ORAL CARE PRODUCT AND METHODS OF USE AND MANUFACTURE THEREOF 100011 This
application claims the benefit of U.S. Ser. No. 611027,420 filed February 8, 2008, U.S. Ser. No.
61/027,431 filed February 8, 2008, and U.S. Ser. No. 5 61/027,432 filed February 8, 2008 the contents
of which are incorporated herein by reference. FIELD OF THE INVENTION [00021 This invention
relates to oral care compositions, for example comprising a salt of a basic amino acid having a pH in
solution of less than 7.5, an abrasive having a pH 10 in solution of less than 7.5, and a fluoride ion
source, and to methods of using and of making these compositions. BACKGROUND OF THE

INVENTION [00031 Arginineoe#]gL ?ﬁécbzm}a? gﬂrﬁs@g’ﬁ P?%e#é)#(ﬁ ed for use in p'ra}l care 15

and are believed to have signitficant’ben d tooth sensitivity.

in"’comba
Combining these basic amino acids MR Mﬁ@@@ﬂk@o?ﬂ%%neﬁts e.g., fluoride and calcium,
to form an oral H8MH pradiisciipdivitigraceemtalredonty terth Stadiling. hemEes2 s piavemshallenging. In

partucularr] ftlhe besimagninosacidmay raiseihe pH @pg fagilitate @'saggaat'm Or?%a'%éﬁ‘ t@@hS that can |
react wit I S an |n (0} reci tate eqver, the h er as the potentla to
L!SO 8' (%9 !%3 tI Pﬁ] %}68%&86 cQ ents MWL q]l %rﬁ dl‘glpdi) ﬁ%eg) Elgri%?)

cause irritation. At neutral p or acidit ¢ pH, however, a sys em Ut hite (which the
art teaches is p’r%rfé?ﬂéﬁ) may release carbon dioxide, leading to bloating and bursting of the
containers. Moreover, it might be expedtéid.iha o ingvihE {dBto neutral or acidic conditions would

reducle thc; effrl]qaomf thaas‘mmuiaﬁmzé’t@sb@w&%ﬁ&ﬁwﬁi%myJ%mbﬁé}mﬁglﬁm Afginine- lea"c'um
compiex that I | { f n oreover that laweri WOou
3% AR0QTER ARy Fl%(um;e 389 'ﬂ]%'zﬂ @?% o Tesd HNET BlaQveh V?H% rﬂ%ﬂth Partly

reduce any, ffect the form Latlo ve on ering cariog Jeriie A&iCac A

because of thed®§ Léﬁ’&rg ?aﬁﬁ?’l hitHgrade day: *ﬁélfﬂif B@%&U%*&P&ﬁwﬂﬁé’ﬁ&% Yéridrally been
viewed in the aP#éng {heseseialpgkidinmative to fluoride rather than a 30 co-active, there has been little
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the pH to neutral or acidic conditions would reduce the efficacy of the formulation
25 because the arginine may form an insoluble arginine-calcium complex that has a poorer
affinity for the tooth surface, and moreover that lowering the pH would reduce any
effect the formulation might have on buffering cariogenic lactic acid in the mouth.
Partly because of these unaddressed formulation hurdles and partly because arginine
has generally been viewed in the art as a potential alternative to fluoride rather than a
30 co-active, there has been little motivation to make oral care products comprising both
arginine and fluoride. Additional hurdles are potentially posed by addition of an
antimicrobial agent. Commercially available arginine-based toothpaste, such as
ProClude® and DenClude®, for example, contain arginine bicarbonate and calcium
carbonate, but not fluoride nor any antimicrobial agent.
35 [0004] Accordingly, there is a need for a stable oral care product that provides a basic
amino acid and also provides beneficial minerals such as fluoride and calcium,
l



effective amount of a salt of a basic amino acid, the salt having a pH in an unbuffered solution of less
than about 7.5; b) an effective amount of a soluble fluoride ion source 15 and c) a particulate material
which has a pH in an unbuffered solution of less than about 7,5; wherein the salt of a basic amino acid
is a salt of an inorganic oxoacid and a basic amino acid; and the particulate material is a salt of an
inorganic oxoacid and calcium. 10004d] The present invention also provides a method comprising
applying an effective 20 amount of the oral composition of the present invention to the surface of an
oral cavity to: a. reduce or inhibit formation of dental caries, b. reduce, repair or inhibit early enamel
lesions, c. redu Jnhibit demineralization and promote remjneralization of the 25teeth, d. reduce
hypersensitivityﬁgi!f?‘{deF ee}fh?llé?urseSl ché)%o(r}(l)ﬁ% i 151naé:itf/’iti?,?wn.%?or%cgtlgeﬁ’e%\ﬁlﬁ:ée%f%o%e_s lJ_J?ecuts in the
mouth. g.reduc® lsfelesesaiinpislat dnloarcrsrbsesoifis intitadd e dmtrkenavar shaisginolytic
bacteria, i. inhibittriorobial bidkitee foateatitmminptinectrht aivityrt pazise wod/osmaaintaineplagque pH at
levels of at leastri1edaSollowifglSHdaV-challaRgRe sk BIRGERIRON S QGCH RutALIaN, JRJirgat, relieve or

redupe dry r@o%g?]@fgm#m%? Olpgrigeg i@g%ié]st cariogenic bacteria,. n. Whiten teeth, 0. redgce
erosion, p. clea %e teeth and ora| cavity, an ]or% promote systemic health, including cardiovascular

health. 5 [00051 P InVERKEI Wn B LS EER A 4 r& et SERIRBHS afid YABEHBES Bfhisiig the same

“comprises” or "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

BRIEF SUMMARY OF THE INVENTION
{0004c] The present invention provides an oral care composition comprising a) an
effective amount of a salt of a basic amino acid, the salt having a pH in an unbuffered
solution of less than about 7.5; b) an effective amount of a soluble fluoride ion source
15 and ¢} a particulate material which has a pH in an unbuffered solution of less than
about 7.5; wherein the salt of a basic amino acid is a salt of an inorganic oxoacid and a
basic amino acid; and the particulate material is a salt of an inorganic oxoacid and
calcium.
[0004d] The present invention also provides a method comprising applying an effective
20 amount of the oral composition of the present invention to the surface of an oral cavity
to:
a.  reduce or inhibit formation of dental caries,
b. reduce, repair or inhibit early enamel lesions,
¢.  reduce or inhibit demineralization and promote remineralization of the
25 teeth,
d.  reduce hypersensitivity of the teeth,
¢.  reduce or inhibit gingivitis,
£, promote healing of sores or cuts in the mouth.
g.  reduce levels of acid producing bacteria,
30 1. 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 lcast pH 5.5 following
sugar chalienge,
k.  reduce plaque accumulation,
35 I.  treat, relieve or reduce dry mouth,
m.  immunize the teeth against cariogenic bacteria,
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WO 20091099453PCT/U52008/058696 that arc effective in inhibiting or reducing the accumulation of
plaque, reducing levels of acid producing (cariogenic) bacteria, remineralizing teeth, and inhibiting or
reducing gingivitis. The invention also encompasses compositions and methods to clean the oral
cavity and provide improved methods of promoting oral health and/or systemic health. including
cardiovascular health, e.g., by reducing potential for systemic infection via the oral tissues. 100061The
invention thus comprises an oral care composition (a Composition of the Invention). e.g., a dentifrice,
comprising i.an effective amount of a salt of a basic amino acid. e.g.. arginine. e.g., present in an
amount of at least about 1%, .for exzimple about 1 to about 15%, having a p1-1 in an unbuffered
solution of less than about gene %e about 6 to about 7.4. e.g.. about 6.8 to about 7.2. e.g.,
approximately neutraPpH; Tf’@i?‘“éﬁé&‘l‘h‘}e amount of a soluble tluoride salt, e.g.. sodium fluoride,

stannous fluoride or sediuriannhelitiephossihateyeagd/aroviding from about 100 to 25.000 ppm. e.g.,

about 750 to at}_i)ut ZQJQMPQﬂMEQ%QWn&RBmEd ﬂﬁ?o%@éﬁﬁ%e@lﬁ S|I|ca or dicalcium phosphate,
which has ap nbuffered SO lution of less than about 7 . oyt 6.5 to about 7.4, e.g.,
about 6.8 to abé”q(%qzjrlh & §V AR IFUPERY 58 [ EF f@ﬁ@?ﬂﬂoéﬁea‘é 8 SHRAL BB tion
encompasses a®mposition of the Invention (Composition 1.1) comprising i.an effective amount of a
salt of (a) an inorganic acid. e.g., an inorganic oxoacid. and (b) a basic amino acid; a salt of an
inorganic acid, e.g.. an inorganic oxoacid. and calcium; and an effective amount of a soluble fluoride
salt. The inorganic acid may be an inorganic oxoacid. for example phosphoric acid. The basic amino
acid may be for example arginine. The fluoride salt may be for example sodium monofluorophosphate.
Thus, Compositions of the Invention thus include a dentifrice comprising (i) arginine phosphate. (ii)
dicalcium phosphate dihydrate. and (iii) sodium monofluorophosphate. 100081In another embodiment.
the invention encompasses a Composition of the Invention (Composition 1.2) comprising i.an effective
amount of a salt of a basic amino acid: an effective amount of a soluble fluoride salt; an anionic

surfactant, e.g., sodium lauryl sulfate. [0009]In another embodiment, the invention encompasses a
Composition of the Invention WO 20091099453PCT/U52008/058696



(Composition 1.3) comprising i.an effective amount of a salt of a basic amino acid; an effective amount
of a soluble fluoride salt; an antibacterial agent, e.g., triclosan: iv. optionally. an anionic surfactant,

e.g., sodiumyagndosibale; v. optionally, an anionic polymer, e.g.. a copolympespkrosdfixkgpy! ether
and maleic anhydride. 100101In another embodiment. the invention encompasses a Composition of

the Inventiga (rosmRaSIQR imismvefiﬁéagchggméf&%\ﬁmwm&faa&?ltq%a ARCAPI;gCId; an

effective amount of a soluble fluoride salt; and small particle abrasive having a RDA of about less than
160, e.g., BIGUE A6 terapeiQdrciste, eamprialignatretsean duhibiinararnesbrarg e tevivg Bhe50 less
than aboutnQdRiiPMR!ente shsselicanenG @ 4RO AEABAUIAIe.ARRUL A NITIAMEIEs S0 111INn

particular embodiments, the Compositions of the Invention are in the form of a dentifrice comprising
additional TRGFaYi metheds aberoraati pmarah hrdlre viieasystapiabrid. dughadingeardivamipagents.

vitamins, pelhess, eYzvmemhpeResiaNts: JkeRerSeaiiareRislaAgRAISs preservatives. flavorings,
or compinations thereof 100121Without intending to he bound by a particular theory, it is

colorings and/c .

hypothesi&%%dmat a SIGAERHPRABHS SAMRE 58 AR RER CRIFRAIROSH INE (e HigmAtdhand other basic
amino acigisveatioh eetalelineddaycarrisifgpes of bacteria. e.g.. S. sanguis which are not cariogenic
and which compete Iﬁlit‘h gario](gtenic act riafs ch.as S. mutans. for posjtion on the teeth and in the
oral cavity: The AfyfNSHHE BAAENa LAt QR GRS AHY B rast Mo atids Yrddtice ammonia,
thereby raising thmihobthelessnvitenmien:, furtuanaréagente baatesid raesansizg spgdn o produce
lactic acid, which tends ta loywer the plagye an dern!ne alize the teeth, vltimately leading to
cavities. Itis belilél\ll%euﬁfsﬁé% ?8@&%‘? 8fsr?eesc§f% Srr%l(t)siﬁb%%f th%ufn%%)n‘{‘%%t%\‘/‘gﬁtﬁh@?’e\:ﬂflqaegat& toa
relative increasearothé@.argipobyiisdactaxity andtalrplitive decrease in the cariogenic bacteria, resulting
in a highey.plagque notwithstapding that.the Composition of the Inyention is itself generally pH
neutral, the basigna%%%“é%fld Og\r}ﬁloén %g(se{)elr% A%lﬁ‘#gﬂégéao'b%y%ﬁ"iﬁ%r‘g“é%?i“é’%%c%??'ﬂt" IS gé’fl)g\(/igdy{hat this
pH-raising effectspiaynbmenetharsipticsihate paratedyshnafrdoabple ferita?y (o epwffegt.of fluoride in
promoting remin%g{jg%i@%%gﬁtﬁg@wiﬁgometl%ggh enamel. 100131Irrespective of the precise
mechanism, however, it is surprisingly found that the combination of fluoride and a basic amino acid,
e.g.. arginitie. in aproiel ety prstlict- Bccdieing dvdrRoDohoPhas3PETIIBLA08/ 058696 to the present
invention producgs,ufiexReeigREIatLs fexand.and aualitasiigly Sisersslk framwhabeansegbserved

using compositions comprising effective amounts of either compound separately, in promoting
remineralization 2FHhihd Sarp ARSI sbssHEhRAd-enhancing oral health. It has moreover been

found thatjghigraction ¢ae Aadsuthenemeancadiby additipnaka spalhpanicle @htasiewhich may act
to help fill microfissures in the enamel and microtubules in the dentin. 100141 The presence of a basic

amino acit& RS iR L SGIYRTEIAG to reduce bacterial adhesion to the tooth surface. particularly
when the hasic amite:aoid inpeyisedsaeapdinationgaib andarignismsuiiaatanbxbhecambipation of

the basic amino agid .and the anjonic surfactant also enhances delivery of antimicrobial agents,
particularly triclo§§ﬁ§‘iﬁﬂ%ﬂ?‘ﬂézinvention thus further encompasses methods to (i) reduce or inhibit
formation f dentedatestas, ifiyreadicecidepair o inbipaheashoeridnedledidns.: aig., as detected by
guantitative Iight-indHced fluores er}caes(g%lt_)@ o elggtsreilfal caries measurement (ECM). (iii) reduce or

inhibit denl{fheral??a%o%té\ﬁe B]r%%o e témmeralization of the teeth, (iv) reduce hypersensitivity of the
teeth, (v) rBducengrinhibit giagibitisn (vor grom oteduahlfiog exiasgriepbeosphoric acid. The basic
amino acid may be for example arginine. The fluoride salt may be for example sodium
monofluorophosphate. Thus, Compositions of the Invention thus include a dentifrice
comprising (i) arginine phosphate. (ii) dicalcium phosphate dihydrate. and (iii) sodium
monofluorophosphate.
[0008] In another embodiment. the invention encompasses a Composition of the Invention
(Composition 1.2) comprising

1. an effective amount of a salt of a basic amino acid:

il. an effective amount of a soluble fluoride salt:
iil. an anionic surfactant, e.g.. sodium lauryl sulfate.
[0009] In another embodiment. the invention encompasses a Composition of the Invention



cuts in the mouth, (vii) reduce levels of acid producing bacteria, (viii) to increase relative levels of
arginolytic bacteria, (ix) inhibit microbial biofilm formation in the oral cavity, (x) raise and/or maintain

plaque pH atjlgysigorfoatdgast pH 5.5 following sugar challenge, (xi) reduce plags assadpklation, (xii)
treat dry mouth. and/or (xiii) clean the teeth and oral cavity. comprising applying a Composition of the

Invgntio_n {@5%%§Bﬁqy%.tyc(g1%ﬁgx%pplying a Composition of the Invention to the oral ce_wi_ty of a
patient in need thereof. DETAILED DESCRIPTION OF THE INVENTION General Description

100161THe invertigHagtins eotpprises: aalovhr dasiceorneositibn (Composition 1.0) comprising an
effective gmount,pf.a:8alt Of A RASIGraMING, ACHl &g sAginine, e.g., present in an amount of at least

about 1%, for example about | to about 15%. having a pH in an unbuffered solution of less than about
7.5. e.g.. dbout G5 IASER agelg e abbifles@ o about 7.2, e.g.. approximately neutral pH: an

effective amounbgfia QI SRMES. itk SIS Horide-salkig@, sodium monofluorophosphate,
providing from about 100 to 25.000 ppm fluoride ions, e.g., about 750 to about 2000 ppm: a

particulatd: e.g.. GHEARY FEARIORCHINEEPRAR SwhRIPHNEE Bimethl vimdrdrecradmalsicof less than
about 7.5. e.g., akpyd &0 about 7.4, e.g., about 6.8 to about 7.2, WO
20091099453PCT/US20081058696 e.g., approximately neutral pH; for example any of the following
compositiBd® 0.1 /e aMpsEitBRot I SH e AYROBL RICORPRS S5eia SOaIRRIRRY RihInvieiiRhe.
omithine, @reaipaeithistidincospariigobutanoic acid, diaminoproprionic acid, salts thereof and/or
combinations thereof, 1.0.2.Composition 1.0 qr 1.0.1 wherein the basic amino acid has the

0
[-configurkition. £ HFTRNBRER I ESPIBSATBNG A¢¥rovided in the form of a salt of a di- or tri-
peptide comprisingetiietdasitnaminoet aciolubl® Aubiiyeahthamreceding compositions wherein the basic

amino acid.is arginine. 1.0 5.Any of the preced; ositions wherein thg basic amino acid is
L-arginine. 11.0.622?%@ %ﬂhcéeﬁ’%g%‘dfngdég}%ﬁgﬁ?gﬁs 3%1&}'1?55&@“5 ﬁ(sof: thie 8§fc4§1ﬁ9iﬂl%°éﬁ:id is arginine
phosphate. 1.0.14hy.eof thenprescegindecesmipnsitibhst\wihebeasi tha saligi tHie basihambwmegid is

arginine hydrochigrifiete %/ M RLING IR H5AL 2638PS HORR WP g gl of the basic amino
[0011] In 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.
[0012] Without intending to be bound by a particular theory, it is hypothesized that a
significant factor in the beneficial etfect of arginine is that arginine and other basic amino acids
can be metabolized by certain types of bacteria, e.g.. S. sanguis which are not cariogenic and
which compete with cariogenic bacteria such as S. murans. for position on the teeth and in the
oral cavity. The arginolytic bacteria can use arginine and other basic amino acids to produce
ammonia, thereby raising the pH of their environment, while cariogenic bacteria metabolize
sugar to produce lactic acid. which tends to lower the plaque pH and demineralize the tecth,
ultimately leading to cavities. It is believed that regular use ot a Composition of the Invention,
over time, will lead to a relative increase in the arginolytic bacteria and a relative decrease in
the cariogenic bacteria, resulting in a higher plaque pH (notwithstanding that the Composition
of the Invention is itself generally pH neutral, the basic amino acid having been neutralized by
an inorganic oxoacid). It is believed that this pH-raising effect may be mechanistically separate
from and complementary to the etfect of fluoride in promoting remineralization and
strengthening the tooth enamel.
[0013] [rrespective of the precise mechanism. however. it is surprisingly found that the

combination of fluoride and a basic amino acid, e.g.. arginine. in an oral care product according

(OS]



arginine sulfate. 1.0.9.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. 1.0.10.4ny Rbshedpesceding compositions wherein the salt of the basig@yRign@agisieformed by
neutralization of the basic amino acid to form a premix prior to combination with the fluoride salt.

1.0.11.Any, %é??e?é&%@@ﬂg&PH?Q&?&HQGﬁeW&%‘E@HbQﬂ%t’ﬂé‘% amim?dacfdglfam@@eag%&? Syt

corresponding to about 0.1 to about 20%. e.g.. about 1 wt. "A to about 15 wit. e tot
compositibHavelyhetRs elerd NS BT RerpRAsE ansiPRITHE s HEpF e arR e © freith¢rpsenforend

1.0.12.Coggpesitionid fidhtotTherein lip hasie pmina-RE LR PERSRRT IBRRAMRLUMIE ARG5S wt. % of

the total composition weight. 1.0.13.Composition 1.0.11 wherein the basic amino acid is present in an

amount of&HBlut 5 1At YT 8P YREDRR A il m adfgritan be. furtbw ppiusitrshby. additiomelain the basic

amino acighig PFRSRIM ABrashAMekih GhabAU S Wil Hishiradrial CaPBRsHiIaWeIgHbubules
1.0.15.Composition 1.0.11 wherein the basic amino acid is present in an amount of about 1.5 wt. % of

the total SRR weight. WO 20091099453PCT/US20081058696 1.0.16.Any of the preceding

compositigyig yyhereimdhe-feude solisic stanoaur iwasdeursadiung fuative, votessiurdkioride,
sodium mo ofluori%&gos hate, sodium flugrosilicate argmo‘nium tluorosilicate, amine fluoride (e.qg..
N'-octade2§AMBIN RN ﬁ‘féﬁ‘}ﬁﬁ\l‘?ﬂﬂ‘? i%’éi‘gh?ﬁ%f)&ﬁﬂyé%lfﬁ%ﬁ Y BRIt fluoride, titanium
fluoride, hexabluariogulfigieynantoatsbifiatians ThereahiithddnAtyheftiscpiatediog aadghesitions
wherein the.fluoride.salt is a flu roprg(s)%pﬁgée. 10.18.Ang of the prece %leg rrmglsigion wherein the

fluoride s&it'f¥'Sot ,{}?ﬁtﬁ%ﬁg l%lrc?b 6sp‘?1ater.yf6%5%ﬁ§/ l(’)’l‘a %ﬁl eprtgz‘c'c)aa ng c6|¥1posﬂ|8]ﬁ's wherein the
fluoride sgisSpresénteimaenaonatng Girgleoehbpastedmiohaldotd Awediks of thigbotilrommposition
weight. of dental caries, (ii) reduce. repair or inhibit early enamel lesions. e.g., as detected by
quantitative light-induced fluorescence (QLF) or electrical caries measurement (ECM). (iii)
reduce or inhibit demineralization and promote remineralization of the teeth. (iv) 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. (viii) to increase relative levels
of arginolytic bacteria, (ix) inhibit microbial biofilm formation in the oral cavity, (x) raise
and/or maintain plaque pH at levels of at least pH 5.5 following sugar challenge, (xi) reduce
plaque accumulation. (xii) treat dry mouth. and/or (xiii) clean the teeth and oral cavity.
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 patient in nced thereof.

DETAILED DESCRIPTION OF THE INVENTION

General Description

10016] The invention thus comprises an oral care composition (Composition 1.0)

comprising

i. an effective amount of a salt of a basic amino acid, e.g., arginine, e.g., present in an
amount of at least about 1%, for example about | to about 15%. having a pH in an
unbuffered solution of less than about 7.5. e.g.. about 6.5 to about 7.4, e.g., about 6.8 to
about 7.2. e.g.. approximately neutral pH:

1. an effective amount of a fluoride source, e.g., a soluble fluoride salt, e.g.. sodium
monofluorophosphate, providing from about 100 to 25.000 ppm fluoride ions, c.g.,
about 750 to about 2000 ppm:

1ii. a particulate, e.g.. silica or dicalcium phosphate, which has a pH in an unbuffered

solution of less than about 7.5, e.g.. about 6 to about 7.4, ¢.g.. about 6.8 to about 7.2,



1.0.20.Any of the preceding compositions wherein the soluble fluoride salt provides fluoride ion in an
amount of about 0.1 to about 0.2 wt. % of the total composition weight. 1.0.21.Any of the preceding

compositionsygaiRiftigssoluble fluoride salt provides fluoride ion in an arpeyRis9fféRERAROUL 50 to
25,000 ppm. 1.0.22.Any of the preceding compositions which is a mouthwash having about 100 to

about 250 ppm ayvail dei ; Any of which is a dentifrice having about 750 to about
2000 ppm availgb e %ﬁ?gg%&gﬁl%héia%ﬁ of the preceding compositions wherein the composition
comprisef%tﬁéampmtw abthetipbowipprecfireddoion. 1.0.25.Any of the preceding compositions
wherein t MPOSH] ri 3 t 0.ppm fluoride ion. 1.0.26.Any of the
precedingh?oprlzp.os_iti%gr%b v%ﬁg%gif' tsh%evﬂc%%n%g%%%%&c%%?#ls%igé%%%tlr}ﬂﬂ%(;yﬁﬂ}% ﬁ%’riggelbn. 1.0.27.Any
of the precedifigj BinsoeHioashivkeRindisam nabistawis eeid. abontr® pnodraoundd sale B8réuty of the
preceding cognRsitons Wheirimhie.pH is between about 6.8 and about 7.7. 1.0.29.Any of the
preceding compositions wherein the pH is approximately neutral. 1.0.30.Any of the preceding
compositibisfurthet LBRIBHIGA] ArPabfasivdgendhsdasiraminefeid b Be. Fronfignedienely preceding
compositipm yherein the AREASIYE OhpTIFHAIRIS:Se Inetad oMy SORHMPICATRYPAtE:. Galgium

phosphate (e.g., dicalcium phosphate dihydrateg. calcium sulfate, precipitated calcium carbonate. silica

(e.g., hydratd¥RAfEAORBRsGIRS basic amino aci

1.0.4. Any of the preceding compositions wherein the basic amino acid is arginine.
1.0.5. Any of the preceding compositions wherein the basic amino acid is L-arginine.
1.0.6. Any of the preceding compositions wherein the salt of the basic amino acid is

arginine phosphate.

1.0.7. Any of the preceding compositions wherein the salt of the basic amino acid is
arginine hydrochloride.

1.0.8. Any of the preceding compositions wherein the salt of the basic amino acid is
arginine sulfate.

1.0.9. 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 preceding compositions wherein the salt of the basic amino acid is
formed by neutralization of the basic amino acid to form a premix prior to combination
with the fluoride salt.

1.0.11.  Any of the preceding compositions wherein the basic amino acid is present in an
amount corresponding to about 0.1 to about 20%. e.g.. about 1 wt. % to about 15 wt. %, of
the total composition weight. the weight of the basic amino acid being calculated as free
base form.

1.0.12. Composition 1.0.11 wherein the basic amino acid is present in an amount of about
7.5 wt. % of the total composition weight.

1.0.13.  Composition 1.0.11 wherein the basic amino acid is present in an amount of about 5
wt. % of the total composition weight.

1.0.14.  Composition 1.0.11 wherein the basic amino acid is present in an amount of about
3.75 wt. % of the total composition weight.

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

1.5 wt. % of the total composition weight.



WO 20091099453PCT/U52008/058696 aluminum oxide, perlite, plastic particles, e.g., polyethylene,
and combinations thereof 1.0.32.The immediately preceding composition wherein the abrasive or

particulate is\gglsgisaba3 a calcium phosphate (e.g., dicalcium phosphatg giyshaiods&alcium
sulfate, precipitated calcium carbonate, silica (e.g., hydrated silica), and combinations thereof

1033 Any ghif1e PIRACANACAIRARIALH FANMRING AU ANATHG AN RIDUAL Al ARRMAS wt. % (0

about 70 wt. % of the fotal composition weight. 1.0.34.Any of the preceding compositions comprising a
small particlesafiuaBillaoridetipetass ameiueritio seumiaoned wosmhefneals. tusuabucsonilimaseneters.

1.0.35.Any ofithe fresediRgcreResHions having &.@Pﬁ'.%fcls&&mfl},@hgﬁﬂéééﬁnﬁr&wﬁ\?{%t 40 to

about 140. 1.0.36.Any of the preceding compositions comprising at least one surfactant. 1.0.37.Any of
the preceding 6 baebrtkulnshargea aewaenns duateratitanise Bdofidm esaflarsutfateulfate.
cocamidopropyd betainatishéirerxyiinations thereof 1.0.38.Any of the preceding compositions
comprising an anionic surfactant. 1.0.39.Any of the preceding compositions comprising sodium lauryl

sulfate. 1.b%b7any A t@bMsRIERS A FIBERISIR ShpREIABedlueade stk inafiueiephosplaier Any of

the preceding gompasitionsheprpEsing Rnlpastioneherigchrngsiastas fkamagalxcerin, sorbitol and
combinations thereof 1.0.42.€ny of the preceding compositions comprising at least one polymer.

1.0.43.Any of RBOSHOERRREPEB Tipositions comprising at least one polymer selected from polyethylene
glycols, palgviaymetlnyl sftherpralein geishgepdlyneriepolythadhliddasi(esprsetuinss gdavvatives, for

qum. and ORI el £ AR, B PSR LU SOBSNGAe corpriong gurm <rips o
fragmentsl.Q.2045. AAyyos fitte precetingcompisins vehemmphis suduide dringd éragraneedand’or coloring.
fluoride ion in an amount of about 0.1 to about 0.2 wt. % of the total composition weight.
1.0.21. Any of the preceding compositions wherein the soluble fluoride salt provides
tluoride ion in an amount of from about 50 to 25,000 ppm.
1.0.22.  Any of the preceding compositions which is a mouthwash having about 100 to
about 250 ppm available fluoride ion.
1.0.23.  Any of which is a dentifrice having about 750 to about 2000 ppm available tluoride
ion.
1.0.24.  Any of the preceding compositions wherein the composition comprises about 750 to
about 2000 ppm fluoride ion.
1.0.25.  Any of'the preceding compositions wherein the composition comprises about 1000
to about 1500 ppm tluoride ion.

1.0.26.  Any of the preceding compositions wherein the composition comprises about 1450

ppm fluoride ion.

1.0.27. Any of the preceding compositions wherein the pH is between about 6 and about
7.4.

1.0.28. Any of the preceding compositions wherein the pH is between about 6.8 and about
7.2.

1.0.29.  Any of the preceding compositions wherein the pH is approximately neutral.

1.0.30.  Any of the preceding compositions further comprising an abrasive or particulate
material.

1.0.31.  The immediately preceding composition wherein the abrasive or particulate is
selected from sodium bicarbonate, calcium phosphate (e.g., dicalcium phosphate dihydrate).

calcium sulfate. precipitated calcium carbonate. silica (e.g., hydrated silica). iron oxide,



1.0.46.Any of the preceding compositions comprising water. 1.0.47.Any of the preceding compositions
comprising an antibacterial agent. 1.0.48.Any of the preceding compositions comprising an

antibacterial ggensglpgigd from halogenated diphenyl ether (e.g. triclosan)chgidah §utkasts and
essential oils (e.g., rosemary extract, tea extract. magnolia extract, thymol, menthol. eucalyptol,

geraniol, carvagringirakidingkitel, ﬁ%&ﬁﬂn(@@@ﬂéﬂ@&ﬁrlw%m&ﬁ%m%&%”ﬂ%gfcof.

epigallocaiecié\'n, gallic acid. miswak extract. sea-buckthorn extract), bisguanide antiseptics (e.g.,
chlornexiding? alexidiHe Bretd LY RESC K lingHBPP AR MBHRIANGb AR HS (ergrticalyipiridinium
chloride (CPGpihenzaloniv-riopiiR pittadacy Ry PheiRnid i ate). calcium sulfate _
20091099453PCT/U5200 {05869% (TPC), N-tetradecy1-4-ethylpyridiniutn c;hiqnde (TDE‘PC)), phenolic
antiseptics, hBXSHRIIAEY SAENT Y PLARGuMATHE: SrditB R i, sl srsphiesitisasithrseofetal ions
(e.2.. zinc sal83, for exgraplae pirceaiiigieoraFRRNIAS SANErERRRAT SRSV ANSAllSIuRAGMDR NS
propolis and oxygenatin ents (e.g., hydrogen peroxide, buffered sodium peroxyborate or
peroxycarbon\ge%?g{éw%h%%itc c‘l"é‘%&%@%ﬁ@? TABRBHEARAIRERL and its salts and esters. ascorbyl
stearate, dlédiA.sarchsins tatigylesaifaie cotinesyit i esugsisate a saliay janrilide sslasireR reatde,
delmopinol. ogtapinol and pther piperidino derivatives. nicin preparations, chlorite salts; and mixtures
of any of the %fé%%i‘ﬁl)&r%(f’4gaﬂ%§ %fi %Q%?S%Setgﬁ?ga‘g%?ﬁ’pg’é%8ﬁ§t8%prising an anti-inflammatory
compound, @X.. an Mhjibifdrafratédans anepotinoss pusiinflaRimaidticiadiansubelecsr drompaatrix
metalloproteig6§g§ ME;OS) cyclooxygenases (COX). PGE), interleukin 1 (IL-1). IL-113 converting
enzyme (ICE), transforming growth factor 01 (TOE-131), inducible nitric oxide synthase (iNOS),
hyaluronida@&é$cathépsinétheypieading wnkappo B (NEHB)ngadithsi dReseporAssociated Kinase
(IRAK). ¢, g gsefected from ashif rhiprofen.. ibuprofen, naproxen. indomethacin. aspirin,
ketoprolen. piroxicam.S?neclo%{légﬁn&i?gé?ﬁ %‘érlgﬁ?ly%gé?fé}gp i%%%i}s.%]n ?rﬁ%%%rrgss eé:?%oﬁ.ra.SO.Any
of the precedifgieBripagisshaienepizidepeopuibstiing. agdsombingtioanhofetfe preceding compositions
comprising g yhitening aaanseleaing (PR MNIENRgASHYG SElRsiedTm,ihe group consisting of
peroxides, metal chlorite& Ferborates, perearbonates, peroxyacids. hypochlorites, and combinations
thereof 1.0:83Any S¥FthePRSIUBRSEIES RIBBRISBINNTIRPIRBT TRy Inytoydiatperoxide or a hydrogen

peroxide SOMIHEE, €.Qun}ltAANRGHRLIeNRIBREERHEIR SHh A SRINRIRY LS He HRR-ARPEeroxyphosphate,
peroxycarbonate, perborate, peroxysilicate, or persulphate salts; for example calcium

peroxyphdshihte. OB hem6raiin & eRMRASHABOFIIRHHRSAH S 0NE M BErss pslsiiiemnd

potassium perBtaie ko iy ArRueMBRIXHAE pehssTer complexes such as hydrogen peroxide-polyvinyl
pyrrolidon mer complexes. 1.0,.53.Any of the preceding compositions comprising an antioxidant,
e.g., selecﬁ‘é%g om tfﬂ&é%F%L?be6’6?1‘5‘79{%%%‘65-@‘??%%“@'16?&6éﬁ?ﬁ?i?é%i}‘i’]ﬁ‘,“ﬁtamin C. Vitamin E.
Vitamin A] anethole-dithiofitiopesdth pistupesitihasaninpr3ing. Anyasf dhe preaedingec e positions
comprising triclosan.. 1.0.95.Any of the preceding composition,comprising triclosan and Zn- ion source.
e.g., zinc citrgf)e?’%lgg?éﬁcg RS ré&%ﬁ%‘éo%ﬁﬁg} |§h%a86drﬁﬁﬁ§w%%’ gfa?ﬁﬁ%% N Sd&ktin an
amount of abouitule8d derisinousStort e oo theatboalyomhgbsiintoveeightol WiOcharide gums, for

2009109945?%PCTI!H§%96%§/058696

xam n gum or carrageenan gum). and combinations thereof.
1.0.44. Any of the preceding compositions comprising gum strips or fragments.
1.0.45. Any of the preceding compositions comprising tlavoring. fragrance and/or coloring.
1.0.46. Any of the preceding compositions comprising water.
1.0.47. Any of the preceding compositions comprising an antibacterial agent.
1.0.48. 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
extract. tea extract. magnolia extract, thymol, menthol. eucalyptol, geraniol, carvacrol,
citral, hinokitol, catechol, methyl salicylate, epigallocatechin gallate, epigallocatechin,
gallic acid. miswak extract, sea-buckthorn extract), bisguanide antiseptics (e.g.,
chlorhexidine, alexidine or octenidine), quaternary ammonium compounds (e.g..

cetylpyridinium chloride (CPC). benzalkonium chloride. tetradecylpyridinium chloride



1.0.57.Any of the preceding compositions comprising trielosan in an amount of about 0.01 to about 1
wt. percent of the total composition weight. 1.0.58.Any of the preceding compositions comprising

triclosan in ag,gWpyibakabout 0.3% of the total composition weight. 1.0.58 Any3hibeseEsseding
compositions further comprising an agent that interferes with or prevents bacterial attachment, e.g.,

solbrol or chitgsan). 4.0-6%:A0)-2IAGIBIEEHNE SATRRHORS TNHGOMRNFD j-calculus
agent. 1.0.61.Any of the preceding ?o%positions furthe?compﬁgﬁ?[\%q{gnggr&\t?fgl J%%s%%&eer@ which is a

polyphosphafSi&ginpyadibasinseayigeniindssndeimepinekantidtapmowstldnas éegg,. inimsosilisn salt
form. 1.0.62. Aspeoftie PrRRAMIAICAMPRILIONS TUFHIRE CANINAFSINGIR SIS of fRIC) 550?_{%%&105!0“&6

selected from (i) calcium-glass complexes. e.g., calcium sodium phosphosilicates, and (ii
calcium-proté%ﬁyc%ﬁ‘iﬁwnéﬁé?;%agéﬁiﬁoﬁ%%ﬁﬁ‘b@pmgﬁfﬁ%%w% ReRIYAPO_Phate. 1.0.63.Any of
the preceding.&@RyRasHNNS) WHIRAICAMPHAINGsa ARIURIM SARMN ST 8 isglecteriemcalcium
sulfate, calcium chlaride, calcium nitrate, calcium acetate, calcium lactate, and combinations thereof
1.0.64.Any ofHRErRYLSHiE Chdoeirane supiket wbipridieg A Phirsersaseiedeptiste potassium
salt. e.g., potassiiyie tratei @, dekaspiuo), Jiapiel bR pipetiaifrciveteivedugsadentinal sensitivity.
1.0.65.Any of the preceding compositions comrprisifng from about 0.1% to about 7.5% of a
physiologicalR Z& @bot’é%lg%&%?s%&?‘naé‘glﬂ]&& DOt M hieEaM&or potassium chioride.
1.0.66.Any.ofithe prasedingcoryediiiaasngiieciive cipoiapglicatian igthenaral gavitporigl. with
brushing, to (é) reduc:rﬁ1 rtinhip[t fPrrqation éd(%ntal &(Y:@ges, ;Ytl% reduce. r%Pqir r.inhibit pre-carious
lesions of the &tiamél. le.'g(.’,rgsd&e?aesctgaeb%f CaAeat 'é’f‘n "R R BDraS eﬁ%@@ for electrical
caries measurembopr(fGiiey (N MBEwL e vl dokigit demi (@O H(GE, amtefeakiote (femn&raligation of the

teeth, (iv) reduce hypersensitivity.of the teeth, vgred Ceori higji ingjvitis, (vi) promote healing of
sores or Cutsﬁ%nﬁﬁc:‘éxﬁﬁ)mﬁ}.qp\ﬁxpré(@ ]fra sFo nm roW[LI!) Fz}z?orﬁé a((?ﬁgﬁg{. ndém%l% nitrc oxuia

educe levels of acid produci , (viii) to Increase relative
Ievgls of arginmyluhsd:)ébt@ﬁal(m)urdﬂbiamictmhﬁmibboﬁhnléarmhatimrkapnh@ ()Iﬁwﬁ\)itgmca;faise and/or
mecumaion AT e B S Rl Har PR %) rectuce
erosion, (xv) Whksiereatiprexen. imfnmetrecineasnetin dgions iearivgerirabantesiaferaior {idi) promote
systemic heax'&ﬂdiiﬂ%b%i@ﬂa?&'{gi&\{él.s&’:ﬂ%ﬂﬁﬂ@trﬁe%ofby WO 20091099453PCT/U52008/058696
1.0.50.  Any of the preceding compositions comprising a whitening agent.
1.0.51.  Any of the preceding compositions comprising a whitening agent selected from a
whitening active selected from the group consisting of peroxides, metal chlorites.
perborates. percarbonates, peroxyacids. hypochlorites. and combinations thereof.
1.0.52. Any of the preceding compositions further comprising hydrogen peroxide or a
hydrogen peroxide source, e.g., urea peroxide or a peroxide salt or complex (e.g., such as
peroxyphosphate, peroxycarbonate, perborate, peroxysilicate. or persulphate salts; for
example calcium peroxyphosphate. sodium perborate. sodium carbonate peroxide. sodium
peroxyphosphate, and potassium persulfate), or hydrogen peroxide polymer complexes
such as hydrogen peroxide-polyvinyl pyrrolidone polymer complexes.
1.0.53.  Any of the preceding compositions comprising an antioxidant, c.g.. selected from
the group consisting of Co-enzyme Q10. PQQ. Vitamin D. Vitamin C. Vitamin E, Vitamin
A, anethole-dithiothione, and mixtures thereof.
1.0.54. Any of the preceding compositions comprising triclosan.
1.0.55. Any of the preceding composition comprising triclosan and Zn** ion source, e.g.,
zZinc citrate.

1.0.56.  Any of the preceding compositions comprising an antibacterial agent in an amount

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



reducing potential for systemic infection via the oral tissues. 1.0.67.A composition obtained or
obtainable by combining the ingredients as set forth in any of the preceding compositions. 1.0.68.Any

of the precedig £snpResitions in a form selected from mouthrinse, toothpagiey {R3atisarkdnoth powder,
non-abrasive gel. mousse, foam. mouth spray, lozenge, oral tablet, dental implement, and pet care

product. 1,(y69.Any of e Rregeding compositions wherein the.composition is toothpaste. 1.0.70.Any
of the preceding comp%sitionzﬁwﬁgregw t%e%%rﬁgg%sé\%n %551’?0%&:196)315 g]d“ﬁtfbnﬁ%kf@?fgrpfﬁgﬁc%lron?prising
one or more & dimailor ioperedrnwatdhedbralsivewositidactaight. foaming agents, vitamins, polymers,

enzymes. 1*)@'.@’8?“304%{@??5@/??&&&{}9 %ﬁ&ﬂﬁ'oﬂ%%ﬁﬁ%‘ﬂ&&%ﬁg .'%g%{éﬁere'% ;{18551@!)?3%““ or

combinations thereof 1.0.71.Any of the preceding co ns 1.0-1 the composition is
a mouthwasHf1betoral st sienoupiEBht the invention encompasses an oral care composition

(Composilignsd. 1), gy BEARIBIRCIR RN AHIRBIRIEHIRY SAPRAREIANS bRt Pid b ERTIRHgING i.-a salt

of an inorganic acid and a basic amino acid, a calcium salt; and a soluble fluoride salt. 100181The
invention thuSTdBRYSRSEctsHal aHaqmsitirfyterftiBEnhesstitesaomposition 1.1: 1.1.1.Composition 1.1

wherein thepigorganigaeithNd ek armsasaitwihsahasicBmprriagidn s AN dnergaNigpxoacid.
1.1.2.Composition 1.1.1 wherein the inorganic oxoacid is selected from phosphoric acid and sulfuric

acid. 1.1.3:88mpositibhof MORFsEHRNE A8 BaH WS TUHBRG SATRPERIHE AR cotsHLIE aaeRh Y BIER is the
phosphate salfa bdiypivpratdhedosgopnespampasinpshodidied shesalsiupiRafiiaa salt of calcium

and an inorganic acid
sodium salt form.

1.0.62. Any of the preceding compositions further comprising a sourcc of calcium and
phosphate selected from (i) calcium-glass complexes. e.g., calcium sodium
phosphosilicates, and (ii) calcium-protein complexes, e.g., casein phosphopeptide-
amorphous calcium phosphate.

1.0.63.  Any of the preceding compositions further comprising a soluble calcium salt. e.g..
selected from calcium sulfate, calcium chloride. calcium nitrate, calcium acetate. calcium
lactate, and combinations thereof.

1.0.64.  Any of the preceding compositions further comprising a physiologically acceptable
potassium salt, e.g.. potassium nitrate or potassium chloride, in an amount effective to
reduce dentinal sensitivity.

1.0.65. Any of the preceding compositions comprising from about 0.1% to about 7.5% of a
physiologically acceptable potassium salt, e.g.. potassium nitrate and/or potassium chloride.

1.0.66.  Any of the preceding compositions effective upon application to the oral cavity,
e.g.. with brushing, 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), (iii) reduce or inhibit
demineralization and promote remineralization of the teeth, (iv) 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, (viii) to increase relative levels of arginolytic
bacteria. (ix) inhibit microbial biofilm formation in the oral cavity. (x) raise and/or
maintain plaque pH at levels of at least pH 5.5 following sugar challenge, (xi) reduce
plaque accumulation, (xii) treat. relieve or reduce dry mouth, (xiii) clean the tecth and oral
cavity. (xiv) reduce erosion, (xv) whiten teeth. (xvi) immunize the teeth against cariogenic

bacteria and/or (xvii) promote systemic health, including cardiovascular health, e.g.. by



1.1.5.Composition 1.1.4 wherein the calcium salt is a salt of calcium and an inorganic oxoacid, e.g.,
calcium phosphate or calcium sulfate or mixtures thereof. 1.1.6.Composition 1.1.5 wherein the calcium

salt is a calciyigy Rlagsmiate. 1.1.7.Composition 1.1.6 wherein the calcium sgltig; digaleiskgfhosphate
(Cal-IPO4). 1.1.8.Composition 1.1.7 wherein the dicalcium phosphate is in the form of the dihydrate

(CaH1)04 2130 YARAGPADIIAEARGTIMRBAORRAAIL LS, Compositons L5 et seq, wherein
the calcium salt is calcium sulfate’(CaS0O4). 1.1.10.Any of the foregoing Compositions 1.1 et seq.
wherein tHeldHion of*(?))tﬁ%‘)é‘él?@)f)m@f!%ﬂs‘?é abtiinetaeiey e bipitretbaioignesals ds shifsamie.

1.1.11.Any ofdﬂga)fqpl@g,(pyagd r@&gﬁg@{@n; 1 et seq. comprising at least one phosphate salt of a basic
amino acid; (%at least one calcium phosphate salt: and (iii) at least one soluble fluoride salt. My of

the foregairfP@ompdBiidhiéariesediag crmersiHanebadRiatfirstadifiamangiilntnsy isshrastallene,
omithine. cregsie chistidinodiasnineRLINAGIC-aRd i AUNRIEAPHIENIS §5ich, $is HReseR Mt
combinations thereof. 1 1.13. A of the foregoing Compositions 1.1 et seq. wherein the basic amino
acid has the f<eihirgRIcHIGN: 106 ROt AH Bﬂqgl-f‘foregomg Compositions 1.1 et seq. wherein the salt of
the inorganiexoacichamd NWWMM@JWMM&@&M@M% {@8gisaamino acid with the

inorganic Pﬁgﬁfld and/or (|13 ) alkali or ammonium saltiethereof 1.1.15.Any of the foregoing
Compositiohe 1.1 et \S&d | BARSASTAE & HTUsHARRS Y 6?‘8@5&@’%%86?&@%&5% reaction of the
basic amino apitbudlly Alreaphofipasits@neyihmoralikadne oamore dilwasalhblpivesperictany.

1.1.16.Any of the fore oing Com osm ns 1.1 etse herein the ic amino acid i |ne or a salt
thereor. 11 17RO UBITD OO OATES. Y BECT R ARG g PR B et
1.1.18.My of ﬂneséorag@mgl@omrgssmdnsngslaeﬂseqomhemlmmméhaonde salt is stannous

1.0.71. Any of the preceding compositions 1.0 — 1.0.67 wherein the composition is a
mouthwash,
[0017] In one embodiment the invention encompasses an oral care composition

(Composition 1.1), e.g., according to any of the preceding Compositions 1.0 — 1.0.71,

comprising

1. a salt of an inorganic acid and a basic amino acid,

il. a calcium salt; and

iii. a soluble fluoride salt.

[0018] The invention thus comprises, ¢.g.. the following embodiments of Composition 1.1:

L.1.1. Composition 1.1 wherein the inorganic acid which forms a salt with a basic amino
acid is an inorganic oxoacid.

1.1.2. Composition 1.1.1 wherein the inorganic oxoacid is selected from phosphoric acid
and sulfuric acid.

1.1.3. Composition 1.1.2 wherein the salt of an inorganic oxoacid and a basic amino acid
is the phosphate salt.

1.1.4. Any of the foregoing compositions wherein the calcium salt is a salt of calcium and
an inorganic acid.

1.1.5. Composition 1.1.4 wherein the calcium salt is a salt of calcium and an inorganic

oxoacid, e.g., calcium phosphate or calcium sulfate or mixtures thereof.

1.1.6. Composition 1.1.5 wherein the calcium salt is a calcium phosphate.
1.1.7. Composition 1.1.6 wherein the calcium salt is dicalcium phosphate (CaHPOs).
1.1.8. Composition 1.1.7 wherein the dicalcium phosphate is in the form of the dihydrate

(CaHPO; * 2H,0).



fluoride, sodium fluoride, potassium fluoride, sodium monotluorophosphate, sodium fluorosilicate.
ammonium iluorosilicate, amine fluoride. ammonium fluoride, and combinations thereof 1.1.19.Any of

the foregoingyfePmpasiiss 1.1 et seq. wherein the fluoride source is a tlugyephRSHAABeds1-20.Any of
the preceding composition wherein the fluoride source is sodium monotluorophosphate. 1.1.21.Any of

the foregojnggCompesifians: J.het sedWheieinthe basic aminp acid is present in.an amount
corresponding to about y\}t.%ﬁ)std a.bosgt&io W f% o%)%aeuttgfé %o}%ﬁglgfﬁlo]?ﬁs\?\'/@%h{,bﬁgg \4/\)/'eight of the
basic amihd A8id beieyditifdeseeamngeomassitionm! .1 et s@pmpositiomd ahid8 efiidrdinstheoasic amino

acid is preserdnan ameaf aRoUh iR Whdetihe iRl Gamposition weight. 1.1.23.Composition

1.1.18 wherein the basic amino acid is present in an amount of about 5 WO
20091099453 CT/USR0T80 58696 Mk Compogidomstal compsbsiodnmisiight.|¢agt one@bpsplasition 1.1.18

wherein the hagi6arBiRR afithiSRISSENIN AR INCUMLRFARRKE RO Jhathiha IRl saEnposition
weight. 1.1.25.Composition 1.1.18 wherein the basic amino acid is present in an amount of about 1.5
wt. % of the tﬁi&b&%ﬂi’ﬂﬁ%ﬂweight. 1.1.26.Any of the foregoing Compositions 1.1 et seq. wherein

the calciumisgdt is prespot iRcABraRIMNEBHPRGHHLRD Mt cYade. AR RhWh 3 ofihe tRtaligomposition

weight. 1.1.27.Any of the foregaing Compositions 1.1 et seq. wherein calcium phosphate is present in

an amount of EBBIEAYSE ¢4 T3 6P By R op B tHAR ORHAtsiBRGmORAsRINECcH1. 28, Any of the

foregoing Cotpakitiperiohiehs@dsaMe eheitod aihesmiaigafsthedeagic amino acid is formed by reaction

with phosphoric acid or phosphate salts to provide an approximately neutral p1-1, e.g., about pH 6.8 to
about pH ?;.]2 ! 51-.1.29%9fo‘HﬂE’fm@&iﬁ@l@&ﬂﬂ8§ﬁibﬁ§*ﬁw" 8{5}%%8#@1?‘1 SO GrHR Basic

amino acid isLfeongghbyioaaction with sulfuric acid or sulfate salts to provide an approximately neutral

P &0 J0pUH 08 Lo BHOYPALT R sk AN 15 (PARIH COTRIPLIRRE ek ghea wherein
oxoacid and the basic amino acid is formed by reaction of the basic amino acid with the
inorganic oxoacid and/or (ii) alkali or ammonium salts thereof.

1.1.15.  Any of the foregoing Compositions 1.1 et seq. comprising a phosphate salt of a
basic amino acid formed by reaction of the basic amino acid with phosphoric acid or with
an alkali or ammonium salt of phosphoric acid.

1.1.16. Any of the foregoing Compositions 1.1 et seq. wherein the basic amino acid is
arginine or a salt thereof.

1.1.17. Any of the foregoing Compositions 1.1 et seq. comprising arginine phosphate.

1.1.18. Any of the foregoing Compositions 1.1 et seq. wherein the fluoride salt is stannous
fluoride, sodium fluoride, potassium fluoride, sodium monofluorophosphate, sodium
fluorosilicate. ammonium fluorosilicate. amine tluoride. ammonium fluoride, and
combinations thereof.

1.1.19. Any of the foregoing Compositions 1.1 et seq. wherein the fluoride source is a
fluorophosphate.

1.1.20. Any of the preceding composition wherein the fluoride source is sodium
monofluorophosphate.

1.1.21. Any of the foregoing Compositions 1.1 et seq. wherein the basic amino acid is
present in an amount corresponding to about 1 wt. % to about 10 wt. % of the total
composition weight, the weight ot the basic amino acid being calculated as free base form.

1.1.22. Composition 1.1.18 wherein the basic amino acid is present in an amount of about
7.5 wt. % of the total composition weight.

1.1.23.  Composition 1.1.18 wherein the basic amino acid is present in an amount of about 5
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an amount of about 0.01 wt. % to about 2 wt. % of the total composition weight. 1.1.31.Any of the
foregoing Compositions 1.1 et seq. wherein the fluoride salt provides fluoride ion in an amount of

about 0.1 to ghesiie,d¥yk;%o of the total composition weight. 1.1.32.Any of & fessaRingeompositions
1.1 et seq.. e.g.. in the form of a dentifrice. wherein the composition comprises about 500 to about

15,000 ppm flyosiderign J.d4-3 Q%/it%rmgel%ggoing Compositions 1.1 et seq. wherein the composition
comprises about 1000 to about 1500 pptn fioride ion. 1.1.34.Any of the foregoing Compositions 1.1 et
seq. wherkih3the coffmitiieTdrhpSsebestio the B pprimdlaoiide posseit 1036 Amywoit tfaboregoing

Composition§.3;5]v§{'_t‘§§gfprg{tg]r&a%gg—ihignlﬁ an about 7.5. 1.1.36.Any of the preceding

compositions wherein the pH is between about a'r]d about 7.3. 1.1.37.Any of the foregoing
Compositiohd.1 ef-88§OsIHERelA the heteibatgvetsic abvbue 6c8lamdrassouiv.g.amo@8okahaoit the

foregoing Compq;;jtd)@r@tge]ﬂ%pg(qn?&qggx% p application to the oral cavity. e.g.. with brushing, to
(i) reduce or inhibit formation of dental caries. (ii) reduce. repair or inhibit pre-carious lesions of the

enamel. eld.:28s deteYet! By fursatingitongreitirnsced siuste sdwieia (oL kdticatesanics
measuremend{ E&ddh Gihpaduee o RbitbWQEARLLAIMWS RS TiHpdAP8I0RERRE demineralization

and promote remineralization of the teeth. (iv) reduce hypersensitivity of the teeth, (v) reduce or inhibit
gingivitis, (ViBrom8haRE JoF EReCamRAE i9RAd- Bee; WhyidaGalkinvaiasphrripPsersaing
bacteria, (viijiarineiease ralsdikede aloptaugnlytic/bagteriae (xhindibitsgicsakial diefilm formation in
the oral c?vit 8(x) raise&nﬂ/ofr maintain plaque. pH at levels of at least pH 5.5 following sugar
challenge, (B(% redute Hle RN SEERPIRPRS dub &t SRI-MBSERIN iR etebH 4 RE thediRsnd oral cavity

(xiv) reduce arnisioBeitkie) fariteibiepiitRndiom(xhdspronvniza thgliesihaagainstepringania bacteria..
1.1.39.Any ogthre ;‘(orea qin Cogp sitions 1.1 e .. comprising the phosphate .of a basic a_rr_1ino acid,
a phosphate 1Y sf\%%%ét%?\’é[ aEw ’5‘&08%’%8&@%%{8. .ﬂ?h@ggﬁy'of the foregoing Compositions 1.1
et seq. comip2ising ayrofiehpiaspbaie Coicalaitivnphosphate divydiiatesudfac: sodidasic amino
monofuoropoghl Hndhy RAMGR IR (IRARIALHTRRTLIONR Sl SRt Phigings g pptainable by
neutral pH, e.g.. about pH 6.8 to about pH 7.2.
1.1.30.  Any of the foregoing Compositions 1.1 et seq. wherein the fluoride salt is present in
an amount of about 0.01 wt. % to about 2 wt. % of the total composition weight.
1.1.31.  Any of the foregoing Compositions 1.1 et seq. wherein the fluoride salt provides
fluoride ion in an amount ot about 0.1 to about 0.2 wt. % of the total composition weight.
1.1.32.  Any of the foregoing Compositions 1.1 et seq.. e.g., in the form of a dentifrice.
wherein the composition comprises about 500 to about 15,000 ppm fluoride ion.
1.1.33. Any of the foregoing Compositions 1.1 et seq. wherein the composition comprises
about 1000 to about 1500 ppm fluoride ion.
1.1.34.  Any of the foregoing Compositions 1.1 et seq. wherein the composition comprises
about 1450 ppm fluoride ion.
1.1.35.  Any of the foregoing Compositions 1.1 et seq. wherein the pH is less than about 7.5.
1.1.36.  Any of the preceding compositions wherein the pH is between about 6 and about
7.3.
1.1.37.  Any of the foregoing Compositions 1.1 et seq. wherein the pH is between about 6.8
and about 7.2.
1.1.38.  Any of the foregoing Compositions 1.1 et scq. eftective upon application to the oral
cavity, e.g.. with brushing, to (i) reduce or inhibit formation of dental caries. (i1) reduce.
repair or inhibit pre-carious lesions of the cnamel. ¢.g., as detected by quantitative light-

induced fluorescence (QLF) or electrical caries measurement (ECM), (iii) reduce or inhibit
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combining a basic amino acid with phosphoric acid, an inorganic phosphate salt, or a combination
thereof to obtain a pH of about 7 to form a premix, which is used to make the desired composition.

1.1.42.Any ofyi§efeypeninng Compositions 1.1 et seq. obtained or obtainablgdyy g igassRf combining
a basic amino acid with phosphoric acid, an inorganic phosphate salt, or a combination thereof to

obtain a pH f.ahR dar i o] ix. with dicalcium phosphate. and a
fluoride ion source%gfglé%gr?yﬁp?{ﬁ?%ggg]% %ﬁ&?’sﬁ%ﬁ%ﬁ@ @’Iﬁeeag gﬁ%eers 8?86 lt[inﬁ:l?tble by any
of Method 2. '8¢ &gh-d¥)Hedeneattd nlibifeinsi vits. 44 hprungso bitibn obf sinesiccotstainabeobshcombining
the ingredients;§$cagtdeVe 10 AR ATHIARIGE SARGHGOPRG T 1P TOISA0]
Compositiorﬁal et seq. Whereinlth%q}%omggg%eg%% gggt@%%@%%%%ﬁ%?@c%eggg%ngl%l%%lgg v‘\:/herein

the compositiifiiféia (hetplitatipimbimiRFim&rmaiptisingomalsrembrd ofree andmore of water.
abrasives. supfagiantslQRMIAY AJENS o AMIRE pROYYSNBIHWARZIES chMTRRELants Hhigkeners,

antimicrobial agents, preservatives. flavorings, colorings and/or combinations thereof 1.1.47.Any of the
foregoing CoPHSUSIAETEM3tion. {x4H (rhese A yreostmpdidlrdermstherssthisnhsiaouits {¥vanother
embodiment ghecthvesiinn RIFANIRASLeHh Sak@BIRRETIRMALIHE IRyetioRGRMAASEIN1.2), e.g.,
according to any af the preceding Compositions 1.0- 1.0.71, WO 20091099453PCT/U52008/058696
comprising i.3A°&f8ctive amount of a salt of a basic amino acid: it.an effective amount of a soluble

fluoride saltt.3% aniepig strfactasiomg Coagusiridasinyl subaiecdhpRbiniansibehembodisagot, the
invention encom assb%sga Composition of the Inventign (&omgﬁsiti n 1.3) e.g.. according to any of the

preceding CEMPEsHittha RIGsAE A0 asypmalsgal and a Huorophosphate.

1.1.40.  Any of the foregoing Compositions 1.1 et seq. comprising arginine phosphate.
dicalcium phosphate dihydrate, and sodium monofluorophosphate.

1.1.41.  Any of the foregoing Compositions 1.1 et seq. obtained or obtainable by the steps of
combining a basic amino acid with phosphoric acid, an inorganic phosphate salt. or a
combination thereof to obtain a pH of about 7 to form a premix. which is used to make the
desired composition.

1.1.42.  Any of the foregoing Compositions 1.1 et seq. obtained or obtainable by the steps of
combining a basic amino acid with phosphoric acid, an inorganic phosphate salt. or a
combination thereof to obtain a pH of about 7 to form a premix. and combining the premix
with dicalcium phosphate. and a fluoride ion source.

1.1.43.  Any of the foregoing Compositions 1.1 et seq. obtained or obtainable by any of
Method 2. et seq. as hereinafter set forth.

1.1.44. A composition obtained or obtainable by combining the ingredients as set forth in
any of the preceding compositions.

1.1.45.  Any of the foregoing Compositions 1.1 et seq. wherein the composition is
toothpaste.

1.1.46.  Composition 1.1.42 wherein the composition is a toothpaste optionally further
comprising one or more of one or more of water. abrasives. surfactants, foaming agents.
vitamins, polymers, enzymes. humectants, thickeners. antimicrobial agents, preservatives.

flavorings, colorings and/or combinations thereof.

1.1.47.  Any of the foregoing Compositions 1.1 — 1.1.41 wherein the composition is a
mouthwash.
[0019] 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 - 1.0.71,
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i.an effective amount of a salt of a basic amino acid; an effective amount of a soluble fluoride salt; an
anionic surfactant. e.g., sodium lauryl sulfate; iv. an anionic polymer. e.g., a copolymer of methyl vinyl
ether and maigicaphydiide; and v. an antibacterial agent, e.qg., triclosan. (Q2d44n,a80406%
embodiment, the invention encompasses a Composition of the Invention (Composition 1.4) e.g.,
accordingg&.[ﬂmgi%the preceding Compositions 1.0 - 1.0.71, comprising an effective amount of a salt
of a basic amino acid: 11.an effective amount of a soluble fluoride salt; and a particulate material, the
compositibn haviticf HECR{SATae Va8 € kAl bbloubasboamine. afidut 40 to about 140. e.g., comprising at
least aboyt 5% ofa-paticelaiehavinrg & HBe: Iassthatabout S micrometers. e.g., silica having a d50 of
about 3 to about 4 micrometers. 100221In another embodiment, the invention encompasses a method
(Method 2)or pfEFaYRIHCaY a8 ABeSIGHMElnA sy Bsmpositions under 1.0. 1.1, 1.1 1.3 or 1.4
supra, cormupeing i-fRHHAARIBHDKEM: CORRINAG A BASIHBRARE AEithiBRig6Hh BRARE LR acid
and/or salt thereof to obtain a pH of less than about 7.5. and combining the premix with other
ingredientCOMPRSIRMLIRX R, ATCRIdIAG 19 aBX Mithamsrsdisait oropzstimethbd 2-9s comprises, e.g..
the followiggrpabediments: Method 2 wherein the acid combined with the basic amino acid is a
mineral acid. Method 2.1 wherein the mineral acid is an inorganic oxoacid. Method 2.2 wherein the
inorganic bxoacitfi& HY¥pABIEHGE? W‘Hf‘{ﬁésﬁ?é’é’é’éﬁrﬁflfﬁethods wherein the other ingredients of
the formulation ¥MEfREAAKLAAI4MITC TS 2PR8AHASSH406 comprise a calcium phosphate salt. 7.5.The

receding. method wherein the calcium ph hate is dicalcium phosphate dihydrate.
P glﬁr.] an anQOn?c surtactant, e.g.,gogl’SLPm aury sulfﬁate; Phosp y

1v. an anionic polymer. e.g., a copolymer of methyl vinyl ether and maleic anhydride; and
V. an antibacterial agent, e.g., triclosan.
[0021] In another embodiment. the invention encompasses a Composition of the Invention

(Composition 1.4) e.g.. according to any of the preceding Compositions 1.0 — 1.0.71,

comprising

1. an etfective amount of a salt of a basic amino acid:

i1, an effective amount of a soluble fluoride salt; and

iii. a particulate material,

the composition having an RDA of less than about 160. e.g.. about 40 to about 140. e.g.,

comprising at least about 5% of a particulate having a d50 less than about 5 micrometers. e.g.,

silica having a d50 of about 3 to about 4 micrometers.

10022] In another embodiment, the invention encompasses a method (Method 2) for

preparing an oral composition, e.g.. any Compositions under 1.0. 1.1. 1.2. 1.3 or 1.4 supra,

comprising

1. forming a premix by combining a basic amino acid in a gel phase with an acid and/or
salt thereof to obtain a pH of less than about 7.5. and

ii. combining the premix with other ingredients of the formulation, including a soluble
fluoride salt.

10023] Method 2 thus comprises, e.g.. the following embodiments:

2.1. Method 2 wherein the acid combined with the basic amino acid is a mineral

acid.

19
)

Method 2.1 wherein the mineral acid is an inorganic oxoacid.

N

!\)
W

Method 2.2 wherein the inorganic oxoacid is phosphoric acid.

Any of the preceding methods wherein the other ingredients of the formulation
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7.6.Any of the preceding methods wherein the fluoride salt is selected from stannous fluoride, sodium
fluoride, potassium fluoride, sodium monotluorophosphate. sodium fluorosilicate, ammonium

fluorosilicateyggning fsiqeisle, ammonium fluoride, and combinations thereof SrfAsNfgsoreceding
methods wherein the fluoride salt is a tluorophosphate. 9.8.Any of the preceding methods wherein the

fluoride salt ig@%@mmﬂyg@p&g@p%@ 2.9.Any of the preceding methods wherein the basic
amino acid is selected from arginine. lysine. citrullene, omithine, creatine, histidine. diaminobutanoic

acid, dianfifopropifopiieceding swtkodnvherindiratdeisthehesithae 5. digajcomirhpspluadidigydrethods
wherein thesbasig 3naingagcictbas dhelsaniiguration. HJolfdé@éﬂﬂ%f&b%?&%ﬁﬁiﬂ%ﬁ%@ds wherein the

basic amino acid js arginine. 2.17."Any of the preceding methods wherein the premix has a pH of
about 6 to abBiRrde, sdismAwBfenroretwaiNy oFidenstiunheraaltne oreeapbassadpinof about 6.8 to
about 7.2. 2. MofiRpiefthemiesrainamasiindssvharsinthsinie mbhdas / Pidopfiabait 7. 2.15. Any of
the preceding methods when carried out at room temperature and pressure. 7.16. Any of the
preceding m&ATBRIS AR RS TaAL ingredients and their respective amounts are as set forth in any of the

embodimennts asAsgtdorie prdeditOmnasiionsele thelfldoddd 210isladubRdAMinagaother embodiment.

the inventjop encompasses a method ( (Method 3) to improve oral health comprising applying an
effectise a?'rﬁounmtﬁ e Rrestips et heTsrie drpidthsalissadts? compositions 1.0. 1.1, 1.2,
1.3 or 1.4. todtwmenabepsgpdhee subject in need thereof, e.g.. a method to i.reduce or inhibit formation
of dental G ies, reduce, repair ar inhibjt early enamel |esions, e.g., as.de ect%ﬂg) quantitative
fghtinduced flu QRS CL PSRN Siar R AR ET R R L PRHRSHE e e, BB PTAIE
demineralizatiinandtpitsnaternéiviine tatizatiomicfidhe: tdeihi ivbrethite dryhetiaatisdprdyrafie teeth, v.
reduce or inhibiggsinlgsiviti(?, Vi. gromote tﬂ}ealir}lg of sores or cuts in the mouth, vii. reduce levels of acid
. acid . salts.al combinations, tnereof. . . .
producing bac(ferla, Viil. T0 Increase relative lévels of arginolytic bacteria. WO
2009109 5BP CANy 52 03310586 methods wherein the basic amino acid has the L-contiguration.

2.11.  Any of the preceding methods wherein the basic amino acid is arginine.

2.12.  Any of the preceding methods wherein the premix has a pH of about 6 to about 7.3.
2.13. Any of the preceding methods wherein the premix has a pH of about 6.8 to about 7.2.
2.14. Any of'the preceding methods wherein the premix has a pH of about 7.

2.15.  Any of the preceding methods when carried out at room temperature and pressure.

2.16. Any of the preceding methods wherein the ingredients and their respective amounts are

as set forth in any of the embodiments as set forth under Compositions 1.0, 1.1, 1.2. 1.3 or
1.4,
[0024] In another embodiment, the invention encompasses a method ( (Method 3) to
improve oral health comprising applying an effective amount of the oral composition of any of
the embodiments under Compositions 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
. reduce or inhibit formation of dental caries.
il. reduce. repair or inhibit early enamel lesions, e.g.. as detected by quantitative light-
induced fluorescence (QLF) or electrical caries measurement (ECM),
iii. 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,

viil.  to increase relative levels of arginolytic bacteria,
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ix. inhibit microbial biotilm formation in the oral cavity. x. raise and/or maintain plaque pH at levels of at
least pH 5.5 following sugar challenge, xi. reduce plaque accumulation, xii. treat, relieve or reduce dry

mouth, Xiii. ciganipsdReth and oral cavity, xiv. reduce erosion, xv. whiten tggthy XedeEusgize the
teeth against cariogenic bacteria: and/or xvii. promote systemic health, including cardiovascular health,

e.g., by reg(ucingimm%ggﬁzﬁy[ﬁ@mmm%% Miqﬁggrglr%!l;[/ﬁsues. 100251The invention further

comprises the use of arginine in the manufacture o ComposYt'ion of the Invention, e.g.. for use in any
of the indi¥ationd&&t 3BT M MRHB @'39v600id 13t Hevirly e fooleds piied Srivvidemasural dategamposition
comprisingia basiG@amina@eidedinfiasgnsalt form, a soluble fluoride salt and a calcium salt of an
inorganic acid for use in the treatment of at least one of demineralized teeth and enamel lesions within
an oral ca¥lty of bRy rrErdsrndREAgUthe mineralization of teeth within an oral cavity of a
subject. Ithas begatfanaeayrpisngly.doay such a composition exhibits enhanced treatment of teeth
demineralization or, lesions even before dental caries have been formed. 100271The invention further
provides thE use 8% HE8R % mino acid, in free or salt form, in an oral care composition comprising a
soluble fluoride salii@Ateaigalcium salt of an inorganic acid for enhancing the mineralization of teeth
within an oral cavity of a subject and the use of a basic aming acid, in free or salt form. for the
manufactdré of d%ﬁé‘ﬂ}ggﬁ%ﬁf’%Prﬁ’?“i?ﬁilﬁﬂ?e%gﬁné‘bh?ﬂ‘é”ﬁﬂ(ﬂwersalt and a calcium salt of an inorganic
acid for entvaincipgothereniysesalizatorhofieatingitaiai avasabeaviiyota subiraudRORSEARE yention
further provides a ngethod Pf\{ninerali@n(%ﬁt least one of demineralized teeth and enamel lesions within
an oral cavity of 2L jlé:CIP HEMEALY & ’ﬁg’fﬁb treating the oral cavity with an oral care composition
comprisinf825asic diwinovacichnifuftber op sqpit fes measodfibigiflineridelsalianthengalotum salt of an
inorganic acid. 10029]The invention further provides an.gral care compositign. comprising a salt of a
basic amir&?gnégl& lr{(oeﬁtl?-gﬂlzee%ﬁ?g%nfnco ’gaﬂfc“%ec}‘c} 16 rog(ﬁlj%fﬁéﬁ ?f?th% ibi ?r?&‘?%emfgﬂﬁﬁé‘fa) "of dental
caries by (H0P&hsingltresiptantiopl fugtheipmnidealaoavitycafeacs uipiestinhentpeiateg avitki thendral
compositigQn.;It: s ] ition exhibits increased.plague pH
i can e T S € B PR AT wo
2009109943BPCeRINSHITR/058% 96 c10UBmTRalize edhauttranprideidess tiyéhiseroralsalt of a basic

amino acighOpyKRAIZGH;EY, 30 INCLERINE ACH d HARL QIR FRIEFLBROFIHAN fArJSAKAING o Jnhibiting the

formation of dental caries by increasing the pH of plaque in an oral cavity of a subjéct when treated
with the ofdPSPORIERCHIRY e BE Brgl SHIROTEpA sRinpRilie m e i raksrg by atMBdrganic acid

for the masutagture: M RMAGicREIBS: ik UsenBlRALGI PERBINENOHNS fermation of dental caries by
increasingi the épH of plaque in an oral cavity of a subject treated with the medicament. 100311The

invention fAPHEr proVigdRvantiibahss mrerddesibedie sErdrsiaquiinm i ofafiesnty 3t Pehbject, the
method comprisislgireabngdhieiei abamritynyithanméd waieecampasition compiisitaa salt of a basic

amino acid nreutr.alize?fl an inarganic %cig.ﬁﬂiOOSZHhe invention further provides an oral care
compoat I pASAE S L ABE 0 BRI Sl DGR B AT o BB st and a
calcium sdtcaksantinbrganimacidcid hadiee en ddufuhsufpribinglyniitat suehfa cortipasitiamaidiibits
enhanced, flyoRde, ARG ORI QVE ARSI MR acid for enhancing the

mineralization of teeth within an oral cavity of a subject.

[0028] The invention further provides a method of mineralizing at least one of

demineralized teeth and enamel lesions within an oral cavity of a subject, the method

comprising treating the oral cavity with an oral care composition comprising a basic amino

acid. in free or salt form. a soluble fluoride salt and a calcium salt of an inorganic acid.

[0029] The invention further provides an oral care composition comprising a salt of a

basic amino acid neutralized by an inorganic acid for reducing or inhibiting the formation of

dental caries by increasing the pH ot plaque in an oral cavity of a subject when treated with

the oral composition. It has been found surprisingly that such a composition exhibits

increased plaque pH which can reduce or inhibit the formation of dental caries before dental

caries have been formed.



100331The invention further provides an oral care composition comprising a soluble fluoride salt and a
calcium salt of an inorganic acid, and, in addition. a salt of a basic amino acid and an inorganic acid for

increasing thg gtapiityatihe fluoride in the composition. 100341 The inventieq fWihaiREgyddes a
method of producing an oral care composition. the method comprising the steps of: i.providing a basic

amino aciihaeh an LIANIGASIHANG BEWTALERG Jepasia Aping acid ith ihe Joragnie actd to form
a salt of the basic amino acid; combining the salt o the basic amino acid with at [east a soluble fluoride
salt and atyaiinnreant ofcash imengani caeicctoresitioth®ored wang comipibsitigrihd 698G1Thefinvention
further proyMiglas aspethad ' r iton, comprising the step of:
combining together a ggsi%?éﬁm%@c?giyr@ p%%?%ﬁ%ﬂﬁ%ﬁgﬁﬁi%%@a%%pa%f a {cp‘é%{ﬁ% rﬁqgf};llt of an
inorganic §GArRREIRSTaPInanddBmeperns atabiindfaie fuiondeithresrebmp dsitondhgiasic amino
acid is neld&*ial%@%Wﬂﬁrﬁﬁam{fg@F"&ﬁé‘d@k&?ﬁ@?ﬁ%ﬂ%@'&oﬂ‘&hﬁiHQ%iPiﬁﬂﬁ"éﬂ%g‘fi{% RIRLIf gy combining

|

step. [0036]The invention further provides the use. in an oral care composition. of a salt of a basic
amino acidCi SaicvRYHgHsatied by Pl @f Risang imenmialcavitnel agebisthtesathdorgiilicacid, as an
additive fapan@rdgare composition, comprising at least a soluble fluoride salt and a calcium salt of an
inorganic acid. for increasing the stability of the fluoride in the composition. 1003711t may therefore be

seen by tH2%Willed JhecitrsAte b Rirides argiBedo (wesrorrea g b sprtadmo 8vauaebs8696

number okghffigrent yejssrmiisingrechoiaptiefigateand ad\ratagascant aswiirem the formulation,
and use, of an oral care composition, for example a dentifrice, in accordance with gne or more aspects
of the inv&RTRPSWALFCARSIPEASA t S HAO VS HIIBR B dirPLValzed RIRARGT#ENE A6ike com ponents or
inwedient$0@s2] prefitrablyeihiin faghectse Aloudss wiiftio dhg conopesitipnsHaQ3Rklea\els of active
ingredientg will vary based on the nature of the eﬁgyeg s;g%teﬁ and the #)articula/r %ctive. For example,
the basic ARING RO RS LB ISLEINE AL 52 .ee.‘é’? ot 07148 SHOUH WP bA expressed as
weight of freeghasel)ié. dt. lal dut O fbutodadnopt Sngtyh doswecimoedinposeioaatititi@sianued 0 wt % for a
consumergo Iﬁtlla@%%tﬁh [ %tl) uetc7 l'%) aggg;[] %Oevrvg1 % f%% %rqfessional or prescription treatment product.
Fluoride may be present at levels 8?, e.g., a out%5%0 A ouf'25,000 ppm, Mr example about 25 to
about 2503l for alheontieringe fativutpréddes abouk|2;00C@ppesviva congusies tcothplaste. or about
2.000 to ) I [ Iptiqn: ment t ntibacterial
il vary o s e p b e han
used in matithiirsen mergarmmplé fer tneressnaHsutishnye ehshcdbmmds. ia.the etopedOB-wt % triclosan
while a trigigsap toofiRgseTaY GANAIBBRALL O dfothdriFiagan Bas G ATIRA AR dHR391 The
basic amino acids which can be used in the compositions and methods of the invention include not
only naturﬁl%bﬁ‘i‘r?ﬁﬁ‘%@ﬁgéhﬁﬁﬁmﬁs, such as arg,inine. lysine, and histidine, but also any basic

amino acids having\aisas B CHRkR2HREH 3N PANI RGP0 dha RleeHIS: Nehighhate: wates-soluble and
provide an aqueous solution with a pH of 7 ar greater. 100401Accordingly. basic amino acids include,

but are not limitetFith VatiyiAiaoTgane 26t A ialtmhibedrsisiARimpdifine, diaminobutanoic acid.
diaminoprpprionigaditisalte taareofheacrn bimatoni thareal diveapartsklanendeedinant the basic
amino acids are selected froqn arg,inine, cit‘rajlllene, ar]g omijthine. 10041 1In certain embodiments, the
basic amino acicRESHBIRM 18P BOLFIBIE 214 IGiIIAMR U YU EMEEPS 8% 211n some embodiments
the basic 03%) acidkoimpsises aiddaspanedatenmebatefpioduced in thel angnioedsinbnase system.
The inteméﬁdiat%s Rroduced in %he arginine d&imin geeﬁ}gtem may be useéucl in an onrtalacare

.- (Ne me .compnsing the steprol: combinin ! 1C @mino acid compopent, .
compositl 1161% 8VI8% aque neutralization for Cél’l control and/or preventlorP. B\rglnlne is a natural

basic aminoletdiglfthati daay e foucaddimtheabral oty gdvginind imhrei miouinamsasitethutilized by certain
dental PlagEiRACIPIA AUAITR SRR 25 oA IRe B.APHARAL S RRIAAAGNS, Fufafus. S. nulled. S.
anginosus, S. Jdecalis. A. naéslundii, A."odonolyticus, L. cellobiosus. L. brevis. L..fertnentutn, P.
gingivalis.inorganic acid to form a salt of the basic amino acid prior to the combining step.

[0036] The invention further provides the use. in an oral care composition. of a salt of a

basic amino acid. the salt being formed by neutralizing the basic amino acid with an

inorganic acid. as an additive for an oral care composition. comprising at least a soluble

fluoride salt and a calcium salt of an inorganic acid. for increasing the stability of the fluoride

in the composition.

[0037] It may therefore be seen by the skilled practitioner in the oral care art that a
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WO 20091099453PCT/US20081058696 and T. denticola for their survival. Such organisms may
perish in an acidic environment that may be present at areas close to the tooth surface where

acidogenic afg)agidWdsssariogenic strains may use sugars to produce orgai¢,acidlas Jx¢ss these
arginolytic strains may break down arginine to ammonia to provide alkalinity to survive and, in addition,

buffer the lafbp sk RKE,RARHSIRE WRRPANOUNG FRICIRNIC YRR, 490LSuch arginolytic
organisms may catabolize arginine by an internal cellular enzymegpat way system called the "arginine
deiminasd QYRtERO APt &S mt@még@@scmmmﬁHWm@Nﬁmédﬁiﬁiﬂﬂsirpathwéwd_e-arginine may
be brokenydavgndontitulipe.and A meniady Sraining delninpsank sitkLine Paihgn be broken

down by omithane trancarbamylase in the presence of inorganic phosphate to L-ornithine and
carbamy! HHBERLEES ChfiYRSRMarRAEs AR RetiBie A dBinfradibaheyl sheasivatentougsm another
molecule gfidmmRRishasdigasbon dioxide, and in the process also forms ATP (adenosine
51-triphosphate). ATP may be used by the arginolytic bacteria as an ene;g% source for growth.

According{%¥hen JeitsiotRet Ny ety Ras PRl et thofekivrey orssemmissia.

1004411t fiaspaanlieubdvdakonesame € mbodinanihdhe @mmaid My heleadsstalizing oral
plaque pH to cantrol and/qr prevent dental caries, 100451 The oral care composition of some

embodim@RELY-thE PPALETY MU AnESRTRISS iRt REIehed inie drsds o ekl tREbYiAING Beiminase
system. Sfigh interfadiates taydntioste oittuliner arithinacendhpibrmyhphasphalssmsome
embodimg/ntfs, the otther care compaosition includes cit uIIin?‘,1 In some e bodimentﬁ, the oral care
compositiéh MAdGes iR iﬁ&?iﬁ%‘&%‘&%ﬁ%&?ﬁ{éﬁf’é,“me oral'& er@“%ﬂ%%@ﬁ?&ﬁ%& 28lcarbamyl
phosphate.dn diter2s mixddinn 26180 theardbcaxensplmpagitidf inahe 2 Hnypeofobinabarhohsitrulline.
omithine, garb | phos nd/or. other intermediates produced By the argini Iminase system.
o0as T e e e S B BB D AR TR e
amount. !tﬁosemeémbmdimaﬁeionamamemm@hsitiohgmm‘ewammhwibI_\tarbosabtbmﬂﬁ.o mmoUL
intermediqigy, IQ‘%HQ%EW%WL{%%B%&%? CAS.FOTPRTINOTS INGlUdES. RO R ROOUL to about 7

mmolfL intermediate. In other em the oral care composition includes about 5 mmoUL
intermediaeuthoDag 1 ftrecxonpbositio plosnt e wertonaxreotendee fabapiicdl wéddtrglesatouth and
so salts faupieiHiIgBesaRbCIonsan de sRialpytiibyse, In the amounts and
concentrations provided. Suitable salts include salts known in the art to be pharmaceutically
acceptablBasig:dminadeidsally considered to be physiologically acceptable in the amounts and
concentrafigis providrd, Bl vsipledicalyacac piatie salfsinsudathnse de ive ch&anas Wehe
20091099453PCT/U52008/058696 pharmaceutically acceptable inorganic or organic acids or bases,
for examplRVERIPRHHHGR Rl AHNERHY QST A RIS PRI 2P B SoTE g HekuRtabiisn Y e.g..
hydrochlopidgdadimide sajtband hase acdiinn baltsdatved Bobaass whishideuvapphysiologically
acceptable cation. for.example thoseb eriva:j fromgealkali metals Fuch as POtaE{SiLﬁW and s?dium or
alkaline e At IS Y AT O A RIS S AP PRSI B Y Ay HE R tapld SREEANEY be
obtained yestag|standacdrpinggdbuss kntwverasndthadutdduexampldibitaeactingamsuffisiently basic
compound .such as an.amine with a suitable acid affording.a physiologically acceptable anion. [0048]Iin
various erﬁlkt)%lgfnr%%n e §rs€i?:t'anr%iﬁg@éﬁiglﬁﬁlggﬁﬁwgﬁ a‘?ﬁ%éﬁ%"&%&’%ﬁ%@%{% St%ltgibout 20 wt.
% of the tdiateodmpositomiieigitcrabbulnlawardeteranduidi Hent, Hedhtheaviab compasitiosawdight. for
example 6}?8“%%&15,]}’[\’8 g/ﬂ.mqpc%t gﬂg%%h%eabout 5 wt. 04, or about 7.5 wt. %, or about | MY of the
total composl?%ior’l’welgjht. Inorganic acids, inorganic oxoacids. and their salts [0049]The term' inorganic
acid" refel98d Bcidslwkichidembediormin derbasic amgnommneé iakegiisc ey enyarbeHeFERfd OTh a
particular gg&ﬁqg@ggpt, the inorganic acid is an "inorganic oxoacir. which refers to acids, such as
phosphoric acid or sulfuric acid, which contain oxygen and at least one other element, which have at

least one H#BDgen lspmpsuRedBTSRIG RN, RFCHTHINREA FONBY I8 HShensi R Htons. and
which do Rot QBRI RReRi 1R AeigiR-pMhndimeRiDARR GOSN Ofhgivention are

substantially free of organic phosphates, e.qg., alkyl phosphates or phytates and/or arc substantially
free of calfMARESe Y DA FBBNRESCAY X AR SEAhGAIRF HBROIL ATESRT K iR AP OSBEN if at all in
amounts qblassithBne. @ derlgas thasnl ‘Adelative o dharin erganienasichaid inarganid oxaaeld.
[00511Inorganic oxoacids within the scope of the }pgeserllt invention inc thel but ar n(t)é liépited to.
sulfuric acitl THHIBhRBE a SRS BHAG B RIS S BBt L S hBIE RS RS S Bhosphoric
acid, e.g., fwaiapbespiasicagidinrstrzpalyph Ospharicgeid, Shreame £miiadintentgitioerackl to form a
salt with the basic mino[ a(%d 9{ Wgoh1ﬂ}ev‘l%?']vd meil?o%}:g%lgeéj })rr]et\h? | r{n”ci)zfe;';} u(t)i;[h r SI% tlv§ ts thereof
for use in ﬁ%cﬁr'es:‘se'n'f‘fﬁsvléﬁ 10t HRltrAliZE the Badic aming acid are those av‘inggre tively high
solubility, e.g., alkali salts and ammonium salts of oithophosphoric acid, such as potassium, sodium or
ammonium orthophosphate. which are capable of bifffering the basic amino acid to a pH of below
about 7.5. [0052]The oxoacids are present in an amount to neutralize the calcium and the basic amino



acid sufficiently so as to provide an approximately neutral pH, e.g.. pH about 6.8 to about 7.2. 100531
In a particular embodiment, the oxoacid which provides the anion for the calcium salt and the oxoacid
which providgsythg spiessfor the salt of the basic amino acid are the same, @spihg,6640564% ion effect is
believed to lend stability to the formulation. WO 20091099453PCT/U52008/058696 Fluoride lon
Source W%HQ&%&M&&&%?@@) NS 36{%55%{1 flglq ;de one.or mor.%fluonde ion §%Jartces, e.g.,

|
] ) d CriSn.in an acigic environine
soluble fluoride salts. A wide variety o ﬂuorlﬁe ion-yielding materials can be emp?oyed1 as sources of

soluble flub#dReiArgsenppeseass elnsmiositio ot Exenipteshef suitdbieriioaridedalmjialdiogamaterials are

found in U;SiRahaW0scXnanddb iRl | tsS TRak 4 5, o Parr r.etal. and U.S.
Pat. No. 3.t6718.sl5319.1tc5) Wi desr e gl.,%%%?%ﬁgtgaﬁrirﬁr?gby rgesfe?zégg. %O%B‘Sf@egr‘g)sgrﬁ%ive fluoride

ion sourcE8WICRIGBINSUP AFamitifinsiRig tislestbiaiBiis Musiidee sodidmafidvivdebwbendsipladheoride,
sodium mapoidREARRERNGIGSAHIMILASIHR: @iysaanium fluorosilicate. amine fluoride.

ammonium fluoride, and combinations thereof. in certain embodiments the fluoride ion source includes

stannous W9ddbe, sirbiAiginekitie cssaisms YRR Binite by dNam phpallivkes enayawst.
100561Ineeniady spnedinmetthetha araheatmaampopition ol iBRIMVARLRR ANAY AlSRContRiRA source

of fluoride ions or fluorine-providing ingredient in amounts sufficient to_suPpIy about 25 ppm'to 25.000
ppm of fIBAGYRS, ‘GdRBRIN ¥t YeLstTaHB Ut BBy PpRiokeg dampir 5ovt AHotROaDYEADYE. g., about

100010 abeyiiiiA6Q6i RS- U-cRRK ARY Peibd hiolapriophatedarelot iuadsseilidapangeon the
particular application. A mquthwash, for example. would typically have about 100 to about 250 ppm
fluoride. ﬁ‘i%%ﬂfﬁe%t@%g%ﬂ}%? %fﬂﬁ'é?’ﬁ’é@'\ﬂfbﬂ? R} RBQP MG FBEE b ABRAE 1500 ppm.
with pediatrig thaihpasiddiavinghaaimeproaphassiofdaniitteoncRating fanpreoiassianaddpplication
could have as much as 5,000 or eyen 25,00 . fluoride, [0057]Fluoride,iog sources may be added
o the comBUORS P 1 RS al o TR A G LGOS VRPOETE Ao s SRy
embodiméret agmbbuicth83ewd. £oao anlergyt & uvteor anohith arathvediegipodimentiBboiuti. 1 wt. % to
about | Wtal_% |IDI¥ gi\gbt og ghg: ec]%rlrll%osit% ti\goaln%ve]ceglesr%l?qd]imoerp% Weights of fluoride salts to provide
the appropr‘(?’g%e eve oﬁ'fuo?fcfe ion Wil 6 wousR/ varyebasé on the weight of the counter ion in the
salt. PartifUld#ds anlt habkesivés 10 0581iMserBoenpoditimmssofhthentmvamtiomytsjpiomerisBiainglcium
phosphatgrﬁpﬁ?nﬂyg QE)%%%FW SPOAGLR3LRQ412), hydroxyapatite (Cala(PO4)6(014)21, or
sSp atg dihydr

dicalcium pho ate (CaHPO4 2F120. also sometimes referred to herein as DiCal) or
calcium piftpHospHareorltetrrativeRpsiitsioftemunkadinensiaishetigispieEpieidiialcium

carbonate, may he SMRIYED AR 8- A AV SRS A Ifig. cOMReFItiaNR IMANk RckidR angyor more
additional particulate materials, for example silica abrasives such as precipitated silicas having a mean

particle siZ& 96 i te ABsLR NS ORI 0B BFRETRIBID 0/ 6586 §810e HIEREh il €8 eodent
115s. magetpdstiod iMIddebamMiher isefcaknasiiaraisenastdrensodinipoiietanhasabate,

potassium metaphosphate. aluminum silicate, calcined alumina, hentonite or gther siliceous materials,
or combirdFIREth PR SEBE HHREN L QB BRIRSHHE B S ARy hRRETR YIS Wil as the

other abrasivesngoasfaiys hhvean avetags patiiel énsizeesany ngbéinern aboiutlideand about 30
microns, abotgﬁplet\{veen 5.and about 15 micr?éns. Tthe S icta abragiveg cag be trom)qj'ecipi%%%ed silica or
silica gels‘,”g}tljt 5’5‘%%@%3@?3? ﬁgﬁ‘saﬂg@&% d IR OB RENES é’ YEY T PHGS e A Snd U.s.
Pat. No. 3@6&4807, to Digiulio, both incorporated herein by reference. Particular silica xerogels are
marketed the.trade name Syloids.by the W. R, Grace & Co.. Davi Chemijcal Division. The
precipitatélgas% Ica mT;[fgr(l)é gciérllrélﬁ é?ﬁ%%é’%ﬁggrl%é?ggl %G)S,ﬁ?ed ‘.’Kﬁ.“oﬁﬁdé‘ef @Pﬁnﬁ%%dg? the zﬁ{ade name
Zeodents clifisitivengnthasilioa@acryimgpthmetesi giradoh Zsodenpdsioanaciuigs Thatd siigel dbiaisives

are descriedind i A Bt AAQ B2 iR VARaN: AN NRIARA DEECIR R (RIBHARERy0061Lin

certain em ments, abrasive materials useful in the practice of the oral care compositions in

accordaneéanith tadlldnubauntmdwkilidalgelsdire preeibiatadedinepliolls sit&¥aving an oil

absorption yalie; 0 fhRUdEsSHNAD FA04t4/ 1ARehsllisr and in the range of about 45 cc/100 g to about
70 cc/100 g silica. Oil absorption values are measured using the ASTA Rub-Out Method D281. In

certain enP¥timentEherrersprstdonsot SidinxepinBarsIHendsg fon Woitlgeiathaseit tidsut 3
microns tq ARt 1< MigIePosend ARAUbR JRARPHE JIMIEIRRE-use, in the amounts and

concentrations provided. Suitable salts include salts known in the art to be pharmaceutically
acceptable salts are generally considered to be physiologically acceptable in the amounts and

concentrations provided. Physiologically acceptable salts include those derived from
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100621In particular embodiments, the particulate or abrasive materials comprise a large fraction of
very small particles, e.g., having a d50 less than about 5 microns, Ihr example small particle silica

(SPS) havingyg,dggh@bhaReut 3 to about 4 microns, for example Sorbosil AG43&dnRRRkseyéch small
particles are particularly useful in formulations targeted at reducing hypersensitivity. The small particle
compone ke RASENI R AIAIN LD A 58CA00. AR RAFICIS abrasive, I certain
embodiments, for example, tlﬂ’e formulgétiq}lccqm rises ab%ut% tgce)% éé(())]u(%xél%p '§'gr§@(§§%f It0 about
45% of a EIMRRivAiaBRish Prrvoskisi ek hisseptriin asiiva alrdsvescplaritedatyonsidul in the

practice of e MRRIQBRHSIIMKSIRHLNESH ¥5Sio0at] ladaot Pavison
Chemical Division of W.R.IGrace & Co., Bgltisrggsrggs/l&c]. leggﬂg§§g%%%a£8%§c\(é\%ﬁ2fpga§%a hydrogel

composedBESARR G S dstbiehiamalki g alssugh e oatassivn abssediom vyelkalightcarbraging
about 7 toradeatubddh aiicisidinmetssiaid anRibaRsomian.epiass hanaRout 70664900 of silica

is an example of a low oil absorption silica abrasive useful in the practice of the present invention. The

abrasive S SERIFIRP SIS KRBMBLLiEiaH: dPHsEImrRK e AY Kifying a sufficiently basic
2009109 %4h3RGILIEA0HLARFR I IR veNtiabl b adcamsanaiionofahaut A0l hmit 80% by weight,

in other e iment abaqut 20 to gbout 45% by weight. and in another embodiment about 30 to about
5096 by wOBTH 1008 FHAPUS RSGHHBE I BARE BATE 2O LTS AT antitco

compositien Pawingatsefonofidiantsormmpstigoaaleign cadenalie, d ipqartcuarpegcipitated

calcium carponate, as.an abrasive. L-argining and arginjne salts such as arginine, bicarbonate are
themselveg')sg(ﬁgﬂﬂ]&wgﬂ?e\? it atl‘s\i(ér, %xna&%lgaﬁ%é%usb s‘% 'uﬁ’oﬁié%% in%W‘h ArfRORE Ry adhe O
Consequehtiytif \wae.&kpacibouthedhwittest tharginirengp@igimveihits were incorporated into oral care

products %%:h a%cda%{gifr{ggrfig‘,;{ygg%ELOP %tngf{ e(:ltriv t%oncentrations to impart anticavity efficacy and
sensitivitweﬁ%%wmﬁ?ﬁmmﬁ?‘uﬁmm‘%o%wt % based on the total weight of the dentifrice
formulatidit0#9% tastehatarmontngsel ofdidé déertifriceidy mbictidnsevoaidabecdegradegl, aswonipared to
the same jormulation yiliautihe. addition of; biAralnipS. R AP DG 5RO QWEVS L[ pas
surprisinglf/1 éef%’t“oi}lnd in accordlahce vv%]}u t'rkl}!s aspect ﬂ?t%{e' prese%aéilln;/engt%i%at?ﬁe%ﬁéﬁtion of
L-arginine¥pasiginiitigaredats tp baisks. dephifisadhasphmiisieil compiisiagadlcilimbcenbeirEyesn provide

a significapliephancsmeeniiaste.ancheyiiies ritiutes,indbs destifis.torsudation @pdio an

increase in the overall acceptance of the product to a consumer. Agents to Increase the Amount of
Foaming fOUBETTIE BYdPenrt pHIIRdRL BN aNAVERE HaNs ARk imERRRNan agent to increase the

amount of§gsen thafisRadusesbwhrnthene@bepvliyithdrushethviRO6T Ll ustakivie.pyarplas of

agents that increase the amount of foam include, but are not limited to olyoxy[%thylene and certain
polymers SHERIR RGOSt frénitat YbPROSRIHES SEIptEalss 1p088 e tsRaaliEdisfete may increase
the amousidbieamcanitifsothickness afiefranygrireisiadday thehiyabarsg, gaesien component of the

present invention. Polyoxycthylene is alsp compmonly known as polyethylene. glycol. ("PEG") or
we R oy R DA B RS R s gt
about 200@E1 to abowitgdndO0x066 dknwdthénahetxedpaefitit prosale cuvantveei giv wdidl bet aboost600,000 to
about 2.000,000 and ijp another embodiment,about 800.000 to about 1. 0, Polyox.i trade
name for DG ST Rt ks e g agn By e b SRR il
polyoxyetht/igospimaic l;eitheggemyimalma?hwmcjﬂammm pbasbbort 90! innoveenembodiment about
5% to aboyl 086,800 ARSI SIPAIM S RO ARRY LR HoSIA L e Al care

carrier component of the oral care compositions of the present invention. The dosage of foaming agent
in the oralizgre foompbanndieriselt. aSsiliglbaiedeprsuspio thoPoEouDASIRRT IUSRIERAH8 698 Gbout

0.01 to ahgyt,3-90%h B WRidt ARGYEA:RRIPHRROW BuRiy by yveinht and im@ariiensmRagingent about
0.1 to about 0.2 % by weight. Surfactants . ,
orthophosphoric acid, such as potassium, sodium or ammonium orthophosphate. which are

capable of butfering the basic amino acid to a pH of below about 7.5.

[0052] The oxoacids are present in an amount to neutralize the calcium and the basic amino
acid sufficiently so as to provide an approximately neutral pH, e.g.. pH about 6.8 to about 7.2.
[0053] In a particular embodiment, the oxoacid which provides the anion for the calcium
salt and the oxoacid which provides the anion for the salt of the basic amino acid are the same,

as the common ion effect is believed to lend stability to the formulation.
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100701Another agent optionally included in the oral care composition of the invention is a surfactant or
a mixture of compatible surfactants. Suitable surfactants are those which are reasonably stable
throughout ayipg Ridsagge, for example. anionic. cationic. nonionic or nvigghaRis,sEEREHANTS.
100711Suitable surfactants are described more fully, for example, in U.S. Pat. No. 3.959.458, to
Agricola efghstdeoh &b Ne 3,.937,807. to Haefele: and U.S. Pat. No. 4,051,234. to Gieske et al., which
are incorporated herein by reference. 100721In certain embodiments, the anionic surfactants useful
herein incld8&4he white R ggtatsesanesisicakpafiatess inslidg aoort mortofBlodde 18 caress,atoms in
the alky| radicabmort RmRISiRolublei sl pUifanate menRAlRE Hiies Al Al RC gng about

[

10 to about 18 carbon atoms. Sodium lauryl sulfate, sodium lauroylsarcosinate and's m coconut

monoglycEH RS ShsRED I Buatide idbeorrasrphrenpriteaststrhmay pEsuikiadeootiamonic
surfactantg enaygtaaddalytife eshnbQR 138 Ipansibier ermhodinmentifalionic susfaciants useful in the

present inyention can be broadly defined as derivatives of aliphatic quaternary ammonium compounds
having oné ¥5nd 2kt EAERAT JorthiigbHoutetd and Gy 36 1hiool Mesme sliciepsnaraes herein

trimethylabyrgsitiieechloride, cetyl pyridinium chloride, cetyl trimethylammonium bromide,
diisobutyif‘ﬂ(?_%jxyell%l)dimethylQe{uyl mmonium chloride, coconut alkyltrimethylammoniurn nitrite,
cetyl pyridinlam fluondB TR ARL IR LR SPYEET7 R HE St PE A dmeted oa ctapiteusiluprade.
quaternaryodinmdnirideflyoridssmeroitiedsisildid nidab Norobh3spiat, odRrinenetRllidagrein

incorporataed b@ﬁn{ﬁr‘ﬂ urcl)(r:e..ICe{tain cati%rr:ic urfactants caIH alsgcact S germicjdes g‘n the compositions.
10075111GSHatve Noniome surfa8lants Wl Can BEqeedA 1RE eomkﬁ?cl)%q RegPRsdng8htibh can be
broadly defiried eszaimounte freditesdbyothecdociddesatiomos Alkytdaesodide grauids,(hydrophilic in
nature) wist n.organis hydrophobic compound.which may be aliphatic or alkylaromatic in nature.
Examples g??é‘ﬂ}ﬁ%%%ﬁgﬂif%%‘?c‘??ﬁﬁ{fc sam%?fljﬁjél%fgu eﬁttgér%é/%%t limited to. the Pluronics. polyethylene
oxide cont¥éhtes bf edityiperabodsmonts tiettd derdfropeshmcof densatiotoofneth pleneontide with the

reaction p f - ' e i hy, igs (phatic
aicohols. b S Sy
sulfoxides?amIMIRZTEIGPRUCH Hiaadaions\aeneady r0 9458RT V50087055696 70076]In certain
embodimepis: 208H8/iaNIc. sy AHAGH By B ARAIS 1638 iR e PISRENUSY pRtOTRaL bR Riardly

described as derivatives of aliphatic quaternary ammonium, phosphomium. and sulfonium compounds,

in which tHY gliRfHtRs s HIdepsndarn Shanrsid eHai R SRR en S mandhwndreior srammiene ettifhatic

substituenigcamaiascaneut ftPteapbit S GaReMaRmS ANdAnsasRNtR Bene PRIRAIM¥YAIRI-solubilizing
group, e.g.. carboxy, sulfonate. sulfate, phosphate or phospbonate. lllustrative examples of the

surfactant¥ LW INARE SRt Y8 Wothpisialh PrEtdEhREAE G IRATARTES 18YWsdium alkyl sulfate,

sodium lagsahdardesinal@dleao toaoidantaRyideirikssanaipglysarisie Ald andecsmtagions thereof
[00771In anwéticular eg%g)%gimen 1the.gomposition of the Invention comprises an anionic surfactant.
e.g., sodiom Jadiyi'sthfate. 1 H8 7B Surfactant or mixtures of compatible surfactants can be present
in the conpastiions Kifithie prassniriregendiphandalodut thd 2otpabioonSodiYbe inamnotiertertyetihent
about 0.3% o, gl 3.00%,and i nofher embodiment akewt 516 4q,20qu 2 098y weigh of the otal
composition. Flavoring Agents d 791The oral care compositions of the iInvention may also include a
flavoring agént. FRlathoriergbagentstahish Guewisédtinatimaipractie f wrightexddhe novepridicintlude, but

are not Inisdhipuagagniale nanpeh s allasgingAldabygRtRRE S, AlcPaln: A imilar

materials. Examples of the essential olls include oils of spearmint. peppermint. wintergreen. sassafras,
clove, sageileeldystvyamidgeraen dianamgbholdhsruntaeiograpdfsitand orange. Also useful are
such cherpigals,as.MeRthgl.caiaone. and anethole. Certain embodiments employ the oils of

peppermint and spearmint. T00801The flavoring agent is incorporated in the oral composition at a
concentratf¥§8s  The Compositions of the Invention may comprise a calcium phosphate abrasive,

e.g., tricalcium phosphate (Ca3(POs)2), hydroxyapatite (Ca o(PO4)e(OH)2), or dicalcium
phosphate dihydrate (CaHPOy « 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.

[0059] The compositions may include one or more additional particulate materials, for

example silica abrasives such as precipitated silicas having a mean particle size of up to about
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about 0.1 to about 5% by weight and about 0.5 to about 1.5% by weight. The dosage of flavoring
agent in the individual oral care composition dosage (i.e., a single dose) is about 0.001 to about 0.05%

by weight ang, 359866458 mbodiment about 0.005 to about 0.015 A by weight blatingqaaents
10081]The oral care compositions of the invention also may optionally include one or more chelating

agents abie gieRmpSFAlONTANIES™ IheGelvgle of ERRCISH, BIORS, LS galcium weakens
the bacterial cell wall and augments bacterial lysis."[00821Another group o agen'ts sditble for use as
dictating dBEHES TP HHEpRepRasRRAIEIGY WS ik metbiesphetsphbepinate silikhe paloipkd shiateasalts
used in thecRfGHRNGCURP IRl canGRIAY ebihsalkalk metabpyrophosphate salts. In certain
embodiments, salts include tetra WO 20091099453PCT1US20081058696 alkali metal
pyrophosph%t8! dialkh Histrbirsing potisphedprisitalsiantalinersial movrbridheyibphdupsiats.and
mixtures thereafiyharein healabamelals ArasadipeRtaeiBaiun de.salis:arairaiuligpeth their

hydrated gnd unhgdrated forms. An effective amount of pyrophosphate salt useful in the present
compositiSAEFAGRARPeHLL T Brovide st iemderasiet 420 Recrommresipisphaliciorsiigbut 1.5 wt.
% to abc_)_Lgeﬁssms?a@agmeutl_&zmlﬁogéliqja&salil%@ i»?/té.%. PhSUE 10558 .Efdym@ﬁclgﬁﬁ%ﬂ?@sé a|| care
compositiQns of the invention also gptionally include one or more polymers, such as polyethylene
glycols, pgﬁfvlﬁ?l%&é}ﬂ %%h@rlﬁﬁgfgi'&ahﬁa‘ BEURATLTS hSEls Y ERiEFRISE: (B YU WMIBES derivatives, for

example carbgeigrnethyrcalilosésrahpolyracchadspgling (evexrRNpig xanthanm iRy r carrageenan

gum). Acidic pol rs, for mple.polyacrylate gels, ma ‘Ele rovided in the form of their free acids or
partially o?ﬁje%l%ggﬁlr\éﬁlz%ndev@ edrg E%Bdb%{ee af 5?%%55??&&“ %%W&F%@gdmmf or dni8Rfum
salts. Certimpenmidediheentdeinainel&atdont™ iddadibptiekili copotymensof esaieitarbadiide lasacid with

another pglm izahle ethylenjcally unsaturated mo Jfarexample thy! vinyl ether
(methoxyethy gﬁe)afﬁgﬁr?g ygar%{(’)rlzsgs/ﬁgra\r/\?eéllaﬁnﬁﬁ%.r}g 0?’2%%3&30,0%@ ‘tbogglnb?gut fB@’/0.000. These
copolymeiscarpoastad dloteifidryeredengiiecas Gantrez AN 139(M.W. 500.000), AN 119 (M.W. 250,000) and

5-97 Phaafipguicah Giads (MMafAROLAGAR, CURIGEIR CHTRRIANRN. HPRUIOIe pperatve

polymers include those such as the 1:1 copolymers of maleic anhydride with ethyl acrylate,
hydroxyet¢f/RRfstHarTiarecaulynsgIvoth yhelieysndonnstuddaniicalgel saandrisediyteivditamerhsruexample as
MonsantosfséhdNenddPsh W-Wrot BP0t WA eeBocad b LAREMNETS fleaghaloReld with

methyl or hydroxyethyl methacrylate, methyl or ethyl acrylate. isobutyl vinyl ether or
N-vinyl-2-pReHS acisE OPapesbsiitab re/d QR érsilis 2arO i sRAvTEH B Y NRSHitMp BB Y RipE iRy

unsaturatedtarirexytiaaeiss &PDEE NN AsHEBEGARRN IR caTbanRIRNIG AP pRighRand and at
least one carboxyl group, that is, an acid_containing an olefinic douple bond which readily functions in

polymerizAtERSEA RS PRTIS I SRS IRIHE RUHBRTEP tRALCA RIS inth abpmatnaba B ddtion with

respect tongigareoxyl group or as part of a terminal methylene grouping. lllustrative of such acids are
acrylic. methacrylic. ethacrylic. alphg-chlorogcrylic, crotonic. beta-acryloxy propionic. sorbic,

SiphaceniONUBEbe, AR RGN REE RROH e REABH PSS HERHEOAE B caccric.
aconitic. aipbasphenylgciylid, Rdoerezykacrilicing cysidhexyiacnphict dnglicns)taubelienflenarigllmaleic

acids and anhydriges. different.glefinic monomers ¢copolymetizable with.such ic
monomergz}ﬁ’cﬁf e Vin %ggtr‘a%lfl glﬁ%%&%%%%&%ﬁié&%‘lﬁg? 8@?6‘@%%%550 fﬁé’ﬁ‘f@%ﬁ%mw
maleate afidetise |likechGopdlparericsontpiartsufficignsctboxytiodatianspar foted ateedsoiubility. 100861A
further class of polymeric-a9ents inc Iti ini I5:0 jtuted
acrylamic?g gﬁsg 5?‘”&? 'o?&yﬁé}gpc%ﬁ Scﬁga%jr%tge}%ﬁ%%%iggg%@g%d%ﬁ%%{gﬁg‘%,ﬁ%ln%p%gtgi%glar where
polymers brgdsasairisrabrasiatrinagréaiiombetitenss Eetexhmole dfamidoapicamsstsihitibeids

such as 2-aerylamide, 3 Refhy ORae: S YBOMS #4i9 HrdiRdeABRIEGHIAY; veeight of about 1,00010 about
2.000,000, described in U.S. Pat. No. 4,842.847, Jun. 27, 1989 to Zahid, incorporated herein by

reference | 09871 Akothei! ekemmtansyisn pbrgsivsseattersmerstd by BRTHSCRIRE particularly

those confaipingRERPALIRER TANIPRIE RHIREERANNSNAIBAACIIVAICHAS RARA R akicalglutamic acid
and phosphoserine, as disclosed in U.S. Pat. No. 4,866.161 Sikes et al,, incqrporated herein b

reference.qmﬁ@lqﬁ\ﬁrgpgmfﬁ §r&itaRetigapodibrd2B3s §6W$ﬁ%@ﬁ%‘é’é%s&?‘lﬁ%ﬁ@§?ﬁﬁley

composed of particles of colloidal silica having a water content of about 29% by weight
averaging about 7 to about 10 microns in diameter. and an oil absorption of less than about 70
cc/100 g of silica is an example of a low oil absorption silica abrasive useful in the practice of

the present invention. The abrasive is present in the oral care composition of the present
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thickening material to provide a desirable consistency or to stabilize or enhance the performance of
the formulation. In certain embodiments. the thickening agents are carboxyvinyl polymers,
carrageenanyhysiiey@tikyl cellulose and water soluble salts of cellulose etpghsEUGHkASTOFIUM
carboxymethyl cellulose and sodium carboxymethyl hydroxyethyl cellulose. Natural gums such as
araya. SR @G ARHCUMTBARPABIL RS VAL INEHPRIAIET Ol ah RAgRER IR Ayminum
silicate or finely divided silica can be used as component of the thickening composflon o fuither
improve tHe W|MEHSHibY & sl rad| in cartier embasiinsanibothidkemihp ed@tcbinvasightnount of about
0.5% L0 alpyg . 0%IRNNRIGHIRUIRR IRACBIROSHAN AR NSRAFURNNGRI AN Hap oral care
setu

compositions of the invention may also optionally include one or more enzymes. | enzymes

include arfiPBPRSEIQ0ARIHIE HPotsderBuliien sempasngsalc smdsgheesidanbin paviidabes, mutanases,
lipases angteipainases QLeEBBHRE imeégth@repfak?iﬁﬁ{é@;meﬂgbmmﬁné%u%ed?!%@rmﬁeis a

protease, dextranase, endoglycosidase and mutanase. In another embodiment, the enzyme is papain,
endoglycdSriReneE AR Bed S ARUK S AT PHATE ABS INRRNEGH I UNIYP 38 SSRABIBOR use in the
present infielyieRrarediselpradynithas Bafedta BLHAKEBL-RRNILLALnSaRatydNo. 4,992,420;
U.S. Pat. No. 4,355.022: U.S. Pat. Ng. 4,154,815; U.S. Pat. No. 4,058,595: U.S. Pat. No. 3,991,177;
and U.S. PYCRYTEIRA 91 LPISBPo8rSatehartsiyrietd pamudationsei AN sonsisttirsitnseveral
compatibleoénpgresticuthy efficacy imdestioin consitetasmbaly 6. 0RMuiemebOrER% 16 e enbodiment
or about 0.05% to about 1.5%. in another embodiment or in yet another empodjment about 0.1% to
about 0.5 /5’.56\9\(;81 ﬁfd@%é‘&@g ﬁ%@?&&ﬁﬂg&&%&é’éﬂmﬁ}/ﬁ&é@ﬂ@%ﬁ%ﬁ! %ﬁégcl?é"mgé@nt in the
oral comptisitiohsi ofstheuhleatiogaldter cemployded ihethanpréparaticoroivaboundccidloied of
composition r%%?nuel%rba‘?-o‘i’r%i&’ené% 9 and free of organic impurities. Water commonly makes up the
balance of thé’compositions and includes about 10% to about 90%, about 20% to about 60% or about
10% to abl®063D% Hioweightibhabeuwpakoghydmsitiénmdlihiscaondanseof whattes isphetiesttve free water
which is agd oynt which is mtrodt [ r.materi with sorbitol or any
com ponearﬁlg% ﬂgﬁ%}{ggﬁ\ﬁ%?%énggéﬁgﬁéy}og%ﬁ%i%?%%ﬁg ﬁggr%n Orogdlbsr%%?t%g}f?ﬁé oral
compositiéiEnHdyelserapEsakieate vnterpurie sanpeetiantsigpfegahethaneonmposiiesdrom
hardeningyREREAARSHIRA A thRHAARUBRRIANG GAR AI3A ITpartdasiiableswaetegsadfavor to
dentifrice compositions. The humectant. on a pure humectant basis. generally includes about 15% to
about 709N FPREAEEHHDEMEIST about 30% to about 65% in another embodiment by weight of the

dentifrice aeEMIORIIAR1E088 hntah!sfremsRiants include edible polyhythic alcohols such as
glycerine. sorbitol, xylitol, propylene glycol as well as other polyols and mixtures of these humectants.

Mixtures dP§ffderind R SBRGPMBY B TR KT ERERH AN NES R adfIRASHEDmponent
of the tootihpasieseatosiions hesritud0opd] thededilionvie/ theaknve described components. the
embodime[)%s ﬁf thisl"nvention)can cbgnt?in a varjety. of oZPtiopaI dentifri(‘f ‘in%rediegtisbsc%me of which
are describid Below! BHASNALTHIPRER AL ARIY HEBF SRS IHAY KT MY o> AdhedRles.
sudsing agietitsd tlapolyngyagsiise aweetaningagerts imdaddionduantplagiedagersnabrasives, and
coloring agepts. These and other optional components are further described in U.S. Pat. No.
5.004.597" 10 M&jeti: U.S. Pat. No. 3,959.458 to Agricola et al. and U.S. Pat. No. 3,937,807. to
Haefele. ald®&8hg intoepoisitagdieysinchyaeieranse i ethadd of enafattieshitkog4 0T He
compositigns of the inyention ean; be. mads, usineMahods wiGhiate FeRIROMHM e Qral

SRR
product area. 1909511n csﬁe liustrative embo Iment, the oral care composition IS made by Method 2.

described Agsosemeen!ynenstalizsry brghiviers igl eeeld( BRES & axitl peib3pse e ideid Tasd mixing to form
Premix |. 100961 ARINGRSUERAS {5 G AMBIROH RIMIAR Gl lURLde. BRI R3S 200601 B ther

desired activé ingredients are added to Premix 1 and mixed to form Premix 2.
about 7.000.000. In one embodiment the molecular weight will be about 600,000 to about

2.000,000 and in another embodiment about 800,000 to about 1,000,000. Polyoxﬁ is the trade

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

[0069] The polyoxycthylene may be present in an amount of about 1% to about 90%. in
one embodiment about 5% to about 50% and in another embodiment about 10% to about 20%
by weight of the oral care carrier component of the oral care compositions of the present

invention. The dosage of foaming agent in the oral care composition (i.¢., a single dose) is
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WO 20091099453PCT/U52008/058696 100971A toothpaste base, for example. dicalcium phosphate
is added to Premix 2 and mixed. The final slurry is formed into an oral care product. Composition Use

[0098]The prggsstony@ntipn in its method aspect involves applying to the gakraviiysasgig and
effective amount of the compositions described herein. 100991 The compositions and methods

according Qu{fie VeNIRRAT Yl AMENING S RIS ety RClizIng (eRalr and
remineralization. in particular to reduce or inhibit formation of dentall Carfes, reduce or inhibit
demineralfF2RRSATBHY F1ohdib trethave A 2ationvsighe teeth, reduce hypersensitivity of the teeth, and
reduce, repaisenipibit early enamel lesions, e.g., as detected by quantitative light-induced
fluorescence (OLF) or electronic caries monitor (ECM). 1001001Quantitative Light-induced
FluorescelZ% a viAMsbsiicnt opisaaRydngludehin daer cars desinitisnd shginigmiiyistonitor the
progressigraictagrassianieunabignifibilbiarascain visibie, ol damineilizssktegibdegnot or do so
only to a lesser degree. The area of demineralization can be quantified and its progress monitored.

Blue laser SRR stePlH tIQRENHE tobiie Al dmes Ecex amplssHNAPSa G IRFSE rARTEPAI hefve lower
fluorescened@nidiEppedidiatiker in comparison to a sound tooth surface. Software is used to quantify

the fluore 8 e from.a white spot or the area/volume assocjated with the lesion. Generally, subjects
with existiT1§ mite S%JBEBf\éYgiB‘H OGN R AR eaz‘%‘gﬁ A SERRife S At Normed in vivo
with real t2@50. 338 de gigricateal\wbIUhe. iBanarsGet otheddgiisnaref the. dinical, Tosreduction
(improver?eeé) i[ﬂ le iqn areg/volume is m?gﬁéﬂed E%t thﬁ.end of 6 months of product use. The data is
often reporte egseaep%'rt\én ClmaﬁFd\r}g(ﬁﬁ%?{fi Verdtis Baseie 180101 1Electrical Caries Monitoring is a
technique[08@2] to nieastzen Mirterdihcometicahibeitcotihbased:orfie lraiticahchgisthnoentérlectrical
conductance meesHsFIRNs xpiolis e dachilal e thidiiled tubulas,exposed yhen demiperalization
and erosion of the enamel’ conduct electricity. As a tooth loses mineral, it becomes less resistive to
electrical e nertedsd vblérelsaded porgsityndue ghoreads irf theycondubtangeabbthéOatidots t8eth

therefore piayipglisate deminPIAAUER ESOALIcIEs 18 ERDANFIEA ah oot aifaces with an

existing lesion. The measurements are performed in vivo with real teeth. Changes in electrical
resistanceTareky eend afrdiosatts Atk ¢reaPhe RS ariemsatefantaaldfichs yermsdlbdreard gRieate for root
surfaces igmadeHsing ailagdemieke. The hardness is classified on a three point scale: hard,
leathery. or soft. In this type of study. typically the results are reported as electrical resistance (higher

number is! &T&r) foltABOECNFRROLETFBEN BHIS MM EMERASIIBPOPS IR the IRAFERTE SAVERYISB F8BiBRA based on
the tactile iRl gefrRd WRAPARLI94RpREGT (uaRRBORSARIIBQLAZHLTRE: Gampositapsgof the

Invention are thus useful in a methaod to reduce early enamel lesions (as measured by QLF or ECM)
relative to%<¥bRBBSTABRIBIERIARCEHR LI U LLFRESR ALK ShETIF UG IR ORI THR:
Compositigheridethetinysrdan areRiddidanaty uhatmhytmeihads teréetddeaiharmful bacteria in the oral
cavity, for.example methaods to reduce or inhibit gingivjtjs, reduce leve acid producing bacteria, to
inorense rarHTe PRGBIE B AT RO SR RIS AL et SOR ISP S R

yiidmethylapmongm . .
mation 1n the oral cavity, raise

and/or maiirdiel ptadperptihamefledsi o, ankkask aieuhpidob.5 following sugar challenge. reduce plaque
accumulaip, reat iy mouth andior.clean. e fesih and.oral eavib, K0 (iEinelo B g esing the
pH in the mouth and discouraging paﬁwgemc acteria, the (%posmonso the Invention are useful to
promote hedifptoNsoe$36reutsdrBtireensd ath he@d1 D6 eMestsshhgasititsmsearfdertrethadioriecording to
the inventioniean he INCALRQLRIR, Nt ARk GRTMRRSHiRBS fR¢he care of the mouth and teeth such as
toothpastes. transparent pastes, gels, mouth rinses, sprays and chewing gum. 1001061Enhancing oral
health alst0B7&Vided Ibestratite inosyenissis faeiants, that gia bealseddndBecepinpesiiraivlyffor systemic
'“fect'0”51&991%9@1&‘@@&%481%%&%@&%9 WikpSYRlRPIGduealtBy el uding cardiovramyrnbealth. The

compositions and methods of the invention provide particular benefits because basic amino acids,
especially tigharenns-thxdionii i onritasRnivhidh SepHR NdRRe SRy RIghE KBS enhance
microcirculgfipgindhaignatdisaiem RiRyiding alsss acidiapehanvirneniisslseinetpbildarseducing
gastric distress and creates an environment less favorable to Helipbacter, which is associated with
gastric ulceslimitsineths BarRssr ROEH IERE B Y lesrates 6 Bk LR SnitAdHE S 88 s ptors,
for exampleoireell JQcRAtaDNSS thRyi8ngivie:GaIthahb ance @npestactive romuas: espoase. The
O Ene ATt ethylcne oxide condensaias of AT ipiatie SCOROTS TR SR A uNGe N

oxides. long chain tertiary phosphine oxides. long chain dialkyl sulfoxides and mixtures of such

materials.



1001071 As used throughout, ranges are used as shorthand for describing each and every value that
is within the range. Any value within the range can be selected as the terminus of the range. In
addition, all rgfgrapsasusited herein are hereby incorporated by reference ipdhaiksistfaless In the
event of a conflict in a definition in the present disclosure and that of a cited reference, the present

disclosurq genols. | IS HSr3ineh bRk YARRASSL Gl e Seserlbed. fhey may b described n

terms of their ingredients. as is common in the art, n standing ese ingr [BAts may react
with one dR¥RABPIFAAGBRIoRd Ifodasardrenaddriiativasiel siohat ameieseuy andrsudimproducts are

intended %B?Fﬁemﬁﬁ mamégmm'@amaaﬂeg%hﬂqua%g AR2A0F ?ﬁ?&?{’é%%grgl RLOREG96

1001081 The following examples further describe and demonstrate illustrative em ments within the

scope of tebFrBdss: iderbesinTe ek plithatie yibaiusoisigompins sherichiantbard hetrtwbe
construedsgsniiitaéans itihis invansiae @aépaswmrim'gog}%lﬁ{?e&@?éihlszyj%19%9?@9%{?3&3‘ rom the

spirit and scope thereof Various modifications of the invention in addition fo those shown and

describedMgrBIREHE BRPERh Rt ar st <& wrimlss of e whaaiin taruitstion der ke Tt interiethe
appended:clapsisti e RE B xanipiediteatab liyitast iyasainine Ligarhanats ferruiation
1001091When arginine bicarbonate is placed in a p1-1 neutral diealcium_base toothpaste formulation,
it is found%cﬁwg?lgf}% betung A ealpsRle ly Ard P st tigfekfe, leading to bloating and
busting of{leg tpothpasteattibeisr Bierddditeitiahe cempbisilidnvgeks meeaipatoeh (e hiieadnic2.0%
arginine-OKSevere bloating, tubes purst bicarbonate Dical + 3.75% L-arginineOKOK Dical = Dicalcium
phosphateSu | 93?518’%)(%9@1%}8%2‘9% bo) atg'stability 1001101As is seen in the following table, simply
adding ar¢imy to alticalcfoecraphosphabees htiooickpdtihdesartdcaditsstimgbtopastitahpht results in poor

fluoride stability, with flugride dropping off to sub-effective levels within a few weeks. We have
surprisingf)(/)lagxc%\{\\l;%[}%al{&gtpﬁ%sﬁ ra??zvaﬁgﬁnopa%?rlﬁn%éﬁ% ttﬁéﬁf;oe tpsvhélé"el\r/lvfﬂ‘]f)p ecgsesﬁé)rﬂhcmae&td prior to

addition oflgtioaltin @ hlosp Radéodity/ihaie tisrasnbedeseitsihvun O s Hogriteds tabilitygiR mductinitial
Fluoride 4yveeks (4Q (} weeks (40C) 12 weeks (40C) Dical + 1.5% L-1442 ppm1049 ppm693
ppm366 ppm g{?‘;‘%hgﬁ%gh 3.75% L- 953 ppm812 ppm680 ppinSi ppm arginine Dical + 1.5%

L-1516 pdoereragppeens?5 ppm1208 ppm arginine + 0.6% H3PO4

[0079] The oral care compositions of the invention may also include a flavoring agent.
Flavoring agents which are used in the practice of the present invention include, but are not
limited to, essential oils as well as various flavoring aldehydes, esters, alcohols, and similar
materials. Examples of the essential oils include oils of spearmint. peppermint. wintergreen.
sassafras, clove, sage. eucalyptus. marjoram, cinnamon, lemon, lime, grapefruit. and orange.
Also useful are such chemicals as menthol. carvone, and anethole. Certain embodiments
employ the oils of peppermint and spearmint.

[0080] The flavoring agent is incorporated in the oral composition at a concentration of
about 0.1 to about 5% by weight and about 0.5 to about 1.5% by weight. The dosage of
flavoring agent in the individual oral care composition dosage (i.e., a single dose) is about
0.001 to about 0.05% by weight and in another embodiment about 0.005 to about 0.015 % by
weight.

Chelating agents

[0081] The oral care compositions ot the invention also may optionally include one or more
chelating agents able to complex calcium found in the cell walls of the bacteria. Binding of this
calcium weakens the bacterial cell wall and augments bacterial lysis.

[0082] Another group of agents suitable for use as chelating agents in the prescnt invention
are the soluble pyrophosphates. The pyrophosphate salts used in the present compositions can

be any of the alkali metal pyrophosphate salts. In certain embodiments, salts include tetra
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Dical + 3.75% L- 1489 ppm1319 ppm1294 ppm1138 ppm arginine + 1.25 % H3PO4 Notes: Dical =
Dicalcium phosphate dihydrate WO 20091099453PCT/U52008/058696 Phosphoric acid is provided

as 85% solutjpy 101 bsl3he degree of neutralization of the arginine with the36id igokeiadest maintaining
fluoride stability, with either too little or too much resulting in some loss of stability as seen in the

folowing iy RIRGHEIBENEROIIR ARSI AOEL BURSAS UOC 42 pesls (4(10) Bl + 1.5%

L-1419 ppm1335 ppm1269 ppm1107 ppm arginine + ical + ppm1372
ppmM1325RYFRRISEPE 350 ARdrgikiHES BB MBPEN. thyi el aH 1804 4 ateidippnot R6Wsspml T8% mutl 029

PPM argining 40 Z5HpikBRA hBiGAE.AT 330 bark3P8ARBH RIS RAREAR PAMER4 P arginine +
1.0% H3PO0.4 Dical + 3.75% L- 1489 ppml 319 ppm1294 ppm1138 ppm arginine + 1.25
pyrophosphate salt useful in the present composition is generally enough to provide at least

about 1.0 wt. % pyrophosphate ions, about 1.5 wt. % to about 6 wt. %, about 3.5 wt. % to about
6 wt. % of such ions.

Polvmers

[0083] The oral care compositions of the invention also optionally include one or more
polymers, such as polyethylene glycols, polyvinylmethyl ether maleic acid copolymers,
polysaccharides (e.g.. cellulose derivatives, for example carboxymethyl cellulose. or
polysaccharide gums, for example xanthan gum or carrageenan gum). Acidic polymers, for
example polyacrylate gels. may be provided in the form of their free acids or partially or fully
neutralized water soluble alkali metal (e.g., potassium and sodium) or ammonium salts.
Certain embodiments include about 1:4 to about 4:1 copolymers of maleic anhydride or acid
with another polymerizable ethylenically unsaturated monomer, for example, methyl vinyl
ether (methoxyethylene) having a molecular weight (M.W.) of about 30,000 to about
1,000.000. These copolymers are available for example as Gantrez AN 139(M.W. 500,000),
AN 119 (M.W. 250,000) and S-97 Pharmaceutical Grade (M.W. 70,000), of GAF Chemicals
Corporation.

[0084] Other operative polymers include those such as the 1:1 copolymers of maleic
anhydride with ethyl acrylate, hydroxyethyl methacrylate, N-vinyl-2-pyrollidone. or ethylene.
the latter being available for example as Monsanto EMA No. 1103, M.W. 10,000 and EMA
Grade 61, and 1:1 copolymers of acrylic acid with methyl or hydroxyethyl methacrylate,
methyl or ethyl acrylate, isobutyl vinyl ether or N-vinyl-2-pyrrolidone.

[0085] Suitable generally. are polymerized olefinically or ethylenically unsaturated
carboxylic acids containing an activated carbon-to-carbon oletfinic double bond and at least one
carboxyl group. that is, an acid containing an olefinic double bond which readily functions in
polymerization because of its presence in the monomer molecule either in the alpha-beta
position with respect to a carboxyl group or as part of a terminal methylene grouping.
Ilustrative of such acids are acrylic. methacrylic, ethacrylic. alpha-chloroacrylic, crotonic.
beta-acryloxy propionic, sorbic, alpha-chlorsorbic, cinnamic, beta-styrylacrylic, muconic,
itaconic, citraconic, mesaconic, glutaconic. aconitic. alpha-phenylacrylic, 2-benzyl acrylic, 2-
cyclohexylacrylic, angelic, umbellic, fumaric. maleic acids and anhydrides. Other different

olefinic monomers copolymerizable with such carboxylic monomers include vinylacetate, vinyl
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% H3PO4 Dical + 3.75% L- 1385 ppm1219 ppml 117 ppm958 ppm arginine + 1.45 % HjPO4 Notes:
Dical = Dicalcium phosphate dihydrate Fluoride supplied as sodium monotluorophosphate. units in

ppm fluoride\pRtgaaiyebe ratio of arginine to phosphoric acid for optimal fhqridesiabikikyds thus
approximately 2:1 to approximately 4:1. e.g., from about 2.5:1 to 3:1. e.g., 1.5% arg,inine to 0.6%

phosphoriagidolifhdiih ALIIRGA Rt PESSRIRIEAGH ML RNRSPRANGAFC an BRh solution)
The optimal ratio for a given formulation may vary Ssomewhat however epenci(l gon e other
ingredient®Tnvatersakkilitsr formulation. Example 3: Formulation An optimized

arginine/ogiednfuaridaieiinasie.vmuAaR R RreRAISd uog s folawing aredients:
MATERIALWEIGHT A Deionized Water21.479 Glycerin22.000 Carboxymethyl cellulose1.100 Sodium

Saccharift®PeeSetr R ivesisisRapHdes aridn remereamesfropttupledmofeno apidy

20091099433 MC thi/20APLARILAGRBRSNPHIEaGId BR%) 050 afMainingdROQ Ricalciyta

phosphate dihydrate o
from acrylamidoalykane sulfonic acids such as 2-acrylamide 2 methylpropane sulfonic acid

having a molecular weight of about 1,000 to about 2,000,000, described in U.S. Pat. No.

4,842 847, Jun. 27, 1989 to Zahid, incorporated herein by reference.

[0087] Another useful class of polymeric agents includes polyamino acids, particularly
those containing proportions of anionic surface-active amino acids such as aspartic acid,
glutamic acid and phosphoserine, as disclosed in U.S. Pat. No. 4,866,161 Sikes et al.,
incorporated herein by reference.

[0088] In preparing oral care compositions, it is sometimes necessary to add some
thickening material to provide a desirable consistency or to stabilize or enhance the
performance of the formulation. In certain embodiments. the thickening agents are
carboxyvinyl polymers, carrageenan. hydroxyethyl cellulose and water soluble salts of
cellulose cthers such as sodium carboxymethyl cellulose and sodium carboxymethyl
hydroxycthyl cellulose. Natural gums such as karaya. gum arabic, and gum tragacanth can also
be incorporated. Colloidal magnesium aluminum silicate or finely divided silica can be used as
component of the thickening composition to further improve the composition's texture. In
certain embodiments, thickening agents in an amount of about 0.5% to about 5.0% by weight of
the total composition are used.

Enzymes

[0089] The oral care compositions of the invention may also optionally include one or more
enzymes. Useful enzymes include any of the available proteases. glucanohydrolases,
endoglycosidases, amylases. mutanases, lipases and mucinases or compatible mixtures thereof.
In certain embodiments, the enzyme is a protease, dextranase, endoglycosidase and mutanase.
In another embodiment, the enzyme is papain. endoglycosidase or a mixture of dextranase and
mutanase. Additional enzymes suitable for use in the present invention are disclosed in U.S.
Pat. No. 5.000.939 to Dring et al.. U.S. Pat. No. 4,992,420; U.S. Pat. No. 4,355.022: U.S. Pat.
No. 4,154.815: U.S. Pat. No. 4,058,595: U.S. Pat. No. 3,991,177; and U.S. Pat. No. 3,696,191
all incorporated herein by reference. An enzyme of a mixture of several compatible enzymes in
the current invention constitutes about 0.002% to about 2% in one embodiment or about 0.05%

to about 1.5% in another embodiment or in yet another embodiment about 0.1% to about 0.5%.

27



46.500 Sodium lauryl sulfate 35% 4.071 Flavor 0.950 TOTAL 100.000 1001121This formulation
demonstrates good shelf life, cosmetic stability and fluoride stability. Example 4 - Efficacy in
Remineralizagign§g§debzdsl he neutralized dicalcium phosphate / arginine ppesrRaiggdidsyidc
formulation is tested against dicalcium phosphate / fluoride formulations without arginine in a clinical
study of dgnjigeralization / remineralization. [001141In this model enamel specimens experience
conditions of demineralization and remineralization in the mouth. Demineralizing conditions are
created biP8fing atepaainidsoshinisesaphindbieishcorneosiaiong ehibbaventiarfoatasids and cause
the pH to g Raﬂéh?ﬂ%h@‘&@ﬁ&r%%@f@&ﬁ%ﬂgﬁB@ﬁ'@&%&h%@%@ﬁ@%@ ﬁ&&ﬁ@@ Ml fR@mirror finish

arc preparea. A mlcro‘hardness tester is used to measure the hardness of the ename specimen at

baseline (VAT HBRYEIE hdYaise seuReeh dakes Wrdhroridanpp el proveretioateand itdedssin the
enamel speSIMRIVVBRB KNSV absliconsianhboratsdNRIangth tidhe NrRbipiesephrslaigd to the

enamel hardness. Enamel hardness is directly correlated with the mineral content. The specimens are

covered i SOPRESEIP RIS AN aTEh thidited shidesdhadise s spicideAddsArive th® 4 hours per
day for 5 gayanDuiiiog iiatbodaepaviadoting panelisiselip Aveiitralaibes]ivrasycsagRsalionik times
per day. This treatment causes the pH fluctuations. The panelists brush their teeth two times per day
with the aS¥igHEE dentifrice while the retainer is in the mouth. After 5 days, the specimens are
removes Hamdhentetainer and a micro hardness measurement is conducted (M2). The plaque can be

further anglyzed for, plaque ecology, or, plague metabalism measurements. Becayse of the highly
eariogenig’ g:%n itior\ﬁ éﬁéqgtce?%v é%gg?rﬁié])n%ﬁﬁetss%g%(ﬁ?noer‘riaSLgW Cl f}ﬁ'éélf)élféaélﬁ? 'rrﬁ% % Yeatments tend to
experience@mpetdesslinnminaraicgfter ¢hethe dayn restiore fityrhdacining mamexpbsminaamin model”. The
best trea?@%&éié%&%&%l?%% %T”(S’H{ﬁ%é’& Hé'sﬂ‘%rt‘f}lo; g@%}&%e%%lg S IRlaeRs: PORYRIsitiIre @ net
increase in hardness Is achieved with a particularly effective treatment.

2009109@‘53@@?¢U5]2©®8‘/ 0886960 BasThestabbicar wdadyaisus kb taty ﬁamﬂ@ﬁ(aiysismsing the
subject ang eAIMENL ABEACTS; TNGESHLS, SRORMEXAIRSRAAS 5 GeNRARgR IR hardRgss (M2-ML/M

| X100 or a net change in hardness M2-MI. If a percent change is used as the measured response. a
two factoCAINIO¥AE conducted. If a net change in hardness is used, a two factor ANCOVA is

conductegysilg MiskadbR faNRERIRS WH@E@%@&%@&E’%@Q%%Q}%@QEW H7.95% somfidence level
e

is achieved. Typically a 250 ppm fluoride (or nonfluoride) and a dentifrice with a standard leve| of

fluoride are/ieluereavienpghealasanel sathes pelapisiandiai st sidhess Amagane MEHEIETRE fluoride
level in thg pQsitivadorokés Mt Cospaaniy th0en BdaMatskA2Rennm didatidempbreaopir@echosen is

dependent on the fluoride level in the test dentifrice. The model is considered validated if positive
control is ‘HRLASIE FNERHECS R Hbtter than the negative control. Once the model is validated, the
test prodyovisfompaedditvthe nrgaiive dantibtd tehpuidie raiedboditketpanslisieféadbis normally

very significant: tg.%ret?re, it(i) ~nott eﬁ(é?%%ten ﬁ@a’g I;[r}e lgmsesnltlj]rena.i&%& Crﬁ:%uét h{é)srL a eligggti(\:‘gl treatment
will be obtah e Y A LiREPE AP LEdY SOPUTISHORE ECMGIAHORY miheral change Dical + 250
IMFP-12. DidicahHirig&dl dtk Frd &€, Mac ek anipEYbneartrabz &dhaedimnadket s s8(8ihg agents.
flavoring agents, sweetening agents, additional antiplaque agents, abrasives, and coloring
agents. These and other optional components are further described in U.S. Pat. No. 5.004.597.
to Majeti; U.S. Pat. No. 3,959.458 to Agricola et al. and U.S. Pat. No. 3,937.807. to Haefele, all
being incorporated herein by reference.
Methods of Manufacture
[0094] The compositions of the present invention can be made using methods which are
common in the oral product area.
[0095] In one illustrative embodiment, the oral care composition is made by Method 2.
described above. c.g., neutralizing arginine in a gel phase with phosphoric acid and mixing to
form Premix 1.

[0096]  Actives such as. for example. vitamins. CPC, fluoride. abrasives. and any other

desired active ingredients are added to Premix | and mixed to form Premix 2.
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MFP (Example 3) Notes: Dical = Dicalcium phosphate dihydrate MFP = sodium monotluorophosphate,
units in ppm fluoride 1001161The neutralized dicalcium phosphate / arginine phosphate / fluoride

formulation igyih8aohwdessnulation to show an actual increase mineralizatiop g, Rl sjpigaestudy.
Example 5 - Efficacy in raising_plaque pH 1001171 Plaque ammonia production in patients using the

formulatio xample 3 e oA which does not ha inine, Plaque is
collected #:gﬁr%ﬁ atie§t§) %ﬁ?@qgﬁil%ﬁﬁ@;{% %%lgc\?l%\’ﬁé %(;(S ﬁ%felsa?tcgrcgﬁ%aﬁwené x%)“fad‘sél;ge of the
different f&efaticisstizm dleamde Rrapenne treosarmplerriaingrmalized in buffer. The samples are
challengeg b siietPsse then arginine is added. The plaque is incubated at 37 degrees C for 30
minutes. and ammonia production measured using a commercially available ammonia detection kit
from DiagH988¢ chdbfcarsminmediioians ('2?‘)‘?3 ATBeRi PN KSRk ipE0@UbE ol \WAEity a safe

200910994R3REHE2008(056H6 SRpBiationAmBaiaigyels (ppm) Dical + 250 MFP1.97 Dical +
1450 MFPL79 Dical + 1.5% neutralized arginine + 14502.77 MFP (Example 3) Notes: Dical =

Dicalcium! BitYphatEhgirgapasitiorsmnd defpdsesortinatophe spration wrs s thbin FnsHed to

1001181 Aftereonaonesk of tsagesitiadpimuhatiompeaxaaipe hrpsultsin & Rlaguewhikiias
significan ammonja, showing that it contains relatively higher levels of arginolytic

%&i{%he%fvelsﬁ' 7 onta /els o

bacteria. LR SRS JRRPARE B IR ASTRARGAHATRAGHE PRIBMSSRIP BRI ilected
from the suibjeets. irdhee Mgrainaafieitpopesiodoh fastngiand e dshinghietdhe baselinesifins!.
second, third and fourth weeks of the H‘Ig%:I i‘[}ﬂﬁcghl%cal and lin?@i‘l urfaces are swabbed. The sample

concentraliSne e Ko S B Uk H SEMpIESEPEtRa §Witi SO EE THER HeUbated at
37 degred&CM9r two hours, after which time the pH is measured to determine plaque pH. After four

weeks, e RELALIE AINEHOT) B RSMEE 5005 O bR daL it gonol aroup s

uoreseence
about 5.3. esse unchangea-rom paseline. IS result IS statistcally an crflnlca I[y relevant,

because ektatisladydesenstang tohglodis By snenbjechepumminaralizatigresaive ddomagkteeth
1001201 ' : Hin ' ide.is see rovi t ering
effectin (B e I A et

and conFeré&fﬂWﬁi@%@@té@mbﬁGmﬁﬂi\ﬁﬁdnmﬁsthm%al’gmmceﬁsgﬂﬁhé@ﬁé&hﬁéuﬁ%@lii‘bd in the
formulation pwithRRASRDBICRGI X ATRE Kt IRFICRLY M REIHGRA RAT RIS AUACE MR Yppear

darker in comparison to a sound tooth surface. Software is used to quantity the fluorescence
from a white spot or the area/volume associated with the lesion. Generally, subjects with
existing white spot lesions are recruited as panelists. The measurements are performed in vivo
with real teeth. The lesion area/volume is measured at the beginning of the clinical. The
reduction (improvement) in lesion area/volume is measured at the end of 6 months of product
use. The data is often reported as a percent improvement versus baseline.

[00101]  Electrical Caries Monitoring is a technique used to measure mineral content of the
tooth based on electrical resistance. Electrical conductance measurement exploits the fact that
the fluid-filled tubules exposed upon demineralization and erosion of the enamel conduct
electricity. As a tooth loses mineral. it becomes less resistive to electrical current due to
increased porosity. An increase in the conductance of the patient’s teeth therefore may indicate
demineralization. Generally, studies are conducted of root surfaces with an existing lesion. The
measurements are performed in vivo with real teeth. Changes in clectrical resistance before and
after 6 month treatments are made. In addition, a classical caries score for root surfaces is made
using a tactile probe. The hardness is classified on a three point scale: hard, leathery. or soft. In
this type of study, typically the results are reported as ¢lectrical resistance (higher number is
better) for the ECM measurements and an improvement in hardness of the lesion based on the

tactile probe score.



1001211 Toothpaste formulations are provided as tbllows (amounts given as weight percent of final
formulation): Ingredients Formulation A Formulation B Control Glycerin 72 21 22 Sodium CMC -7MF
1 0.85 1 Tetrggpslipyndghosphate 0.25 0.25 0.25 Water 18.14 15.3 PCT/US2008/058696

[00102]  The Compositions of the Invention are thus useful in a method to reduce carly
enamel lesions (as measured by QLF or ECM) relative to a composition lacking effective
amounts of fluorine and/or arginine.

[00103] The Compositions of the invention are additionally useful in methods to reduce
harmful bacteria in the oral cavity, for example methods to reduce or inhibit gingivitis. reduce
levels of acid producing bacteria, to increase relative levels of arginolytic bacteria. inhibit
microbial biofilm formation in the oral cavity, raise and/or maintain plaque pH at levels of at
least about pH 5.5 following sugar challenge, reduce plaque accumulation, treat dry mouth,
and/or clean the teeth and oral cavity.

[00104]  Finally, by increasing the pH in the mouth and discouraging pathogenic bacteria, the
Compositions of the Invention are useful to promote healing of sores or cuts in the mouth.
[00105] The compositions and methods according to the invention can be incorporated into
oral compositions for the care of the mouth and tecth such as toothpastes, transparent pastes,
gels, mouth rinses, sprays and chewing gum.

[00106] Enbancing oral health also provides benefits in systemic health, as the oral tissues
can be gateways for systemic infections. Good oral health is associated with systemic health,
including cardiovascular health. The compositions and methods of the invention provide
particular benefits because basic amino acids, especially arginine. are sources of nitrogen which
supply NO synthesis pathways and thus enhance microcirculation in the oral tissues. Providing
a less acidic oral environment is also helpful in reducing gastric distress and creates an
environment less favorable to Heliobacter, which is associated with gastric ulcers. Arginine in
particular is required for high expression of specific immune cell receptors, for example T-cell
receptors, so that arginine can enhance an effective immune response. The compositions and
methods of the invention are thus useful to enhance systemic health, including cardiovascular
health.

[00107]  As used throughout, ranges are used as shorthand tor describing each and every
value that is within the range. Any value within the range can be selected as the terminus of the
range. In addition, all references cited herein are hereby incorporated by reference in their
entireties. In the event of a conflict in a definition in the present disclosure and that of a cited
reference, the present disclosure controls. It is understood that when tormulations are
described, they may be described in terms of their ingredients, as is common in the art,
notwithstanding that these ingredients may react with one another in the actual formulation as it
is made. stored and used. and such products are intended to be covered by the formulations

described.



24.94 WO 20091099453 PCT/U52008/058696 L-Arginine 55 0 Phosphoric acid 1.8 1.8 0 Sodium
MFP 0.76 0.76 0.76 Sodium Saccharin 0.2 0.2 0.7 DicaHum phosphate dihydratc 48.76

WO 2009/099453 PCT/US2008/058696

[00108]  The following examples further describe and demonstrate illustrative embodiments
within the scope of the present invention. The examples are given solely for illustration and are
not to be construed as limitations of this invention as many variations are possible without
departing from the spirit and scope thereof. Various modifications of the invention in addition
to those shown and described herein should be apparent to those skilled in the art and are

intended to fall within the appended claims.
EXAMPLES

Example 1 — Stability test of arginine bicarbonate formulation

[00109]  When arginine bicarbonate is placed in a pH neutral dicalcium base toothpaste
formulation, it is found to be not stable. as the bicarbonate degrades to carbon dioxide. leading

to bloating and busting of the toothpaste tubes:

Product Initial Cosmetic 12 weeks accelerated (40 °C)
Dical + 2.0% arginine- OK Severe bloating, tubes burst
bicarbonate

Dical + 3.75% L-arginine OK OK

Dical = Dicalcium phosphate dihydrate

Example 2 — Fluoride stability

[00110] Asis seen in the following table. simply adding arginine to a dicalcium phosphate /
fluoride base and adjusting to neutral pH results in poor fluoride stability, with tluoride
dropping off to sub-effective levels within a few weeks. We have surprisingly discovered that
neutralization of arginine in the gel phase with phosphoric acid prior to addition of dicalcium

phosphate dihydrate abrasive results in increased fluoride stability.

Product Initial Fluoride 4 weeks (40°C) 8 weeks (40°C) 12 weeks (40°C)
Dical + 1.5% L- 1442 ppm 1049 ppm 693 ppm 366 ppm
arginine

Dical +3.75% L- 953 ppm 812 ppm 680 ppm 51 ppm
arginine

Dical + 1.5% L- 1516 ppm 1372 ppm 1325 ppm 1208 ppm
arginine + 0.6%

H3;PO,

Dical + 3.75% L- 1489 ppm 1319 ppm 1294 ppm 1138 ppm
arginine + 1.25

% H3POy

Notes: Dical = Dicalcium phosphate dihydrate



48.76 48.76 Flavor 0.89 0.89 0.89 Sodium Lauryl Sulfate 1.7 0 1.7 Cocamidopropyl betaine 0 1.34 0
Polysorbate 20 0 1.68 O Pluronie F127 0 1.17 O Total (%) 100

WO 2009/099453 PCT/US2008/058696

Phosphoric acid is provided as 85% solution

[00111]  The degree of neutralization of the arginine with the acid is related maintaining
fluoride stability. with either too little or too much resulting in some loss of stability as seen in

the following study:

Product Initial Fluoride 4 weeks (40°C) 8 weeks (40°C) 12 weeks (40°C)
Dical + 1.5% L- 1419 ppm 1335 ppm 1269 ppm 1107 ppm
arginine + 0.5%

H;PO,

Dical + 1.5% L- 1516 ppm 1372 ppm 1325 ppm 1208 ppm
arginine + 0.6%

H3PO4

Dical + 1.5% L- 1439 ppm 1264 ppm 1184 ppm 1029 ppm
arginine + 0.75

% H3PO,

Dical + 3.75% L- 1356 ppm 1098 ppm 882 ppm 634 ppm
arginine + 1.0 %

H;PO;,

Dical +3.75% L- 1489 ppm 1319 ppm 1294 ppm 1138 ppm
arginine + 1.25

% H;PO;,

Dical +3.75% L- 1385 ppm 1219 ppm 1117 ppm 958 ppm
arginine + 1.45

% H3PO;

Notes: Dical = Dicalcium phosphate dihydrate
Fluoride supplied as sodium monofluorophosphate. units in ppm fluoride

Optimally. the ratio of arginine to phosphoric acid for optimal fluoride stability is thus
approximately 2:1 to approximately 4:1. e.g., from about 2.5:1 to 3:1. e.g., 1.5% arginine to
0.6% phosphoric acid or 3.75% arginine to 1.25% phosphoric acid (with phosphoric acid as
85% solution) The optimal ratio for a given formulation may vary somewhat however

depending on the other ingredients in the particular formulation.

Example 3: Formulation

An optimized arginine/calcium/tluoride toothpaste formulation is prepared using the following

ingredients:
MATERIAL WEIGHT %
Deionized Water 21.479
Glycerin 22.000
Carboxymethyl cellulose 1.100
Sodium Saccharin 0.200
Sodium Monofluorophosphate 1.100
Tetrasodium pyrophosphate 0.500

(98]
(3]



100 100 1001221The above formulations are tested in vitro in an artificial mouth model designed to
measure bacterial attachment to toothpaste-treated hydroxyapatite (HAP) disks over a 24 hour period,

generally as {d@sssiafdolpy; Gaffar. A. et al. American Journal of Dentistry. vel-8ySReiasdaes 1990. This
test showed reductions of 27% for Formulation A and 10% for Formulation B compared to the control

formulatior})h\elgyﬁghcgigc%og%ntain arginine, suggesting ttbaé ginine and particularly arginine in
combinatiqp_mjélpnﬂ{} anionic surfactant such as sodium Iqig sulfate, is useful for inhibiting bacterial
attachmenﬁidg%wl&@s iR Be@lbrol formulation (&Q%tbve control) Control Mean 0.1418 0.1736
0.1327 0.@&%@9&&@ {035, 0.0241 0.0401 T Test yg)[ontrol (p value) 0.00 0.32 0.00

Flavor 0.950

TOTAL 100.000

[00112]  This formulation demonstrates good shelf life, cosmetic stability and fluoride

stability.

Example 4 — Efficacy in Remineralization

[00113] The neutralized dicalcium phosphate / arginine phosphate / fluoride formulation is
tested against dicalcium phosphate / fluoride formulations without arginine in a clinical study

of demineralization / remineralization.

[00114] In this model enamel specimens experience conditions ot demineralization and
remineralization in the mouth. Demineralizing conditions are created by dipping the specimens
in s sugar solution. The cariogenic bacteria form acids and cause the pH to drop. In this model,
blocks of bovine specimens that have been polished flat to a mirror finish are prepared. A
micro hardness tester is used to measure the hardness of the enamel specimen at baseline (M1).
The micro hardness tester uses a diamond tipped probe to create an indent in the enamel
specimen with a known and constant load. The length of the indent is inverscly related to the
enamel hardness. Enamel hardness is directly correlated with the mineral content. The
specimens are covered with a Dacron mesh and then mounted in a retainer. The specimens are
worn 24 hours per day for 5 days. During the 5 day period, the panelists dip their retainer in a
sucrose solution 4 times per day. This treatment causes the pH fluctuations. The panelists brush
their teeth two times per day with the assigned dentifrice while the retainer is in the mouth.
After 5 days, the specimens are removes from the retainer and a micro hardness measurement is
conducted (M2). The plaque can be further analyzed for plaque ecology or plaque metabolism
measurcments. Because of the highly cariogenic condition created by dipping the specimens
sugar 4 times per day. most treatments tend to experience a net loss in mincral after the 5 day
treatment, hence. the name “demin-remin model”. The best treatment loses the least amount of
mineral. There are circumstances. however. where a net increase in hardness is achieved with a

particularly effective treatment.

(U8 )
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1.00 % reduction vs. control 26.62 10.15 31.30 0.00 Example 7 - Effect on Availability and Delivery of
Antibacterial 1001231 Formulations are prepared using commercial toothpaste formulations
comprising Owagokns iRight of triclosan and 0.243% by weight of sodium flygriggssewetgiyds added 0.
1%. 3%. and 5% L-arginine hydrochloride (pH 7.0). Incorporation of L-arginine in the dentifrice

enhancesyfg %Eouﬂ%é)!tﬁ‘?im?&?a‘iﬁtﬁ%?& avaiaale.trom %ﬁ%ﬁﬂ%ﬁﬁé@&bﬂ&%ﬁ*&%&&%&%&o about 80%

(1% arginine), 85% (3% arginine), and 95% (5% arginine). 1001241 The artificial mouth model
describedfasteie phedesiiy @rd sipisssedaswithcimagnorobesoddasdbv ug 208088696

modificati e andioxyanatitgrdipkaane ieaie s Wiy thedentificg sy, Ref o e X pRRIYe to

bacteria. It is shown that the incorporation of L-arglnlne into the Total(r) formulation enhances delivery

of the triclS4A44 ih&dka gy gl sbaneevrhifdiake iausel ntintitdasHErdaSHIMoincapprssatately 40
microgransifialeszinRaidistaformhecaniEohte abrid-aQ RisreRrams dislosamicte r¥% atginine

formulation. After 24 hours, the contro| disk has retained about 10 micrograms per disk. compared to
about 20 AUBGAMPIEH N 598 BRgiineTidnRnaRbRierdr ARt atcarigrosifehtterArddatr directly to
an enhanegmesidef dhed rnithacieriagafiectof fbe Hocvslatin andithea,statisticalisigrificait reduction of

ach formIEBRE S e R BITATE FRELA e B oL BN AR RS RiRse wit
Fluoride RRaNdtAT BRRbAL iV\ieleidEfobdiofizaddMatet in2HA@stdyacticd.OrB8thodel is

considered validated if positive control is shown to be significantly better than the negative

control. Once the model is validated, the test product is compared to the ncgative control. It

should be noted that the panelist eftect is normally very significant; therefore, it is not expected

that the same numerical result for an identical treatment will be obtained using a different study

population.

Formulation % mineral change
Dical + 250 MFP -12.7

Dical + 1450 MFP -1.87

Dical + 1.5% neutralized arginine + 1450 +8.27

MFP

(Example 3)

Notes: Dical = Dicalcium phosphate dihydrate
MFP = sodium monofluorophosphate, units in ppm fluoride

[00116] The neutralized dicalcium phosphate / arginine phosphate / fluoride formulation is

the only formulation to show an actual increase mineralization in this clinical study.

Example 5 — Efficacy in raising plaque pH

{00117]  Plaque ammonia production in patients using the formulation of cxample 3 is
compared to a formulation which does not have arginine. Plaque is collected from patients in
the clinical study of the previous example after one week of usage of the different formulations,
and concentration of the samples is normalized in buffer. The samples are challenged with
sucrose. then arginine is added. The plaque is incubated at 37 degrees C for 30 minutes. and
ammonia production measured using a commercially available ammonia detection kit from

Diagnostic Chemicals Limited (Oxford. CT) to measure ammonia production.

(98]
BN



70% Sorbitol 10.000 95% Ethanol 6.000 Polysorbate 20 1.000 Sodium benzoate 0.110 Sodium
fluoride 0.050 Sodium Sacharin 0.020 Cetylpyridinium chloride 0.050 Phosphoric acid 85% 0.120

L-Arginine 0.3@P,hla%$49:200 Colorants 0.001 TOTAL 100.000 PCT/US2008/058696
Formulation Ammonia levels (ppm)
Dical + 250 MFP 1.97
Dical + 1450 MFP 1.79
Dical + 1.5% neutralized arginine + 1450 2.77
MFP
(Example 3)

Notes: Dical = Dicalcium phosphate dihydrate
MFP = sodium monofluorophosphate, units in ppm fluoride

[00118]  After one week of usage, the formulation of example 3 results in a plaque which has
significantly higher levels of ammonia, showing that it contains relatively higher levels of

arginolytic bacteria.

[00119]  This result is confirmed by measuring the plaque pH directly. Plaque is collected
from the subjects in the morning after a period of fasting and no brushing, at the baseline, first,
second, third and fourth weeks of the trial. The buccal and lingual surfaces are swabbed. The
sample concentrations are normalized in butfer. The samples are challenged with sucrose. then
incubated at 37 degrees C for two hours. after which time the pH is measured to determine
plaque pH. After four wecks, the plaque pH of the arginine group is between 5.5 and 5.6, while
that of the control group is about 5.3, essentially unchanged from baseline. This result is
statistically and clinically relevant. because enamel exposed to pH below 5.5 is subject to

demineralization and damage.

[00120]  Accordingly. the arginine toothpaste with fluoride is seen to provide a long term
buffering effect in the plaque, which persists for long periods after brushing, and which helps
protect the teeth and control cariogenic bacteria, notwithstanding that the argininc itself has

been neutralized in the formulation with phosphoric acid.

Example 6 — Efficacy in Reducing Bacterial Aftachment

{00121] Toothpaste formulations are provided as follows (amounts given as weight percent

of final formulation):

Ingredients Formulation A  Formulation B Control
Glycerin 22 22 22
Sodium CMC -7MF 1 0.85 1
Tetrasodium phosphate 0.25 0.25 0.25
Water 18.14 15.3 24.94



pH 7.0 Example 9 - Dentifrice formulation comprising precipitated calcium carbonate (PCC) [001261A
panel of consumer testers trained in testing the sensory attributes of dentifrice formulations was
subjected to diffsgohsiagsifrice formulations which were used under doublgspliRd fREsEERRT testing
conditions replicating consumer use of dentifrice formulations. WO 20091099453PCT/U52008/058696
[00127] The panel was asked to use the dentifrice formulations conventionally and then to rate various
sensory chaf&BR&tics. For a base dentiffice formulation comprising precipitated calcium carbonate
(PCC), theekosphoriotoidlation acted as a pgacebo control, ard correspondipg formulations additionally
comprising 1,.2, 3 wt% arginine bicarhqonate were also tested. Surprisingly, it was found that the
arginine b%:%dr%ftl)]haﬂie:?containing PCC for ch}%tions exhibite%ellﬂcreases in cé%évqjmer acceptance for
flavor intefisitiuredokipend ease to foamOaktributes, and nfb2eover the formutation additionally
comprising)%mg%}@?gm@igﬁ{m@te exhibifed increasegdn,gverall liking ,overall liking of taste. taste
while brushing and taste after bfushing. In addition, the formulations additionally comprising argininc
bicarbonatéWdre perceived as signiticanﬂ;g%etter than thé’gl8cebo control (Bl image attributes,
including settiaivedefficgsatenouth/teethifeeling of clean. groduct suitability, taste and overall product
quality. 1081(%%% contr, Sét when formulations having dicalrcéi%m phosphate, rather than precipitated
calcium carbonate Elg)@ ), as the base were tested, the adb' 10n of arginincooicarbonate did not exhibit
significantRelpspreated&ensory characteritics as compared.t8 the same fordnulation without the
addition opggining birarbonate. 1001293The Example shows that the addjjion of a basic amino acid
such as arginine, in particular as bicarbonate, can surprisingly enhance the sensory characteristics of

dentifrice fdt#Hd{4¥ons. most particularly Hgging a base formYlation of precipt@ted calcium carbonate
(PCC), whenlaged imanssat canadenposiiasseldthevimention.Example i ndasiaaming asids other

than arginine JOO]bBCé]An ovt?r ight culture of S. sang%itﬁwas grown at 37C in trypticase soy broth
(Becton DIMEIRESAEska! Rﬁ%%.e‘?hg’ oRHIPAS ARt Gy MR8 b A KBV ARS M milliliter
at a time iptd @tegveigiibdatudssribedrbig Gaffaccaneutdte appraxiraaialyl bpdigramsief wet pellet weight.
The pelletwas then r. ended into 20 millimolar ium phosphate buffer PT Baker,
PhiIIipsbutrség'ﬁf bcﬁl—\%ﬁ%l%%\sﬁ aleas r%suéelanéﬁ\ﬁ%%ﬁ?’ﬁﬁ’ﬁﬂ%%%gc%eﬂﬁ% i@ﬁ’ ere ammonia
would be provubsdid? sompvadd Ththéinahiconoemuhtion. wasch didligtamnpen anilliliter, sigdiisifinal
concentragign -ﬁ-géilmijé fégﬁ% il ﬁp&@t{g@ -araginine, Lcitrulline, or Lomithine was added along
with a 0.1% f_i?]%lcloncen éﬁtilé)_n 0 1%‘ct)u:%osl_e (VWIS%% e%sE'?J 8h%§s]t]earr.] f-‘"BSn ﬁchslgr%%( ﬂtréu\?vﬁagsthen incubated
at 37C in segHaRilgrwW et foe Rl ferimhdstinerbretenmhigniprotiuction was determined. [00131] In
order to analyze for ammonia, an Ammonia Assa\éskit was used from Diagnostic Chemicals Limited
(Oxford, CT). The intended {R&3 s sgeuimlaths foripbialirrenyiation  Control
20091099453PCT/US2008/058696 quantification of arfPASWIXCiRMEEMa, but the procedure was
modified inlessler to determmedand quantfy ihe ammorga pzeduction in plaque. sgador bacteria.
1001321 The table below s@ s .the am la, productiop.values from 6 separate trials using S.
sanguis a-g?))H 4.0 as descri '(g\gbgbove. T@gg;égsults con@rar%ﬁwat the intermediag{%e'g)é)roduced by the

arginine dEilhtatse system @4R be used th3Broduce am@d¥hia for cell survivall.00-Arginine
control (p value)

% reduction vs. 26.62 10.15 31.30 0.00
control

Example 7 — Effect on Availability and Delivery of Antibacterial

[00123] Formulations are prepared using commercial toothpaste formulations comprising
0.3% by weight of triclosan and 0.243% by weight of sodium fluoride. to which is added 0. 1%.
3%., and 5% L-arginine hydrochloride (pH 7.0). Incorporation of L-arginine in the dentifrice
enhances the amount of soluble triclosan available from the formulation, from about 70% to

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

[00124]  The artificial mouth model described in the preceding example is used with the
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L-Citrulline L-Ornithine Trial # Ammonia (ppm) Ammonia (ppm) Ammonia (ppm) 1 0.509 0.185
0.185 9 0.866 0.346 0.260 3

WO 2009/099453 PCT/US2008/058696

modification that the hydroxyapatite disks are treated with the dentifrice slurry before exposure
to bacteria. It is shown that the incorporation of L-arginine into the Total® formulation
enhances delivery of the triclosan to the disks by about 50%, with uptake at 30 minutes
increasing from approximately 40 micrograms triclosan per disk for the control to about 60
micrograms triclosan for the 5% arginine formulation. After 24 hours, the control disk has
retained about 10 micrograms per disk. compared to about 20 micrograms for the 5% arginine
formulation, a significant enhancement. This leads directly to an cnhancement of the
antibacterial effect of the formulation, with a statistically signiticant reduction of about 15% in

inhibition of growth of 4. viscosus.

Example 8 — Mouth rinse formulation

[00125]  Mouth wash formulations of the invention are prepared using the following

ingredients:

Arginine Rinse with Fluoride

RAW MATERIAL WEIGHT %
Deionized Water 72.149
Glycerin 10.000
70% Sorbitol 10.000
95% Ethanol 6.000
Polysorbate 20 1.000
Sodium benzoate 0.110
Sodium fluoride 0.050
Sodium Sacharin 0.020
Cetylpyridinium chloride 0.050
Phosphoric acid 85% 0.120
L-Arginine 0.300
Flavor 0.200
Colorants 0.001
TOTAL 100.000
pH 7.0

Example 9 - Dentifrice formulation comprising precipitated calcium carbonate (PCC)

[00126] A panel of consumer testers trained in testing the sensory attributes of dentifrice
formulations was subjected to different dentifrice formulations which were used under double-

blind consumer testing conditions replicating consumer use of dentifrice formulations.

[9%)
~



2.20 0.332 0.047 4 1.62 0.194 0.0 5 0.5 0.226 0.181 6

WO 2009/099453 PCT/US2008/058696

[00127) The panel 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% argininc bicarbonate were also tested.
Surprisingly, it was found that the arginine bicarbonate-containing PCC formulations exhibited
increases in consumer acceptance for flavor intensity. cooling and ease to foam attributes, and
moreover the formulation additionally comprising 2 wt% arginine bicarbonate exhibited
increases in overall liking, overall liking of taste, taste whilc brushing and taste after brushing.
In addition, the formulations additionally comprising argininc bicarbonate were perceived as
signiticantly better than the placebo control in all image attributes. including perceived

efficacy, mouth/teeth feeling of clean, product suitability, taste and overall product quality.

[00128] In contrast, when formulations having dicalcium phosphate, rather than precipitated
calcium carbonate (PCC), as the base were tested, the addition of arginine bicarbonate did not
exhibit significantly improved sensory characteristics as compared to the same formulation

without the addition of arginine bicarbonate.

[00129]  The Example shows that the addition of a basic amino acid such as arginine, in
particular as bicarbonate, can surprisingly enhance the sensory characteristics of dentifrice
formulations. most particularly having a base formulation of precipitated calcium carbonate

(PCC), when used in an oral care composition of the invention.

Example 10 - Basic amino acids other than arginine

[00130]  An overnight culture of S. sanguis was grown at 37°C in trypticase soy broth
(Becton Dickinson, Sparks. MD). The culture was centrifuged at 5.000 rpm for 5 minutes at 1
milliliter at a time into preweighed tubes in order to accumulate approximately 5 milligrams of
wet pellet weight. The pellet was then resuspended into 20 millimolar potassium phosphate
buffer (JT Baker, Phillipsburg, NJ). pH 4.0, to simulate a stressed environment for the bacterial
cell where ammonia would be produced for survival. The final concentration was 5 milligram
per milliliter. To this final concentration. a 5 millimolar final concentration of L-arginine. L-
citrulline, or L-ornithine was added along with a 0.1% final concentration of sucrose (VWR,
West Chester. PA). This mixture was then incubated at 37°C in a shaking water bath for 30

minutes before ammonia production was determined.

[00131] In order to analyze for ammonia, an Ammonia Assay kit was used from Diagnostic

Chemicals Limited (Oxford, CT). The intended use of this specific kit is for the in vitro
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0.679 0.951 0.135 Mean 1.06 0.951 0.134 [00133]The Example shows that basic amino acids
other than arginine are effective to produce ammonia within the oral cavity, and thus to increase
plaque pH whgh4so6bina oral care composition of the invention. CLAIMSpEAQhass28&E0Mposition
comprising a,an effective amount of a salt of a basic amino acid, the salt having a pH in 5an

unbuffered solution. of 1SS HBR ARCHLSR, R A SHRGIVRAMOUNhausRlbRIE: tacidarinr saurce and

quantify the ammonia production in plaque and/or bacteria.

(00132}

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

S. sanguis at pH 4.0 as described above. The results contirm that the intermediates produced

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

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

! 0.509 0.185 0.185

2 0.866 0.346 0.260

3 2.20 0.332 0.047

4 1.62 0.194 0.0

5 0.5 0.226 0.181

6 0.679 0.951 0.135

Mean 1.06 0.951 0.134

[00133]  The Example shows that basic amino acids other than arginine are effective to

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

care composition of the invention.




c. a particulate material which has a pH in an unbuffered solution of less than about 7.5;  wherein the
salt of a basic amino acid is a salt of an inorganic oxoacid and a basic 10 amino acid; and the
particulate material is a salt of an inorganic oxoacid and calcium. 2.The composition according to claim
| wherein the basic amino acid is arginine. 15 3.The composition according to claim 1 or claim 2
wherein the salt of the basic amino acid is phosphate. 4.The composition of any one of the preceding
claims wherein the fluoride ion source is selected from sodium fluoride, stannous fluoride, potassium
fluoride, sodium 20 fluorosilicate, ammonium fluorosilicate, amine fluoride, ammonium fluoride,
titanium fluoride, hexafluorosul fate, sodium moggflygyaphosphate, and combinations thereof. 5.The
composition of any one of the preceding claims which is a dentifrice comprising 25 (i)arginine
phosphate, (ii) dicalcium phosphate dihydrate, and (iii) sodium monofluorophosphate. 6.The
composition of bny ofé & Wﬁérﬁ@@&m%%’lﬁm%ﬁﬂer comprising an 30 anionic surfactant. 7.The
composition according to eteffic6tinhereimthe aibnitasufacianidsdodiviedatisylsuiiale 35 8.The

compositionsof any ogg \ef-tiie Rrecsding @ﬂ@ég@§hg,llrggg5tcpgnpr|3|ng an antibacterial agent. 9.The
composition according to clalrfn 8 wherein } t1| e}ctﬁrlaldaqent is trlclogan 5 10.The composition of
AINoun asou Uori IIS?Urﬁ%

any one of the preceding cﬂaums {‘ur(iher com fiSiNg an anionic

c.  a particulate material whlch has a pH in an unbuffered solution of less

than about 7.5:

wherein the salt of a basic amino acid is a salt of an inorganic oxoacid and a basic
10 amino acid; and

the particulate material is a salt of an inorganic oxoacid and calcium,
2. The composition according to claim 1 wherein the basic amino acid is arginine.

15 3 The composition according to claim 1 or claim 2 wherein the salt of the basic
amino acid is phosphate.

4, The composition of any one of the preceding claims wherein the fluoride ion
source 1s selected from sodium fluoride, stannous fluoride, potassium fluoride, sodium
20 fluorosilicate, ammonium fluorosilicate, amine fluoride, ammonium fluoride, titanium

fluoride, hexafluorosulfate, sodium monofluorophosphate, and combinations thereof,

5, The composition of any one of the preceding claims which is a dentifrice
comprising
25 () arginine phosphate,
(1) dicalcium phosphate dihydrate, and
(ii1)  sodium monofluorophosphate.

6. The composition of any one of the preceding claims further comprising an
30 anionic surfactant.

7. The composition according to claim 6 wherein the anionic surfactant is sodium
lauryl suifate.

35 8. The composition of any one of the preceding claims further comprising an
antibacterial agent.
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11.The composition according to Claim 10 wherein the anionic polymer is a copolymer of methyl vinyl
ether and maleic anhydride. 10 12. The composition according to any one of the preceding claims,
wherein a radioactive dentin abrasion (RDA) of the composition is less than 150. 13. The composition
according to any one of the preceding claims in the form of a 15 toothpaste further comprising one or
more of water, abrasives, surfactants, foaming agents, vitamins, polymers, enzymes, humectants,
thickeners, antimicrobial agents, preservatives, flavorings, colorings and/or combinations thereof.

14. The composition of any one of the preceding claims, further comprising a source 20 of calcium and
phosphate. 15. The composition of claim 14, wherein said source of calcium and phosphate is
selected from a calcium-glass complex and calcium-protein complex. 25 16.The composition of claim
15, wherein said soufd SPEHERHAMAEPIISpHAS B Saiviinsigidls epifprstial 72848 ddmposition of
claim 16, wherdilestigl calcium-glass complex comprises calcium sodium phosphosilicate. 30 18. The
composition of any one of the preceding claims, further comprising a potassium salt.  19. The

compositionsof glaim 4%, wheteinispitPaipssIkT Al s searied iam ARRoRssmpige and
potassium chloride., 20.The composition of any one of the préceding claims, wherein-said fluoride ion
source provide¥ B PS5 B60 ppm of fluoride ions.

11, The composition according to Claim 10 wherein the anionic polymer is a
copolymer of methyl vinyl ether and maleic anhydride.

10
12, The composition according to any one of the preceding claims, wherein a
radioactive dentin abrasion (RDA) of the composition is less than 150.

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

preservatives, flavorings, colorings and/or combinations thereof.

14, The composition of any one of the preceding claims, further comprising a source
20 of calcium and phosphate.

15. The composition of claim 14, wherein said source of caicium and phosphate is
selected from a calcium-glass complex and calcium-protein complex.

25 16, The composition of claim 15, wherein said source of caicium and phosphate is a
calcium-glass complex.

17. The composition of claim 16, wherein said calcium-glass complex comprises
calcium sodium phosphosilicate,

30
18.  The composition of any onc of the preceding claims, further comprising a
potassium salt,

19. The composition of claim 18, wherein said potassium salt is sclected from
35 potassium nitrate and potassium chloride,
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20, The composition of any one of the preceding claims, wherein said fluonide ion
source provides 25 to 25,000 ppm of fluoride ions.
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