g@bgglﬂmcatg. o[
sodi um per bor at e.

persul phate salts: for exanmple calcium peroxyphosphate.
sodi um? 3%‘6’?2?@"%@?@%13@'%%6 PUm per oxyphosphate, and potassi um

per sul f , or hydrogen peroxide .pol yner .conpl exes, such as hydroge

e oxi AQ0-Ghi yw Py B! P PO EmBEr s e s PopI 5 BT PO RHE0
precedhggb&gqgg§b@hqm@ﬁa@ﬁﬁmer conprising an agent that interferes with or
prevents bacterial attachnent . e.g.. solbrol or chitosan. 1.0.69. Any of

t he precgding It : e -S| [ nd
Phosphat Sl corbd T ore Eoy B e RS Mt Rl B o ot um
phosphaboli c@0epm famdid¢iien. cal ci um protein conpl exes. e.g., casein
phosphopept i de- anor phous cal ci um phosphate. 1.0.70. Any of the preceding
conposilt.o.oas f ual Bemhepddgetingicogpasidohsibheeia a@hecddmmpaslon,compises abeltect ed from
calciumsul fate, calciumchloride, calciumnitrate, calcium acetat e,

cal ci unh¥aepar Bloridaipreonbi nati ons thereof. 1.0.71.Any of the preceding
conposi tions further conprising a physiologically acceptable potassium
salt, €.¢30. potassef hmprécedingsompopberssshaiem ¢id i iigaboul tmwoah&mﬁ«,

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 from sodium bicarbonate. calcium phosphate (e.g., dicalcium phosphate dihydrate),
calcium sulfate, calcium carbonate (e.g., precipitated calcium carbonate). silica (e.g..
hydrated silica), iron oxide. aluminum oxide, perlite, plastic particles, c.g., polyethylene,

and combinations thereof.

1.0.36.  The immediately preceding composition wherein thc abrasive or particulatc is

selected from a calcium phosphate (e.g., dicalcium phosphate dihydrate), calcium sulfate.

6



effective to reduce dentinal sensitivity. 1.0.72. Any of the preceding
conpositions further conprising fromabout 0.1%to about 7.5% of a

physi ol ogvoabiyooaseept abl e potassium salt. e.g., potassPamuseeBAasEzoand/ or
potassium chloride. 1.0.73.Any of the preceding conpositions which is a

t oot hpdsr?‘ép%@ﬁlﬁﬁlginngamnatﬁgsl tarle- gsdiytlratag, sglica), andicomb@atiydribebb Or i de.
argi ni ne phosphate or arginine bicarbonate: triclosan; an anionic
surfactla®B?. e. §ny 0§dntigm:netimgrcyhlpssjt'bmﬁarthamdnq:nsoigwlnlaelcfslwdcwi afiemsaltlof €. 9.,
sodi um nonofd uor d|u fl uorjde. 74. Any of the preceding
corrposratbogt L \?’fpg’tq%\‘?gt BH%BE Q?H’Hoé‘“f’ﬂé"%%hél cavity, e.g.. with
brushlnlO %o (i) uce or |nh|b|t fornatlon of dental caries, (||) reduce,
repair of-3¥nhi BIY ogr PEsgelipgsonwesiiars lyrthentamprisimg|a S”éﬁ”g?t“llcé%abié&léftt ed by
quanti t@éo‘l%ﬁo“tg@‘kr éH?)QP?‘?quleWﬁsgtlgagﬂ ofids rﬂﬁcrﬁr!ngt%{ rical caries
measurenent (ECM), (ii1) reduce or iIn enlnera i zat1on and pronote
rem ner ati NSt vi f..the teeth,
(V) redlﬁ{):g§or 8%%8[;}11:0%&crﬁggrg'}omébylglolgs)q%gﬁ% an@i{\]eallels?lg]abf‘lhégqég S cuts in
t he noutbbyt {OnbiapoutddQce | evel s of acid producing bacteria, (viii) increase
relative levels of arginolytic bacteria, (ix) inhibit mcrobial biofilm

formatijon40.n t ARy OF the peceiling cofpdsilidisSartRétdofiprigiisRhahfl-cRlcafygz @il at | evels
of at least pH 5.5 foll owing sugar chall enge, (xi) reduce plaqUe

accumul @b upn, AXY b the HAUEE: ngchm‘gQHE&as f(r??hér'c)mﬁh@ﬁg yaﬁtrtc‘%@ s a%m al

cavity (xiv) reduce erosion, (Xxv) whiten teet XVI ni ze the
teeth aglar:ln ssta podyphogdwaice e. @a@vmphasrnhateanriﬁlmllwhw@smrthe@mnotbplmspmde Gre..
obtalnﬁblg d R?b%plng the ingredients as set forth in any of the
precedlﬁé coNpdsitlons. 1. 0. 76. Any of the precedlng conposrtrons ina form
selechﬁu f;onrnnut rinse, toothBaste ogth too} powder, non-abrasive
gel Sdz %meelamm PYYIJHTI g Pf'a‘BSé{ leasiie SN i e ment . and

pet care product Any of the preceding nposi ti ons wherein the
conposi t9-0# i sAmsef Wﬁa%%Cédms cemvssmw féﬁ“h‘i‘”r?é“}BF‘é‘é‘ééf Kas!BRPEAtaNbns wher ei n

the conppsichindmh %o%uﬁ’n ia‘ﬁﬂtlggl"ﬁ\‘t@: Q:o@%ld%ﬁn%:pgybefl&mé Qﬁ cGRPRG liSisnger@8e or nore

of one or nore of water rasi ves ctants, oam ng agents. vi tam ns,

p0| yner S 44? nzng? bfl ﬂ% %?ec%§5Q%%Pnlﬁ)Q%q ﬁ&%gﬁlr er C%H%”gfn(ﬁ:;ﬁ%h%lmca%ﬁ% ﬁ?m

pr eserva Ives avorin S OI’ C ions there

Compoa t0EECT ARV ﬂﬁ{ﬁr%%ﬂl%g Sl naeug sPer Tl st bas b 50, Any of

t he prec di ng ition further co sing a breath freshener, fragrance
RO U L A A R M e AN IR
Conposition of the Invention (Conposition 1.1) e.g., according to any of
the prédc@ding &BnpbYEPresding cenlpoau@nssfeﬂlvif&ﬁﬁwr'§rnsgt leaglPng Pp@EEtARle anpunt

of 2 Sqlcfli nPBSLER E%rrmolaqmol ahd B8hasih stro%fsrﬁé&eoarmunt of a soluble

fluori salt; nYani oni ¢ sur act ant ium lauryl sulfate: iv. an

d I
ZRL;’S?ﬁdQ%éﬁAnrofﬁﬁ nade PRI ARG 8 f‘éﬁﬁé‘ycoma'”rs‘*ﬁr Fiean [381§3fn

anot her odi ment,. t he |nvent|on enco sses .

oent i Comui %%pricez*jn?ecognposawaﬁﬁr Rt CutiE Breesh a ¥ dlont o
Conpositions 1.0 - nmprisin an effective anDunt ?f a salt of a
basi ¢ anf-A acr”dly ‘Hr\hf’aIPfFF"dié\'E:& ‘é’r“i‘léﬂs" géﬁtﬁ hepCnprisipg )lepshpye polymer

selected from polyethylene glycols, polyvinylmethyl ether maleic acid copolymers,
polysaccharides (c.g., cellulose derivatives. for example carboxymethyl cellulose, or

polysaccharide gums. for example xanthan guni 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.



an effective amount of a soluble fluoride salt; and iv.small particle
abrasi ve, such that the conposition has an RDA of |ess than about 160,
e.g.. abowO4@/mw9isabout 140. e.g., conprising at | east RODWS2G8WER704 , at

| east about 20% of an abrasive having a d50 | ess than about 5 m croneters,
e.g., 9i0%%a hawnyndts nsadol abpesitidns furthbroeimptisinigovaeet ers. 1001911 n

anot her enbodi nent, the invention enconpasses a nethod ( (Method 2) to

i mprové.te¥dl haal oh theqmpeed sigrog ngiopikiphngngnisafef amchiivectaim ugdnt eéledtde or al
conposition of any of the enbodi nents upder Conpositions 1.0, 1.1, or 1.2.
to the f‘iﬂ’f’bﬁalﬁ%ﬁl}‘w diphe q§ﬂlﬁ?2%$" }"WT‘??Q‘Qdﬂ?rﬁ%lreéHP?‘S andyesseriahathGeg-t o i . reduce
or i nhirdemafbéxadl te@exRhctdBREMiaCRIA&Shymol, menffofl $aeal t@f,’%brram%f, | nhi bi t
early enanel” lesions, e.g., as detected by quantitative lI'i'ght-induced

f | uor eseeael. cQakhingkitel. eateeliod.ahetbylrsakeylate sapigadineatechf E@Vate. r educe or

inhibit demneralization,and pronmote remneralizatiop. of the teeth WO
20007 05BAaTmAR Bty SaaT05aE SRE st BT sk R PRty et et n v,
reduce (@g.. tibihkkiding] A1Gtidinkios oci¢hidiney. QiBkmabeahindgiuaf ceRsRBdOfe.£Uts in the

nmouth, vii. reduce |evels of acid producing bacteria, viii. to increase
rel at i getylnsvidinsurpehlgride oGk benzatkeniwi ¢hlonide, tetrafedyinyridinivshigridpi of i | m

| ovars (OpChi FRERIBL iR piufch | PBEPCH pibfoll AR CL o

pl aque oaraidingl sinpoinarinexpovidbiesiatiiner ddlinepiaolosalifridtieectalrigng@igt. inc sxitd,i .
enhance; sby'st e[’n' c. health, including cardi ovascul ar health. e.g., by reducing
pot ent 'Y XEEPICs GaF BHALE. PARRAUSISHIS- GORPCE HSOFQl) SH1P)s SUAINANRE PrORS £ t eet h,
XV. too&%lsr\%%ezgeﬁﬂswgg%@tageﬁgéshda bbYieredisBIMB Ffodyberk &6t h agai nst

cariogenic bacteria and/or “xvii. clean the teeth and oral cavity.

100201 Phexyewlamaicrphthatic heid apd g silse onberiigbe afid angjitnsale and estérs.
manuf act ure of a Conpasition of the lnvention .e.qg., for. use.i.n any of the
| ndi caf TRy SrrateopERY HIoRB R B AT RSREH 6 S G BRUASpr ovi des an
oral cabifRIBRMite ARIBEITRGI StAUnA Mastifer pipeA@nddetvativies.fi@e or salt form
and an antibacterial agent for use in the antibacterial treatnment of an

oral cavdpesations. ghleutsjselis, and po2RIcHod apynokihe ifYBSdingt her provi des an oral care
conposi tion conprising an antibacterial agent and a basic am no acid, in
free orl.GH.t fannel thepreeedhag compositiims detliev eoyppusing he astnirifoawnaeriyal agent to
oral S‘é%;‘s‘&‘?n%. Ie% in rilg{or%?\e{li IE’:XSI 8I1e 53 hSoLSIP E)r%g%ﬂammatory factors selected from

matrix metalloproteinases (MMP's), cyclooxygenases (COX), PGE,, interleukin 1 (IL-1), IL-

18 converting enzyme (ICE), transforming growth factor 81 (TGF-£1), inducible nitric oxide

synthase (iNOS), hyaluronidase. cathepsins, nuclear factor kappa B (NF-«B), and IL-1

Receptor Associated Kinase (IRAK). e.g., selected from aspirin, ketorolac, flurbiprofen,

ibuprofen, naproxen, indomethacin. aspirin. ketoprofen, piroxicam. meclofenamic acid.

nordihydoguaiaretic acid, and mixtures thereof.

1.0.56.  Any of the preceding compositions further comprising an antioxidant. e.g..
selected from the group consisting of Co-enzyme Q10. PQQ. Vitamin C, Vitamin E, Vitamin

A, anethole-dithiothione. and mixtures thereof.

1.0.57.  Any of the preceding compositions comprising an antibacterial agent which is

poorly soluble, e.g.. not more soluble than triclosan.

1.0.58. Any of the preceding compositions wherein the antibacterial agent compriscs
triclosan.
1.0.59. Any of the preceding compositions comprising triclosan and xylitol.



100231The invention further provides the use of a basic amno acid, in free
or salt form in an oral care conposition conprising an antibacterial agent
for enharwOngoYaegdsdel i very of the antibacterial agent t®COURROSHSE/AEES i N
an oral cavity of a subject, and the use of a basic amno acid, in free or
sal t for®p0f or Anfiefl therpuécadingreempbsidomsdingaisigtirivlosanh x ylitol. aalegreaipitated

ant i baccta critiuﬁil a@gent, for use in enhancing the delivery of the antibacteri al
agent to Orara 4 %ces in an oral cavity of a subject. WO

2009/ 0994?4PCT/ us2 (f8/ 058704 [00241The invention further provides a nmethod
of enhan®Phg t ABY QEINC\PEGCyIigR CAmPaRtiPISfUF RS camPAg@HLiricIRsang N cighe
conposihLre. &8, Ah&tingtr faces in an oral cavity of a subject. the nethod
conprising treating the oral cavity with an oral care conposition

conpri sj fgy an i i.ad : i M NQ d . in free or salt
e A L 3 e T G e TR A e
oral cameuat of dboat0.@l suaboni Snée bEbbmtdabngbiiech waight.advant age of enhanced
delivery o f the antibacterial agent to the teeth can result fromthe
fornul atd.oh, andyuSeic padceding@bmposias s MARAQSiprioMg fi€bs@XAFRh@odnt of
dentifrice, in accordance wth one or nore_ aspects of the invention, which
are di riet 06 Baw hwbpeeeiPidhe CisPmRes trisveighact i ve conponents or
ingredi ents, and preferably their respective anmounts, within the
conposiltf.-&h. 1002efithheresadingsenppsinpnsdyshr coapripiagdetlesinad af ppoaviltaifogenat ed
clipliegpyl, (%%%rm{eqmgl %or%;%gsﬁto%s\ga It herbal extracts and essential oils
(e.g.. roserary extract. tea extract. magnolia extract, thyne]. nenthol.
eucal yplt gerani ql ~carvacrol ., citral, hinokitol, catechol, mnethyl

sal i cyl a‘?'é-’," epi‘ Y19 SRTESHH PAROHigns tfb‘ihﬁ%{f‘%“i'}%:’asﬂ'&%}" YR pSeBl- aci d, i swak
extract, a- byckt horn extract), hi.sguanjde antiseptics (e.qg.,

chl or héx§-8%-ne. xa)/ akj 1aiprﬁ$e@'f1g<se ASIEPIR F“I‘ﬁﬁa’énéf’ﬁ'&w WhieB S REFE SRISEGRds
(e.9., frsh ¥ hmkhidl BEAD L lRL QRIS (h@gcaup RGN KPR ER QtabEhlorites,
tetradecyl pyridinfurn chloride (TPC). N-tetradecyl-4-ethyl pyridinium

chl or i ger{oTDERPE}Earbphatero beiox pavidss bytdctloritdsexnet dodibmeatioos therdodi ne,

sangui nari nc, povidonc iodine. delnopinol, salifluor, netal ions (e.g.,

zi nc sadl.0.67. f oAngxAtiplpeccedingcomipbsiades. fusharnoipsising lhydrogewpgeridsat & s, iron
salts), sanguinarjne, propolis and goxygenati ents (e.qg., hydrogen

per oxi d&IrasGR PEFPEEC SOUF et et BXPHBYF 4F & %Peraé@g@gaw&ﬁa% CL-pMFR #ali ¢ aci d
and 1t $,e5RlhRospTREPRESE PR L@ Tefbo?AlE defckySiBkbae. AraffnaleSali&3&0" by!
stearate. ol eoyl sarcosine, alkyl sulfate. dioctyl sulfosuccinate,

sal i cylexampledalciwho penokgrholspload. dediunigiermpitagiodivpt caaponatt paorddotshdpm

pi peridino derivatives, ni.cin pr 08 ations. chlorite Fal ts a]ndr m xt ures of
By of RS PEFBEDF I Pobes Prnse B MY SRR HF PRRICEL SHpRFSsermchn

anti - i nfsIhgammtiepito£iaEPeNRthyl Bydelidodd pbytticbtéapiceds. at | east one of host
pro-inflammtory factors selected frommatrix mnetall oprotei nases (MW s).
cycl ooxy@ggasean| Sk prédelide cofpsEiliststunndr ohipridhng ahlabnGRAVRELEBY enzyne
(ICE). transfornm ng growh %actor 01 (TGF-01). i néum le nitric oxide

synt haseiti{ pN@SYentshpaletirbatiadiment . cat Isefpsélros chiesehear factor kappa B (NF- KB),
and IL-1 Receptor Associated Kinase (I RAK). e.g., selected fromaspirin,
ket or ol a@.69f | uAby pf dfegneccilinggooipesitiomafortbareomprinohgmesohae iofi calaispi aidn.
ket opr of en, piroxicarn, .. | .of enam ¢ aci d, nordjhydoguai areti.c acid, and

i xt ur eopiastected fion GRERSTI SRS oy Gk GRS 1Y) Sevm gPRIR S aFs

furt her,n@QPEAE EmaRoRM dotiyli hR81o. ..eedﬂeingﬁ&l»pﬁ@f)ﬁﬁidﬁf s @Al consi sting
of Co- 2009/ 099454PCT/ US20087 058704 enzynme QLO, PQQ Vitamin C. Vitamn
E. Vit aphiosphate. anet hol e- di t hi ot hi one. and mi xtures thereof. 100281Level s of
active ingredients will vary based on the nature of the delivery system and
t he part.0.30l ar Aagbf the.préesdingxampbsjiothiertbasiompasinga sabible ergiubesalpresent at
el s e BufeagBotliy dCaghos R p b s SUBER SR MRl O
about LQctufe. Hedf @mbiationSUERG .t 0ot hpaste or about 7 to about 20 wt % for a
prof essional or prescription treatnent product. Fluoride nmay be present at
level s 0b.71€. 9. AnydQd prR8edify SdRpsitdns QlthePBothplifhg E¥RyIdIEgiadIBUt 25 to
about 250 ppm for)a(gqrmﬂt hri nse, about 750 to a%outg 2,?50%_@18(L pgpm Por a consumner
t oot hpaaseeptatoe pelbssiim salpE@. tPotaspvu g QDPolpsHm shloBdpribfegdickMal or
prescription treatnent product. Levels of antibacterial will vary
simlarly, with levels used in toothpaste being e.g., about 5 to about 15
tinmes greater than used in nouthrinse. For exanple, a triclosan noutbrinse
may contain, e.g., about 0.03 W %¢triclosan while a triclosan toothpaste
may contain about 0.3 wt ')/0 triclosan. Basic Amno Acids 100291The basic
am no aci ds which can be used in the conpositions and net hods of the



[ 0034111t has been found that, in some enbodi ments. the ammonia may help in
neutralizing oral plaque pH to control and/or prevent dental caries.

[ 00351 Thewonaty/vedseé comnposi ti on of sone enbodi ments of PAE/USL@SOFR704
invention may include internediates produced in the arginine deimnase
syst emefgitr omeducpdditimabsenagiyityncl ude citrul line. omithine, and carbanyl
phosphate. In sone enbodi nents, the other care conposition includes

ci trul I.;é2. | nAspréthepbaddimgrdsipotitiensdiahercam@risiogposh hthoain 0j1rcioutest

om t hi ze_o/l ? sgrre enbadi nents, the oral care conposition includes carbanyl
phosphdt ¥ °f A PBYFIPSIEHDGRCANARIE POlafRug Salf. cokrROIRSEBLYTaIeM/OR BPlashisam any
conbi nghiReof citrulline, omthine. carbanyl phosphate, and/or other

i nt ernedi ates produced by the arginine dei m nase system 100361The oral
care c iti [ , ri i I S j.n.an

ef f ect iq\r’/ﬂg?Zrmu%{?y H%%r{;e 3 g&%n%&ggtg%%?(r}gﬁ%% lﬁ E%c? rtgﬁﬂggsg‘geg{:n%cl)ﬁ % acg%'ﬂfn%cl udes
about BsahmoglLargmirgbdydtoch®rnodgininetphosphdicatrargihine obkerboambodicivent: an t he

oral care co sition includes about 3 | /L to about 7 mol./L

inter rré’&ioé‘fcesqptgﬁ‘a‘étt frér S 'ng‘%ﬁ?@{}l“eé ﬁ‘é‘lﬁrg?‘é{“tl’.lﬁgr"g"‘g%ﬁ%‘o%@t~iS Uincl udes
about SnédyfRetophodpRhi8ofBsHi@hqluotid®@371The conpositions of the invention are
i ntended for topical use in the nmouth and so salts for use in the present

i nvent i hou ols : coffald: At s ar rations
provi ded S tAG) o SaPrEel g -SHENHnR R oA TP BRI ERRACRY Y2
phar macet Witlabtughiag.ae (i) adluec sainhditdoeng@nefdentyl coies,i(deredded. cepae or

physi ol.agi cal | y acceptabl e .in the anmounts and, concentrations proyvi ded.
Bhyo! ol BgPE A1 SFridis BoeARP S el R dadoienBLLY dBrT st o e hindigsd

2009/ 09A4R4AE&EE USROS DR T4 caliahi@saeht#aECKH aEGaERIdAN & ihmefigani ¢ or

organi c aci ds_or bases, for exanple acid addition salts fornmed by acids

whi ch fdsmmeialpayen vidayprigle raeeegsalslien efthe kecthe (i) redhgaihypericasiil ey @rther omi de
salt, an di ti,on. sal -fon ‘ i A i.0 ically
22t SO SORL S SRR PIDBRRY: PGS DS QM AP o 2

pot assirtcanéeesadiatipesdidi dedai reeia g@iif) indredsa kQatbuedbvaso Cal byt aoadieria,
magnesi um, Physi ol ogi cally acceptable salts may be obtai ned using standard
pr oceddP@é‘“RWi;W*PfPl?ialttH@ﬁ%}P formpgen Wy Bigord capyy. (BIatse Agd/ar eamfae PBAYS y basi c
conpou an | it i diad 14,8 id0gically
accept gﬁT lefaéglelgg.f %'}ng‘g%%n%og@ P@lg%g’tﬁg%‘ﬁm ntg(,l)a1 tcéulggegggﬁ'éalgﬂwntghg&d is

pr esent(xiiyredmceatrpuntithp{xidpdain GicSeont and¥otad cabigukiv2Oedtce vosadn. (e t ot al
conposi ti.on wei h%/, ?b ut 1 wt. %tﬁ about 10 wt.. % of the total

conposi YRR ‘Wélﬁg‘ﬁ or 1) 1BY RPN sty aspIngt GiriogeRic BAYER23. 75 wt. % about 5
wt. % or_about 7.5 wt. %of the total conposition weight. %503 RDA: RDA
i s an abbrevi aficoRPPYHOp abiRBEE OF oRtaiable by capbadRGihe IREFEFYE pyE S e of
abr asi vj i e ed human or cow teeth are irradiated in a
neut rondn&?éagigwn%%ﬁingﬁopﬁé%%l nmet hacryl ate (bone glue), stripped of
enanel ,, Apsert i RLQ I.ng- i-ne, I € Dent al

rosoo d 25" ( aBfly Ll ks iRt BFO B IRG coff b0tk R IRINERE P o0

st r okespotfipste, ootagels obhgidwaiRs trensibrasivg eel. Ttoasseattiaaaaidud $prayflosehge.ri nse
water is then nmeasured and recorded. For experinental control, the test is
r epeat edahipblpt Q?Ftﬂlﬂﬂpl'eé?eé‘ff’é‘ﬂg@e‘t‘iﬁb‘iWﬁg‘éctl'e made of cal ci um pyrophosphate.
with this nmeasurenent given a value of 100 to calibrate the relative scale.
Fl uori de0-76n SHay e6thepnergdmEe COMAPS BISaVhcaFip H QONHIR8ItRAYS ©PAIMPAYS: i ncl ude
one or nore fluoride ion sources. e.g.. soluble fluoride salts. A w de

vari et yl.of8f | udny déthepmecgdimigdiompositiors Wiadrein dbhcdiepasHsingy aePoaiipasiéur ces of

soluble fluaride, in the present co sition | es of i fluoride
i on-yi SIPHCR Tyn@'f‘g?ri Cﬁf?“ﬁ&é lgl%”(ﬁrér:g .%.or%}ﬂ% oﬁg%ggdg%ﬂﬁﬁ%m[%%ﬂlﬁl ner et

al . ; U foamPatageie. vidnB&5 pdismerd. enBaids stumettantsethiédene@htivhiGobRRasigeniNo.
3,678,154, to Wdder et al., incorporated, herein by reference.
[00411REQ?CE%NF%@PW“T@M?‘H‘@Siaﬁgf%%}“?ﬂé@“qnﬁé}?eﬂ%‘, but are not limited to,
stannous fluoride, sodiumfluoride, potassiumfluoride, sodium,

nonof | ubP-dPhos pasé thequered ingfaonpeaisphs bard 0 AnNREISITURE CPUBPYBYIN S@at e. ami ne
fluoride, tﬂg_:gﬁpi um fluoride, and conbinations thereof. In certain

embodi ment's fhe fluoride ion source includes stannous fl uori de, sodium
fluoride, sodi um nonofl uorophosphate as well as m xtures thereof. WD

2009/ 099454PCT/ US2008/ 058704 [0042] I n certain enbodi nents, the oral care
conposition of the invention may al so gontain a source of fluoride ions or
fluorine-providing ingredient in anounts sufficient to supply about 25 ppm
to about 25.000 ppm of fluoride ions, generally at |east about 500 ppm
e.g., about 500 to about 2000 ppm e.g.. about 1000 to about 1600 ppm

e.g., about 1450 ppm The appropriate level of fluoride will depend on the



[ 0046] The silica abrasive polishing materials useful herein, as well as the
ot her abrasives, generally have an average particle size rangi ng between
about 0. IWeandosawesss 30 m crons, about between 5 and aboBCTIUS2098088I. The
silica abrasives can be fromprecipitated silica or silica gels, such as
the sil {-€80xer dge1of thiaryeeddinenconpositions Pather donprdjiG3B8b230. fidkkern@ader et al .
and U. S, Rx ceouﬂawﬁh 62.307, to Digiulio. both incorporated herein by
reference. Particular silica xerogels are marketed under the trade nane

Syl oi di @0?5’ th w lR. Graﬁe & Co., Davison Chem cal Division. The

preci pi LAt 8d sit iehShEPReent The inygaonrgeempasstect Gempgsitioneofihe M Huber

Cor p. um@eiitidnh€ofHadBoMaNEe £2Q ihk td ' , CLL GG _

2009/ 099454PCTr(/ U_S%OOS/ o5g?o§ cgﬁﬂ@r%éd Wgﬂ%«g‘ﬁgﬁgﬁ%ﬁ&?g%&é&#@lfk and 119,
These s}-Pi8€eacoamrigsigves are described in U S. Pat. No. 4,340.583, to \\ason,

i ncorporated herein by reference. [0047]In ccnain enbodi nents, abrasive

mat eri al s usafaffeciiye arheunppbie saltel obastchvenios atidcar e conpositions in
accordance with the invention include silica gels and precipitated

anor phous  si dni effectivevimgnnanl osdlublbIbibd @m; val ue of | ess than about 100

cc/ 100 g silica and in the range of about 45 cc/100 g to about 70 cc/ 100 g
silica.iii0 | mbenddueficial, Ues sadianBastgfisi ng the ASTM Rub- Qut Met hod
D281. In certain enbodinents, the silicas are colloidal particles having an

aver aggvpar t jnChensd _abouyt ' ' .about 5
to about 10 mcr ofldsl.;& 0(%43 Iﬁcgg?l?}ngtggﬁcé%\ggﬁ ;&elh%é?mbﬁﬁe&g%}hggﬁgeé

mat eri aéd"d conprise a large fraction of very small particles. e.g., having a
d50 |l ess than about 5 microns. for exanple, snmall particle silica (SPS)

havi ng \a d5Gnchtibdeoarial 3genq cabowitclodarm crons, for exanpl e Sorbosil AC430
(I'neos). Such snmall particles are particularly useful in fornmulations

t ar get €d08] r etilgioligr BiypediaRAs itid Midntion EReongImsds afRdhpshinGImmonent may be
present in conbination with a second |arger particle abrasive. In certain
embodi BKEYIONf (GONwRsIHAN &.2) Cige aEeNTANIBAR PN [dBerpreceding Seowesitonsol @bout 8%
smal | pl%_g@)_céoﬁ.@ -Ein ., SPS and about 25 to about 45% of a conventi onal

abrasi ve. 1004 ? oW oil absorption silica abrasives particularly useful in
the practice of~the inventjo rket.ed under the trade designation

Syl odeﬁt XY elgff&ﬁg:v‘"’lné%lﬁ]p degnl%légcgﬁl 1\9!3181}1%ona%g, WA Gace & Co., Baltinore,
Ml. 21203. S Iodgnt Bﬁo XV\\P/%%/ a silica hydrogel conposed of particles of
col 1 oi dil sidPUOHITIANEE A el P ClOSHY ent of about 29% by wei ght aver agi ng
about 7.to abo 10 mcrons in diameter, and an oil absorption of |ess than
about 7B- cc/AEHCgEraNQUNt ega F‘gu‘%{ﬁ%é?‘éi‘f;‘pﬁagi #d a | ow oi| absorption silica
abrasive useful in the practice of the present invention. The abrasive is
presentiVi n tsHellgagicleahresivo spdisthat thacappasiondias ge RDA Al lsps thamabgaut 400,

concent s at | ( +0_t.0 . e Lght,.In I [ t about
20 to a%%u%b%ﬂkéﬁ %’35%% lg#f ?'%éﬁg’%‘ﬁg‘ggg‘t%%?/a%%%%i it atgg%ﬁfb‘%g?@g’ %2B0ut 50%
by wei gibkasivEHIASR [ani 58 0ekis ehaarddodi STBNE D nidierspagi. siliaamhnang@e dslo bfaboncdrgpor at ed
into a dentifrice conposition having a base formnul ati on conprising cal cium
car bonatbeut bmecremetgir t i cul ar preci pi tated cal ci um carbonate, as an

abrasive. L-arginine and arginine salts such as arginine bicarbonate are
t hensel [08B]di stri anotliey elbodiarent, the iagergion gnebmprsseguranetiod o(Metheh2t &m al so

inmpart .a fish ast.e. Consequent.| i s _expected that when. L-argi ni ne or
ar g1 ni e ERL s s davlend e oS A BRPE G crdflontilion e ahe fri ce
for mul ajfivenemeddiatiie Ghdey Congposiiohs a0 DNSor VD12 YN B flbFe008/ 058704
to inmpart anticavity efficacy and sensitivity relief, typically in an
anmount nskd fthgaelego an@ithodshased on the total weight of the dentifrice
fornmul ation, the taste and nouthfeel of the dentifrice formulations would
be degriaded raduce onpaiitedforoatidreo sl forasul ati on wi t hout t he addition of
L-argininc or arginine salts. 100511However, it has surprisingly been found
i n accai.danaedwict lepdihbsinaibpleatly ehaihéldegissept, as datentd onqdnatativeégladdi t i on

of L-argini or argi salts.to a base dentifrfi formul ati on conpri sing
calciuﬂﬁ@§WEEW8F§xE N r °5“§F§HF§FF&ﬂFmBﬁHéhtgﬁent of taste and

nmout hfeel attributes to the dentjfrice fornulation and to an jncrease in
the oveéPal | TSE¥8SF Akt dgmipgialiggtion sug pf%n%{e&%wga'ﬁﬂ’f%lw}:@ém%le?th I ncrease the
Anmount of Foam ng [00521The oral care conpositions of the invention al so
may include an agent to increase the amount of foamthat is produced when
the oral cavity is brushed. 10053111l ugtrative exanpl es of agents that

i ncrease the anmount of foaminclude, but are not limted to pol yoxyethyl ene
and certain polyners including, but not limted to, alginate polyners.
100541The pol yoxyet hyl enc may increase the anount of foam and the thickness
of the foam generated by the oral care carrier conponent of the present



zwitterionic surfactants. [0057] Suitable surfactants are described nore
fully, for exanple. in U S Pat. No. 3,959,458, to Agricola et al.; US.
Pat. No. BP28M/BMHF4 to Haefele; and U.S. Pat. No. 4.051peBais2q08/0887eske et
al., whjch are incorporated herein by reference. [0058]In certain
enbodln%nts refys lyppisensetiveiyrdfales taeihs” usef ul herein incl ude the water-

sol ubl e saIts of alkyl sulfates having about 10 to about 18 carbon atons in
the al Kyl ra@tlecglor amubit pi@givatiser - sol ubl e salts of sul fonated nonogl yceri des
of fatty acids having about 10 to about 18 carbon atons. Sodium | auryl

sul f at evi. sodiramoicawnioyg ofsarsaesicnatetiembsindi um coconut nmonogl yceri de

sul fonates are exanples of anionic surfactants of this type. M xtures of

ani oni cvisur fradicen¢wwlsnafachl godgngibictdriaed. [ 0059] I n anot her embodi nent .
cationic surfactants useful in the present invention can be broadly defined

as deriwi#f i esncéase@ldlARRLIEIPBRAGHIAY JITERHM UM conpounds having one | ong
al kyl chain containing about 8 t6 about 18 carbon atoms such as | auryl

trinet hyl a”ﬁﬁﬁtbtﬂ%%bm bQ%113Q@51YaIIIOHYIF Il Bh‘r‘%ﬁ@hor | de, cetyl

tri met hyl anmoni um brom de i -1 sobutyl p enoxye yIdlnethbeenzyIannonium

iuori dg, and iy SnbiL IR ECRINES del et Foa Gl b oo SubeiBirant s are

t he quatheHergey anmmoni um fl uorides described in U S. Pat. No. 3,535,421, to
Briner et al., herein incorporated by reference. Certain cationic

sur f actdnt s re@ike dlage acdunAgat@@r m ci des in the conpositions.
100611l 1 lustrative nonionic surfactants that can be used in the

conposn&;onsﬁgfraﬁeebnMﬁn&g&nrﬁﬁnhbe broadly defined as conpounds produced
by the condensati on of al kyl éne oxi de gaups (hydrophlllc in nature) with an

or gani Aydr Ig I c | ar c in
et ur e Beargag o RN e BRoRReBll ROMY £.2by Rl ToB AL o
| i m t edot systenheirBatiooriacthe opdkiyetchyl ene OXIde condensates of al kyl phenols.
products derived fromthe condensation of ethylene oxide with the reaction
productxief pridpylerste oxi de and et hyl ene di am ne, ethyl ene oxi de condensates
of aliphatic alcohols, long chain tertiary am ne oxides, |ong chain

terti ary. phasphiubeereXibAlesihelt@dig chai n di al kyl sul foxi des and m xtures of
such materials. [0062] hi certain enbodinments. zwitterionic synthetic

surfact@nt s igsghtle thdickieeRhSS@RbudtBRtd-ANNGAR be broadly described as
derivatives of aliphatic quaternary ammoni um phosphom um and sul f oni um

compou s %}ﬂMﬂ&@aﬁQﬁd@kﬂ?Qﬁhlc radi cal s can be straight chain or
an e

branche wherern one o al i phatic substituents contains about 8 to

bout 2009/ 099 [ US2008/ 058704 car.h t
o g 2R R s R SR B R o e =

phOSphiilcﬁlllﬁf51ttb|1(b$lﬂmn6é1ﬁ10n| ¢.bVsdrnigé ln\/aﬁlyQX@mh@l%alenstsBﬂ‘o&Hrnf BRiRAts suited
for inclusion into the conposition include, but are not |limted to. sodium
al kyl d0934dt e, T%@W@tmqnafun&npr@\aﬂeom QHHCETE OFSEHIoN SPMPPSINE BAE%E ABINENd

pol ysorpf &, £0- or%?ﬂ' fﬁﬂﬂ?h&‘gﬁ L cle P& 60k fol QR8R kil ﬁ]bB&&H%ﬁ}é tfﬁ'{en?HPéhd' ment,
the Conpos$ition of the I'nvention conprises an anionic sur fan :
sodlunuhaumyMysﬁdﬁmmft 1 0064] The surfactant or m xtures of conpatlble

surfactgqﬁs g pr.es inth qg sitions of the present invention in
about 084l o bt m@of? IrhoT PARHFREAT BPGAER SPBMOSWIBGOTBTISOEEB about 3. 0%
and in a%ﬂ%é"&fal SO MR Disi@RRHb a@:d5%)ffré2: R Yordr, M&Mm‘(&\%ﬂﬂ& dekvener tot al
conposi tion. Flavoring Auents (0065)The oral care conpositions of’ the

i nvent itbmanibyctatidlagemdd ade serffdeaiom otgl cigentla Fitascdri ng agents which are
1se ol P RLIGE Bl ABe RSPRO b S0 AFhETnab st By 0hl Lo
and si rfthlaabrareieicb@bssitiGxediprisngddn dti@a&se Agéralfoddnhandinelhddeliairl sf of
spearmnt, pepperm nt, wntergreen, sassafras, clove, sage, eucal yptus,

mar j or AT AR[RESHYRSCMAerBR SHrfaRss ggiakGayity of apubientagdnc Wead ubadif ul are
such chenhealis .ﬁsreg%pt;hptomcatmgﬁam@mr@%?t tt%?camgﬁtwcn iRiRedLents
enpl oy the oi ['s of pepperm nt and spearm nt he flavoring agent is
i ncor pentbaateriahagdng for use it onposingitiondedivery of olnmambaat:ndrngorﬁt tabudisurfaces t o
about Q%%Q ie‘gp ndb%bout 0.5 to about 1.5% by weight. The dosage of
flavoring ag it A8 Rdi vi dual oral care conposition dosage (i.e.. a
single dose) is about 0.001 to about 0.05% by wei ght and i n anot her

enbodi ment about 0.005 to about 0.015 1% by wei ght. Chel ati ng agents
10067] The oral care conpositions of the invention also may optionally

i ncl ude one or nore chelating agents able to conplex calciumfound in the
cell walls of the bacteria. Binding of this cal ciumweakens the bacterial
cell wall and augnents bacterial |ysis. 10068) Anot her group of agents



WO 2009/ 099454PCT/ US2008/ 058704 pot assium The salts are useful in both
their hydrated and unhydrated forns. An effective anpbunt of pyrophosphate
sal t usefwbD 2009/09084 pr esent conposition is generally enoggh/usaopiossrddde at

| east about 1.0 wt. % pyr oPhosphate ions, about 1.5 wt. %to about 6 wt. %
about d0824lt . The mvemsisutfugheprovidesta weibhd pbﬂﬂmn@ogyﬂmmvd@@ﬁ@ﬁThe oral care
corfp05|a§ﬁ8 "[dhyée'\?m' Dven nt |d(r)enCom O%W%ﬁtl ond{]aﬁ aclgir]ﬁ‘efiljldqe{ﬁf%%ﬁéﬁ@bgﬁ?l ymers,

such as poly ol yners.
pol ysaohd‘lﬁm‘rﬂésorﬁlﬁngng lr@ﬁ[douh@&%l dzﬁ/l’ tyWaith Mesral dadd c@%FIRIR &)ﬁ{pbn@ gt hyl
cel lul ose, or ysacchari de guns. for exanpl e xanthan gum or carrageenan
gun) . Adhpacter P%fr%?lkd basic @R‘&ﬁﬁF'@ PotspREsylt farer-gel s, may be provided in
the forgpsy) t hff'ngatyft{')@ffo?ﬂ)éj&eﬁrb W&k‘l]?édrﬁ{d&ﬁl BHH ¥hcn<?1 a% 5r‘7r ﬁgt yat er

sol uble al Kal i a .. pot sslum a d alts.
100701Barnnsmgl taﬂlh;cam&m aohabanpe of aﬂmmdael@lbbvergbf &geamtlsaomafrlaamgdnbaact erial
agents ? tﬁxsan re included in of the dentjfrice conponents,
t here |tE°%'f @c?abrr(éf‘ 28 Ve HOTURHSY- #hhtrea dﬁtor@ G5 T 8B ’S’W‘Eﬂmlﬁhaagent
whi ch erhaneesnbhb@rdfké WsihondRd niosd 2ptdoBr Ak dJ&ﬁn&gQﬂfﬂ@h 418 dirBEled [Bhent i on
t hereof on oral surfaces. Such agents useful in the present invention are
di scl opsevipian Uf@mmaanonmoéacteyere@pemwtmdn@eci@ms,'scmi prelachbiynbtinde synt heti c

ani oni ¢ rlc tes such as 1:4 to 4:1 copolyners of maleic
anhydrl 8‘;2’%%)% ac oclimps Kt ano? %"r] ps(l)t yrrerl zabl e ethylenically unsaturated

nononer efe met hyl vinyl eth Ie| anh dr,i d ng a nmol ecul ar
wei ght [PR;%{}V {56 %‘Bﬁ‘fle‘ 288 ! ‘B’bﬁiﬁﬁ?teﬁ P?Sé]t‘l’ Ef’g]f P"gl.(ﬁﬁ about

30, 000 tﬁao%@u{ertﬁo&tpa% anmes%ﬁnsm@kyg%%eﬁa@ e’skvl@&tl fileuiQrmsyRNR! e as
Gantrez. e.g., AN 1 gMW 500, 000), "AN 119°(M W 250, 000) and preferably
S- 97 mectra@e@umpbmenmo cacqI xprov, ngIOG)@@I)\ agiphichtethl linélitwin caGPhot e bty ogi es,

| nc. enhanci n e resent are

pr esenc o VSRR LoCiat i AR, o ARG i DS By PRE .

100711 @ubeho@psiradt), bisgRolideBitiscpisl(bide cmbﬂ&eldslw; Bleilitde o&teﬁldmpol ynmers of
mal ei ¢ anhydride wth ethyl acrylate, hydroxyethyl nethacry

N Vi ny IGI2EHAFHRNMgBiNET CQS‘FP%WH%/(%@“X‘W@W“&P’t‘@hl%&er{gpgx)d?cﬂé?é‘f(é‘“f“ér exanpl e

as Mons; QQQQ G opol yners
of acr y?‘%ﬂgg%dv%gvﬁ rre?ﬂ?ll'vhﬁ\én%@ r oxyetﬂ '@%’e% ?lp?édmﬂmcmﬂ&?&or et hyl
acryl at(@’DEiPSl)bphc;dohviamlysiep&o*mbexeudlri&- mtmydmé’,-splygmltIﬂrlrIdO}Drﬁ'ldq@@(Y(BﬂfSu| tabl e
gener al | %/ are p gmerl z d olefinjcally_or et he’/?l eni cal lfy unsat ur at ed
car boxyAeiionipelgali8BaR Fietl iRPsdfSaltic valise [PrEXFBBIS: 8¢ EWnifoatous f4liSc doubl e
bond and,ad, slll%aﬁEn Qem%) %@ﬁ&ﬁ??@f'negﬁ&gﬂ&is @k ybdhatiRda ?éb'lsd(ecgorﬁyaid@blmg an
olefinic doub e readily functions in nmerization because of
its presenacds. bmff¢rh@sqm1m)rer\Mr@@Lqr@emxymboqam)xmg:halmmd and its salts,
2009/ 099454P [ US2 08/ 0587 | pha bet 05|t th respe car boxyl
group dF @qhtc and 'térsﬁllg)%adad ergrgfsnchm §roap n]ewlyl ¥ us't”fg (h‘ tSlS)lchsuch
aci ds ar@ctﬂcswbmema@tdaaeylmhmae d@hhﬁcamurm;deaﬂdmhap@bl @El@ﬁmbyzhidmth@r ot oni c.
bet a- acryl oxy propionic. sorbic, alpha-chlorsorbjc, cinnamc,
bet a- stRPSyidaiea fiVé“‘eﬁu&:‘@m%ePaFQta)@érﬁh@m%ﬁlﬁsa%@rW'c,“urﬁﬁa%%?é‘drﬁf@‘e fgregemgoni c.
aconi tic, alpha-phenylacrylic. 2-benzyl acrylic, 2-cyclohexylacrylic,
angel i d00zbel lrhcqommmnonammmccoamramgmdmanthrlnld@sy canp@indd-gf ait ent
ol efini.c copol rizab loner s i ncl ude
Vi nyl acB’t’ gq%ro Yl %f)ft @ﬁlogpeégro d‘fﬁwn}l‘l{;}y%ﬁq%ggg g%}‘lj’toh] mFP e. Copol yners
cont ai m@um&prsﬂemmesqmm)yby@o@@gén@éqm@xf eszaheﬂeslahut(w il§.¥L-1B00731A
further class of meric agents includes conposi tion containing
hom)polC)Pﬁﬁ‘?félnéff“?symisdﬂf:ht"éﬂs aeEnipe &fﬁ“ﬂh@%ﬁldr %pb‘l‘jyﬂﬁ}eé‘%? %K€at ur at ed
sul f oni r [ re based on
unsat ur ?lg’ﬁgeg@?@ggi@%@. sgggecﬁfe?lc%mddp{]?{g%rafgérigﬁgd doa ylﬁgﬂ?l)e/qﬁ(tjjlﬁf gnl c acids
such asRébepI@r Wi ackel IQmm(ﬂl&AKD(mngl@deffmm aspsmn d\etmvianghabnpmfecul ar

f apout 1.000. to about

No.
PR AR o e e R LS e R L e

Anot herndﬂénﬂf/&ﬂ ugla®is a6ill. PR MRS (REDNL Thd mﬁp&asmpa{dyalam@naw @s,

particul arl'y those containing proportions of anionic surface- actlve am no
aci ds stiematizelydyaier cempgsenn pligkidante c-geFecashirpmdipBvyacrrEsingo o5 cl osed
in US. Pat. No. 4,866,161 Sikes et al., incorporated herein by reference.
100741l n preparing oral care conpositions, it is sonetines necessary to add
sone thickening material to provide a desirable consistency or to stabilize
or enhance the performance of the fornmulation. In certain enbodinents. the
t hi ckeni ng agents are carboxyvinyl polyners, carrageenan, hydroxyet hyl
cellul ose and water soluble salts of cellul ose ethers such as sodi um

car boxymet hyl cellul ose and sodi um car boxymet hyl hydroxyet hyl cell ul ose.



i ncorporate a hunectant to prevent the conposition from hardening upon
exposure to air. Certain hunmectants can al so i npart desirabl e sweetness or
flavor tovoemym94see conpositions. The hunectant, on a POTASRWABsL7eNt
basis, generally includes about 15%to about 70%in one enbodi nent or about
30% t o BB BOFQR. MitemieC. ¥itbrooh Frévitanbiy Avaighélcalithidigioaenhd firikiGes
corrposid,l'ér%gf 100781Sui t abl e hunmectants i ncl ude edi bl e pol yhythi c al cohol s
such as gl'ycerine. sorbitol. xylitol. propylene glycol as well as other

pol yol s0a28] m Kewdlest ffivé h@sﬁimm"w§aseMoﬁtt1w@ﬁurefof%yoccﬂ%rg% a4
sorbitol may be used in certain enbodinents as the hunectant o?:rponent of
the t o AMHPRGRELQBHIEEY S | Inisxpaplsi the bagoz@jnormcitininy bo present ahievelb froen.

descri hegd ) I t, £ .this invention, ca ontain,a

vari ety bt oor o iy 1R O RABLEN R Rl O Bt PP oS A P B e

bel ow. Ak fonamouthginedulboil $ tb a6dUId6,wtfe forexdamplger tbéthp@i€om®bul 7 @i ted to,
adhesi ves, 7suds(j gg agents. flavoring. agents, sweeteni ng agents. additional
anti pl a?%ﬂé‘ Fh¥hodOr aBoLessiendl or RHECHRIBrirsagn e erdyct. THeeridcana br resenbpt i onal
conpon cRIGE 4, 24Igs: § | " "
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i ncor poy.ated herein. reference.. Met hods of nuf act ure. [.0080] The
corrposio'{bi%éﬁsppf}’f {Of H«B“’B%/Sé?é'ﬁ °'i%@féHP"‘Bhtriaé'ﬁe‘b‘é’r%?Hé E%‘ieﬁrjﬁg‘?fr?@[‘h?‘}&%‘a}]/\h’i"&h are
CONMDN viafy §iMlafY. abitlPIlePElY Giedah @dbthRR&E Nk, ©Nboll § USiyoat | ¥ BneibRdicrent . the
oral care conposition is nmade by neutralizing or partially nettralizing

ar gi ni ribar wped iy@puthHasre Tor eharapleacinglosen gouthphesiphy eo1aiace.g, atoptlPO3hl ori ¢

aci d or,,carbgni i d.. .an 1 Xj.n farm Prem .. b0082] Actives such as,
for exa“rrlp%laeg%?aegla a\t‘?}ﬁqfﬁs? ,m%lggfnn{]f)f)%lggsll%gl,ayg%lgpélgid\%gléﬁb'}éh éﬁvﬂgﬁer desired
active ingredients.,are added to Prem x 1 and mxed to form Prem x 2.

[ 0083] ¥l product is a toothpaste, a toothpaste base, for

exanpl e, dical ¢cj um phosphate or.silica, is added to, Prem x 2 and m xed. The
final dPUHy i_ill“?‘&ﬂsﬁﬁeﬁ&“f‘ﬂf‘ﬁ‘déwh wangapgdw nPoSifpaand mehodse 190841 The
presentyy yisRidcRidenBt bit1s n%?ﬁﬁc@%ﬁgtbaéiaﬁﬂh%%i(ﬁPQJc}ﬂ!a@grutir‘ﬂné. hfsn%r ghg cavity

a safe and effective anbunt o he conpositions descri becf herein. [0085] The
conposihistoine:, hutchlsvenldds c anoor atidsghay mgtahvartiony bgroilp andaicasefabuptio tize et hod

to protect the teeth by facilitating.repair and rem neraljzatjon. in

par {1 odvareld e veterishibls s ies FEfse Srani e i £l STredi 2o

i nhi bi tgrglgep neral i zation and pronmote remnineralization of the teeth, reduce
hypersensitivity of the teeth, and reduce, repair or inhibit early enanel

| esi ongoof))9" AscHEhES! BiLYnHYARIL iRlldéColiaghialindraad. dbupkessaace (Q-F)
or electronic carites nnonitor (ECM . [0086] Quantitative Light-induced

Fl uor esutewieae i gnithing, sidatiee, |higyidinef Higonmboancis acidatiaganmordeprexic asat. Isgltd esi ons

and | ongi t udi nal Toni t or e progression.or ression. Normal teeth

1 or oaferedlprPublielBR ot o8 A @R ShiSo Blerh THEFRE Ao 8098 ont y 1o a

| esser @R@@Eroml ANt ainRileste@hdemahingat i on can be quantified and its
progress noni tored. Bl ue | aser light is used to nmake the teeth auto

fl uor eq@g31)Ar SRt enIENERS hdDRRT MhinbaNE id 9*%@%6‘. k&%_@@g%ﬂg%gnﬂeappear
darker in conparison to a sound tooth surface. Software is used to quantify
the fl uoresstdreeeffrom a white spot or the areal/volune associated with the

| esion. Generally, subjects with existing white spot |esions are recanted
as pandbd32]s. Thenvsashodamens thednsc parifoacnedomprises wolewdt bhe meaimedieet h. The

| esi on areal/yolune is ngasured at th$hbe innin% of the .V&Z, i

2009/ 099 Y OSBUEPDEFPYNE FYHFRal ¢ IR ERURE T AICET MpPOYERRT ) in

| esi on REBRLHYOIRR hey PRl eM aRbral BRec efdp&itidh @b H8e plagiy Raiuakizdsisg. The
data is often reported as a percent inprovenent versus baseline.

100871 Hbeeitrics eantratand/espmepeiiioar iAfgining ina nalgrm batieamgwhcidthpgaavbelogider al
cont ent. th. ha i,¢al . .r.esi . e duct ance
reasr i a8 ArRE, B o B by SRRSO} GG oLl e AR el
dem nersaaimgatdhons SanaigarsoSi gordaltii Shparenamels, 8onductS. elléet S aigirosuAS. a t oot h

| oses mneral, it beconmes less resistjye to.electrical current due.to

| ot adktr dorbaresn i e Rl . CHBb RS el JF VR bt R St et b

t her ef of@ MBI icBRE BALIRIrAEHNINE! 8LéIZ& RS @@g@éﬁéﬂ M-anSt il @idh@cRansuct ed
of root surfaces with an existing | esion. The neasurenents are perforned in
vivo with real teeth. Changes in electy cal resistance before and after 6
nonth treatnents are nade. In addition, a classical caries score for root
surfaces is nade 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 are reported as electrical resistance (higher nunber



100891The Conpositions of the invention are additionally useful in nethods
to reduce harnful bacteria in the oral cavity, for exanple nethods to
reduce orwOnrhidm994sgi ngi vitis, reduce |l evels of acid pro@#atiusgooBasi’e+i a, to
increase relative levels of arginolytic bacteria, inhibit mcrobial

bi of i | rmay br prasanbat arenstchuse 6o Hie toetl strface mdieseacadugbnic amd iacitiariaicgplogenie pH at

| evel s of . at | east about 5.5 fol | om sugar chal |l enge. reduce plaque
accunul Sgrtafng naYanar uograrsclloé)éﬁﬂ’tcﬁg rgtaé]gﬁ‘f'(gnn gﬂﬂ?’ éligesﬁ AEgiytiq gﬁ’@ﬁ] BONFIY, by

i ncr easdowg drbiginghb hmnidag tﬁfﬂd&hd@ﬂdalmi?‘ﬂ@'dﬁx@gicrlﬁdpﬁtahggi%ﬂj SufReflelidie the
Conpositions of the Invention are useful to pronote healing of sores or
cuts i eneaksgdiotile sonn I fidhaeproealic B al so provi des benefits in
system c health, as the oral tissues can be gateways for systenic

i nfectil883] Goberhmragholytaorganismsassyowiabpbek anginmclysareini aondh ealluldr, enzyrat udi ng

cardi ovascul ar heal th, . The conpositions and, net hods of the inyention

pr ovi deoa%lg\r ?S JFrgrcaﬂ%%@Fi f’rsg'rﬂggégﬂ@é”aﬁ%@f%“ rﬁ‘nﬁ%ﬁ%’rﬂ ',“eé'é‘ffé(':‘? 'i‘falp@hé{"rdéi ni ne.
are sour€@fmell. M thisGaeiwayicligialhRRhdy NOrskdMddRs 6 [Pk Ind@sinidatsyyenhance
mcrocirculation in the oral tissues. Providing a | ess acidic oral

envi r orfi@AtNCidsingNass. thetigRlline niyrthentiq ket by emihenesgangariayless isshan
envi r ongz ] ; . el J I, awhi J seGLat e i,.th gastric
ul cer s.] %r h?“n‘?ﬁ@"'%%ﬁggﬁ‘ﬁpgﬁ gor ﬁfdsrh‘?g%%@e" 1l¥¥gﬂrﬁ Epgﬁ)l@%p%g@n&ﬂe %}11552 pecific

i mmune mo®yt then beelptiors carbamy! pNOsZRDOIABEY 2AdRMA hI32008 b DhB8i0diaexdopben T- cel |

receptoy.s..,so that arginine can ance an effective |mune response. The
corrposi‘{‘?’t'jﬂ"s aa@al ‘5?5? 8% abto ‘PRus gﬂ\Eé "G é”Ph‘RF@X%éPEEP ﬂ’%f@ﬁh‘é?ﬂ:'éy

syst emige R@Aloiyic Habielid 9 e Pl RYRSEHERWINEAEddRdin 3QORALTBSLANRESI ti ons
and net hods according to the i'nvention can be incorporated into oral

conposiargioms deimrinasesygenenaf yielddwomalérubasdf tmstdniassuch as t oot hpast es.
transparent pastes, gels, nouth rinses, sprays and chewi ng gum 100931As
used t HPoIhoutt has beegdsural thatu gedbnaserstodirhéran dhd anmdemanaybiahginegoiralaaiag every
value that is vvi}t hin the hﬁn%e. An VH?I ue Wi thin the range can be sel ected
as the TERRNGLHIP copEel2nfQs Provantlsaid f818S- al | references cited herein are
hereby incorporated by reference in their entireties. In_the event of a
confli dPO3H a d&bs ol ¢drorompesitipn ¢fsedssmbariganissafithe BISSCE HRENHAN B t ed
refere aised i r: : en

For mut ot e AR E bl o e Tt Dl | LR

i ngr ediiedtids ciaslling. aroithine and carthemat phosplatian hisstaredibodindnad, thehlge care

i ngredi ents ma .rf@gt W t.h one anothgr in thF actual fornulation.as it is
made, <SPPEFUGRHCIEEyCiHes bt FOTRT BT RCHFeNF AT AYE GOPBOBEOEBIUIEY by t he
formul 3&rhﬁmﬁe.dﬁ%%]'el%%od{n@@%éﬁmﬁalf&H QNpgagitRx anIh &S chwhiyephadmsas.i e and

denonstrate illustrative enbodi ments within the scope of the present

i nvent i wher elivedimxeatyp theorarcargiompoesigioh alojudes pny Icoupbinadipn ohciiiingr e not to be
construed. as limtati,ons of this jnvention as npan rjations ar.e. sible
¢ houtorau i crRy P RRRERE. abef ol F S s plR BT LA LR B RRES | one
of the dym¢mntion in addition to those shown and described herein should be
apparent to those skilled in the art and are intended to fall within the
appendg@dogdjai Mhe ESAMRL E&E&@{m Bay imclvo¥aid MRt UestriBadinkehlediatcy iPdn

Anti bacterial in Arginine Formulations {0095] Formul ati ons are prepared

usi ng cdfesBycamdunt.oby depzestnebasionpits.dhaeral ¢argcomposgspnpyciidesgivpulol mpalditesan,
0.243% { ght  of. sodi fluorid i /Y : copol yrer
of ot FOP LR o i LR bRl ey efionf R0 0ET
1% 3%aband3 bitadlAAababsiktrremmpdi aslehnedigle [(npdthet. éd)bodié&Q6hd srabsapor at i on of
L-arginine in the commercial formnulation enhances the anmount of sol uble
tricl oseomPesion gilues byt SHamp Bk MIFAGIBEE fr om about 70% (0% ar gi nine) to
about 80%§ 1% argi nine), 85% (3% argi nine), and 95% $5%_ar gi ni ne) .
10097171883 lor mihaeerapesiteane of dwtiayentian gietinsnded R topical piccindic mewhRnfselel

desi gi g [0S . i at t achnent
ot oot e B B R AR S B & 2R 24, “her o0,
gener al dopcasradesscproided. byuiGhid saits indludetsaled knoAmenitloaart hoaerphaimafeuBaly/ s vy,

vol. 3. Septenber 1990, wth the ification that t sal | va- coat ed

hydr oxyaa'fﬁ%\‘giﬂﬁ‘éSzﬁﬁsélkesge‘éﬂ%mtyrc(gﬁ?gﬂe@ﬁ[ Rhyato &hﬁ'?’ flf%e(}?h@ﬂ%'Prtb“ BRPGPLT Y posur e
t o bact@nkeéntratibnd SroslaennpiRadlodifglyl Re&pta¢ adis dit1@fe thadedichiveerbmt o t he
comercial fornulation enhances delivery of the triclosan to the disks by
about 50% w th uptake at 30 m nutes ipcreasing from approxi mately 40

m crograns triclosan per disk for the control to about 60 m crograns
triclosan for the 5% arginine forrmulation. After 24 hours. the control

di sks have retained about 10 m crograns per disk. conpared to about 20

m crograns for the 5% arginine fornulation, a siglificant enhancenent.



Prepare another prem x solution (premx I1) by first dispersing L-arginine
in a portion of fornula water. PVYM MA (Gantrez) is then added to the

L- ar gi ni n€odnespee4ston and m xed until honbgeneous. The pEraR2aRessyed phase
can then be ad{,usted to neutral pH by addi ng an appropriate anount of

i nor ganPragsey el ingeeptabbe iersanicioriosganivearidsciatddsds ofor hearpimecti additipe! yner

| il g t L .ph , Th | ph is.t f d
To an. o oreapd s Sk O APnyBRBRRa serepad Ao Toke ERERENSHE < he gl

phase andmidosall, andcbase adiitisalin forinet OF BRI folnngIHy¥ioldgidAl 0san. flavor,
and surfact abr]t are &dded to mixture, and mxed under vacudm unti l
honogerfSGERIA0IEEF M} LOT EXRPRIS itRqse derived; frarp akali Bratals puchragipaiassum\ami 2009/ 099454
PCT/ US2QQ8/19 584R4: Yo W, i tal-Nan-Browni on- Crystillizi lig
20.85 99. 0% ?ﬁ??‘%‘%%@%é@g? ggitlses{@q';%vé@%%@ iSO ORI N B b Gbis'
Dent al SRyp@agbt pblaind osiepstahdrd rgied GeekmiwiginShé e 2ol Ox dogné. aly rdacpiag i | i ca
(Zeodentl 1;L15 Al\)br.asi ve 8.(% L- argi nine 5.0 DenEaI Type Silica-Zeodent

| 65- Sy nth A BARIG GeMBRYTIASUCh a5 Thar ngyy ih s uitableyieidaifrding aphiydeleg iy . 5
Sodi um ddyelitabié Gigo®0% Sol uti on (Reagent Grade) 1.7 Sodium CMC-12 Type USP
1.1 Flavor 1.0 Hydrochloric Acid

[0038] 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. %, about 3.75 wt. %. about 5 wt. %.

or about 7.5 wt. % of the total composition weight.

[0039] 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 Ion Source

[0040] The oral care compositions may further include one or more fluoride ion sources.
e.g.. soluble fluoride salts. A wide variety of {luoride ion-yielding materials can be employed
as sources of soluble fluoride in the present compositions. Examples of suitable fluoride 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 Widder ct al., incorporated

herein by reference.

[0041] Representative fluoride ion sources include, but are not limited to, stannous
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.
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0.9 Titanium Di oxi de-USP 0.75 Propylene Gycol-USP 0.5 lIota Carraeeenan (LB
9505) 0.40 Triclosan-USP 0,3 Sodi um Saccharin USP 0.3 Sodi um Fl uori de USP
0. 243 Denwaep@iooesd VWater Qs 1001001Additi onal fornul aPCoAS2@805830£par ed
as follows: Ingredient Formula | W% Fornula Il W% Formula 111 W % Fornul a
1V W %I|B842hul ameempins angrogiiments/ithegbsaFocanpasitidnlo M &mvention 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,
c.g., about 500 to about 2000 ppm. e.g.. about 1000 to about 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 about 100 to about 250 ppm fluoride. A toothpaste for
general consumer use would typically have about 1000 to about 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.

[0043] 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 1on will obviously vary based on the weight of the counter ion in the salt.
Abrasives

{0044] The Compositions of the Invention may comprise a calcium phosphate abrasive,
e.g., tricalcium phosphate (Ca3(POs);), hydroxyapatite (Ca;o(POs)6(OH)z), or dicalcium
phosphate dihydrate (CaHPO, « 2H-0., 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.

[0045] 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.

[0046] The silica abrasive polishing materials useful herein, as well as the other
abrasives. generally have an average particle size ranging between about 0.1 and about 30
microns. about between 5 and about 15 microns. The silica abrasives can be from
precipitated silica or silica gels. 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 tradc 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
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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 Sodi um
Fl uori de WO24®/09443 0. 243 - - PCT/US2008/058704

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.

[0047] In certain embodiments, abrasive materials useful in the practice of the oral care
compositions in accordance with the invention include silica gels and precipitated amorphous
silica having an oil absorption value of less than about 100 cc/100 g silica and in the range of
about 45 cc/100 g to about 70 ¢c/100 g silica. Oil absorption values are mecasured 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.

[0048] [n 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 to about 4 microns, for example Sorbosil AC43®
(Ineos). 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 particles e.g., SPS and about 25 to about 45% of a conventional

abrasive.

]0049] 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 XWAY, asilica
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 embodiment about 30 to about

50% by weight.

]0050] 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 argininc
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
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. 0243 dycerin 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 @ycol 0.50 0.50 0,50 2.00
Tet r asodiWitn2009/099454 PCT/US2008/058704

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 mouthfecl of the dentifrice
formulations would be degraded as compared to the same formulation without the addition of

L-arginine or arginine salts.

[0051] 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

[0052] The oral care compositions of the invention also may include an agent (o increase

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

[0053] lltustrative 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.

[0054] 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. Polyoxﬁ' is the

trade name for the high molecular weight polyoxyethylene produced by Union Carbide.

[0055] The 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 dosage of foaming agent in the oral care composition (i.c., 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

[0056] Another agent optionally included in the oral care composition of the invention is
a surfactant or a mixture of compatible surfactants. Suitable surfactants are those which are

reasonably stable throughout a wide pH range. for example. anionic. cationic, nonionic or
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zwitterionic surfactants.

[0057] Suitable 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. to Gieske et al., which are incorporated herein by reference.

[0058] In certain embodiments, the anionic surfactants useful hercin 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 sarcosinate and sodium
coconut monoglyceride sulfonates are examples of anionic surfactants of this type. Mixtures

of anionic surfactants may also be utilized.

[0059] 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.

[0060] 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.

[0061] Illustrative 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
are not limited to, the Pluronics, polyethylenc oxide condensates of alkyl phenols. products
derived from the condensation of ethylene oxide with the reaction product of propylene oxide
and ethylene diamine, ethylene oxide condensates of aliphatic alcohols, long chain tertiary
amine oxides. long chain tertiary phosphine oxides. long chain dialkyl sulfoxides and

mixtures of such materials.

[0062] 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
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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 are not limited to. sodium alkyl sulfate, sodium lauroyl

sarcosinate, cocoamidopropyl betaine and polysorbate 20. and combinations thereof.

[0063] In a particular embodiment, the Composition of the Invention comprises an

anionic surfactant, e.g., sodium lauryl sulfate.

[0064] The surfactant or mixtures of compatible surfactants can be present in the
compositions of the present invention in about 0.1% to about 5.0%, in another embodiment
about 0.3% to about 3.0% and in another embodiment about 0.5% to about 2.0% by weight of

the total composition.

Flavoring Agents

[0065] The oral care compositions of the invention may also include 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. grapefruit, and orange.
Also useful are such chemicals as menthol, carvone, and anethole. Certain embodiments

employ the oils of peppermint and spearmint.

[0066] 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.c.. a single dose) is about
0.001 to about 0.05% by weight and in another embodiment about 0.005 to about 0.015 % by

weight,

Chelating agents

[0067] 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.

[0068] 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
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potassium. The salts are useful in both their hydrated and unhydrated forms. An effective
amount of pyrophosphate salt useful in the present composition is gencrally enough to
provide at least about 1.0 wt. % pyrophosphate ions. about 1.5 wt. % to about 6 wt. %, about

3.5 wt. % to about 6 wi. % of such ions.

Polymers

[0069] The oral care compositions of the invention also optionally include one or more
polymers, such as polyethylene glycols, polyvinylmethy! 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.

[0070] 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 1:4 to 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.

[0071] Other operative polymers include those such as the 1:1 copolymers of maleic
anhydride with ethyl acrylate, hydroxyethyl methacrylate, N-vinyl-2-pyrollidone. or ethylene,
the latter being available for example 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.

[0072] 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
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alpha-beta position with respect to a carboxyl group or as part of a terminal methylene
grouping. Illustrative of such acids are acrylic. methacrylic. ethacrylic, alpha-chloroacrylic.
crotonic, beta-acryloxy propionic, sorbic. alpha-chlorsorbic, cinnamic, beta-styrylacrylic.
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.

[0073] 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.

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 cellulosc 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. Useful 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
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mutanase. In another embodiment, the enzyme is papain, endoglycosidasc or a mixture of
dextranase and mutanase. Additional enzymes suitable for use in the present invention are
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 2.0%
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
cmbodiment 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.

24



0.30 0.30 0.30 0.50 0.50 0.50 0.50 Cationic Conpatible Silica
15.00 Abrasive
WO 2009/099454 PCT/US2008/058704

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.

Methods of Manufacture

(0080] The compositions of the present invention can be made using methods which are

common in the oral product area.

[0081] In one illustrative embodiment. the oral care composition is made by neutralizing
or partially neutralizing arginine in a gel phase with an acid, e.g., phosphoric acid,

hydrochloric acid or carbonic acid. and mixing to form Premix 1.

[0082] Actives such as. for example. vitamins. CPC, fluoride, abrasives, and any other

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 arc useful to a method
to protect the teeth 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, ¢.g., as detected by quantitative light-induced fluorescence (QLF) or

electronic 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 1s 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 area/volume associated with the lesion. Generally,
subjects with existing white spot lesions are recruited as panelists. The mcasurements are

performed in vivo with real teeth. The lesion area/volume is measured at the beginning of the
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clinical. The reduction (improvement) in lesion area/volume is measured at the end of 6

months of product use. The data is often reported as a percent improvement versus baseline.

|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 cxisting
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 are 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 early 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
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example T-cell receptors. so that arginine can enhance an effective immune response. The
compositions and methods of the invention are thus useful to enhance systemic 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 used as shorthand for describing each and every
value that is within the range. Any value within the range can be selccted as the terminus of
the range. In addition. all references cited herein are hereby incorporated by reference in
their entiretics. 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 arc given solely for
illustration and are not to be construed as limitations of this invention as many variations are
possible without departing from the spirit and scope thereof. Various modifications of the
invention in addition to those shown and described herein should be apparent to those skilled

in the art and are intended to fall within the appended claims.
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
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Example 2 — Preparation of Silica Based Formulations comprising Arginine

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

A premix solution (premix I) is prepared by dissolving sodium fluoride and sodium
saccharin in a portion of the formula amount of H,O. In a separate container. disperse the
polymer gums and titanium dioxide into the humectants. Add premix I to the gel phase. and
heat if necessary.

Prepare another premix solution (premix II) by first dispersing L-arginine in a portion
of formula water. PVM/MA (Gantrez) is then added to the L-arginine dispersion and mixed
until homogeneous. The pH of the gel phase can then be adjusted to neutral pH by adding an
appropriate amount of inorganic acid or basc. Premix II is then added to the
humectant/polymer gum solution to complete the gel phase.

The gel phase is transferred to an appropriate manufacturing vesscl. The abrasives are
added to the gel phase and mixed under vacuum until homogeneous. Finally. triclosan.
flavor. and surfactant are added to mixture, and mixed under vacuum until homogeneous.

Formula Composition: Triclosan plus L-Arginine
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Sorbitol-Non-Browning/Non-Crystillizing 20.85
99.0%-101.0% Vegetable Glycerin-USP and EP 20.0
Gantrez S-97 2.0
Dental Type Silica-Zeodent 105-High Cleaning Silica 10
Dental Type Silica (Zeodent 115) Abrasive 8.5
L-arginine 5.0
Dental Type Silica-Zeodent 165-Synth. Amorphous Ppt Silica 3.0
Sodium Lauryl Sulfate Powder-NF 1.5
Sodium Hydroxide-50% Solution (Reagent Grade) 1.2
Sodium CMC-12 Type USP 1.1
Flavor 1.0
Hydrochloric Acid 0.9
Titanium Dioxide-USP 0.75
Propylene Glycol-USP 0.5
lota Carrageenan (LB 9505) 0.40
Triclosan-USP 0.3
Sodium Saccharin USP 0.3
Sodium Fluoride USP 0.243
Demineralized Water Qs

[00100] Additional formulations are prepared as follows:

Formula Formula Formula Formula Formula Formula

Ingredient Formulal i I} v A% \% vl

Wt% Wt% Wt% Wt% Wt% W% Wt%
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 - 1.50
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
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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

TiO, 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 QS QS QS QS

Example 3 — Efficacy of Formulations on Triclosan Uptake and Bacterial Attachment

[00101]  Triclosan uptake is studied by application of dentifiice slurry on saliva-coated
hydroxyapatite disks for a set amount of time at 37 degrees C. The disks arc rinsed to remove
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 11
of Example 2 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 ether and maleic
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 II of 58.8. The product with

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

[00102] 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 anti-bacterial test. Formula II (0.1980 reduction) outperforms the positive control (0.1789

reduction) and Formula 1 (0.1891 reduction).

Example 3 — Delivery of Antibacterial in Formulations Comprising Precipitated Calcium

Carbonate
[00103]  Formulations comprising 2% arginine bicarbonate are prepared as follows:

Formula A

RAW MATERIAL WEIGHT %
Deionized Water 32.420
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0.210 Sodi um saccharin 0.450 Sodium silicate 0.800 Sodi um bi carbonate 0.500
Ar gi ni ne bi carbonate 0.000 Precipitated cal ci um carbonate 36. 000 Sodi um
nonof | uorwphoeiiasdse 0. 760 Fl avor 1. 000 Tricl osan 0. 300 PQDUS2008/058704

2009/ 099454PCT/ US2008/ 058704 Sodi um | auryl sul fatel. 620 TOTAL100. 000 In the
upt ake assay descri’§&dSemhitehe precedi ng exanpl es, ForaBloa0A shows 57. 86

m crograns of triclGslaxyortityheeltilsde vs. 22.88 nicrogr ap®4or Formula C
(control without angintianghm Exanple 5 - Muth rinse foppyhations
1001041Mout h wash fogarm gt of the invention are prepaged using the

fol l ow ng ingredi etgtogmnﬁglg%ﬂ%/\ge Ri nse wi th Fluoride angg?l cl osan RAW
MATERI AL VEI GHT % lel,onl er

1 albonatc 0.500
Arginine 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

Formula B
RAW MATERIAL WEIGHT %
Deionized Water 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 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 %
Deionized 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
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G ycerin 15.000 Sodi um net hyl cocoyl taurate 0.250 95% Et hanol 6.000 Sodi um
lauryl sulfate 0.200 Allantoin 0.110 Sodi um benzoate 0.100 Sodi um

sal i cyl atwo@00%09964 Sodi um f | uori de 0. 050 Sodi um Sacchar PATASR®B/0F¥7)£] osan

0, 030 Phosphoric acid 85% 0.120 L-Arginine 0.300 Flavor 0.100 Col orants
0.001 PVM MA 0. 250 Bo#AIM 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 5 - Mouth rinse formulations

[00104]  Mouth wash formulations of the invention are prepared using the following

ingredients:

Arginine Rinse with Fluoride and

Triclosan

RAW MATERIAL WEIGHT %
Deionized Water q.s.
Glycerin 15.000
Sodium methyl cocoyl taurate 0.250
95% Ethanol 6.000
Sodium lauryl 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

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

[00105] A panel of consumer testers trained in testing the sensory attributes of dentifrice
formulations was subjected to different dentifrice formulations which werc used under double-

blind consumer testing conditions replicating consumer use of dentifrice formulations.

[00106] The panel was asked to use the dentifrice formulations conventionally and then to

rate various sensory characteristics. For a base dentifrice formulation comprising precipitated



100.000 pH 7.0 Exanple 6 - Dentifrice fornulation conprising precipitated
cal ci um carbonate (PCC) [00105] A panel of consuner testers trained in
testing tWwe 28eveoesy attri butes of dentifrice fornul ati oRETWR2008M0857e£t ed t o
different dentifrice fornulations which were used under doubl e-blind
consumnmanlcies tarhgnato(@iq), deknowplfomatliting actedsis rglacase coftrodemnt iCblrri?wending

f | 200 099454PCT 00 8704. b t
o 20 AT Y2008, 058701, AL S G BonRLe (D) . (e

for mul aiirpisnagdi Whomahd Mm@le’rglﬁine%whrboaatc%oﬁlralrﬁng@@@%ﬂmﬂhtlﬂﬁlslékh‘.l@ft&!)nat e
were also tested. Surprisingly, it was found that the arginine

bi car bonqﬁ@se&tsmoastnmr@cm@mérf%ﬂdapr BHSsiEX §PoliRgdi G36¢ ©Aewn A HbWEH dNder
accept ance § 5 t pytes, and
mor covaroenet e o Ghb i Gty SCRPLARES S% fRAR Gl BAMAHIAN 22 bonat e
exhi bi tlﬂdeasaﬁthﬂﬂ&eﬂl Iilﬁng)\oeéxalllhklingmfnme caserwhile biukliing ad (astastter, brugtisbe whil e
brushing and taste after shin In addition, the fornul ations

addi ti dﬁ&fwowhﬁ)fw@rlwgoa% 1o s PR i RiCHEPT VeEF pgEceived as
signifig ﬁ&mtlp%&e@&h;}nhﬁ@ kb@oooéo%ebm a‘T’IQHﬁ:%@Ltn‘iHhtél Inclum@e el vedbut es,

i ncl udi ng perceived Ecy, mout h/ teeth Teeling of clean, product

sui t abidffitacy, mamh/eeealnﬂ:ebngoéﬂbalpPmﬂluc,ttsuq&lalli)’t wstemopw]allnvrwnt quasty, when
formul ati ons havi ng di cal ci um phosphate, rather than precipitated cal cium
car bongnel (7 CCjn ccm&aith‘ehdﬂaﬁ)emmbtieni lﬁ&ir@cﬂiczﬂﬁelnaﬂlnﬁspham rasheranayi preqigitated

bi car bonat e d| not Zz:@I bi ni fi cant| ﬁ rove Sensory %hara ter| stics
as conpareyn ey P?Péeép Vo e dn D WQ“Q BT HBRDISArOaRals Hid

bi car bonafig, snér@@éagﬁl/Tﬂﬁro&é@@l‘s&ﬁ:}ﬂ%lehm& at BEmpsldi td 08 s@he ?Olmﬁitl@n ani no
acid such as arginine, in particular as bicarbonate, can surprisingly
enhancevitlmit fendditipn off arcaionebicetbpedic.of dentifrice formul ations, nost
particul arly having a base formulation of precipitated cal cium carbonate
(PCO), mﬁmﬂluséfmeinampleost)aWS(tlaatdle(midp'@sidfiadvasiohmﬁlkmadimmlhtais@rginiE@ca‘\mpl e 7 -
Basi ¢ am no amgﬁgther t han ar ip ﬁrL 09] An o er ni ght cglture of S.
sangui PARSIGA "%‘?éaf’ﬁ"wg‘e% HuaneE é o € %ré‘f:ltc A oL IEHBRe Spar ks,
MD) . ThgnflhiisHsembaDaffldily HA9RE Aas (dPRRIKIBAOL PrecDitBicAehRRindtarboratd | i 11 ter
at a time into preweighed tubes in order to accunmulate approxi mately 5

mi || i gr@eE)ovhenetsed el dreeralgsirgpemposhiongd|theinvem®ont hen resuspended into 20

m | linmolar potassium phosphate buffer (JT Baker, Phillipsburg, NJ). pH 4.0.
t o si mEatela’sBass smihceads@herghdn fregmitehe bact erial cell where anmonia
woul d be produced for survival. The final concentration was 5 m|ligram per
mllil i[IDGIO9]TOAtnhi\'snﬁg]ﬂah]tmmfé'niznzgﬂtisMS geovin zlfl’i3|7|°€rimtr&pudaismaiy tcathcentrati on

of L-arginine, Lcitrulljn Lorni t hi ne was. added thaOl%flnaI
concent‘%&?ﬁ"ﬁr‘j B INSQi}c PRASES: 2 The qRAgFe Wi BHuLgd! 5 O%rq ‘%rw&? P It hen

| ncubat &jiffer 37 nh@m‘?o ﬁlt%@]@lﬂgd W8 n Satho a@(fmﬁgat@‘aﬁb'&ﬁﬁmhag'grlﬁll IRFERObA

production was determ ®1001101I n order to anal yze for ammonia, an
Anmroni aw@igsdyt «éightwddhe pske \fasomlﬂeagn@Eth thﬁ@ﬂanh@amqwstsw IQIOSPW@ CT).

Thelnte of .t hi r.the in vi at ion of
amoni adY ;dwuéﬁﬁr f ﬁltl'pfstf‘r'ég Sﬁdc‘é@dre élu[?ged] ?tfcéschleﬁWB‘r)' n?'glfarn[é E)%C(r%ff‘rrfarlle and
quant i fyeitgerd iARBLhA W08 BE biddlcddfopb@divel. ang Mial bakkrtdtdpn wad® milligram

2009/ 099454PCT/ US2008/ 058704 1001111The tabl e bel ow shows the ammonj a

pr oduct pesmiViitered ofthigdingl emsernteationtd 3 aniimedardpakconsangiios ohL-ggnipeglag
descr i DAfuAREVSE 1 JMfntEIUsLaa&LAb Tk 8ok Rl RRELHEABSLESIcRIOFYRAE by t he
ar gi ni né dei m nase system can be used to produce ammoni a or cell survival.
L. - Ar gi WeseChestet RA)UITIhi sv@i dtur@nwais ttidnniecubniedlat 7 %@himorshakifqg water Aavidor 20 ( ppm)

minutes before ammonia production was determined.

[00110] 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 in vitro
quantification of ammonia in plasma, but the procedure was modified in order to determinc and

quantify the ammonia production in plaque and/or bacteria.
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Amonia (ppm) 1 0.509 0.185 0.185 ') 0.866 0.346 0.260 3 7.70
0.332 0.047 4 1.62 0.194

WO 2009/099454 PCT/US2008/058704

|00111]  The table below shows the ammonia production values from 6 scparate 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 cell 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

100112]  The Example shows that basic amino acids other than arginine arc effective to
produce ammonia within the oral cavity. and thus to increase plaque pH when used in a oral

care composition of the invention.

34



0.0 5 0.5 0.226 0.181 6 0.679 0.951 0.135 Mean 1.06 0.951
0.134 1001121The Exanple shows that basic am no acids other than arginine
arc effective to produce amonia within the oral cavity, and thus to

i ncrease plaque pl-1 when used in a oral care conposition of the invention.
CLAI M5

CLAIMS

1. An oral care composition comprising

a. an effective amount of a basic amino acid, in free or salt form;
b. an effective amount of an antibacterial agent; and

¢. an aniomc surfactant,

2. The composition according to claim 1, further comprising an anionic surfactant; and/or an
effective amount of a fluoride source.

3. A composition according claim I or claim 2 wherein the basic amino acid is arginine.
4. A composition according to any one of the preceding claims wherein the basic amino acid is in
salt form and selected from arginine phosphate, arginine bicarbonate, and arginine

hydrochloride.

5. A composition according to any one 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.

6. A composition according to any one of the preceding claims wherein the antibacterial agent is
present in an amount of from 0.01 to 2 wt. % of the total composition weight.

7. A composition according to any one of the preceding claims wherein the antibacterial agent is
triclosan.

8. A composition according to any one of the preceding claims wherein the antibacterial agent is
selected from a stannous ion source and a zinc ion source.

9. A composition according to any one of the preceding claims further comprising an anionic
surfactant.

10. A composition according to claim 9 wherein the anionic surfactant is present in an amount of
from about 0.01 to about 10 weight %.

11. A composition according to claim 10 wherein the anionic surfactant is present in an amount
of from about 0.3 to about 4.5 weight %.

12. A composition according to any one of the preceding claims wherein the anionic surfactant is
selected from sodium lauryl sulfate and sodium laureth sulfate and mixtures thereof.

13. A composition according to any one of the preceding claims wherein the anionic polymer is a
copolymer of methyl vinyl ether and maleic anhydride.

14. A 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.
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1. An oral care conposition conprising a. an effective anmount of a basic
amno acid, in free or salt form b. an effective anmount of an

anti bacterial agent; and c. an anionic surfactant. 2. The conposition
according to claim11, further conprising an anionic surfactant; and/or an
effective anount of a fluoride source. 3. A conposition according claiml
or claim2 wherein the basic amno acid is arginine. 4. A conposition
according to any one of the preceding clains wherein the basic amno acid
isin salt formand selected from argi ni ne phosphate, argini ne bicarbonate,
and argi fi sverphyidpoadtbaligle.cldn [A vdenpodicttien amoworcd ngrasoitanyn emeunfoflt he

pr ecedirmg 1¢d &0 s Ywhigheiote] thhepesiidrbactigri al agent is present in an anount of
f r om 01L& Antooal amstcomPodfion eoitdbicab acy opposithd acadiggiidims Gurth&r conpdsing bon
accor tohgld Gucaidy seing afantdael arfeeediong zhabkss hbeardicompbdti@ntvelpact eri al

agent is present in an anmount of from0.01 to 2 wt. % of the total

Conposj 1 iAQrbrNRhGRbmpdsitidh £RARAR th 2N oRCEARAprdEediy Adlbhs Fehe@fcobipBsiRg gcedi ng

cl ai monhe e foddieonh 'af’?%ﬁﬁo@ﬁt't@ Sr RERY0 th 95500 &#Q%?QVGI ¢ o 1GORROShE inoN

accorqhggﬁ&goﬂ &mggp“gémﬁ e precedi ng claims wherein the antibacteria
agent 1s selec from’a stannous ion source and a zinc ion source. 9. A

CONPOS{d iy %rﬁ%gx% %fnﬁ?g&@ &Q%\rd? %% Lai N8 JPLAGESY %el%lrf’il]h ollibfely m}}:d&?ﬂ’“ si ng

an ani.oni,c erern the
ani oni ¢ St FAEe At P Re o TR S AR R Ge e e the
wei ght 11. A co osi.tion accordin t he anionic

sur Fackd i cBedoBRpigy SO g olof alﬁsegel%c s g0 R B Rl gt 06
12. A %Pbar?ﬁféé??’ct?l %%?wma%a APRJuBpRa sl R dREETHE A ST HEREY ei n t he
ani oni @08 Phé ke ol sempesiton Wi g Werdpindhg Rasvsles ofihg Sa%l RArHCle dartinm

| aur etleve aldp@pelegsiliamy kiures thereof. 13. A conposition according to any
one of the preceding clains wherein the anionic polyner is a copol yner of
met hy| 20viAmydral ebteeomanstiombebelimgihyetviindé. whiekin heconp siticicolrciooor di ng to any
one ofcantpeispgeteditnbow 28iwtss whibe edtal dohpobidsh evemihi.no acid is present in an
amount of fromO0.1 to 20 wt % of the total conposition weight. 15. A
conpositt inarraeeRrdinpdsition &dcaidingld chivarioion clahe 2badiceintic Abraaticthdtiapises ent

in an @meiatoaf clid@mchibond®, smea%rdfmikiged@E@bf. conposi tion wei ght. 16. An
oral care conposition according to any one of the preceding clains further
conprigi EASL Ra12etBhBofi tHJQEdchhr?@&tan& BndBr ARMNL R fhHIRACOnPdsih®a2 W % of
the t it ®RURARIA! QR I silid/andARIcRERLarbHefe. COTPOST L Ton according Lo any

one of e precedi ng c ai ms er conprising a source of fluoride ions in

an am)i‘f' éo?nﬂ%ﬁx%n 9&0151 é% ? 0991‘!?18?3%'%1}‘1‘5{:%%5 &ﬁncﬂ“aoéénﬂﬁé%ﬁq %Em he

total €0
16 o £ oRHe L Lol ! Sﬂf % 0 9 a5 e SRR e BSTA il ar
quorl &SP 8HFHﬁ¥%BW8 Q?H gphate, and ni xtures thereof 19. An oral care
mpost & GHEAPE SFRIRP HRCIa: one of the preceding cl ai furtger conpri si ng
an abr%@ﬂ@@eq’ﬁaﬁémoam ofpsalulls rf%l@rl@%S%%C&CFCQWqnhé(?dﬂml &30 PdpEt ticl e
fract i Bancdephasshaigy at | east about 5 wt % of the total conp05|t|on wei ght ,
wher ei ¢ ankeiopigrstifedtas; @f! t he smal | particle fraction have a d50 of |ess
t han 5e. propd@merof nostay! val etheoamplosilticanhydislor di ng to clai m 19 wherein the
smal| particle fraction conprising at |east about 20 wt % of the total
conposi4. iroconyekigibh acdldindr ayaine oéithe peaniias iclaironaheoraimgiteocytikal m 19 or
claim 20 wherein the abrasive material is selected from cal ci um carbonat e,
si | i cags. anghnifoXitivh @8cokd1Bg &0Iny2de ofhe Qi dtkdBACRIAONROBIN thORadaReOdddAgnt O any
one of yipd RO i 1hBubNabQgN sgonprising a particul ate material sel ected
fromsilica and caIC|un1carbonate 23. A conposition according to any one
of t heZ(P it @8“1 fut?d adn%ng\’ﬂf e%ctﬁngj‘égn‘ls 1'19@1“09:91@ téétf";gas% fuﬁﬁ'cxef fective
armunt pl m e El% E{gglrﬁlsa\yl }glﬂ%PSr bonat e,
i

ar gi ni fe mount of

tricl ogiiies il tal&ﬂ *e:«?ﬁr@g Wﬁ%%@? Tl ected from
sodi und ¥ GSPPERAUN 188 fum nonof | uophosphate; d. an ani onic surfactant;
and
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e. a copolyner of methyl vinyl ether and nal eic anhydride. 24. A
conposition according to any one of the preceding clainms further conprising
xylitol. 25. A conposition according to any one of the preceding clains
wherein the radioactive dentin abrasion (RDA) is |ess than about 150. 26.
The conposition any one of the preceding clains in the formof a toothpaste
further conprising one or nore of water, abrasives, surfactants, foam ng
agents, vitanmns, polyners, enzynes, humectants, thickeners, antim crobial
agents, preservatives, flavorings, colorings and/ or conbi nati ons t hereof
27. Us?7.dfscaf opal cc@m;nqsogmtqf ony ofc drjaioné-20fin gleanars fu@sol nmedsamamubact ur e
of a nededaimgnrir ifhditiag fonedumi ¢fgicotal ¢anles,bi ting formati on of dental caries,
b. redbabdgingl spairing 0ginbibitimdally ehageléesidng, enanmel | esions, c. reducing or
i nhi bi ¢.iredctgror nefidtihg adniatrafadop aedplohdging esminatidaizaol tn tedtht he teeth, d.
r educi @gemi}@r]%aﬁtr{shw;tyy)fﬁe idug teeth, e. reducing or inhibiting
gi ngi Vi tbducidy-or RIGARAS Bdghvaal i ng of sores or cuts in the mouth, g. reducing
I evel s¢ afo@dingd 11@519%%'3&%5 Q@&ﬁ@ﬂlliﬁe mButhi Ncreasing rel ative | evel s of
YEd&iRAGI ST diBhid mam] ahong bacterial attachment or nicrobial
QF 191’1 i nlcg OP?IIEJ rai sing and/ or maint al ni ng pl aque

ot ?%7

oo ol 18 an Tt 80 } A Pi Em g%&&%m Rt cedogg i reduci ng
enhan Slg %‘i %n&a’W@QI grf)tacf”ﬁé’ uﬁ lscoaradl ov scu AIEOWIII Sa tn’ngcb
reduci ?Gé('FaF%‘F“ J¥% i ¢ i nf ectl on via the or aI t| ssues 0.

r educi QSHIOBP the teeth, p. immunizing the teeth against cariogenic

bacteri“aW 5‘?13?’%)‘169“ . cleaning the teeth and oral cavity, in a subject in
need t ReBcing system;c health, including cardiovascular health, e.g., by reducing potential for

systemic infection via the oral tissues,

o. reducing erosion of the teeth,

p. immunizing the teeth against cariogenic bacteria, and/or
q- cleaning the teeth and oral cavity,

in a subject in need thereof.

37



	Front Page
	Description
	Claims
	Search report



