ORAL CARE PRODUCT AND METHODS OF USE AND MANUFACTURE
THEREOF [ 0001] This application clainms the benefit of
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BRIEF SUMMARY OF THE INVENTION
[0005] It is now discovered that the benefit of the basic amino acid. e.g., arginine. in
treatment and prophylaxis of sensitive teeth can be greatly enhanced through the addition of
small particle materials. which in the presence of the basic amino acid, help block the dentinal
microtubules believed to be responsible for dentinal hypersensitivity.
[0006] The invention encompasses oral care compositions and methods of using the same
that are effective in inhibiting or reducing the accumulation of plaque, reducing levels of acid
producing (cariogenic) bacteria, remineralizing teeth, inhibiting or reducing gingivitis. and in
particular, reducing dentinal hypersensitivity. The invention also encompasses compositions

and methods to clean the oral cavity and provide improved methods of promoting oral health
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Conpositions of the Invention are in the formof a
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[0013] [n particular embodiments, the Compositions of the Invention are in the form of a
dentifrice comprising additional ingredients selected from one or more of water. abrasives,
surfactants, foaming agents, vitamins, polymers, enzymes, humectants, thickeners,

antimicrobial agents, preservatives, flavorings, colorings and/or combinations thereof.
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reducing potential for systemic infection via the oral tissues, comprising applying a

Composition of the Invention to the oral cavity, e.g.. by applying a Composition of the

Invention to the oral cavity of a subject in need thereof.
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teeth, (xv) immunize or protect the teeth against
cariogcnic bacteria, (xvi) clean the teeth and ora
W@ 2000099480d/ or (xvii) pronote systemnm c heal t h, PCT/US2008/058679
i ncl udi ng cardi ovascul ar health, e.g., by reducing
potential fOETAYSERBMESCRIPECONAF THE MNEERQTRONT i ssues,
conprising applying a Conposition of the Invention to
Geneldl ®erihiogavi ty, e.g.. by applying a Conposition of
the Tnvention to the oral cavity of a subject in need
her - DET : I
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compoisalg care conposition (Conposition 1.0) conprising i.
an effective anmount of a basic amino acid in free or
i.  Sahtelfeolivg anhdunt af $b&id arpimbtacidlie fifet aetdloformonpri si ng at
| east about 5% e.g., at |east about 20% of the
i orsmdigianie RicidRl @RiprisMIeN Rafl 2bb& 98rd & Chi@sashabdit 20% of the
d50 of |ess than about. 5 mm and optionally further
c dRpRilaiongya v eeght srhareia thgpaniglesdtavg afdSQof lege thep ypew 5> pm: and
e.g., a soluble fluoride salt: for exanple any of the
optiohglyl fovthergoopmpmgianiediestivelandount of COngrods sonmme, d.g0a soluble fluoride
.i.s arginine, |ysine,

s PSS WP R R B 27 P,

di am_nobut. anoi cid di am nopr.opri.onic acid salt :
1.0.1¢ hor COMPSHAMGF DS Lhe BHE AT &3f 1 eBins: hamme: Siruline.
ofsPRRSEEARMR, HisQdifé, d]ranQi-ngbm@bd?d.td?ﬁn%?*ogri@mc'?x@id?&lhg thereof
has the L-configuration. 1.0.3. Any of the precedi ng
andjomasibinapiess ihergof.ovi ded in the formof a salt of a
di- or tripeptide conprising the basic am no acid.
1.0.21. 0. @ompusitiaf 1 Ve 1g). Eeddicihgthe bagiosminoans] hsehel rohfiguration.
basic amno acid is arginine, e.g., Larginine. 1.0.5.
1.0.3Any ahy bhehcpracathigrgnposifoss ik peoisdedtigtied forh e aRaSbLa di- or tri-
amno acid is partially ar wholly in salt form 1.0.6.
PRHIe spmpHE NS thedgic i IBOAPSsi ti ons wherein the basic
am no acid conprjses arginine phosphate. 1.0.7. Any of
1.0.4t he PrrebicrgecedmssonoaHsnsegreinihe basiusine agidiimarginine, e.g., L-
agﬁhgaconprises argi ni ne hydrochloride. 1.0.8. Any of
e precedi ng conpositions wherein the basic am no

10500 TR S0 SO P i Al o
wheNPii S@Somi.gi ni ne bi carbonate

1.0.6. Any of the preceding compositions wherein the basic amino acid comprises arginine
phosphate.
1.0.7. Any of the preceding compositions wherein the basic amino acid comprises arginine

hydrochloride.

1.0.8. Any of the preceding compositions wherein the basic amino acid comprises arginine
sulfate.
1.0.9. Any of the preceding compositions wherein the basic amino acid comprises arginine

bicarbonate.

1.0.10.  Any of the preceding compositions wherein the salt of the basic amino acid is
formed in situ in the formulation by neutralization of the basic amino acid with an acid or a

salt of an acid.



1.0.10. Any of the precedi ng conpositions wherein the
salt of the basic amno acid is fornmed in situ in the
WO o00adet: on by neutralization of the basic anP@DUSNEI058679
with an acid or a salt of an acid.1.0. 11. Any of the
1.0.1P! eC AQyR@ PRl @RpoviishewRertiahs it ofQhe bAR RASb Gcid is
amno acid is formed by neutralization of the basic
ferrricd by aciterlizetigroe hthe bpsie aninomeidde feran & ordviinarioote egintbination

wh*ﬂqhéhﬁ'@fdedsﬁn.sa't-.1- 0.12. Any of the preceding
conpositions wherein the basic amno acid is present

. R 0
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afouReHEspbAdMEfo hiut DAt V. £ NEET 15 WD Y&l @hibout P to about 10%.
wei ght of the basic am no acid being cal cul ated as . )
cfty. aBow 3etof aho 1006 0f tiw toiahegsenasitiopnvelgly, the wejghs péthe basic amino
e | ] e J resent in an anount of about
oD e A R e B ST ti on wei ght . 1.0, 14,
1.0.1 g? ggg%lnthlo%ﬂigﬁ' lg%[ljﬁfth\é\%%{ t%é@g%?h E@Pﬁz{cﬁg }??{e%glhlgg{agftlgﬂ%unt of about
7S0NPOSHitthe totMRogipbsitidn Qeldht. Conposition 1.0. 11
wherein the basic amno acid is present in an anount
1.0.19f abeiposdtid® 110t 11 Wh@EintRebdsRaAing QRIS preb@ iVl Sdunt of about §
1.0. 16. Conposition 1.0. 11 wherein the basic am no
wach@f ihe tplabemmpositiongieigiount of about 1.5 wt. % of the
total conposition weight. 1.0.1 7. Any of the
1.0.1pr ec EdinpgsigampOsli It wisarsinwhebasicrantihe adil uopriestmt §adrt ahaunt of about
as}-annpg{g }f1| uorli de, sodium f]uoride, potassium
3P 08 1o NSO GAMRBHBPT WEiBbhosphat e, sodi um
fluorosilicate, amonium fluorosilicate, am ne
1.0.164 yofpergogidony I0.IN Whirgig dlechastcraniie A ehprcssn! Heamameuat of about
1SS (2o @h ARl bbbk Rcfdntior i de) ammoni um f 1 uor i de,
titaniumfluoride hexafl uorosul fate. and conbi nati ons
her : RSB s ' ¢ | L -
101 er 0o e Froctline by Bpb IO R ERTAL N ERTRAM SuiRgs nuorice
sddBumAgridé. pohwesipmeftedidagsodninpmshd flanopeepleitdl sbdiem fluorosilicate,
fluoride sal ﬁ i s sodi um nmonof | yor ophosphate. 1.0. 20. ’
ARHPIYIN ?‘H%f%‘ IeHedinmye g‘aﬂ%n‘g%(ietgi--%soc e xiringthdendigmine e N.N'"-
S -bihhSol RABS 8RN UbAIANaRBHAM AliorftROtanRndfud¥de. ¥e:la®uorosulfate.
about 2 wt. "% of the total conposition weight. 1.0.21
and ggybipdtionkehepgadcedi ng conposi tions wherein the
fluoride salt provides fluoride ion in an anount of
1.0.1aboutAry. df thopebalitg Gor@pasitiond@hheteieth dlualide edipe 2i ftuoesphosphate.
wei ght. 1.0.22. Any of the precedi ng conpositions
1.0.19her edny dfhie prebetdh@cdrhpusitoheyisadih tpy DyvdridieSalt is sodium

monofluorophosphate.

1.0.20.  Any of the preceding compositions wherein the fluoride salt is present in an amount

of about 0.01 wt. % to about 2 wt. % of the total composition weight.

1.0.21.  Any of the preceding compositions wherein the fluoride salt provides fluoride ion in

an amount of about 0.1 to about 0.2 wt. % of the total composition weight.

1.0.22.  Any of the preceding compositions wherein the soluble fluoride salt provides

fluoride ion in an amount of from about 50 to about 25.000 ppm.

1.0.23. Any of the preceding compositions which is a mouthwash having 100 to about 250



fluoride ion in an anmount of from about 50 to about 25
000 ppm 1.0.23. Any of the precedi ng conpositions
wWaR00ek99482 a nmout hwash havi ng 100 to about 250pP@T/US2008/058679
avai l able fluoride ion. 1.0.24. Any of which is a
pp@nivaiiabl€Budrileiing about 750 to about 2000 ppm
avai |l able fluoride ion. 1.0.25. Any of the preceding
1.0.26 0P Al loif QMFhVIE @ Ideh i icb Ba v AETBSI 75 @1 %Wf@(@iﬁm@%ﬂbble fluoride
750 to about 2000 ppm fluoride ion. 1.0.26
i@ ecedi ng conposi tions wherein the conposition
conpri ses about 1000 to about 1500 ppm fl uoride ion.
1.0.23. 0. 2ny oAty juécetlhng qonwoeitiongwbaripdse céropesitihierosipmisesubout 750 to
%Mggggﬁt on €0 thes about 1450 ppm fl uoride ion.
PRAHY 8F %% 8" pr ecedi ng conp03|t|ons mhereln the
ween a put 6 and abouyt

1.0, 7§bou ‘70 'k?rpr%ﬂf [}}& composItigRg ergln t_h._e 6(9 E@OS”MVOBTPI llsteaboul 1000

Kpmﬁgeﬂyngxﬁpnmgakgbgns wherein the pH is between about
.5 and about 7.4. 1.0.30. Any of the preceding

) Oer I {3
0240 BOKBALR S8 o 4
ppH fiwridbout 8.5 - about 9.5. 1.0.32. Any o f the
precedi ng conpositions further conprising an abrasive
1.0.28r panyio€ tHegirecedingloiposifibas whereiditaé pHYs pet@eadativgt 6 and about 9,
osi tion wherein the abéSSIVe or particulate is

%‘t‘@d’f?‘b‘?ﬂ‘go%‘?rtﬂli’%ﬁ tarB8Mdte cal ci um phosphat e
é - dlcaIC|un1phosphate di hydrate), cal ci um
1.0.28y| f &y 0 H]Céﬁfﬁﬂt%tc@dm@allﬂéﬂhﬁl@ambbﬁaﬁes befpepizaboue 6 §.and about
drated silica), iron oxide, alum num oxide, perlite,
brastic particles e.g., olyethylene and combi nati ons

1.0. 3%:{ elnﬁ otf ﬁte pr% regl(s;ll colmp%?tggps: \tx Feéémqls ﬁﬁ g]‘g118)f Bjﬁt]?c%y ncu(i)ral
1038arc 2 g it e ror e Bl A G G i BTG STrES.

é . 0., ¥drated silica) caIC|un1pyrophosphate and

103 gonbiiel Srredsdregomrpsgonsh ITRAERCORFPTISHES JorabEsicry particulate.
onposi tions conprising an abrasive in an amunt of

1.0. 3éboufthgnwadm%)t Rreegsing copmpogrtionoghsrein Hie absgsiye or particulate is

S&Q{{P(Pﬁ'blt] sBRiLNED; QHBOna]te Qaéﬁtmn@wl%p%{at?g 2 glcglgﬁlglspl\gloesphate dihydrate),

i'ons conprisin
cﬁlbﬁmt subﬁateof)reatpnbeashlcaﬂnocﬁrb&%eh avica(e.@. bplaed silies)siron oxide,
han about, 5 mm 1.0, 37. Any of the preceding

Hﬁb@f’?‘@ﬁqu’i]é\t\?l ;hl@stg ggg}glﬁf €.Be gglyﬁlﬁ\g}ﬁngtp@gtcomblnauons thereof.

150.1.0.38. Any of the preceding conpositions having a
1.0.3RDA dhe ahwedia@ly preedsiong conB®sition wherein the abrasive is selected from a

calcium phosphate (e.g.. dicalcium phosphate dihydrate), calcium sulfate. precipitated
calcium carbonate. silica (e.g., hydrated silica). calcium pyrophosphate and combinations

thereof.

1.0.35.  Any of the preceding compositions comprising an abrasive in an amount of about 15

wt. % to about 70 wt. % of the total composition weight.

1.0.306. Any of the preceding compositions comprising a small particle abrasive fraction of

at least about 5% having a d50 of less than about 5 pm.

1.0.37.  Any of the preceding compositions having a RDA of less than about 150.



1.0.39. Any of the precedi ng conpositions having a RDA
of about 30 - about 70. 1.0.40. Any of the preceding
W@ 09p0%9462 ons conprising at | east about 5% snaPCT/US2008/058679
particle synthetic anorphous silica (d50 about 3 -
1.0.38boupng of th8)prectdidlg4dmpodiynsdfavinge PDAEALSEG 30 - about 130.
conpositions conprising at |east about 20% snal

1.03part Aﬁl{ 8f mre%eéceaﬁlgfcsﬁhgsﬁhsﬁsmm@hhmAtdf ab8aGahwuit . 5
- about 3 urn Any of the preceding

1 .O.4@.0npﬂﬁ& Bl’ e ?ré‘c@flﬁlg%Bn1$9m5ﬁssdoﬂﬁ)n§ﬂg%9ﬁéastca%laﬁw%§mdll particle
agent t he precedi ng conpositions
S)frlmrdlihemoqﬁwps slﬁpmgﬁﬁmbam} ~agalttbug. agent which is a
pol yphosphate, e.g., pyrophosphate, tripol yphosphate,
1.0. 4Dr hANﬂﬂéﬂlaﬁ»l’md)ilngtcempesigons dom;ﬁiedmiguntric&stl dbofio2(0% small particle
44, Any of the p edin ns conpri sing
p@f“’ﬁ%‘ﬁ@f‘"“%‘l‘n‘g’ ‘?ﬂ??“&&@gﬁ ab‘l“tg 5453 Oﬂ\h by “ the preceding
nposi tions conprising at | east one surfactant
1.0. 4%e| eéﬂléﬁf fhe prscediR GAMPARIHOMS Uhereompris B Ani absa sl agent.
bet ai ne. and conbi nations thereof. 1.0.46. Any of the )
1.0. 4§)r ecAdy n@th@@mtp:@éiil@icgn@og@mﬂvﬁlghﬁg:ompngms@ma@tl -calculus agent which

SRR a8 s g pSpBESSSE. SRR R0 e

gﬂn@ﬁgatngnmonp03|t|ons conprising at |east one
huncctant. 1.0.49. Any of the precedi ng conpositions

1.0. 4@0nplz\h§ bNthepreded ?Qoﬁﬁb@&hﬁﬁ%&rﬁﬁkm@&il eGtesthelsiAmiant.
gl ycerin, sorbitol and conbi nations thereof. 1.0.50.

1.0.48ny Q‘]?’Bhﬁme%&%ﬁﬁgr&nﬁ)ﬁmgﬂ donPPRifMRESdRGuAlcthR&8fkected from

one pol ymer the preceding conpositions
sgbwrpidwy sy fate, ¢ce:asmdqmm>ybb¢tymre randgbabimations dmyeof.

pol yet hyl ene gl ycol s, polyvinylnethyl ether maleic

1.0.46ci dAagpblhemeecedinglcpsposinand abagprisenggn, anceilid sirfsent.
derivatives, for exanple carboxynethyl cellul ose, or

1.0.4pol yaagehaicipieceginyiohiposieisaqaingrisaizt dodiunglanyo kul fate.
carrageenan gun), and conbi nations thereof. 1.0.52.

1.0.48nY  Aahybhehepr&e8Mgn@nposmesd dd ﬁnlgmﬂwéakﬁdlﬁgllxg%mam.
strlps or f?ggnengé T@o 53. Eﬁg of the preceding

1.0. 490”13%%'(94&%”&%%%%1&&( bﬁ’é’&rn’)ﬂ?gun 4t A B RRE (AT selected from
coloring. 1.0 of the precedi ng conpositions
gbyoerpn. isgiibrig| amitcwmbnlat(onsslemﬁy of the preceding
compositions conprising an antibacterial agent.

1.0.50. 0. Yy dAhiye pecédieg porepmdiong caapposg hi loass ocoppymst.ng
an anti bacterial agent selected from hal ogenated

1.0.5di phesyl of&h@ﬁxrecé(ﬁngcoﬁubdsﬁidms aomprising belkagshé p@l@ﬁmﬁf&hcted from
essential oils ge rosemaryextract, tea extract
Pﬁ’é@%ﬁ“&%’ﬁ?‘ﬁd& yyiRylsthy! aibs Raleicasihiapehancrs. gofysagelprides (e.g.,

t ,

o By S b et LRGP chardy sums. for
egahple gabardgunrios warka gestan agoimy), aﬂambwmanDsﬂwexWr act)
bi sguani de antiseptics (e.qg.,

1.0.52. Any of the preceding compositions comprising gum strips or fragments.

1.0.53. Any of the preceding compositions comprising flavoring, fragrance and/or coloring.
1.0.54. Any of the preceding compositions comprising water.

1.0.55. Any of the preceding compositions comprising an antibacterial agent.

1.0.56. Any of the preceding compositions comprising an antibacterial agent selected from

halogenated diphenyl ether (e.g. triclosan), herbal extracts and essential oils (e.g., rosemary
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chl or hexi di ne, al exi dine or octenidine), quaternary
anmoni um conpounds (e.g., cetylpyridiniuin chloride
W@ aR@p94brnzal koni um chl ori de, tetradecyl pyri dPEi/UM008/058679
chloride (TPC). N-tetradecyl-4-ethyl pyridinium
exiblcqnéadstiadiDREg)lia gxir@aothymod mhérsien! dueslyplo@XRtdnttl n@rvacrol,
octeni dj ne, sangui narine, povi done iodine, del nopi no
cigrg|, ppnofe!. C%%cths? meipd Selécyéate epjgaloggehin g4llge. ex%amﬂcetechm
g@lh@gm@'ljhfs%@x,xl%c@rk@ﬁ’%ﬁcﬁ%&%xtrﬁpgﬁ'guéﬁhé SntiskSRA (c.g.
salts), sanguinarine. propolis an xygenatlng aéeﬁts
clfler hgxldnhydmogsm opectoxidde), duafefrmreanswodiwntepaxyborat e

r, per. r.b hthllcald
RSP SR P P P Rou il i Bty ghioride
(W@N&E@adc@&l@ﬂllyﬁ@h@ﬁﬁmﬁ%hloﬁHKYTDEP'tPaﬁl%noﬁé @G ts¥btics. hexetidine,
sul fosuccinate, salicylanilide. dom phen brom de,

oglenidinpi %aogmnawteapwéqmeaﬁéimatd«?énomn‘pieaaald’iunb lmﬂnons (e.g.. zinc salts,

fo\f%t\{nxg% {”u?& n'al%r 5?1% oﬁts @gf’ce%g:erg% t‘é r%'n %J)S) ifh’;%”'“f“”?% gropohs and

opygeﬁam nxgem@ (mgshydrog]al 0oidd, duffered Bodininl pdréMybarmiesor y
npound e, an inhibitor of at |east one of host
Pﬁpwqdrmnatﬁ?@bkhayc peidppd &s slisewpaeperthakii #ad pidits salts and esters,

a%?bﬁll Ll@ﬁ @t E&ﬁ%ﬁl%ogl a)lkvl Ful@f ld@wgﬁm%gmgl%)wyl Effde.

| ni converting enzyne
d@h@lﬁ)m btonadlsdeMmmgplgqscmwmmnlfaaébthﬁr pipdridinGHeri Bitives. nicin

duci bl e .ni.tric oxide s nt ase al ur oni dase,
PERHENS: bt dht PR ofd %f(tEN?f?%gm and 1L
10,5 eceptor Associ at ed Ki nase (IRA e, g, selected from
spi K Of hePassHing COfnPalePIgﬁWSmgwwl&weﬂamwa\@.%mpound

elgndg 'f?ﬁltllhﬁ‘)?'op at 18§Rbhé Bf hc&%?fn%piﬁﬁfuﬁﬂlamr& @%&&?g&lected dfrom matrix

mecl of enami ¢ aci d, nordi hydoguai aretic ac
el aklo progsnas bee(MMIP!s), ]s:y@loSSygeAnges dEON)é’@Eeamehlm@pn 1 (IL-1), IL-18

RO B0 TP bl SRS aT L o B HSE RS, oxic
staBOTINGS), M’a‘ltﬁﬁhlﬂaég c%%@fﬂs rlmeleaﬁfh@tohﬁhﬁﬂﬂ 18 N P1IM) O, 1L-1

and m xtures thereof. of the precedin
ReeappoSYssocniad Komse (I&A&@ £48i iﬁf@seairfrom agign. kepgiplapf Tyrhigrofen,

lb‘?xgﬁ)‘ﬁ?g.n g%&ﬁﬁﬁ%ﬁi }fﬁ? ggﬂmﬁ d\’%tﬁgofgrpﬁff%%lcgt W{n%r ?clnflmlc acid,

nordéhytlogaiareinged iahd atixwedsghdreofl. 0. 61. Any of the
precedi ng conpositions conprising triclosan in an

1.0.58MDUAhy @ftlﬁ@ﬁéﬂed&g(}bxﬂpasﬁbﬁﬂo n&aﬂ@iﬁﬁ@ﬁﬁmﬂf c.bNGelected from
t ot al conp03|t|on wei ght. 1. of the preceding

(hempHpsIonpishize @idrpenaimgl§. |PQQ>s\ézﬁﬁmun Caﬁ’@ﬁuuﬁt Vgamin A. anethole-
dﬁlﬁgﬁ'ﬁ%ng ﬁo/ﬂ{xu}rgsethte%tof‘l conposi tion wei ght 1.0.63.

edi ng conposi tions conpr|5|ng triclosan

nc citrat Amy of

n_sou 64.
L0sfre ARy R brR e G Fetsut Lo -
1.0.661.g E\ny of the preceding compositions comprising an antibacterial agent in an amount

of about 0.01 — about 5 wt. % of the total composition weight.

1.0.61.  Any of the preceding compositions comprising triclosan in an amount of about 0.01

to about 1 wt. percent of the total composition weight.

1.0.02. Any of the preceding compositions comprising triclosan in an amount of about 0.3%

of the total composition weight.

1.0.63.  Any of the preceding compositions comprising triclosan and Zn** ion source e.g..
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1.0.65. Any of the preceding conpositions conprising a
whi teni ng agent selected froma whitening active
w@ 2008098 from t he group consisting of peroxi deGT/UR®D&058679
chlorilcs, perborates, percarbonates, peroxyacids.
zidypioahl orites, and conbi nati ons thereof 1.0.66. Any of
t he precedi ng conpositions further conprising hydrogen

1.0.690er OXh{lBf Bk precBYiflE @ERPoNEEIVCOAPriSPEGRhiteRiITh: agehll €2
peroxi de or a peroxide salt or conplex (e.g., such as

1.0.69¢€r OK}{?BP&@?%@de%B XQ%I@%%@WS]I@%NY&‘@ agent selected from a
per oxysi | su phat e sal {'s; for exanple
WbahnmwmmwesdxprGQphhtgnn$@dnaﬁngeﬂmomaubssodaUﬂﬂmncs

PHBvACa TR Ef?%?piﬁ@é’y%ﬁ?*ﬁ%%éiﬁg B é‘g&ﬁa@a@%wf

npl exes such dro en p xi de- y
1066y 81 GOWE PG e COTBRT EiRgarna GrBRST Ly et peroxide or a
hESE MR GOTRARI & goﬂﬁcafﬂéfclxlfﬂ%ror(i\qu@é Q9 & cdMWI&Ge.8f such as
cal ¢l um and phosphat e sel ect ed from (i) calciumglass

pcronmhesqm;e pergxycagneicuperbordicuperphiysslpdats ot peratlphate salg: for

[ [.ci um pro co
il F B oaRat SR e B0 o R Stebngre ggro s, sodium
p&ﬁx}ﬂh@slﬂﬁﬁc gt PetaBRINP PEishIFAES off Mk dh fp@ﬁtifﬁk!d [SolAferdcomplexes
sol uble calciumsalt, e.g., selected om cal ci um
sughlas Ay&rogepapude- oAy BT ions uphvAIer peiBIcEes ci um
acetate, calciumlactate, and conbinations thereof.
1.0.61.. 0. 89y omwy podceting compestpgfunbensosiprismgs: SfoumteWér:alcmm and

ofRG PP FaB R LRI 6re R B
phosBhddicafRyarff(iiy Bzﬂmﬂﬁﬁﬁn@dﬂuﬂ@mﬁ;ﬂlﬁm&: _fgl easirf ;ﬂfots;b‘lﬁfpepudc—
conpri sing a physiol ogically acceptabl e potassium salt
amogphous@wyiphiaimiate: at e, potassiumcitrate, or
potassium chloride, in an anmpunt effective to reduce
1.0.68ent Anglof Q@rmqedmugtcym1)951001731ﬁmm;poofprtsh@ @Oéé)é@wgum salt, e.g
Seq? Qgcpfg%%} olgfsllng:so ? S(’ll’llggl(l:n cl ﬁ?b%lﬂ%iug’l %lo(d e C {:}PE{H“F ach IE?/%AICIUH]
k@gﬁ@aﬁdamthmhﬂkehaﬂﬂ/or potaSS|un1chIor|de 1.0. 72
Any of the preceding conpositions wherein the salt of
1.0.68. baSArgr m@ﬁ’reé‘édlﬁg ESmpdsdionk RgtHl: 6ahpeNad & agdﬁnethat interferes with
fluori i s sodi um nonof | uor ophosphate, and the
onbicagilyactasiapaiéashpienadd selralionshicsrbonat e. 1. 0. 73.
Any of the preceding conpositions wherein the salt of
1.0.76. basAny afithepreagiing i:csnmsgiqmis rﬁtmltg:'r canposing @ physielogically acceptable
fluoride is so |un1nnnof u hosphate. and. th C
PABFED § e3-GRHE FUg e AR CIaen e psPBed fhioride, in an
afRIMQSet i NS rediceabhtvfl sd@iivappl i cation to the oral
cavity,e.g., with brushing, to (i) reduce or inhibit

1.0.7h 01 ”Wn Q)@tl%f rel@aiy coﬁﬁu"okﬁ%ns &dn’)ﬂns’frﬁ’dﬁr'&ﬁ ﬂbBLﬁml% t@ﬁbout 7.5% of a

i nhi b pre- carl OUS | esi ons of the "enanel
ptjm@ggledl}b@ccqumit po@ssivmg shit,ghg. - pqhd;gmgdmtrale anc or polassmm chloride.

1.0.72.  Any of the preceding compositions wherein the salt of a basic amino acid is arginine
bicarbonate, the fluoride is sodium monofluorophosphate, and the abrasive is precipitated

calcium carbonate.

1.0.73.  Any of the preceding compositions wherein the salt of a basic amino acid is arginine

bicarbonate, the fluoride is sodium monofluorophosphate, and the abrasive is silica.

1.0.74. Any of the preceding compositions effective upon application to the oral cavity,
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fluorescence (QLF) or electrical caries neasurenent
(ECM. (iii) reduce or inhibit dem neralization and
WQEe@ao9Es? em neral i zation of the teeth, (iv) reduus2008/058679
hypersensitivity of the teeth, (v) reduce or inhibit
e.gl, Rgih\Briishing, (0/(i) reflic 6 ghibe @riado®bf St aBEs, GiNrEdiicB, repair or
the nmouth, (vii) reduce levels of acid produ0|ng
inhuL R caniovsVEsions of fthe fepaelsee s &) dateajed equamytagye light-induced
Y/ f
ﬂ?%rrgérrcg?éeo(n@L%% %@%fg@%ﬂfgl L(d'cr:lg%/ Ilntemi' %nl E’E@MZ 11?) drfglﬁc% or llmlblt
demainatabizatioplaad peorpdie amnilnemhlz:moofof dte tleelhsdjv)p‘cﬂlﬁzeﬁlypm sensitivity of

follo sugar. chal |l enge (xi) reduce
g QR RO O (511D 8 GEHce () QrorRG e e o 9 Peas e mouth
(LG eddicandel@ophcid %Mm@sayt)mﬁ QONIG o RLRALORIativ¥ Yavels of arginolytic

whiten teeth, and xvu% i mmuni ze the teeth against
bmiaogéhlmblbbamcmhlad blqﬁlm Bunatigngoripe gial Famtyo bt avipeehddr
R RGE o o R TRRE] Rede b e foFENE SiefferBfbng b freduce
plabée Rceaeriiog (R easdd dro Msouth) (Kiif oletn Seliedh el fom Fhvity (xiv)

nmout hri_nsc, toothpaste, tooth gel, tooth powder,
reduere ABTARI(YY Waiten trghsingd/or (oahimBLiiRe YiSHeash againsh fyyépgenic
bgﬁﬁ] tabl et, dental inplenent, and pet care product.

77. Any of the precedi ng conpositions wherein the
1.0.73 orrpgs Io¥'nI 3% tloﬁ' oBt%% H%?gé\ﬁinag‘le%y7§mbﬁpxu 816.1t\¥hrgdlents as set forth in
recedi 5 ons erern’the coﬂb05|% on’irs a

aﬁp@lﬂh@ﬁ&tﬁn@&m@mhi@s]‘ urther conprising one or nore

of one or nore of water abrasives surfactants, foam ng

1.0.789€NASy of ile PdR8ingROMYBEIiSns lﬁr:lZMﬁE%ledlmﬁﬁﬂﬁ&&hlmsc toothpaste.

t hi ckeners, anti mcrobial agents preservatives,
oot lngebr peilPowder. opnmhEasixg @Pb mogssehioamy. moweh sy, desenge. oral tablet.
o EBierfily B4 pbi\GrERBERIL g cormpositions 4.6 - 1.0.76

€ co 0S

ion is a nouthwash. [0020] In

th di
1.0.7 ”ﬁps\ﬁ?ﬁﬂﬁ%&fﬁﬁg PhUGH ?%%‘W%%nhﬁﬁesm@%“f“ﬂ foogpgste.
1.0.78° 0 gy SEBiereceying cpmposoBT ¥ BTyee SHTBRH <GS & lislfage

FHEAN ﬁﬁﬂ‘fél l:é'lnf)r‘iﬁﬁ’o 8fc Sahbrelo? bR of l'noreeHT vefiéresirades. surfactants,
anDun¥ l'uoride source, e.g., soluble fluoride

f@anng agqnts waznmam n@rhmcnsmmmhtum@alys llwmimnahwurowbml agents.
0021 Ny anot h enbodi g i nventi on
plé’:ﬁ%rb Vgg asvogn%oﬁ%grm S an OlfCO{) marﬁns IRFI'C
on .aCcCco . t he . .
107800 BaY Rl 'Wﬁ?ﬂﬁicaﬂw."ens. 1§-0% o8 BT e Fpositpp is

nfhufieekhve amount of a basic amno acid in free or salt
form

[0020] In another embodiment, the invention encompasses a Composition of the Invention
(Composition 1.1). e.g.. according to any of the preceding Compositions 1.0 — 1.0.79,

comprising

1. an effective amount of a basic amino acid in free or salt form:

1. an effective amount of a fluoride source, e.g.. soluble fluoride salt:
1. an anionic surfactant, e.g.. sodium lauryl sulfate.

[0021] In another embodiment, the invention encompasses a Composition of the Invention

(Composition 1.2) e.g., according to any of the preceding Compositions 1.0 — 1.0.79,

10



ii. an effective anount of a fluoride source, e.g.,
soluble fluoride salt; iii. an anionic surfactant,
W@ 2@9/09861i um | auryl sulfate; iv. an anionic pRCHIEI008/058679
e.g., a copolymer of methyl vinyl ether and inaleic
commisyegdri de; and v. an antibacterial agent, e.g..
triclosan. [0022] In another enbodi nent, the invention

i eNGRITRISEANAIPRIMP B84t hRhoCkid RGrdebY 8RNt fRm:
(Conposition 1.3) e.g., according to any of the

ii.  Precaienit £RSRRSF L NAB8ddsdirce, g0 sc?lﬂblejﬁ !gémﬂg . an

effective annunt of a basic antno aci ree or salt

i, f ozwﬂmdnhc Sl F:H ?%L s\églalg{rfsﬂﬂ{]ﬁ sfifar@ f1uoride source,

, a so ori and iii. small particle
: b ,
v, gb‘g ¥ ' Vﬁc Poa} gg&%pg yme’1 %i Igﬁgllyrglpxgé{ her alng é]é&ﬁel Blgmdrlde; and

. 5% of .an abﬁa5| aVJﬂg a d50 | ess than about 5
v n1%V%W§?%?§‘a%9E ¢S54 having a d50 of about 3 -
tated I m car bonat e havin
002855 by F“’@Oé‘%%‘lglﬁ‘é%tnsgmfﬂ%\e%IE‘%JTDQ‘i?]SeSIihC%u!ﬁB?Sﬁ‘é(?“0 the Tnvenion

: 5 .
oo LD SPESIREFEES,BrIRLIOC, Lo
compgsingf f ecti ve anount of the oral conposition of any of

t he enbodi nents under Conpositions 1.0. 1.1. 1.2. 1.3
i.  oranleffectitcoarhdrent of abag@wining aofd ia fieelof edlt farm; need
thereof e.g., a method to i. reduce or inhibit
i. fomaEfecove ghode ol alflusadd &icel &.¢., hEEMBR MRPiAE kalland
inhibit pre-carious |lesions of the enanel e.g., as
iii.  defnestRdidyastband hhatd ¥ RDA hkss (RAvaRs: § s %rgesa%nm about 130.
(QLF) or electrical caries nmeasurenent ( ECM 0.
r edigiceonarisingtat tpast ahom Héradlan 2brabise ha‘ndg prddfixse than about 5
re I of the teet
hy'g}ecpogjetﬁéjls’t : é/ ? flcd IT;avnhgea Elgg fh about 3- %bd) gg fy oF PyG] Bm{tcd calcium
gi d’agjo‘i\htbl]ﬁvm‘gia.dSDYdfﬁBcBL& olrﬂeahbmugzqa‘m.sor es or cuts in
the nmouth, vii. reduce levels of acid producing
bacteria.viii. to increase relative |levels of
arginolytic bacteri a ix. inhibit mcrobial biofilm
(0023 lor MR A @nﬂ)B@ln@nﬁlth&ﬁWéﬁ%a} eficoth s§ces aqﬂgt/hgﬁ { gﬁ%ﬁ%@'?_? to
pl aque pH at |evels of [ east pH about ['Tow ng
lmprts\wganl hehigh tenigesi ng(zapplylegi ac effgdting lamoamcoﬂrblé axtai oomiposition of any of
the e&%oé‘t%%nl% unger%]dmposmons 1.0. 1.1. 1.2. 1.3 or 1.4. to the oral cavity of a subject in

need thereof. e.g., a method to
i. reduce or inhibit formation of dental caries,

ii. reduce. repair or inhibit pre-carious lesions of the enamel. e.g., as detected by

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

ii. reduce or inhibit demineralization and promote remineralization of the teeth.
v, reduce hypersensitivity of the teeth,

V. reduce or inhibit gingivitis,

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

vii.  reduce levels of acid producing bacteria,
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Xiii. whiten teeth, xiv. enhance system c health. xv.
i mruni ze or protect teeth against cariogenic bacteria:
W@rwho99461 ean the teeth and oral cavity. | 0024pCTEH82008/058679
invention further conprises the use of arginine in the
vill. matoufiaetsereatofe lavdboofpeindlaic bictérle | nvention, e.g.,
for use in any of the indications set forth in Method
ix. 2.inhiBA2Rrrobhe biomhartbimeniohus tthesrapeadydes an oral care
conposition conprising a basic amno acid, in free or
x. Sahise bR/ mainchiRpPlaghe p8 Yelch@S 8f d1dbast pi %b&h@@ fol®wing sugar
material including a small particle fraction
corgli¢ngieng at | east about 5 wt % of the total
conmposition weight, wherein the particles of the small
Xi. paledlilaglpénqﬁlcamlinuﬁatfm/e a d50 of less than 5 mm for
use in the treatnent of sensitive teeth within an ora
xil. cawddcg codsiam. subj ect. It has been found surprisingly
that such a conposition including the conbination of
xiii. t hehibmsegth,am no acid and the small particle fraction
of abrasive, exhibits enhanced dentinal occl usion of

xiv. t h@nh@RthstehRGR8kn The i nvention further provides an
oral care conposition conpri sing a basic am no acid,

xv. | infrh @z &E& 1 ‘I% CQl‘l()%[gH}Clbd Fild frlafor cfeﬁﬁqlﬁqueth and oral
conpri sing at [ east about 5% of e conposition
wedaghty., wherein the particles of the smal | partlcle
fraction have a d50 of |ess than about 5 mm for
[002-gnhafthé inycatént furdér amqﬂnssé b uwé & fhirgindie 0t mfin&)[hdu};’re@ff a
a subject. [0027] ? |nvent|on further, provides th
CO“’E&S&'%‘fOféh%'é@?'B‘%wF Bo [sa In 1y qftheingicatgng set Byth ip rM%\hOd 2.
lOO"’Qr al TRANR HUPRRhE RBvIREIH dril (g @orﬁﬁ@kl#on%mﬂrﬁln% a basic amino
fraction conprising at |east about 5% o0
acid. o ﬁp@sn Stdltcfwnbymd/sn gbitasiveieteiah thhabrpave melees! ioflutling a small

| e fr ction ve a.db50 o ess.than ou :
parti G g PP hisFect RGP aBRvs e BRI beo i g hercin he
partiddéVdflie ShalPpFHBIE Eattiod RARE[dSORE 1dsBURARLS AN, ok Ed 8 M the treatment of
provides the use of of a basic amno acid, in free or

sensifyg teetioriFyin popral pavivenfarsabiesi dt lefs baemrbatind anerisingh i such a
comdog?lotﬂ qg ud Pgﬁ’lﬁé éon zIdo%l ?tﬁe{)l%gltcla?lﬂﬁé: Q{'E r'1|nc§ hm%n} \ﬁ]l é)aﬁiac‘?c

canent
fractipanf itvhese. @f(hlbhﬁCIﬂ‘ﬂmbéd dmnhalanlceluﬁlbﬁefth@nedmave a d50 of
ess nmm for enhancing dentinal occl usion

[002Q}; { hil hg HWC’?)H‘% ftugggrl Rr9v1§ps ap %ra}d]aé%fmllmggﬂn cpRwrising a basic amino

acid, i HE0Sd QAN s, tah@ By sH‘faﬂ\ﬁaQﬁe &Jﬁ’%*&e Fﬂgln% a?l%‘ilét'l ou 5% of the
sensitive teeth within an oral cavi he net

composiin ibs iwegght relsaréinghe prstidesadd thawhaly pmw& fwbpebuvm d39 of less

than aooug ufrh a}‘regngg T gs(iqn:lm d ﬁﬁlSlgﬁ a\'slglrl] %lea?ﬁagrlttyl aggbject

[0027)r aCtrh@[hv@ﬂf@fﬂuﬁh&%r@%dbﬁ@%hs@mlﬁasﬁ%lﬂflo L88, in free or salt form.
conposi tion by weight, wherein the particles of the

in an gf [chresapppeiian comaphisiaga praglkpartigsdrastion Ferspritingpt ledsoahout 5%
ofthéc&%osﬁ%n%@h@é?glﬁ. gfﬁgpeinr}ﬁ!a p%glley§f[(i’lg 'small particle fraction have a d50

of less than about 5 um. for enhancing dentinal occlusion within an oral cavity of a subject.
[0028] The invention further provides the use of of a basic amino acid. in free or salt
form, for the manufacture of a medicament which includes a small particle [raction
comprising at least about 5% of the medicament by weight, wherein the particles of the small
particle fraction have a d50 of less than about 5 um. for enhancing dentinal occlusion within

an oral cavity of a subject.



[0030] It may therefore be seen by the skilled
practitioner in the oral care art that a surprising
wo ewbiywsl ef fect and advantage of enhanced dePCT/H82008/058679

occlusion of sensitive teeth can result fromthe

[0029]or NThatdveRtiorAfigtheiSovides @etodlof GakitthCRANASE feb®RvitHiRhn oral
exanple a dentifri ce in accordance with one or nore

cavitydprpetiod LORRESnA fisH nébthe ojghFentyaa sgbicelcy vl an eral pase

comd%rsf?%hg Engflg GRahE QI%;I c] of fr 51' YA GRATRARGNS) art cle fraction
I ngre era elr respective a

compnistrigian ldaklelboumﬁ%snfthemmnp[o@lﬂaﬂ. b weeghe | vehavéinaled ;bat&cles of the small

d.ngredients w_] | var ed _on the nature of the .
S LN R DL

003@(3”?(' Iﬁay t‘h@l‘%fd?@%b Ge&rﬁyﬂﬁe QSHEH ﬁ%&’mhﬁxepﬁﬁﬁg Bial @hre LAVE S
from e.g.. about to about % expressed as

surprweuggtmhnmal tifeat ab@s@anwee gf exﬂabmsﬂtdemmaltooclabnoutof Senaitivegeeth

can I’CSllrit nH’lUtfgIa]BlﬂBlé } éll(g PS Bgfﬁﬂ 01’9P(i866 %%B]EﬂSll%l %ﬁl e@}al}‘lB‘F a
denu[}icﬁf ﬁ&&t&ﬂ@ice@%tl%r&sd}rnhd}b §Rcislof BeTBRAINBH OWKiIGh are directed to the
Fl uori de may be present at levels of. e.g., about 25
provisign 9 seimbinai B ®! BeiNe o8O HIDI BLtedsis, 28l prsleagilythelso

respdlRVB {iRunfs W’i’t‘ﬁﬁﬁﬁ;‘e'&?ﬁ%goé@&w 750 to about 2.000 ppm for

a consunef ast or ‘about 2,000 to about 10, 000
ess

|003far odug\{e S ip%?gllvgmgfe(gel}ts B/lll {/)r v Cﬁrﬁ'dpt Itf) n\/‘g}xr}; og“-nl?ﬁ 46&1?’[319’ system and
the pivtithlat &viek.SFers@@niple, ilwiﬁabﬁaﬁ{lﬁio Bel Aty®cPreseADAWvels . e.g..
about 15 tines greater than used in nouthrinse. For

aboui4 ihrkoun2Q pit ch(Euaessadat Weishise (rspasting ai abous Og. to about 3 wt %
fora ﬁﬁ)%\'htnnge Qiﬁom'tl 100 q)BlélClé)qg'ta% Mpé !: sﬁm'élr oSE%%&Q 01: Qo%tub?‘rf‘c?&b%ut 20 wt

may cont'aln abou 96tr|c osan
% foxe prdfeshiO0B 2f piidaerifiasi tocaangm praaioiid si“lmlsndrhn@abb hesdms gidevels of.

in the c 0S| tions d nethods of_th tio _
c.8- fhpyl gﬂ? %”Bt Edw{)@) PRAY PhF‘f%‘/“Pé%giﬂ“F %?ﬁ ' & PR dor @ mouthrinse,
abou@'ﬁ’ﬂ(ﬂ% abSHOMASHPR! BirRicBRsunhef %ddﬂﬁpasﬁngr moﬁi 3 BOO & atBHE 10,000 ppm
al so any basic am no acids having a carboxyl group and

for a arpfeasional qymposspriptmont tln@tlndlltemduel V\lhﬁrvchs dretietaral sl uiblysimilarly.

with ?CQ/G]S %;llé(iiootﬁw%gﬁjei %? Or]ilg &5 gmoegl é!,g%&qarlg%an usgd n

mouthﬁﬁieu der ciipl@raaribkarl Ilnmlﬂhﬁﬁlsetrﬁay @cﬁ@dlﬂl d&. alos D08 wt % triclosan
citrulline, ornithine, creatine, h|st|d|ne

whileg dielasaibipolimaste nuyicantai dhothdPrd e tefpwnaci d, salts
t hereof or conbinations thereof. In a partlcular
Basiefiaiti Aveids t he basic anmino acids are sel ected from
arginine. citrulline. and ornithine.[0034] In certain
[0032bod hcr’earﬂicsaminhelcblasxilﬁclmﬁnma vaed o the canpoesitions ahdmethods of the

T L ALY TRBLE £ P ML N

histid¥& bl 18y I Hadk AanRhOSUEERhVIY 4 E8bANY nguE%mQ &h Bhi@S&oup in the
system The internedi ates produced in the arginine
molecule. which are water-soluble and provide an aqueous solution with a pH of about 7 or

greater.

[0033] Accordingly. basic amino acids include, but are not limited to, arginine, lysine.
citrulline, ornithine, creatine, histidine, diaminobutanoic acid. diaminoproprionic acid, salts
thereof or combinations thereof. In a particular embodiment. the basic amino acids are sclected

from arginine. citrulline. and ornithine.
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dei m nase system may be useful in an oral care
conposition to provide plaque neutralization for
W@ 20008%946DNnt r ol and/ or prevention. Arginine i SPEAI/US2008/058679
natural basic amno acid that may be found in the ora
[0034¢avi InycertAih@nibodEnéns, tiebadizUintinsrasid beardinihd, ZedxMyiple, l-arginine. or
certain dental plague bacterial strains such as S.
asahgﬁﬁﬁﬁis. S. gordonii, S. parasangiiis, S. rattus. S.
mleri, S. anginosus. S. faecalis, A naeslundii, A
[0035d)doné¢ sameersbodimepis thedsisissurno peid spmprises at lepgtrang entemledlate

ol Wl B ORPLES 0, e ASORLARLR B e i

deimiansti syqammandy Behae furtyy aberapees eshpaitiar e gsovit©plaqdcndutialization
tooth surface wher e aci dogeni c and_aci duric carlogenlc
for cagicy ganiteo] ARd/on eV igar STEIgINSi v RErab PRpihimIngdic s hatipgpsbe found
hel MGV RY. A RGKE §EthS i RADNR 2
0 DB ANBANE 0B AT BY 1A RN ARl B
stralnadl@hMachnsa:igufsf ﬁrgathtenpl?a;quewazgdrsrmkemas Homtlielzieb anginosus S.
faecag]sg»* Hg‘f %?%@tﬂpg Hﬁllsalégge?ék”gﬂby tzgrégzrs 0 )ﬁ; nbzyn ghgmglvahs
and 71 H&)ﬁtfc&@'foﬁlfhleirldh@'ivaqfngl‘{dlﬁ)rgﬁﬁﬁﬁ\@)y]a p&igMmealabiad dlGonment that
‘argi ni ne dei m nase systeni whereby internediates in
may herpressat Hwesps glose fothmiepth pyrfachMdefsaackdgagnic @néﬂgdnnqq@anogemc

stramWainSe g) lﬁetg p%) e%fgdhlc qr UITlhh{] ?he%@?@(mgtné sgl auis may break

downd@gvnmbyo mnmhlmae @)rd\l’l@d’lﬂaﬁlbﬂﬂwb a&ememntiha addewanadfedthe plaque

i norgani ¢ phosphate to L-om thine and carbanyl
and nﬁﬁ‘}%?ﬂﬁﬁt lg enrEQHRERR QR thG GAIQECHRSYSHRN br eak down

car banyl phosphate to form another nol ecul e of ammpni a
IOO%Qind mhbmginqhyaf( OEHANIEAY M3y ¢aboprotesEncdls g calibar enzyme

pathwa S?dssﬂgrﬁlcnﬁed'sngecgl Rnxqés ﬁ)a%l%)se s ’%Ie% @Ner?lgyeﬁe%egﬁets I?rﬁthe pathway

rira as an
are fo@@n@@r o tﬁgbﬁth%ﬁ@ﬂ ddginne ey liehﬁolamgidwme Ide]mmillnasaad ammoma by
system may yield two nol ecul es of anmonia, [0037]

argingya gleguBaRet Sesit PG may; hes RO ks pmI T %ﬁﬁ%ﬁ%ﬁ‘a“ in the
preseﬂ@eyomﬁérgal gﬂ&% 'it@lté mnlﬁﬁ@gﬂcﬁOOBSl Ho§ﬁ%aféor¢tarr@imate kinase

5rev ental caries he ‘oral care
may Idnelm)msk tlown cmbamghﬁloesnﬂ[wdtonfenn sngherttheleprle s€mnmonia and carbon
ILnvent |

de i di.at es produced in.the
dioxid g8 i B BB AT oS A CRTEHTT R G IR e ARy be used by
the algifolHR®ablctih B hit BfergPEduirddfon Bronwand AT BiREN), whbR SPadethe
I'n sone enbodi nents, the other care conposition

argin|ngcleiniaascsysteml minecld|tyoguriecubsstd ¢Mmatts, t he or al
care conposition includes ornithine. In sone
[003'é|nboli|hneh¢® fbhmi thraalm meeembmlprosmts ithmaimmoniadasy help in neutralizing

ar ba embodi nents, the oral
oral Pj%ﬂﬂg pg%tﬁﬁg |a<9 qrﬁ)&qvaat Cieng\i 't%8nbi nati on of
citruyllin or ni t hi.ne, arba hos h and/. or
10038t nothe hREirearmpRuS ooER TR RSN Es he T dfen iz ey

mclu§é’ ﬁ?&fﬁ‘eﬁlqg§%}od1_@&1 QA agfife SINASE §ysR. NBYchiiREhHéBates may
he above described intérnediates in an effective

mcluémuntlme l cmlslmne, ﬂedﬁ@@bnmhpl@wme ohmgomsaanebodonpvisitha eher care

in nqo
COIl]pOSI%OIliI Cljnec?ud%? rullmc n some tembodlments the oral care composition includes

omithine. In some embodiments. the oral care composition includes carbamyl phosphate. In
other embodiments, the oral care composition includes any combination of citrulline,
ornithine, carbamyl phosphate, and/or other intermediates produced by the arginine deciminase

system.



about 10 mmol /L internediate. In other enbodi nents,
the oral care conposition includes about 3 mmpl/L to
w@R@an99adsamol /L i nternmedi ate. I n other enbodi NnRCE/ES20081€58679
oral care conposition includes about 5 mmol/L
[0039]nt eTheskabé e chiifskdfonlingy tohide stic dbons describbRintetveditic® h an
are intended for topical use in the nouth and so salts
effectiygramugt. i sope G&@éﬂ%m? ARGRTRE G cHpRASH I nelydes abgyt 1 mmol/L to

aboulslld)qhmﬂ mtél%etdli"zﬁe appcgﬂérsen%%rﬁm QI &rat (L ‘Pé"cc'on%c%mo%qgcludes
table salts inc e salts known in e art
aboutrﬂmnwda(teutab@alﬂ ymalb/'L eptoiddets alnt ghareebgd imeerad, Iﬂy: oral care
considered to b hysi ol ogi cal |y acceptable in the
compgifA It abouh aNTH L PEREH ded. Physi ol ogi cal |
accept abl e salts incl.ude those derlved fro

1004045y %mﬁ%amn;% of thedpyentp ateipiepdad; for Eﬂpwa} Bserin shegpp iyl and so
salts B u@i%eﬂ% PrRber®XARRG @folifl BAdid foPRuchalst Sp iRy MRSl and

aci ds which forma physiol ogi cal acceptabl e anion
ConcmtrgtlonShy@l\nd@hl Siniatlle selts nclide ddtsdabovnam dlebattste ludxihatmmnutically

forned b siolo
scceplfble Tk BlerEe sl AOTaer Sl e i Pk R s Bis L A SRl e amounts and
concehtidBbiis piBtiadds H%%l@scm?ta@&btdbm ang irkdicUrdserdeAl &pdrbie
earth netals such as cal cium and magnesi um
phanmwslmllbgwawbiﬂ IBEICAPIC B PELAGIg|ackls @aga% fopexinimdelaqid pddjtion salts
| .
form e AR BERRF A AR (N bt ebliBicAlon, L2, 1EURIRLRPY: bromide
salt. audibage atddittongsaBsl fotrﬁnbﬂ by based waii dhofioeth Agphgsiplogiiabl aghicpableycation.

. acc abI ani 0041] | n various enbod|nents,

for o5y 1v %?r&rq ékam R SUF]?I aspPlassih N god&wé q¥ algdlgm earth
04 0

metal‘év\g?cél ét’stcglcgﬁi? Whd %Qﬂﬂgsmno/o glﬁyosU"k%lé Qlty@.cccﬁ?zlt;ﬂ?@?ﬂ%'nt@dg becla obtained

usmgcs@mﬁmdmrqmdume kg irf e apx fonpkanpbdyt redctmgwt sufligieralydusic

commBaEs b PR T A A S8 e i rion
abbrevi ati on . radi ti.ve dentin abrasion a

[004k]e| aty %IOH%%B?Jémsﬁtsa@F g?g%lwwo Sp{ois PHISFY, In @R MQupierf about 0.5

wt. %SO GO, SERE kbtﬁrc%n{p'bﬁﬂgh MR IaBo@ NRHL %‘aﬁ&uym wt. % of the
nount ed i n net hyl met hacryl ate (bone gl ue) stripped of

total eqrapms|tioniwrgit fod cxanple abdt Ushivih §o.rbodti &> whastbedt yt. %, or

soci ation (ADA) standards (reference
abou FE i AL o Bbe e Ol?r“eelgl ‘500 stTokes. 410

(0042 Vi'a Egéaﬁfg ?izgnt lﬁel'{'lrléé)ng rﬁ%[g\lfsg%g{lb\é aglg a rera%vc measure of

abras?x’fl?/e FiyBRAf @ lex GRAEd Bhmart HEcoweREthiafe rRRBALEH MMeifoRRuPounted in

er énce toot hpaste nmade of cal ci um pyrophosphat e,

methylintethaghilate thoas g L@b@mppgd@é nn@lq},ahmtedflntgp@0)rtlsénncr-mdch|nc brushed

by Ax%g%éfg]]rﬁeﬁi%t%g%ﬁrl %o%t Coﬁ,p;?mf#ds (Sre é)r{zﬁc%%?ot??wg? ul|>6§ Pregsure, 1500

strok€y1@-1641 \f’ﬁwrelof)dhp@snd: derr[yp MTis0udioesivity ®f theSihsawger is then measured
fluoride salts. wi de variety of fluoride

and r?@hd‘yir q)roqxlﬁﬁmﬁﬁxtltél( qo‘ﬂtrgl él@fntegés @ﬁﬁqlg@g&ggngﬂa@ég@re@fze toothpaste
made3lcdRlfn birdBhasBRuk v kD iPHERS RindiPIRER b MuRIDL 150 R WhiBRate the

of suita oride ionyield ng
relative scale.

Fluoride lon Source

[0043] The oral care compositions may further include one or more fluoride ion sources,

e.g.. soluble fluoride salts. A wide variety of fluoride ion-yielding materials can be employed
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materials are found in U S. Pat. No. 3,535.421 . to
Briner et al.; US. Pat. No. 4.885, 155, to Parran. Jr.
w@pooa994snd U. S. Pat. No. 3,678.154, to W dderP@&r/usio08/058679
i ncorporated herein by reference. | 0044|
as soltegy efsehibad flieide|inl te plesehOdongRItioAS E\Qﬁ]h}ilé{‘ﬁof datthblafi@oride ion-
not Ilmted to, stannous fluoride, sodiumfluoride,

y‘eld%t%iﬂatﬁﬁrf’ ifemad; ind)-S i u?n’n%r?o*‘-llu@r%rb‘%%ﬂat[és By cNerm
4.885,13950(0®drlah CRL & a. %mﬁsuﬁgtfﬁéj@r | 154CR Wid RILNE. incorporated herein
fluoride, amonium fluori de and conbinati ons t hereof.
by refemerncert ai n enbodi nents the fluoride ion source
i ncl udes stannous fluoride, sodiumfluoride, sodium
[0044fonoREproscnptios flnatide @s samicks iaslutt Yuunesot ligrieodto, stannous fluoride,
.1 0045]. I n certai.n epbodj. nents, the oral care
Sod'ugbﬁw@et PRSSBIM {IHeden s areniedyoroplesnigist sadivn flyergsidigate.
amm&fiuh! (HRFdsH RalcOMRirRI N forUe, rdnﬂﬁorﬁﬁﬁlvﬂt@'n@g dnﬂg:'bﬁﬁg'uﬁﬁhl d tgereof In
amounts sufficient to supply about pin 6
certapmmb@filrmeinmhe flgoiidnngenree a10IlLyieastahums tﬂuabdutsoﬁaeﬁl fywmide.
di % f? 0.to a ut 2%I [gg about 1000 to
S0 méb qpe LE’E)(EP aécagsw ﬁdﬂix 45 rﬁBfn The appropri ate
leve|l of fluaride wil] depend on the particul ar
10043] ) L’t%fﬂ%‘rFm daER RGP $457 CaasIas QUdbE HVEgAnaERY 3jso contain

a souﬂ@‘b@ nabesd 101199r fAGorARPHbVidRE 1%@11@1'11‘49 rdhfé»@ms%uf‘ff%@ctnh R)aﬁﬁ)ﬁl y about

genera consuner use woul ypl cal y have about
25 ppll@@O-StQQOaiwuof fllm@iep@m gwerailym@aattdbpat lQﬁ)qmmpacsg gabout 500 to

R TN LR O N —

level OF flgareie will, &E&MMthdﬂfchﬂeapde@ﬂ(ﬁﬂ Kl ihd&hi R example. would
sources nma e added to the conpositions of the

typicalhiAave 2bot dPO 0 phayePSOPPEKbQdY . 4 1oathpasty fop gettsealcongymer use
wouléMyplcéﬂ&'ﬂa an"ﬁaoﬁ[rm 10%88bu9s 89% M wﬂbgggl\!%rcfc{v\é‘nﬁas&bl?agﬁng

% I'n anot her enbo
somca’th@tljbssl Al\ﬂellll%ld‘lyOI\MBB@lﬁE foobrdféwsioneingppiciticartould laneudhmKich as

enbodl of fluoride salts to provide the
50005 5V EhE T ﬁ@%pwr@\f@r’“a? fluoride ion will obviously vary

based on the weight of the counter ion in the salt. .
l004q100451uovﬁ%}0@ SPH’@%B%@% pedegrio gsroningsiiopap tihg pvention at a level of

aboulbd 6?(\/? Qﬁ% ?oo%?% wfn VA 8%4 f{'ﬂg&ﬂqgﬁt%‘eﬁ)&n 0PL ?f"ﬁ {d ?%5 wl %.

sodl um | uoride for sta Ity reasons ras ves
and i arfdiker Gorbpdsndni et 6f1 Whés lombent 1 on %y veabginoif #& @mposition in

dnoll%]rzlgg %}g}tﬁed}‘é \(isleg &)girag%q}%ftg g?q:w gﬁé@ghéﬁ@ al CcI)Iu [g]@nde on
will @)ouslﬁ%@ﬁ%@%&?@ﬁ tHeBvdi 'of%epc@ﬁ)]é( @) g)lhe safif di Cal cium

phosphat € di hydrate ( 2H O al so soneti nes

|004‘{&|ef e the c&‘ﬁb@él or‘?@on%r@%lal&[lm%é boPLXEARROSPhat e.

ternati vel Y, Cl um car bonat e a In parti cul ar
mongdluenippotphtteds plaf&rrcdm) saditnorfhibede fanstdbditgmpisoysed as an
abr asi ve.
Abrasives
[0048] The Compositions of the Invention may comprise a precipitated calcium carbonate
(PCC) abrasive. calcium phosphate abrasive, e.g.. tricalcium phosphate (Cai(PO.),).
hydroxyapatite (Ca;o(PO4)s(OH),). 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.

[0049] The compositions may include one or more additional abrasives, for example silica
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[ 0049| The conpositions may include one or nore
addi tional abrasives, for exanple silicaabrasives such
w@oopoeaspi t at ed silicas having a nean parti cl BCHUE®08/658679
up to about 20 mm such as Zeodent 115 , marketed by
abrasives Bichhdy pescipi@iddailicas Rivihg ahteas pumeigleali2mfiupad ubeit 20 um, such as
sodi um et ap hosEhate potaSS|un1netaphos hat e

Zeodg) P aTsFFY BREAN. BUPET CRRETAFEH HREeS BT BHNE dgpodium
meta%g@%]te? ?Eﬂa?s‘?&m SndTBHRE LS al uﬁ{mlﬁﬁ'm R LRARd Q@ﬁlﬁﬁf bentomte or

e silica abrasive polishing material's useéful
otherhsdicedus, masriabe ok cambinheorstthageofabr asi ves, general |y have
an average particle size of about 0.1 and about 30 nm
[OO:(Hbou’ll“héslhndalﬂmw pdlBhimnmaldrealsidefid ae&hr aswelsis d&mt]lnﬁ abrasives,

recipitated silic ilica such as th
°°ﬂer§[1¥ e g Bger paEE i ient abo O, 2 qbg n. abaysa alz%bout L5 pm.
The stll‘{}:a aﬁ%@fﬁze@éanadc fréf} grée'i ateﬁ%‘hca'ﬂ?sxh@a églg s%@l? as 1@ silica xerogels

Digiulio, i ncor porated herein reference.
descritmd i EAf. Qat QJOI BééSJZé@,dgé’laéerazr al. nmﬂldé &dt. Ned 81862 387. 10 Digiulio,

both s Sl Ty b i feriet oo i 50 A ol A R e he teade

name SYdidtIBy tHROFERNBFdecEI%ED0 bDaHQSn GheMcaHDB&SI 0 FOTR: pr‘éﬁgﬁﬁled silica
the trade nane Zeodent , including the silica carr%

matetifigingbidp greae norkgeoiethe 115 Haher Gorp. unpigedis teidp pame cnt®
mc]uagé g?’e' Y Al mgqlt?ecéﬁ E%Qtl&ngjdgm fl%t and'\H9 Al" %%%’ﬂic%ﬁl])rats%es are

I ncor rern erence.
described iraUrS. @ab O, 1BA0S83kn a8 asee, medrﬁdsnaaaldshetaneby keferentehe
practice of the oral care conpositions i n accordance

[005M t hIit de@rainBhestidients RGlddRe nfdtdrLau@alisn 8RGractice of the oral care
preci pitated anorphous silica having an oil absorption

comppgifiges igfacedsdance MaBxthe Hagnt@oinglyda oibcy2als ppd aregipgated amorphous

silica h'3€mé%H %g a?gorgﬁgyg%lé oﬁﬂoglplgssgthgﬁ) 1 (%J&l;‘foo %Slﬁ8£ Mpghe range of

I ON val ues are neasured uslin
aboutABSTA/ IR0k t@iuboME'/tOI‘tmdl 0D28dlica. | ©ilabsdrpdion eftxadir cﬂmﬁﬁﬁlredt Using the

ASTR bronaTeiod Bap P ueeiian pisbedmnau e syeatyr GARS A cles
havin dhy@R@barkiheHhe orAORRD Il PRk PULA ARITRRAN FEitSout 10 um.

rasive materials conprise a large fraction of

[0052 er y{ns Aul;ﬂ' n&ﬂoﬁhﬁéﬂT EhPabra bvaevﬁﬂgrlff‘lf gélQlP{’ ?éﬂslag%g%ctlon of very

bo exanpl’e shall particle
smallzwtidies, aod bhoviag adbo liss than abbat um. rﬁnr ef(mﬂple)smﬁﬁlpemcle silica

ersiRnbeE st Qoeosle ek Smil eet LELgR e L
partidl&AHE b RE ﬁ&?ﬂ%htfbﬁﬁﬁdlé’nonﬂh@g&é@éﬂ re(ﬂl?yiﬂg l%tp%rsensntl\ ity. The small
Corrponent may be pr esent in conbination Wt a second

partidlacqaponpar i beprbirasi cambingionerilai ﬂecentbdmigmmrtsle ghopsive. In
rises abo

corta 3 SO or RS blegOr SRR G ot bRy smat

particié. ©f SPS st 1 @ tRdboab3®@s oY & col\RAha)al kbmisiot |
absorption silica abrasives particularly useful in the

|00<ﬂf aci b& %uqus&laﬁoh &m@@&m@av@srp%nmwsiﬁefum mﬂ% ke sade
esi gnation Syl odent XWA* by Davi son Che al Division

mvemlfoan?{naldgptad angerche tracBaclqslgn@tpq;l Sywedeng X094 . bgﬁqyds@mC hemlcal

r e o heles;: 9
Diviekg il Crerd e 101G MR ORISR iR SRt mvdroge!
compdgcd\&fi l@iRdcles of colloidal sihca havmg a water content of about 29% by weight
averaging about 7 to about 10 gm 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
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averagi ng about 7 to about 10 mmin dianeter, and an
oi | absorption of |ess than about 70 cc/ 100 g of
W@ 2000020455 an exanple of a | ow oil absorption BCT/US08/058679
abrasive useful in the practice of the present
inveniimvarﬁdoﬂaenu'ﬁhen abitasi V@ td shopt 6¥a by weiglthi@ cdiclenbadi@ent about 20
osition of the presentinvention at a concentratj on
to abo(sqt 3% dyrverghty @1%5@99[1}8D%1W1wt91ﬁ9ut 0o gbpd50% by weight.
nbodi ment about 20 to about 45% by weight and in
IOOD"én ot hepma ebarivits Bp datic uinogcidis incosTyatpyd inkep ¢hutifrice

compéﬁ%ﬂad ik DRI f@ﬂﬁﬁ%ﬁé&hﬁ)ﬂ iy cg%ﬂgmgg@pbﬁh‘?e o gzﬁ'llculal

I ncor por I on 'havi
precuba&ﬂ Cﬁll@l’tﬂ'ihl tabomne @smnbmsmg Lalrgihinnaad niyimae ealtsaneh agmrginine
articul ar grec d cal ci um car bonate, as an
blcar%r‘ﬁé‘ff ¢/ gempe h?sg‘i i‘\”r Y Hlfr 4 GriR apd 18 304eoUs FeIHiigpscan also impart a

fishy taarsg' o *at:ﬁ‘{gf RAPAI&padi&l hAENR&] V- %?'Olﬁli'n@()? RGhdiNe Qi'ltg R\%Fe
in taste, i'n aqueous sol ution can al so i mpart

mcorpﬁqxahoy1rn<as¢aéca1€onxieqﬁseml1 35, dentifrigadomuieimedt cfﬁ@mvm‘ewemrations

o imgp iRl S Sef St Sat S P R LR PR Er AL e 10w

based@nf1BE totl & cFEH ©€ el Rhii 1S fErohul ARAl thedddtd &AMhbYthREf dfaBE¥entifrice
and sensitivity relief typically in_an anmount of from
formuatiays Mowld bg deasslgd ascerpraredtodhe mp@fwnghtlph avithout the addition of
r | ation, the taste and nout hfeel of the
L- argg’%gatéfar#@@e %E%I ations woul d be degraded as conpar ed
o sanme orruat n tfh gddt
["0’1 ar PWF\’% ‘b S e “"‘{'60‘6%? %’ﬂf\ﬁe\’}g}‘h‘sisp"ﬁégf‘he
preseStUnhdntish B YheRanioh @M dark iR QF EANE €l thA Hakd entisfiect
of the present invention that the addition of
formylatigngiopiprisingcalgigh AITReN A FANPIEYdg asEBEI@Rhehppgegtent of taste and
mouttﬁf%él%kﬁﬁt'eé’ t%Q ik fﬁké‘?or‘n‘ﬁ}a‘ﬁ%) EI{K?%&9@%&%&@Wa%oénglel‘i%c@ptance of
can ancenment o e an
thepratitldlnd)wt@&uhmr.t he dentifrice fornulation and to an
increase in the overall acceptance of the product to a

AcenfsQ $nti®ise tRgBRbenttod Fomaease the Anount of Foam ng
[0056] The oral care conpositions of the invention

[005?I S OTﬁ@Nral Aed BEIBp ARG N thelifvdnfieh 8RS PndylRclad®ANE gl 1o increase
oam that is produced when the oral cavit |s brushed.

the atno@8 Pf faant thet is arddpeceywheiplhesradkavifyeinbsish i ncrease
t he anount of foam i nclude but are not I|mted to
[00:7nol ybbuyteathy:leemapha df egentsathat ipotasawhisarnaoit ofifaag imaludediut are not
e po rrers

imitcgy P B R P iy P PR PR D5 dfeinate

polyhdte thickness of the foam generated by the oral care
carrier conmponent of the present invention.

[()0:’51:]> ol Y‘Pﬁé’gﬁlgég!éﬁﬂ@léxﬁ n@dyﬁgc&w&}{mm %Y"'fba"fﬁarﬂptlh)é% BMc8N6T the

gl ycol or polyet hyl ene oxi de. '
foam gehgrany by Hyl carmlecsrcswmamomﬁooemtolf ﬂicsrmmem twienwiPolyoxyethylene is

have | ecu i %
atso SR BRET i Bt Bl alt Tee ) Ao Pdarl= s8R G The 1
polydi§etdbiends sa0b10A8 thid imkAtbN will have a molecular weight of about 200,000 to
about 7,000.000. In one embodiment the molecular weight will be about 600.000 to about
2.000.000 and in another embodiment about 800,000 to about 1,000,000. Polyox™ is the trade

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

[0059] 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%
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2,000. 000 and in another enbodi nent about 800,000 to
about 1, 000, 000. Polyoxw is the trade nane for the
whe@b/osabzecul ar wei ght pol yoxyet hyl ene pr oduceRCHys2008/058679
Uni on Car bi de. [0059] The pol yoxyet hyl ene may be
by wadgtee€thic ordl care caniutirbmpbnea ofithe b4l teareakdipositiOfo off the pRRent
enbodi nent about 5% to about 50% and i n_another
mvcnlé%oa’ PRI EaRbIRMIRA4CH! BHBRIPTADOUR FOMBIHHAN OF- BifEISkTdase) is
| 0 { |
o e R e BE L O By P Hhther
embodimenhaboot Al tcabaut Ochhdsi \tvq:lglm (i.e., a single dose) is
about 0.01 to about 0.9 % by weight, about 0.05 to
Surfaalasit 0. 5% by wei ght, and in anot her enbodi ment about
0. 1 to about 0.2 % by weight. Surfactants [0060]

[0060ANOt Aegth@geett opabhORahtMdédialheed tdte thRp&Yi@dn SRAREInvention is a
conposition of the invention is a surfactant or a

surfagkang pi s gngflreég@mppbblé sunfaqtagés SyHieblesyrfpgippta are those which are
reasort'?a‘lj]ﬂ ch]é‘ﬁmtro% d‘{e QPcﬁ%}Y"ﬂ:‘ngQ, 1o %aﬁﬁﬁé %Fi%mcy cﬁfo%PJ fionionic or

out ran
zwittar’a)tnccmrfactammnl oni C or zwitterionic surf act ant s [0061]
Suitabl e surfactants are described nore fully, for
[0061@xanpli@bleisrfhbbtints Matdesd¥bed Ind?o QAL &or ek@mARY InCOISaP&t No.

al.: US Pat. No. 3,937,807, to Haefele: and U.S. )
3.959@38. toMdgricglagt al.: Y5q Pay 5‘063-8%‘&%07&‘0 Iélpetele\',vﬁxpct];{ S Pat- No. 4.051.234,
to GlésE%Qt d"f‘? o&fﬂkﬂ@trfb &ggra*?é’d ﬂe%iﬁ WJ? rr‘é:f@renLQ 062] In certain

rent’s, nioni ¢ surfactants useful herein
Lhnclude t.he waters sa I |f at i
[0062 ll]aV In cert%ln 50 fém%en e z}moféé §usff"tg{ané L{@.{tul ﬁeurem lﬂﬁﬁdﬁ lkle water

solubfe&dltﬁ@ﬂ allandulifhies Madigs aHTDOi Ubloeabsal I&caﬂﬁoxﬁalbx’ﬁ'@hﬁmedlkyl radical and
ogl ycer| des of fatty acids having about 10 to about
the wq_tgr-gog

wie prltatod sulforatndi aprqeiysey desf| fath ¥ idsolfiviing abaut H%ﬂo about 18
carboRl gf ?%S'S%ﬁﬁﬁl ﬂ;ﬂ@l §19I‘flitiz‘ %ﬁﬁ?ﬂg%g@l?é&lr%%ac'dq:%dlum oco ul

hates are “exanples of anionic sur tants
monoglyperideMukibuin esare txanmpleno tansanid s fatns afalyis ajpso Mneuulcs of anionic
utilized. 53006@ I n anot her enbodi nent, cationic
surfaclajjty way alsp be 4y in the present i nvention can be
broadly defined _ as derjvatives of alj Ehatl C quaternary

[00634 ol Q&mhébﬁﬁmﬂﬁ%mh sq}}orqgc %ﬁféctp@,tﬁ gsﬁp W th%ﬂxgpcﬁlt invention can be
broadfyPiHA @hy&rﬁgﬁ% Eh?tr% ei|1§xr§: AhRRRLAL Q&E?&Hﬁg h&dng one long

auryl trinmet um orlde cetyl pyridinium
alky! cidio cmdamngebg‘ht & toi aretthyg calmunmlcmm frchms diryl (rimethylammonium

chlor GATPVAMRYT 1 HELSy A M RO Pborpagg o o 2%

1sobuﬂ¥15HeﬂbWeHchf|hl‘é@fylbeﬂ@ylﬁhﬂ%omdﬁ{ t168dd. becRaf alk@@Gdhylammonium
lustrative cationic surfactants are the quaternary

mmt@mhwmlﬂumd‘ruoa@g wdgexiwesdhergol), S. Pat. No. 3,535 42
1, to Briner et al., herein incorporated by reference.
[0064Cer t Hiustrgbreicamdige smjfzfcmtmt thegpptealagy amptonagn fluorides described in

U.S. lng IQE).%,éga.AlZIlpto gnecr%pglo%erem mcorpmated by reference. Certain cationic

surfactants can also act as germicides in the compositions.

[0065] 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. polyethylene oxide condensates of alkyl phenols, products derived
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[0065] Illustrative nonionic surfactants that can be
used in the conpositions of the invention can be
whewatdssdef i ned as conmpounds produced by the PCT/US2008/058679
condensation of al kyl enc oxi de groups (hydrophilic in
from thatcuiidhsaMontdbfathytenganide wiyidihe phaotivrc podimaid rbfbertine lox idyand
be aliphatic or alkylaromati¢c jn nature. Exa of
cthylegg b eﬂamr@mxadesfﬁpfl%{wtaﬁ?ﬁahthéﬁ%ieoh%mlor& afigeriary amine

oxideb,/10hd @il t@rlla?yﬁhdo kh‘m@ Bk iSs, 1&@ éﬁ%hm 51@9?511‘??6"(@%5 and mixtures of such
condensat es yl phenol's,” products derivedfromthe
1nmem@mdensat|on of ethylene OXIde with the reaction
product of propyl ene oxide and et hyl ene di am ne,
[0066¢t hylnergaioxibedcoemie lzsratea'&ninfsyatlhblﬁmmrfactaalsamhﬁnll & tht pregent

chain terti |des chain tertiar :
inv ““Bﬁ‘b%ﬂﬁ}ﬁeﬁg %jﬁ)/ 8%%%?‘&59‘3( Wa§iyes é”u aﬁ%}i‘l“céIHFLFBB?I')d‘@By‘aH‘&m
phosﬂi‘fb?f‘lthﬁ endfufsMeh RipBLAA, fr wiuQQ@@:] alipRaGefaliRhR can be stra1 ight chain
mbodi nents zwitterionic synthetic surfactants useful

or brannhctdh endowkgeintone mf éret4lmhdlcawbmeuweamlgmsiéwﬁ Bheabaas 18 carbon
i vatives of aliphatic

atom 0 at an antonfc, v ﬂﬁﬂ) h narﬁ €. cz“ﬁ sylfonate. sulfate,
Sp‘fP(S‘sﬁ‘ﬁSPﬁ oy 2AAY E Rk H7a8; P oh S
phoslﬂﬂatcwﬁ Vﬁhb@hbﬁdé .GBhsiratiad clagn ﬂw@tgmurmb&mrs SQfted frgdm@Gon into the

erein one of the allphatlc substituenl s contains
compaﬁb@n inglude, batb argtnol Gniigd o roditenakd sl fgaesodsim kiuppyl sacosinate.
cocoaﬂﬂPtﬁmﬁé\{l W@ttaﬁ{e J%BE)HBJS{% lb%fenﬁ) %ooéb%lﬁmgrons QRERIXY

e sulfat osphat e or osphonat e.

[1u trat % es o f P
[0067. el q%aﬁt ciuﬁzir en%m& (ﬁlbi(}l% )§ I{l%lilﬁ]; % Iﬁc'\rJ 10%?(2111&12{65 an anionic
surfadtartl &. € Jsddoum e tsmfadckyl sul fate, sodium | aur oyl

sarcosi nate, cocoan dopropyl betai ne and pol ysorbate
|0068?0 Waﬁ@ﬁf‘ﬁh{@{lh&ﬂﬁﬁ @Woﬁ%hbl[e@@ﬁgdtadt@c@ hagrbdcntinahe

nmbodi nent, the Conposition of the Invention conprises
compaﬂtlemﬂ dnhepresant fveatinn is.agout (sbdite abdua ardYh. i angthereembodiment
a tibl e no ‘ol
about u%i boﬁlt? g%) (‘/gan(ﬁm an%)télgr elniag(c{n%terﬁl abgrlt & g‘gﬁ : gﬁtg ....(%/o bH é\ eight of
the tofdl @6@pésitigtivent i on in about O. 196to about 5.0% in
anot her enbodi ment about 0.3%to about 3.0%and in
Flavodin@tA¥hisenbodi ment about 0.5% to about 2.0% by wei ght
of the total conposition. Flavoring Agents [0069] The
[0069" al TRASAI &1? #)&11@(91% o@‘heﬁﬁ@en‘uﬁﬁ Gy %D iTBRYd@h F8voring agent.
i'nclude a flavoring agent. Flavoring agents which are
Flavanmgagems whehpraesei metlwfprad'nee pf s @ngsentrivegntion mndl st b@teire not
dto sentia

8, AP A S By B S S g st

mateSAl81 ERdmpIBd Ath@bsentkX oPIRR1d0bilé BEspreSEAL. pappedinbis, wintergreen.
i nclude oils of spearm nt, peppernm nt, w ntergreen.

sassaffas Sy p,asgge @p@a‘}g)tug a@aor%@mlyﬁtqjslenm ]1@1|eagﬁapcl ruit, and orange.

Also ‘t:lé az?@ﬂrch cﬁgm 'als s';[l?ent}ﬁ)rl 309%59' atnﬁ%PchQfean@@’talI’Ni:lﬁgodlmems
uger urc are ‘su hem cal s as nent , carvone

mnmamekhﬂbefmﬁﬁeﬂmmnmenhmdmnemts enpl oy the oils of
pepperm nt and spearm nt.

[0070] The flavoring agent is incorporated in the oral composition at a concentration of

about 0.1 to about 5% by weight and about 0.5 to about 1.5% by weight. The dosage of
flavoring agent in the individual oral care composition dosage (i.e.. a singlc 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




[0070] The flavoring agent is incorporated in the ora
conposition at a concentration of about 0.1 to about
WG %PIe: ght and about 0.5 to about 1.5% by wed¢Tyk$2008/058679

The dosage of flavoring agent in the individual ora

[0071¢ar eTloosrplosird canpadaagef (he.itvention sist1gla® optiseyllyi ifcladOstic or more

001 to, about 0O, 05% b wei ght and in_anaqt her
cheldlél%%pﬁélhg: taBBIilePIGG ce sune Fug dythesed yellsp ngcmplgﬁg Binding of this
calcu&;hale%wmcaﬁ@t@m[&ﬂmamanﬁ%g&eﬁk b§@E§a1GNIROSI ti ons of

the invention also may optionally include one or nore
[0072@2 R:ﬁéll?(g Sg?&ﬁﬁ g@%sgklgﬁlgﬁqggfﬁ c‘ﬁ@iaﬁ* g?%én?élﬂqpé Pregchn?mventxon
are thmdkbzla$ytdphommeer Tht pwephosphdtt saalrsdlsew gmaapﬁasha&bﬁﬂpbahons can

ve R A ch B aea Y R s e B g s
alkans@étwﬁop%&moamqmﬁelamh@m@w@@mﬁp h@tlﬁaﬁtaﬂl 'ﬁ?u#%%}hoamd

present COﬂ'pOSItIOﬂS can e an of the al kal |
pyropiresphiktepyd ophlosgshbgreofs ahersin the aﬂ,\eh maﬂteds emboduummt;wtassmm The

sal ts .i.ncl tetra al kali ro ho
sais Pl Bt B By drfied o b B B GRS RVRTRAR raqu of
yrommma@sdn PWTARR sPptaient adtfpdEitionUg géhefrzhﬁfé?@ﬁ h va»h%eﬂde at least
al kali netals are sodi um or pota33|un1 he salts

abOUtdr‘é“’Hs/eroph%Pb@)‘F tonshghout hydrtateld 2hae UWhyerapeB.5 wt. % to about
6“1595ﬂﬁ hfnsef fective amount of pyrophosphate salt
aseruf 19t he present conposition is generally enough
Q provide at |east about 1.0 \\t. % pyrophosphate
s, about 1 5 mﬁ Wbto about 6 \vt. % about 3.5 wt.
% t o_about W . ns Pol yners. [0073, 1 The
(0073}, 5 Tl&i‘aQI al @Bmg;?qs?tmg ogﬁlet Ivenfipy, élﬁ? %B%oxgl]lgénclude one or more
polynf»h‘?g 's@d]ﬁis'p\él%ﬂ@lé&%l%@s 851y TR Bn RV YRR $naddi€ Reidopolymers,
ol yet hyl ene yvi nyl net hyl ether mal eic
polysmh@hd:e@ mgyn@héose@@ny@af@wm ¢>@é§>l<( @ar@o\ymﬁéwl gtlbgese. or

po ysgcc[1a11 tc%x\éessfod €Xdl féang}hgn él m 0 Ichrz)n(gg %{eh] a%u“?n l"Ac1§| pgfymers for

examplRpbBAEENRNgds! lﬁ)'ly Hcpraiide ol tMH&hﬁ]. offtbéir &Kaﬁcﬁﬂﬁm partially or fully
pol yacrylate gels may be provided in the formof their
neutrglizge water seluble afiafitmelpl (- 2o Potagsip and §0¢iHM) SEAME, B salts.

Certafif f!n%dﬁn@”lé(ﬁ\lclsu.dg%.eﬂo ;tl(. ﬁc%} 1869& @?&'afé?@nﬂfﬁglééﬁ)%{)ﬁi@dogf 1:1 inother

nmmoni um sa i ments
polynw;mtbly ey enahllyrahaincad imychomde for exaaipie. widthy! anot beer

B e e
Thes@@ﬂg@%&ﬂe@s{ ardRL &b 1 A Wamag a@@@rmeszNq(?@ﬁl\tl‘WaWOO) AN 11

000. These copol ymers are avail able for exanple
(M. Wa25G:a00rand SN Rizgiweantica@irado0yl. W ARD.QAM. ¢iNGRF CZ@@I@@O)
Co ang S-97 Pharmaceutical G ade (MW 70,000). of GAF
PEAEH cal s Cor por at i on.

[0074] Other operative polymers include those such as the 1:1 copolymers of maleic

Polvm

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.

[0075] Suitable generally, are polymerized olefinically or ethylenically unsaturated

carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at least one



[0074] O her operative polyners include those such as

the 1:1 copolyners of mal ei c anhydride with ethyl
wa@emleds hydroxyet hyl net hacryl ate, PCT/US2008/058679

N-vinyl -2-pyrollidone, or ethylene, the latter being

carboﬂylegréwpb thet fsofin soldopiteinag dvunaaii dobidPbdval. wHithdsadW Ynctions in
000 and EMA Grade 61, and 1:1 copol yners of acrﬁllc

PO'W}W@I% Rerayse Ch{F PEEeTeS & Bieyaqnapler i §ihst @ theralphgrbeta
051t19ﬁ whth ' Y, v
s 8 S5 LB G g G411 By gy
Illustq@m cy Flz @desoareﬁlcnyihc,ahttymyhcetcﬂytle'hc caphiaychimeatryliatesmonic.
bet Hy .C_aCj ﬁ cqnt ai n gran activat e ed Lacryl; .

et B pbSa R 0 oBH I 5D B gl Sa By aprglgymuconic.
itacor) @RALONX WhesdEQHE, glithdnid, Sconftit. aphelpheMI &irJiidI2-RRzyl acrylic, 2-

ol efini c doubl e bond which readily functionhs in

cyclopayy{papiic e ln uptheHiss Binerric, gl assdsrand anhydriviss ridihendiflerent
olefi n%olkg&otl'x e“?% gépo%eri)ﬂbfeh@itlﬂlﬁn%ar%g}(@ colggnom?rs mctlucﬁa qu/lefcetate vinyl

chlond”etdnylétEylen@lbﬂH phd che lildel lﬂB)bbetﬁeVsecdmfaus sefficieai eisbadylic salt groups
crylic. methacrylic, ethacrylic, alpha-chloroacrylic.
fbr“%?b%@ﬁ?@y bet a-acryl oxy propionic, sorbic,
pha- chl orsorbic, cinnam c, beta-styryl acryllc
[0076huco‘hf'e1her £lassonfi Rol yreeric agenisiincludes 8 £oBWOE liog Fontaio b ¢,
homo@&lgﬁq {‘51 of's llgsc ?L{/f 5’&912%11% raﬁ{l/loﬁ lﬁ%‘é?}%ﬁgﬁ’%&# 8%&5%‘8{“‘“}?%%% ifocmc acids
and szﬂﬁltl@&e(ﬁ"nd }ﬁﬁl’tylﬁ’ﬁ‘ iwdhese p&%flha’rs afll Bdsed emtinsahhieds@l fonic acids selected
nmononers. copol yneri zable with such carboxylic nononers

from gordpmpioalykagq idiopistasidsisHgh aschpayiamide dmeEtiRrPPang salieric acid
hav m@Q %cﬁ&%]‘u '\\}%?gfht g@%u‘l T®08 (& %1@'7 o8, @66 (H':'f.&g)tu%i El?t[,l% ;f’)é{ 'I\ﬁ).

groups Tor water-solubility.
4, 847c8I4&s}$moI7 P88 wetihed, awmcgatﬁmbtr@dw xafqrcm:posi tion
cont ai ni ng honopol ynmers of substituted acryl am des
Anoti@nddetit] chesroppdlymeris agdntdinslat sl wohiso hiidnipartaol .y thesd

salts thereof, in. p i cul ar where polypers are b(f P
COIlta]&H1qm%m?]§tcgde”q %q[aee a%tlvag’lméléq é%&%%lcg?la Fﬁpal‘llc acia, g utamic
acid Eﬁe%sﬁﬂ?éiﬂﬂk Y AINRIGRE rODISC PRACNES4 866 Do BSikes &GH Y |1RBIp8Rued

propane sul fonic acid having a nol ecul ar
kwnﬁmhygﬁﬂmuﬁ about 1,000 to about 2.000, 000, described in

U.S. Pat. No. 4.842.847. Jun. 27, 1989 to Zahid,
(0077 ncdmrp@cr;ﬁhegi ofud caierzotnposiabe erns:mmemmhecesslargftm hddcdonss

pol yneric a cludes oI amn
ik Gane gl o RS Set SPATTSY Sp Bt TN Srenkics e

perfoﬁw@sﬁh@%ﬁn\ﬁ@azm qﬁcé@dlﬁémg&ﬁﬁeﬁﬁ @8 ﬂﬂél\énﬁwa@eﬁls ar
glutam c acid and phosphoserine, as discl osed U s

carboPatinyl jolynkrg gerragensi, Ihsféroeyethﬂ'l cellilpgoangor atwltﬂzéﬁf gilig of

refere 0077 oral care .
cellugh AT TR RS soi oo PRSLEHabee BaT s F B Sroameny
hydro&pétﬁyle;el1mgse’rmaarrhlalurﬁsosuelﬁ @svm@yaa g (RS iAe lagd COMS k&MY can also
of to stabilize or enhance the _performnce of the

be inqompariedtGadieidal magegstumn AlugbBA sHEME OT fiRelydhyidedsilippcan be used as
compﬁlgegn?stth@ﬁlﬁy&eﬂﬂ%@fﬁ%?ﬂo@%on Ry kHTRE ﬁnprgﬁrj {I;@QSI g?%]go% ? texture. In

oxyet ose and water 'so I'e's
certain embodiments, thickening agents in an amount of about 0.5% to about 5.0% by weight of

the total composition are used.

Enzymes

[0078] The oral care compositions of the invention may also optionally include one or more



cel lul ose ethers such as sodi um car boxynet hyl

cel l ul ose and sodi um car boxynet hyl hydroxyet hyl
w@e2idaese. Natural guns such as karaya, gum aPEU82008/058679

and gum tragacanth can al so be incorporated. Colloida

enzynmg NEsifl ren2yhes incinis ity eaheawilablepebiyasds. WletQdolSidrd]gs.
an be used as conponent, of the thlckenlng conposi tion

endogl YFOpidRTeherm Y 12555 e aRATES. ipATSE N4 MYAM3ses @k eefppatiflqmixtures thereof.
In cerfal '

< b SEREEAER o D ETLT L S0 R Al

In ancﬁhmporbpﬂunmmt dhecnryed.is Ea]mynesdc[gbj(]:?)&}iasﬁm aognalturc af éextranase and

ons of the.invention al so t.l ona .
mutariE AT ORE s Siudts FRLSE Bl e Sy RBlios e diskiosahip Uss.
Pat. Nof 500€93v @ hAk & amr Ot S FRENOLWoaRoHYVIISOPAS RS: 4.355.022: U.S. Pat.

endogly005|dases | ases, nutanases. |ipases and

No. 4348R%d4S. Pat. Nonh0is 1% Un$ Raties 3t998r168¢ and W.Sc Bntt Mion3,696,191
o i STRSHLIEDL U8 SHEVTS e BE PO AIR ASLERIS Rt s

the cutreat ianayior cossti@paabout €:1002%lty ab&it a8 i1I06ncCermbodimé odhbout
dext ranase .and nutanase Addi ti onal enzynes suitable

0.05% 9rabpulel -3% 1 ARotheresndimey Sht Y5 angtBerdinzkadgge apputd. 146 to about
0.5%.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.
Watedd 154, 815: U S. Pat. No. 4,058,595 U S Pat. No.
————3 991 , 177, and U.S. Pat. No. 3, 696,191 al

orated h reference. enzynme of .a

10079}, SREF B 2ls0 B TreSeBhin 4 B Croany hRuS PEYE maRhifh dter
empldyBy 8tht PRepeRNish bf tdBHcrRPBlal CofPedtidR sRBAH e Acfo¥iZed and free of

one enbodi nent or about 0.05%to about 1.5% i n another
organisrpeuiiesntWaler ¢anpenlyawkichap thertsburprehthc sponesitonssnd ancludes

9 0 & o

about?EgHé rag?Lﬁ gg%p\/\gé& ”b/) 17 4b }ﬂﬁéo% ﬁgaotu?oﬁ‘% tgéPng%% 7 nl%y W e1 ht of the
oral compésittongyr E‘paraatdlmnob«/ateommmﬂes @t fee alatarwmasnstauamisplus lhdt

shoul d. he dei oni zed and free of organic

amouriayhigh @quc?d Welk othey, ﬁ]@g@lsbsgpléﬁ%gltbismpﬁgp cl)Jrrz:ntylcgr%poncms of the

posi tions and includes about 10%to about 90%
out 20%to about 60% or about 10%to about 30% by

ht of the oral conpositions. This anpunt of water
Lhmﬁﬁﬁ%&udes the free water which is added plus that

0080f ety SEmBsh PR ra N Aol o

incorpddire e hamesaniQ0 %mvew thBesmp&Yitictl Mo MRRKH IR NS 0kpdsbee to air.
oral conpositions, it is also desirable to incorporate.

Certaiz Iygeignisen also proaeaesimble swssrpessior flavorip g tiaice epmprpitions.
The hHBQ&m?, % Put% l}ﬁlﬂ]c@fa{‘nt a@%r gﬁe&lgqﬁaﬁaé%‘aﬁu Ciad,, fb%ut 70% in one
I mpar b or I ce

mvenﬁ

smee nes 'avor to denti
embodiatgnosid dboonE1% to about 65% in another embodiment by weight of the dentifrice

composition.

[0081] 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
glycerin and sorbitol may be used in certain embodiments as thec humectant component of the

toothpaste compositions herein.

[0082] 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.
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The hunectant, on a pure hunectant basis, generally
i ncl udes about 15%to about 70% i n one enbodi nent or
W@R®anIBeHs t 0 about 65% i n anot her enbodi ment PYT/WE100$1058679
of the dentifrice conposition. [0081 1 Suitable
Optiohnllri‘ﬁgx‘eéilahts indhedeu €te eratinpleebipatey/y diiiiedad cahedigesssi@bin@Sgents,
ycerine, sorbitol, litol pyl ene gl ycol as wel I
“a"O%'a@ HICRST SYRSIPIISAEEAE- +ﬁydﬂ<ltq5\als@"@qutlﬁ 88d1h ah@é&vsmagd coloring

agentM Thddb 8%d &Bel%affb%all d&nﬁﬂ,@leﬁ% |y QherTRYerided 15 6%k, 'Pll% No. 5.004.597.
certain enbodi ments as the unect ant Corrponent 0
to Mzﬁ@oﬂh&a&m é\lmérﬁiﬁsbﬁltomgnhelaet al, ajd0$2 Pat. No. &@dV.BDbno H@efele, all

beine bovg des ﬁd conmponents, the enbodi ments of
ein Wﬁ%&”ﬁﬂ@ H?€B¥|¥ﬁ§ F'¢¥ftain a variety of optional

M hd ntifrice ingredients some of which are descri bed
—Jﬂlﬂgﬁéﬁﬁéﬁéﬁgﬁ%I i ngredi ents include, for exanple, but

are not limted to. adhesives, sudsing agents
0083 | 5y Bhq GogPaskinnsOf LpEseHiitentigepisbe mady vsipmaethods which are

com '“hﬂ%ﬂgﬁqo?ﬂﬁ?g% abrasi ves, and col ori ng agents.

hese an er optional conponents are further
escrib U. S. Pa 04 597.
[0084% I 1|\%1§dl§u 8’@5% %tgbc%&lmglll\!?(hg (‘9 care cornpoglg IgaéeF]%X nculrallzlng or

partiallip net&rﬁ@%o&eﬁnnl%@n iaelf ]ﬂid@& with bn B@U Ngg.i, PESEHROEAIEE hydrochloric
herein by reference. Methods of Manufacture |0083] The

amdC%6#ﬁ6@F@P§n§“ﬁP”@W@mdPE§gﬁ?“ﬁﬂvent|on can be nmde
_using nmethods which are common in the oral product
100854y earctj\@o8urth asnfoprearmplEugtanans. & Ce fivoddarahtasivhs and aiy other

desue%aar ﬁve %gﬁgisen s a%] aéid%d'?@??en?é( 1 aInH i Q«L:d l%l l%%’h q;rmp ”t I all'y

I nine

s BN B B A R

phosphgte. pré€ipRNBdPAIE uMI dadBrate. afdiSe, mfﬁdduf%ra'dQ&i 10AREAS ¥ 8% mixed. The
and aQy ot her desired active |ngred|ents are added to

final gyrsyrisomeshatonasal qaee PIodnstPr emi x 2. [ 0086] Where the
final product is a toothpaste, a toothpaste base, for

CompexitioplUse di cal ci um phosphat e precipitated cal ci um
carbonate and/or silica, is added to Prem x 2 and

[0087in1 x €bhe prheenf invahtiosl in n'ttsyndt]sod‘ apee dhviohtes applyoreab tieasrel cavity a safe
Bjodugt. ng03|t|on Use F ZL The present invention
and efpctive amoURRI NG QBRSNS PFEReLPHSFY ng to the ora
avity a safe and effective amount of the conpositions
1008&]s chharammesttionhand poBals a9serdinniodls verionHel 6 iy g agnethod to

protea%;eot dhy r%cq ll{’dhﬁ% “%\Aﬁ?am %ﬁlﬁéx@ih%%&u#n A;a?llcglllfggts hoded & inhibit

prot ect tatin
formauemoﬁ deradlicaatd. oatluce br phitl cbuhmmltzanoedmd:pl oarot¢ remiibértlization of

the tegtgrnﬁnﬁ%qe r;fpgéfrgsgtﬂ\Flg/L&ftEH € r@%?rg Cﬁg{egh]?gg{l]hbml@p -carious lesions

of the enamel. e.g.. as detected by quantitative light-induced fluorescence (QLF) or electronic

caries monitor (ECM).

[0089] Quantitative Light-induced Fluorescence is a visible light fluorescence that can
detect early lesions and longitudinally monitor the progression or regression. Normal teeth
fluoresce in visible light: demineralized teeth do not or do so only to a lesser degree. The area
of demineralization can be quantified and its progress monitored. Blue laser light is used to
make the teeth auto fluoresce. Areas that have lost mineral have lower fluorcscence and appear

darker in comparison to a sound tooth surface. Software is used to quantify the fluorescence
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the teeth, reduce hypersensitivity of the teeth, and
reduce, repair or inhibit pre-carious |lesions of the
Wepmaed94se. g.. as detected by quantitative PCT/US2008/058679
i ght-induced fluorescence (Q.F) or electronic caries
from awvhitt gyot oEGN)area) AEAE addaiated trdthi e 1dsiod N tGenbRUGEslibjects with
Flugrescence is avisible Iight fluorescence that can

existingeVBIE SROAIIIPNP LS TBFTYI e naaﬁ'gﬁtft Jér maapuremeps ptsyparfegmed in vivo

with reglqg&ﬁsmeq&,&{ areggaﬁﬁéllévnmadﬂpémlthé rge%m ind &Pt'h@%ﬁx‘ﬁcélnrhe
visib ight: demneralized teeth do not” or do

reducor (ympmvamlcet& geleside greaaolurheisanasurod addmienépfib nmthsamﬁ product

antified and ress noni tored. Blue
use. THe Bad % b S e B T TR Lor esce.

Are t hat have. | ost .m neral have | ower fl uorescence
100904, q Elpgsec Q:’i‘é‘FkE&O“PH“%W&F?WG%%IOS'BE&?HV% Bigerl content of the
tooth 65&4&5 86 SlectoRhl MREGRdS EHS Bt al 6bnquﬁﬁ‘ﬁdefrﬂez¥sﬂr%mem[ exploits the fact that

fluorescencefroma white spot or the areal/vo ﬁ%
the had<iblcd atbetbswikpdscd bpon dehimaraliGdivaraal Iex;qsmsmjjtb@txmnwl tdnduct

n e spot ons are recru
cteeriie 8e irEe FBSeel EReRPle T8 i Bl e FRolresniguere
mcrears@ﬁlborb;ﬁ@t An J&?Sas'c@ﬁtlﬁrtoﬂﬂlﬁﬁin‘é@ bEMR pafiedTBASHN Stkrébret ISy indicate
%n nning_of the clinical. The reduction (inprovenent)
demnwﬁ q/etgqnorGcme@élyv@p@;p@m|e§omg:lgirq§do<gtsutfp,@ese\mjn ¥ exgsting lesion. The
f f
sl B ARUER 56 L0 2 P4 SEBGEFRR 8 S e o
after GabhdsredamintOdre fgide Sinadtigiohnd ¢jusicabeqtick ecore&&Ube surfaces is made
m neral content of the togth based on el ectri cal

using adaglilg piRbe Thehartessds Flagier it aliees RrIBsGRIsnRME, leathery. or soft. In
this t)@é BF Q'ugy'i thh?al aﬁﬁ& rdsR¢ ark h&)oﬁ’tleﬁl Ldaibidibad eélﬁgweq&oher number is
xposed upon dem neralization and erosion of
better)afoamlml ECMnderstirepleptstand@ntiynproAsmantt ip cbltatdnlesssﬁsherﬂemen ahsed on the
| becones |l ess resistive to electrical current due to
tacti el‘ﬁ@? s(ggged porosity. An increase in the conductance of

he ent's. tee t herefore i.cate
100916 a:fr MROSH B Otfggda}%wpp arestrﬁ%ﬁ*sgﬁﬂale & methig e fedycg pre-carious
lesionk @PthetHAHAGES m\é"astu'i‘ecﬁﬂ' OXE ECH) RRKIOP to 4 B&mposition lackmg effective
measurenents are perfoornmed in vivo with real teet
amou@sah fesrineandlazatginival resi stance before and after 6
nmonth treatnents are nade. I n addition, a classica
[0092¢ar | Hs @@npcsnfm of detinsantibaeesadidgiomaldieusediiing naetltoaisud fcduce
hardness s cla S|f|ea on @ thre

harmgls:léqcéerlaﬁg orplecgyﬁér IWn cfpethp o uqey%élﬁa 1t Oltnaam’ls reduce

levelstdfﬂbn‘aéﬂr&&ﬁch Q)a(:@ﬁﬁ,l IBSm@?‘Eﬁe'?@QtWetl@\%]%f ﬁlvi%aﬁl'c%&tena inhibit
resi stance i gher is better) fof the

llllcroméb@ﬁ@wéwwuan th tm or ah@rlw%e M BEt andr‘prhmldfnaesmmfe rﬂﬁ@t levels of at
least Q’%ﬁﬁ fgllit))\gl(ss’lﬁ Ssu%z];r cﬁ%lienlgﬁvr ltxce e{ %Q%c%s Corlatlon[ flnc?/o clean the teeth and

oral cAEtyhod to reduce pre-carious |esions of the enarrel (as
nmeasured by QLF or ECM relative to a conposition

(0093 [| ac kma %ew GcréasRg@n®PALS tRf mbiltl ahd ORcAREEIRE pAMSEdM dWicteria, the
he  Conpositions of the invention are

Commatﬂlpm ofrthe Dy enser gk usefuhietmiopstethgalingeicerdsar ghtglin the mouth.
bacteria in the oral cavity, for exanple nethods to
[0094] educhaoeing il bealthgilsogprel tdesbenglitsge 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

o
w



| evel s of acid producing bacteria, to increase
relative levels of arginolytic bacteria, inhibit
wor@po4st biofil mformation in the oral cavi tBRCT/D81088058679
and/ or maintain plagque pH at levels of at least pH 5.5
supply dI0 omnthegs putharays mad ﬂhﬁﬂ@ﬁantcﬂdl&ﬁnﬁh&ﬂbﬁ nathemmlluatde@nproviding
| an alor cl ean the teetB aﬁg. g .cavity. [0093)
a less ppidig) qr§l ensvoxplﬂ@}lé%lglﬁq] elp I5iq PN E@tlﬂﬁ)@l{sqﬁe%ﬁad creates an
envirdHnfhPRESALBAbRA MRUSPIErPRRIRT! RsodiftBd mﬁht RS, Hrginine in
the Invention are useful to pronote healing of sores
pamcahr tsutcsuned fomglmnmrhssu{mrfgp@mﬁmhwarnummcg:llmeaatptcbreatbt hxample T-cell
receplo @l to 1 eca IE ll fsé/tv 1 1l 1‘a tIh a@ OI @ons and
pHsé‘b 3 8§H”b gat We?ﬁé?‘ i %ﬁé’t‘@}ﬁ& FRpRts; (1gK<omegy

methddis dF tHe@ ehboh SrcahsNEeAll @flentahdt S¥@EROh&IMERkIUing cardiovascular
i ncl udi ng cardi ovascul ar health. The conpositions and

healthyet hods of the invention provide particular benefits
because basic am no acids, especially arginine. are _
[0095¢ou rmoomomtlpnﬁgmlambmww INOvsipretgi con bativaepesated into

oral B (BRFREE oL e ot ROl A LR FrRE R, b SHER pases.
gels, R@hiRfriwkes] Eprigdindionewdsiuni.c di stress and creates an
environnent |less favorable to Heliobacter, which is
[0096RS SOkd @8 Qhr%éﬂbug 4§ﬁg’ek areulse® ﬁﬁshoﬁhﬁlcﬂfoﬁ BedcBibRAIdabie M Pevery
i's required f hi gh” expressi on of specific infmune
valuedlgit is wigye ﬁteonsge fAmy eadacmyltbmﬂl@ winge ratlpicdrcedss llndwtatmmus of the

! he ¢ nhance nune po
ranseg BEBRT SRE ERICRTAE el FE ot RO B P ER e i
entireH&L I thd & efNdTANANEY $i £6¢ Gnifi@aintthe ples&it dtbcldgure and that of a cited
cardi ovascul ar health. [0095 1 The conpositions and
referefes, HsdyegacdFdpige etiohe 1 spadensond ¢ when ifpraviyvnased
f
descn'bQ& Q%ewlﬂjghgéggg%?@%%%gggﬁs%f lli arn gﬁgﬁt dStpllg %gﬁﬁﬂﬂ)‘ﬁhn A
nolwxmstdlhl‘ilmg itins dwese BRrayatamdy edaev iy ogmmollﬁdﬁﬁhﬁ)ﬁie aABmlJﬁ)eduhllon as it
t hr ou anges are used as short
is maga $10F ﬁng%Leﬂg SY6d REQUHY e TR Do NG frgmulations
de“n%apge Any value within the range can be selected as
he term nus of the range. In addition all references
[0097;?I teph BNGY Hloaerxgmgre'é ¢ dr QEQEBOL ?J @anmé L%ﬁﬁﬁs?ﬂﬁ@e tflbodiments
heir entirefies n the event a con
withiglgfeistopei o thd mesdnelrwemsc&ntﬂﬁtlesarhmbsme Qanch ioﬂfay fCD‘fllllastratlon and are
cited reference, the present disclosure controls.

not 7t HHBIF £ T GHEES GHBH TGPHRN 28 1 BAG HPUoBugE PPy ithou

departil€¥rofBYe §8rifaRCIbpeMelB .t $hiBusHhodif€itfons PEMEHhRAfSH ASaddition
s conmon in the art. notw thstanding that these

to thoispgfroadi andtdssaridpd hergt shaitdbeppargniophikesciskilleén tetartaind are
stored and used and such
lnwn%ﬁégﬁﬁﬁéngpéﬁ?ﬂ?@ﬂ@%ﬁzf&mbe covered by the
f% | ati ons described. [0097] The foll ow ng exanpl es
EXA er describe and denobnstrate illustrative
_invention,

[0098] Natural calcium carbonate formulations show high RDA:

Formulation A: Prophylactic paste:

31% Sylodent 756.
15% Vicron 25-11 (fine ground CaCO3, natural source),
14% Vicron 41-8 (fine ground CaCOs).
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not to be construed as limtations of this invention
as many variations arc possible w thout departing from
WO b@ospi4sit and scope thereof. Various nodifi cBET/O808/658679

the invention in addition to those shown and descri bed
her ei n 18%oAitginibe Baqapamnaret to t hose skilled in the art
and are int endethPo;‘.fR%%/d wi thin the appended cl ai ns.
EXAMPLES Exanpl e "I test of arginine calcium
carbonate formul ati on [ 0098 Natural calcium carbonate
formul atj ons show high RDA. Fornmul ation A

Formyatigy), igé’f‘?‘eﬂiiésle%t.W' dodi&iacodent 756. 15% Vi cron 25-1
1 (fingoarernsh @%%M{d@aé‘@})‘[ ce), 14% Vicron 4
1-8 (fine ground Ca ). 10% Argini ne Bi carbonate RDA:
230 Forwulxlodert I8: Consuner sensitivity dentifrice 50%
Vicr °n2?<,5Aﬂgi14inéi3iid?a?o<ﬂ\5Qund CaC®), 7% Sylodent 15, 2%
Argi ni ne Bi'carbonate RDA: 179 Exanple 2 - Low RDA
formul ati ons [ 0088U-Pr%ci pi t at ed cal ci um car bonat e

" Q) f ' . show | ower RDA: RAW MATERI AL V\EI GHT
Lxanple L9 R, i 2260 Sorbi tol 70% 23. 000
rboxy.net hyl .cel lul,ose 0 Xant han gum 0. 210 Sodi um
1009563 AT s Tt 1665 A ianoBs b et K5 500
RAWMWISITERELIE ( 1: 3. 26/ EKHHTBE) 0. 800 L-Arginine
bi carbonate 5. 000 Precipitated cal ci um 35. 000

Deionized Water 30.260
Sorbitol 70% 23.000
Carboxymethyl cellulose 0.940
Xanthan gum 0.210
Sodium Saccharin 0.450
Sodium 1.100
Sodium bicarbonate 0.500
N-Silicate (1:3.26, 41 BE) 0.800
L-Arginine bicarbonate 5.000
Precipitated calcium 35.000
Sodium lauryl sulfate 1.620

Methyl-P-hydroxybenzoate 0.100
Propyl-P-hydroxybenzoate 0.020

Flavor 1.000
TOTAL 100.000
RDA 107

Example 3 — Low RDA formula with small particle PCC abrasive

RAW MATERIAL WEIGHT %
Deionized Water 25.660
Sorbitol 70% 23.000
Carboxymethyl cellulose 0.800
Xanthan gum 0.150
Sodium Sacharin 0.250
Sodium Monofluorophosphate 1.100



Sodi um [ auryl sulfate 1.620 Methyl - P- hydr oxybenzoate
0. 100 Propyl - P- hydr oxybenzoate 0.020 Flavor 1.000
WA @nMen. 000 RDA 107 Exanple 3 - Low RDA f orPai/ES2408/658679
smal |l particle PCC abrasi ve RAW MATERI AL VEI GHT %
Sodiunebwembarde VAt er 25. 660 Sor bi t ol 7086023. 000
N-Silfeateq@xyaret hplE)ycel [ ul ose 0. 800 Xar@)tgljb@n guhm 0. h150
3 ' rin 0.250 Sodi um Mon rophosphat e
II;A@QJ%%E&@&%@ i carbonate 0.500 N ifolollégate (1:3.26, 41
rec'@%ef‘(fagﬁ 'C2RPBFRi ne bi car bonat e 'Y¥%800 Preci pit at ed
Smallparasle five aPisepaeed talcoppcashenate p25td08l e si ze -
Sodivmr boiypstl&tied cal ci um car bonate 23.@00 Sodi um | auryl
Methglub-hadrexylbed2éhtdvet hyl - P- hydr oxybemyziagt e 0. 100

PropyT/PORMroRbbyaxybenzoat e 0. 020 Flgypgr 1. 000 TOTAL
Flavor00- 000 "RDA 52 Exanple 4 - Snal | 1Rt | cle silica
rmul ati ons Prototypes are made Wi th incorporation of
TOT4&bs and 10% snal | particle silica 1@9‘9@03-4 m cron.
Sorbosil AC4A3 fromlneos) in PCC base dentifrice w 5%

RDAar gi ni ne bi carbonate. Dentine di $2s arc brushed with

__den ifriFe prototypes in.order to mmc three day
@mﬁfﬁu{ﬁﬁﬂg—'r%&eﬁe\h@e@@%ﬁ@&nents. Conf ocal m croscopy

I mages are t.ak,en’ at three_stages. prior treatnent )
Protojypasar nwdy Witipeqrperaien of %6and | 8%t smabl pagiile sificetd S8 4micron.

Sorbds1 ¢ ANESn Ineos) in PCC base dentifrice w/ 5% arginine bicarbonate. Dentine disks

are brushed with dentifrice prototypes in order to mimic three day brushing regimen, or 6
treatments. Confocal microscopy images are taken at three stages: prior treatment (baseline),

after dentifrice treatment and after acid challenge.

Formulations containing small particle silica show better performance aficr acid challenge in
comparison to control dentifrice.

Table 1. Examples of dentifrice formulation:

Ingredient Formula | Formula Il Formula 111 Formula IV Formula V'
Sorbitol 2225 2235 2225 2225 2225
Sodium CMC 1.00 1.00 1.00 1.00 1.00
Xanthan gum 0.25 0.25 0.25 0.25 0.25
Sodium 1.10 [.10 1.10 .10 1.10
Monofluorophosphate
Sodium Saccharin 0.50 0.50 0.50 0.50 0.50
Sodium Hydroxide 0.50 0.50 0.50 0.50 0.50
Arginine Bicarbonate 5.00 5.00 5.00 5.00 5.00
Sodium Bicarbonate 0.50 0.50 0.50 0.50 0.50
Precipitated calcium 34.00 34.00 34.00 29.00 29.00
carbonate
Synthetic amorphous silica | - 5.00 10.00 5.00 10.00
(d50 34 um)
Potassium nimrate - - - 5.00 5.00
Sodium lauryl sulfate 1.50 1.50 1.50 1.50 1.50
Flavor 1.00 1.00 1.00 1.00 1.00
Water (10 balance) Qs Qs Qs Qs Qs

Dentin Disk Preparation

1. Dentin disks are cut from extracted human tecth.



Formul ati ons containing small particle silica show
better performance after acid challenge in conparison
W@ 0000946D| dentifrice. Table 1. Exanpl es of de@i/U$2008/¢58679
formul ation: Dentin Di sk Preparation 1. Dentin disks
aneDeMin disl@mremeh asided WHhneh0 grie fhfbr dnd PSlnéh'e@ of infehifRAon side.
then sanded with 600 grit paper and polished on
nﬁ@ﬁﬁﬁﬁdﬁﬁﬁéﬁm§ﬂﬁ§hPﬁ%é%@“@ﬁe pl aced into fresh PBS
s I
3 Yo Regertrg, Sl AR ED B Db ARG HER T iy then
vvdtsh rifkid wih PBBNt i n di sk pl aced in 60 M D water and
e e A e TR
MpRRASCORGze. €ach cell in duplicate. Treatment 1. Dip
t oot hbrush”i nto beaker contai ni ng Dei oni zed wat er.
TheBgseling teadings iakhehow Chbionaloficaheenpef pdcbeellbn degpiicdent i n
Trealdlsk in one direction for 45 seconds. Rinse with PBS
aHY agitate for 1 hour in PBS. repeating brushing to 6
t n eBipBHhBrush o BBAGHESht ARInEIMi8812kd waterCPK&, AGihGh 1 inch ribbon
Chal 'enge: Dentin disk is stspended with tweezers for
1 ofrilentifrecel hru€o Ment@ dislsincor8aldactiannien4 seroeds. Binge \PBS’BS and
and th ter.. Place in S for
* BEHASEE dobh o B tne hRF Rk S Fepbpusc b Atfs i pP Gontocal.
f orcelenidia @han@%guabﬁm 513 is%@@bénd&pﬁf[ﬂﬂ hw@gezbrs fbi 1 @fglite in Coke
11 (table 1 nf ocal es are taken of baseline,
afHlaspic Sogs. wlsfm nieped At PaﬁS thew with RH|waergBlacTHePBS for 'storage

b%H? %&mg&ggﬁggnts results in increasing dentinal
i on~ Wi

addition of small particle silica
(SPS). The sanple with no addition of SPS (Formula I

control) shows only est occlusio afte 6
Three deRURETS 181 10 SHIIT Q6 NEL O By SRSt fbpad Bl (able

). conf{e%rlw bd 4R t&&w@fthﬁ;ahg@ a?t‘%f@ﬁhéhirr‘lgs Qﬁcﬁ&ﬁé?'at:ﬂtc‘ﬁqnenge The
ca |un1carbonate CC) [00100] A panel consuner

brushinggteemsents rasuledn ulwretaemtgldngtntﬁlh ecaesigrowyih atldutlpb of e'sdlbpalllclc

s J509) T4 SR e B ATy e

occluélon B &1 trdathn &RH SH BB pAredh td19%@adioYd OPs. replicating
consuner use of dentlfrlce formul ati ons. [00101 1 The

Examgﬁnﬁj DYRFriaS ke ulB ol e8mpHEndEREipfihied €alt R84 8NP CC)
onventi ona y an en 0 rate varil ous sensory

ar . i .
oo 5P B 0 S 8 0 i

formkanmns whe sutyécatd tonhﬁ”emetcﬂeas frzcpbmodioomns evitictotvereanetl under double-

correspondin
blind consume1p testing cgondmons replicating consumer use of dentifrice formulations.

[00101] The pancl was asked to use the dentifrice formulations conventionally and then to
rate various sensory characteristics. For a base dentifrice formulation comprising precipitated
calcium carbonate (PCC). the known formulation acted as a placebo control, and corresponding
formulations additionally comprising 1. 2, 3 or 5 wt% arginine bicarbonate wecre also tested.
Surprisingly. it was found that the arginine bicarbonate-containing PCC formulations exhibited
increases in consumer acceptance for flavor intensity. cooling and case to foam attributes, and
morcover the formulation additionally comprising 2 wt% arginine bicarbonate exhibited
increases in overall liking. overall liking of taste, taste while brushing and taste after brushing.

In addition, the formulations additionally comprising arginine bicarbonate were perceived as
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formul ations additionally conprising 1 2, 3 or 5 w%
argi nine bicarbonate were also tested. Surpri singly
w0 poopa4fnund t hat the argi ni ne bi car bonat e- cOPEHIURS1008/058679
PCC fornmul ati ons exhi bited i ncreases in consuner
sxgmfaraoé}z)bamdmimhe plaeaborconmdlE@nalltimagcanibung, RBRdBR RrdeBcd
f oam trlbtes nd noreover the fornul ation
efﬁcaa&dmtt i felesmphGisannirogucsyiai ivniarie apd exeBneadact quality.
ibited increases in overall |iking overall Iiking
lOOlO&i t'éiscf’@“aslt A¥hed IgAmylatignsUskinggicairdum abesphafet ether than precipitated
calciudf Hﬁi%rﬂlgz Pb@: a;%CH]E b?% wé@ﬁes(eﬁrlﬂy ld@tﬁ l 81[1]8f ﬂgpm | qgaarl)m}/ale did not
conpri si ng a gl ni ne bi car bonat
exhibasgngwantlcamirbyedrensay chiracteridiies pd anﬁ;bﬁectmﬂhé &dmd for@lilation
tLtri utes i.nc] udi ng perceived efficacy,
“lthOan%?HS“fB%‘iﬂ FruiieRicaPod e an, product suitability,
I;é ste and overal |l product qual [ t?a/' [00102] In
10010 gnt F BE EXamplg shewt ﬁm e ieddisonals hpigraaosicighiuch as arginine, in
I t i o !
pdmcf?ﬁpw@%rgoqaﬁikglg éuerHV?\gE%IQteggz%ngé'ﬂ?e sﬁgsogg 81?‘{1 %ﬁ'églr:]r?sglfc? OPFLR frice
fomlUdemmmmt partiaulbdpasengh taseobrmexihiidi 6f wegpitdtecantilin carbonate
[ rproved .sensory characteristics as .conpared to the
(el e YA PR ER ot RO IoRET BEaR T HR0F - ar gi ni ne
bj car bonate |00103] The Exarrpl e shows that the
Examplefy 4B : A2RELAYNe such as arginine, in
parti cuI ar as b| car bonat e can surprisingly enhance the
WO]Oans‘b‘P gvarhighbtiarg eftS. sengys esgroivaiat e7‘TComrrwmltcmr$9y broth
Fmh
(Bect%?@écikgl%]at%gh\% IIL/ICI)ur%nJﬁ(e:g? %ﬁg\t %f [:%E;Eé!ﬂ WLé 880 ), o, fo for 5 mmutes at 1
milliligral a Oﬁfeentomeegiﬁddanb@fmbhax bk Binl ke a;i]SX@miiﬂa&l)GS mllhorams of
5@3 m | ds other than arginine 100104] An
wetp ér"ﬁwght ‘GP wagpherresusneadadsinigadd gilbme1as powsum phosphate
buffeIfI(rJT' @tak&a?l%llﬁﬁ&u%r R p(rlaf'@tl@ Qlelﬁg Id @ﬁ@s@ed éﬁﬂfdﬁﬁlen{\@' the bacterial
he culture was “centrifuged at m nut
cell where hinmdilia Wotldrbegtroduced oy suntaul. pﬂ“bmﬁn@jfcedcetnubasn was 5 nnlhgram

. t
per mE QR SN RRRLE B i ccussBRAGRn fik ot edine. L-
citrullitfic] bif MBHAMIROL &SfidedhRRS wRihat 1 RUTHae Eodcddir BRI sucrose (VWR,

Phillipsburg, NJ), pH 4.0, to sinulate a stressed
West Qhw@oﬁffﬁs nthis Brxipfrew tsaberemcabatedd! 375 e @ slakinivaicvisuh §or 30

1111nutgseb£§r%(iHﬁl%L zﬁglrodﬁ& c1\ﬁ \V;?sl dete-F il nal concentration was

o this final

[OOIOEPnCIe ﬁfeﬁi‘o ax}_z%)(zterfgﬁ ?rpwgmaoz}n /&m%}(ﬁ?z} ﬁ%ﬁg i\ll\tatgdrsgltaacgﬁom Diagnostic
Chemadaqmgnwea toRfRd, 196)f iMialintemura @it &Athispedfiic kHGE R ehd MIRro

West Chester, PA). This m xture was then_incubated at
quantiizati Qe ANy hRHE HyP e e bubliepracsrurgovasimmst berd iverdgrdo determine and

quantﬂ‘gﬂ%rynﬁn% 98}&‘1{,&%}] \Q@?aqisn%o&/g} &chna[ 00105] In order to

r-anmmon say Ki t was used from

[OOIOPL?gﬂl SLI: Ilgg(éqgens]h{%ﬁfs ?'icsanélgo?lag (.I((%(IEIUOI] Vafl‘éﬁs f‘{cwéla SF]?areltetlrﬂ%s using
S. sangliaat pH 40edsl deSerited BBV Fhel rBsubts @61 um thdt the hRehdeaelsreduced
was, nodj fied in order to detepnine and quantify the

by thezrgipHiclepRisaRssiem G2n bsIuaflie Paprice AMBasielar gell survival.

L-Arginine L-Citrulline L-Ornithine
Trial # Ammonia (ppm) Ammonia (ppm) Ammonia (ppm)
1 0.509 0.185 0.185

0.866 0.346 0.260

2
3 2.20 0.332 0.047




100106] The tabl e bel ow shows the anmoni a production
values from6 separate trials using S. sanguis at pH
wa2@9ax48escri bed above. The results confirm tPEr/Us1968/058679
i nt er nedi at es produced by the arginine dei m nase

oy°Leu.bau be—usE 5P produfe ammoniey for cel l 0.0

survival—{go4+6+— 3 Exanpte snowq)gﬂ@t basi|c am no.181

aCﬁdS OthPr t ha 'Inl ne—afe CIIZO‘
Y

ye to produce 35

amfoni a wi thhin t h®-&%al cav ty and

LIS

ITcT ©AasStT
plaquehmhm mhen used in k0@tal care rnnﬁ#ﬁﬂfinn ofthe

I nvent

hdlo &ﬂfs%tﬁ&mréin% are effective to

[00107 ondiei FS\“H@’ %Shoé‘ﬁ tézftfb 'V %rount of a basic am no
ProduC€ qllll%Ohﬁ JiHI88 1R orgiBdality Gdthus. to éncseat blapae piloyhen used in a oral
action conprising at |east about 5% of the

care cofrpositibmbf ba ib¥eniied-ght , wherein the particles of the
smal|l particle fraction have a d50 of |ess than about
5 mMm 2. A conposition according to claim1 further
conprising an effective anount of a soluble fluoride
salt. 3. A conposition according to any of the
precedi ng clainms wherein the basic amno acid is
arginine. 4. A conposition according to any of the
preceding clains wherein the basic amno acid is
partially or wholly in salt formselected from

ar gi ni ne bi carbonate, arginine hydrochl oride,

phosphat e and conbi nati ons thereof.

5. A conposition

according to any of the preceding clainms conprising
argi nine bicarbonate. 6. A conposition according to
any of the preceding clains, wherein the snal
particle fraction conprises precipitated cal ci um

car bonat e havi ng d50 of about 0.5 -

havi ng d50 of about 1 - about 4, and m xtures thereof.

about 4 m silica

7. A conposition according to any of the preceding
claims, having a radioactive dentin abrasion (RDA) of
about 30 - about 130. 8. A conposition according to
any of the preceding clains having a radioactive

dentin abrasion (RDA) of about 30 -

about 70. 9. A

conmposition according to any of the precedi ng cl ai s,
conprising at | east about 20% of small particles
having a d50 | ess than about 5 mm 10. A conposition
according to any of the preceding clains, wherein the
basic am no acid is arginine bicarbonate and which
further conprises sodi um nonof | uorophosphate and
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preci pitated cal cium carbonate. 11. A conposition
according to any of the preceding clains, wherein the
W@ 2000/09%452 basic anmino acid is argini ne bi car bRCTEHUS20881058679
further conprises sodi um nonof | uorophosphate and
CLA@%%ica.lz. A conposition according to any of the
cedi ng cIainB further conprising an anionic
sur f act ant osjtion according to claim12
l\/\ﬁ“é‘r%”f‘]rfaf%%‘mé‘?ﬂslﬂﬂ"&o Rt ant is sodi um | auryl
sulfate. 14. A conposition according to any of the
pr ecedith§Tegtiviermmont ¢ ebasicomype §‘F'ﬁg“ gae ansdliiaeneri al
agent. 15. A conposition according to claim14 wherein
t he lanmsb]@{—ju)@mcéq fragyiontcomprising g1 lsgdabow 6% Af the formulation by
?SI‘TES'\ cidhy \%e?gm Qhea;%dt%anﬂe Oniytgg];n1tlﬁ1ea.rﬁ l%clter;ag: 1%9 haveaa (5% of less
COHpOSMthDoﬂQﬁ@mdlng to cIa|n116 wherei n the anionic
pol ymer is a copolynmer of nethyl vinyl ether and
2.8y @rfpoanfoyidictst@ing8 claliie GARRRShhHSAg AR AL IRANtRAINAHYa soluble
of the preceding clains in the f orn1o§ a toot hpaste
f GupHds @3 saflonpri sing one or nore of water, abrasives
surfactants, foam ng agents vitamns, polyners,
3. erzi’zgmwsiliomraemrémgso aphp ke pecedingnlaims wherinahe hagganarsino acid is
preservatlves flavorings, colorings and/or
cSPA%ti ons thereof. 19. A nethod conpri si ng appl yi ng

o BB B o e SPGB By b s
' @aﬁﬁﬁ? of RREBPT satt‘%ﬁn sE1EQUCRoR ardiRfL %‘ictarﬁo‘ﬂﬁﬁmu o Of
dental "caries, b. reduce, repair or inhibit

phgdioghlpods argigine phosphatehandanarbilations thleef@ﬁc e or
inhibit dem neralization and pronote rem neralization
5.0fA d:dm@dsétehl’mpcddinged aceofperesedisg tiaung yoropridineartmateh.
duce or inhibit gingivitis f. pronote healing of
S@F@ O8#'®cuts in the nmouth, g. reduce levels of acid

rodu0|nq bacterja, h. to increase relative | evels of
6.agFqroptiion aperidipgitg any of the RFCEAiDE piaEp o pYhareibihsishiathparticle

f ?Ira%ﬂ ccbnxmrﬁ& c@lftﬁ'tled Eé’i\éfu y car onatcf tfa'ézggcﬁr(‘)q{f{%%utg.b — about 4

mal nt al n agu 'eve
f @inl, Gikica§asng ds0 of about 1 - about 4, and mlxlures thereof.

7. A composition according to any of the preceding claims, having a radioactive dentin

abrasion (RDA) of about 30 — about 130.

8. A composition according to any of the preceding claims. having a radioactive dentin

abrasion (RDA) of about 30 — about 70.

9. A composition according to any of the preceding claims, comprising at least about 20%

of small particles having a d50 less than about 5 um.

10. A composition according to any of the preceding claims, wherein the basic amino acid
1s arginine bicarbonate and which further comprises sodium monofluorophosphate and

precipitated calcium carbonate.

11. A composition according to any of the preceding claims, wherein the salt of a basic
amino acid is arginine bicarbonate and further comprises sodium monofluorophosphate

and silica.



chal I enge. k. reduce plaque accunul ati onl. treat
reduce relieve or alleviate dry nouth. m whiten

W@ 2@9h994m reduce erosion, 0. inprove system cPEEHB100$/058679
p. imuni ze teeth against cariogenic bacteria; and/or
19. A cbrapssiti@eidoornd: wraal of eheiprgcedid@.claline. fh&radnyikising an anionic
claim 19 to reduce hypersensitivity of the teeth. 21.

UgQW“care conposition conprising a basic am no

aC|d in free or salt form and an abrasive materia
18 b caippesiieacsaiding ta|clalwcli-u\alpeﬁan ahesaraeInc puifaciay & sodium lauryl
fragtd.on conprising at |east about 5 wt% of the total
conp05|t|on wei ght, wherein the partlcles of the smal
E.a‘& %%)l%{)?eshtﬁgqaér:ctélgli ge%ht?)va%y%g glﬁegpre?cfedmg déltl]ﬁ ?lll’t]{bh m18H51%$ %l’r
camiibyct@fal agsigbj ect. 22. An oral care conposition
according to claim2 1 wherein the basic amno acid is

1B R 86 MpoditiorAdtcaiito fimf 110 Qeih thPamtBatibdaIQschiN@riclosan.
total conposition weight. 23. An oral care conposition

18K @5bOGi iPacebinB B ahyOF el RELURE NRRE Bitrhel B&11Ba§h§f%/anionic
0

amno acid i s present in an anmount of from1 to
ofpolyreert ot al conposition weight. 24. An oral care
conposition according to any one of clains 2 1 to 23

1 Whe cemnpodi then mmddn@Midi‘E(imalcﬁ whereinplid agsniapgiyficnés a éfpolymer of

An or al tion ording to any one of
cI’B?‘[ig "2“@ eﬁ’t?ré T“G %@PY@%&%H sing an antibacteri al

ent in an anount. of from0.01 to 5 w% of the total
léth?dgvaPaHowwm g toganygf th pilecqdineclaigippsing il of a toothpaste

acgAhdil lphgmgloﬂb B} fror Pﬁlfln agrjagvgsgglinjgﬁi&nﬁ &?Jg%lﬁg E%E‘ms.

is present In~an anount of from
t otimigso pplysicts. om ywasgintmecints. Anclenerls, orimeciobigh ogdintd, on

accordin one of clains 2 1 to 26 wherein the
St rsaensrs Qoo gt ey BLeambina oA h TSl car o

conp05|t|on according to any .one of clainms 2 1 to 27
1P pitgdod ccemlﬁ%ﬁgpbﬂwwreém YBPYier Yl arali cgreggpmposition of any

ammmgﬁ fl%%"ll% oan diQit? ot b ch el Ao f@mPosi ti on

wel ght . An oral care conp sition according to any

one Q.f r&!ltﬁ:' nﬁ] l;n fo?mgtloxr H(&erﬂ?l car ersrpr I sing

b. reduce, repair or inhibit pre-carious lesions of the enamel,

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

c. reduce or inhibit gingivitis.

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

g. reduce levels of acid producing bacteria,

h. to increase relative levels of arginolytic bacteria,

1. inhibit microbial biofilm formation in the oral cavity.

J. raise and/or maintain plaque pH at levels of at least pH 5.5 following sugar

challenge.

k. reduce plaque accumulation,
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a source of fluoride ions in an anmobunt to provide 50
to 25.000 ppm by weight of fluoride ions in the total

W@ 09p0%9452 on wei ght. 30. An oral care conposi t PORUS2008/058679
according to claim 28 or claim29 wherein the
sol ubl efhuaiducke rdve @rallsvakeciey afoufid. uori de ions is
selected fromsodiumfl uoride sodium
nonol whitepoRasphate, and m xtures thereof. 31. An
oral care conposition according to any one of clainms 2
1 t oy 3@dudé tlaglonconpri sing an anionic surfactant in an
anount of fromO0.01 to 10 wt% of the total conposition

wei ght -imﬁ)%ve 1@hRIhe&@f € conposition according to
claim3 vvhggrnsel n the anionic surfactant is present in

I
conplos ?"?%aﬁfzaé&ﬂﬂ%&%éﬁ%eé B B octi on

accordi fégn eeth @o . 1nor claim 32 wherein the anionic
sur fHctant '8 4 é%lt 84"¥rom sodi um I auryl sul fate,

ium | aure | fat d mxtures thereof. 34. An
2G5 W St o a B Y B shotidof ci af ms 2
1 to 33 wherein the smal| particle fraction conprises

2latAN FAHISHIRROSBINLORPHFING ﬁévafletdmmq:%dg ifier ohsillefoght and an
33braéie g{aﬁ!rla? Qﬁ@alﬁ'gﬂp@rﬁh{ehgﬂnaﬁ&ggq' s lltp%rt?él hﬁ@t%ﬁ cg{npnsmg at

claim 35 wherein t abrasive matéri a
f dezamt abalich wifoed theouo eoxspd>sm:cm, waplhl. Wihxrteur ms ptlmereeof the small

t d of
Clpall'uﬁ,g fgﬁ??‘bﬁé‘é‘a ﬁgﬁp@ﬂ%sls fgmnﬁagl?](: r\yéen ﬁ’a‘%’g }r%gt nc?lln oef sensitive teeth

C QA SESraf £:QT0 bPatk@pjddWm % of the total conposition
wei ght. 37. An oral care corrp05|t| on conprising a

2 491 walggraeempasdionjagedrding toelaga i wheraim therbdsiq agved 4cid is

e L M

2% el dralpard (tcﬁrhlﬁ)sftfoa(ht:td?ﬂuﬂgaw €lain d5@r olairh €3 SvHchaun (st amino
5 mm. for enhanci ng dentinal occlusion within an oral

é?/lidtlﬁlp’ﬁc“é“b%fbﬁ”@@fm ogFomplntoq0ap1% af e é@ﬁ%ﬂ Rosihign weight.
7-9%0&9]' A ddhn stoWa§Z }M\Qﬁ@ lugfs 6&%&%5& 2317 B9 \\%E#Eﬁ} the basm

conprises ardinine and 18 pr in an anount
0 athicoackDcomn S se$ atgent.ot al conposn tion weight. 39. An
oral care conposition ccordin to.claim37_or claim .
28 oL OB R o2 P Ean b CroTas Agdi@d frthet comprising
CANBRGcREat Adefil RSANNJUNAST BER WY1 85 f {/QHT@lchJialt&nﬁ)osmon
wt % of the total conposition weight. 40. An oral care

co\f?ggil;‘:,ltl on accord| ng to any one of cl ai rrs 37 to 39
24 WL Her .60

arngluorﬁil ca][e (% m Blong%Orglélov\é g)au LJ?I,\]\ehC{CII% a1e agggac?cnatl aﬂent is

present in an amount of from 0.01 to 1 wt% of the total composition weight.

27. An oral care composition according to any one of claims 21 to 26 wherein the
antibacterial agent is triclosan.

28. An oral care composition according to any one of claims 21 to 27 further comprising
a soluble fluoride salt in an amount of from 0.01 to 2 wt% of the total composition
weight.

29. An oral carc composition according to any one of claims 21 to 27 further comprising
a source of fluoride ions in an amount to provide 50 to 25.000 ppm by weight of
fluoride ions in the total composition weight.

30. An oral care composition according to claim 28 or claim 29 wherein the soluble
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wei ght. 41. An oral care conposition according to any
one of clains 37 to 39 further conprising a source of

WO bwonyde2 i ons in an anmount to provide 50 to 2BCDOS20p$ 088679
by wei ght of fluoride ions in the total conposition
WRiEHHe- salt &r sdiitc 6 Biludbidie SorQsRIEdd Pém 36&iQAAN M de OsodMin
one of clains 37 to 4 1 further conprisingan anionic
stenadoaeiohopphate. apbumtluss therea 0. 01 to 10 wt % of the
t

31, R]E z%l%g%%ﬁfl%&lﬂ Ill \élcrerd]o?é] t(f Q]?utﬁl? g?giagggt?ltmﬁaﬁlr'?@{:rb&}nfﬁlsmg
sunt irddic swrifiektanit kit air @8ourh ef éoin. 0.4Bto wkh af theastal composition
conEES|t|on according to any one of clainms 37 to 39

wWEg8ln the smal|l particle fraction conprises at |east

32883k al 20reWoltp8hitibh 8cdoPdifl (FAMRPST WhoRinBE AhlonicAfirfad¥ht is
oral care conp03|t|on according to any one of clains

3presant ABanvheowit of from &b tcaéiSve‘Vm@tttm jotd| compesglien tvewht

|
518 O e oo grpurg o DR ¥ ST ety

c E@f"ﬂﬁnalz stlactdd fohesoRinim tdueyl 3bITas| s6aiummta@rdiabulfate, and mixtures
conprises from15 to 70w % of the total conposi tion

wdieggief.. 46. Use of a basic anmino acid in free or salt
form in an oral care conposition conprising a snal
34pAntora Icerefooawobidnn oorapding ingnyaanelod akimaBb i 35%1@femtthe small

n
CRRP b B it A e ARG 24 bt BT Eo Rl Biene
552 ATy <G SR BRRF Lo BN RE BT SRR 15 VB e gh ke
V\'ﬁﬁfe%'aﬂlstsa@ct@@%ﬁ] SN cafdoflat Ssilda NN thired hedddpunt
of fromO0.1 to 20 wt % of the total conposition weight.

363 8n R RGOR] gklgign L0 rdidl 'fB gﬁl e o |cﬁ1'11ﬂ§ 44 td/‘@@{vﬁlﬂ@mt € abrasive

basi ¢ am no conpris gi nine. 49. Use according
t onagenipl ameprosks Ebai mtom@\m% ofghanosl edpmpodigorswaight.

rticle fraction co
3P RD YlicEie COmpELD CONPUERE AL ie T Ttk baL DFa PR i e
O%al@ arﬁkl@'f%n&@c&ﬁpﬁs@né haeAbitbat Y& draheEdmpositfon by weight.
sel ec fromcal cium carbonate, silica and m xtures

L "Vé‘p’@"f the@a'l'cle@@é“@cs@wﬂlmaﬁgc ¢ Gactiop howea @90 ef lepsiban gbaus S pm.
8 I gl}%lr{,lghc}egf %]%c@l%glgﬁ \\%ﬁr%ﬂ &l @aQ 'fégt?bjEéom 15 to

conposi tion wel of a
3 A% draladid@ngosidionAcddréiag 06 clgmh B7 f\xdhf:fé\nf tie blakie amino acid
manuf acture of a nedi cament whi ch incl udes a smal | 7
p&PMPRIcE arginipe ARrhiScRIFRAN ¥) Hipaunt ehpmdhbin 2bwi'spf thedotal

QTF@yﬁﬂ;wgthelght wherein the particles of the
particfe fraction have a d50

39. An oral care composition according to claim 37 or claim 38 further comprising an
antibacterial agent comprising triclosan in an amount of from 0.01 to 5 wt% of the
total composition weight.

40. An oral care composition according to any one of claims 37 to 39 further comprising
a soluble fluoride salt in an amount of from 0.01 to 2 wt% of the total composition
weight.

41. An oral care composition according to any one of claims 37 to 39 further comprising
a source of fluoride ions in an amount to provide 50 to 25,000 ppm by weight of
fluoride ions in the total composition weight.

42. An oral care composition according to any one of claims 37 to 41 further comprising



of less than about 5 mm for enhancing dentina

occlusion within an oral cavity of a subject. 53. A
woreaohogh46f treating sensitive teeth within an BPCHUS2008/058679

cavity, the nethod conprising treating the oral cavity

a

Ofi BnigkiBls@FhctiM i ax@ﬁ!r_n@ﬁlfﬂ'of GRh0.6 P IR B viY, O QBRI i:cﬁﬁ;lb'tlﬁition

basic amno acid, in free or salt form and a sna

pancight | e fnigoicisurfactontpeing sstpciat! foansadivb durylsydlpte. sodem
g%&%ﬁg%@?@?@?é“ﬁ?@%%ﬁh%@%re'n the particles of the

o ,mm [ . .
43. An oral care composifion according to any oncI 0%13]1115 37 to 39 wherein the small

44.

45.

46.

47,
48.
49.
50,

51,

W
89

53.

i'OA- have a d50 of |ess than about
o0 enhance. denti nal occl us

particle fraction comprises at least about 20 wt% of the total composition weight.

An oral care composition according to any one of claims 37 to 43 wherein the abrasive

material is selected from calcium carbonate, silica. and mixtures thereof.

An oral care composition according to any one of claims 37 to 43 wherein the abrasive
material comprises from 15 to 70w1% of the total composition weight.

Use of a basic amino acid. in free or salt form. in an oral care composition comprising
a small particle fraction comprising at least about 5% of the composition by weight,
wherein the particles of the small particle fraction have a d50 of less than about 5 um,
for enhancing dentinal occlusion within an oral cavity of a subject.

Use according to claim 46 wherein the basic amino acid is present in an amount of
from 0.1 to 20 wt% of the total composition weight.

Use according to claim 46 or claim 47 wherein the basic amino acid comprises
arginine.

Use according to any one of claims 46 to 48 wherein the small particle fraction
comprises at least about 20 wt% of the total composition weight.

Use according to any one of claims 46 to 49 the abrasive material is selected from
calcium carbonate, silica. and mixtures thereof.

Use according to any one of claims 46 to 50 wherein the abrasive material comprises

from 15 to 70wt% of the total composition weight.

. Use of a basic amino acid. in free or salt form. for the manufacture of a medicament

which includes a small particle fraction comprising at least about 5% of the
medicament by weight, wherein the particles of the small particle fraction have a d50
of less than about 5 um, for enhancing dentinal occlusion within an oral cavity of a
subject.

A method of treating sensitive teeth within an oral cavity. the method comprising
treating the oral cavity of a subject with an oral care composition comprising a basic
amino acid, in free or salt form, and a small particle fraction comprising at least about
5% of the composition by weight. wherein the particles of the small particle fraction

have a d50 of less than about 5 um. to enhance dentinal occlusion.
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