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Provi si orslb 2Patasmd73 Appl i cation No. 61/287,292, filed 17pDeamspiuenc®009,
which is incorporated herein by reference. FIELD [0002] An anti-erosion
oral care conposition that reduces acid erosion of tooth enanel. Mre
particul arly, toothpaste conpositions containing a fluoride ion source and
phosphate salts that provide superior anti-erosion benefits. BACKGROUND

[ 0003] The erosion of dental enanel can |lead to pain, discoloration,
mechani cal failure, =aANTHERGSEON IWYEHRASTE COMHRASITEONal carries. Chemi cal
erosion of tooth enanel may arise fromthe presence of acid in the oral
cavity. Saliva constituents, mainly proteins and mnerals, along with the
pellicle are integr&@ROSA REFRRENCE\GOREIAEED ARPRIOATIANS hal | enge. The
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neutralize an equival ent anpunt RXCKGROUND m' ted amounts of al kal i ne agent
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conposition wth a hj g{a buf fer capacity that neutralizes oral acid,
decr easi hgridpporERf alalingrrgens may by g Fited DT A OEITADRSTRPEIINOMN1 00011 As used

thr oughounemaltlamges alRilthe dg@disake bofd thﬁf@#jsﬁt@ﬂh gﬁﬁ&"rs n@n@%meﬁwd every
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conflict yih ﬁ’e norant' tIOOI’l in thﬁ egﬁt& di scl osure and that of a cited
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el enentSloclﬁ(ﬁg&%@ﬁQtatcmq;ageltharLqur g% Unl ess otherw se specified, all
per cent ages and” anounts expresse fierein and el sewhere in the specification
shoul d be understood to refer to percentages by weight. The anmounts given
are based on the active weight of the material. The recitation of a
specific value herein is intended to,denote that value, plus or mnus a
degree of variability to account for errors in neasurenents. For exanple,
an anount of 10% may include 9.5% or 10.5% given the degree of error in
nmeasurenment that wll be appreciated and understood by those having
ordinary skill in the art. [00071 The oral care conpositions of the various
errbodi ments preferably are in the formof a dentifrice. The term

dentlfrl ce ~as used throughout this description, denotes a paste, gel, or



[ 00081 The expressions "carrier" or "aqueous carrier"” as used throughout
this description denote any safe and effective materials for use herein.
Such nmat ewpabs/ismeBude, for exanple, thickening agentspChuseechanios) i onic
active ingredients, buffering agents, antical cul us agents, abrasive
polishing materials, peroxide sources, alkali netal bicarbonate salts,
surfactants, titaniumdioxide, coloring agents, flavor systens, sweetening
agents, antimcrobial agents, herbal agents, desensitizing agents, stain
reduci ng agents, and m xtures thereof. [0009] To prepare an anti-erosive
oral care conposition, a phosphate buffer and a fluoride source preferably
are incorporated into an orally aggsfighke vehicle. [0010] Phosphate
buffers UF ég are conbi nati ons of phosphate salts that serve to resist a
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about 8800 pprn of fluoride ion. Suitable exanples of fluoride ion
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conpounds. ma i used. n% éﬂ E de is the Brefe al kal i ne
agent . 1§6fﬁ¥w e%ﬁﬁ%é?°” %HmFW"“ L PRSP AN I RE” @% % acceptabl e
vehicl e mgwgemémavbvuaumtznure of hunectants such as gl ycerol, sorbitol
and a pol e n f 200 to 1000,
and 2 DO [AL5R b kol ILESHAAL MELANE BB, TG 30200

enpl oyed denfiigceh Theetmaidenicione eanvscprtle«b@hatbltlys description, Idenqtem@estalsdu@r of 10%t o
about SOy LAy, AP aBRBAE LAOLY RO HLsireProh R, APLAIARY saplgnt of the
dentlfrlce conponent. The water content can be 1n the ra ge of about 20 to
about 50%#BsHd: mllg’mcre&nwvméfgékSaﬁptyldamﬁtemamycpoa\tbmamorm@i%qu wei ght . [0015]
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organi ¢ %nd i norgani c thjickeners. Inorganic thickéeners wh ﬁ be
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Zeodent 165 avail able from Huber Corporation, and Sylox 15 fromW R
Grace. O ganic thickeners of natural and synthetic guns and col |l oi ds may
al so be used to prepare the dentifrice conponents. Exanples of such
t hi ckeners are carrageenan (lrish noss), xanthan gum sodi um carboxynet hyl
cel lul ose, starch, polyvinylpyrrolidone, hydroxyethyl propyl cell ul ose,
hydr oxybutyl net hyl cellul ose, hydroxypropyl mnethyl cellul ose, and
hydr oxyet hyl cellul ose. An inorganic thickener may be incorporated in the
oraIIy acceptable vehlcle at a concentratlon of 0 5 to 596by melght and
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[ 0018] The source of desensitizing potassiumion is generally a water

sol ubl e potassiumsalt including potassiumnitrate, potassiumcitrate,

pot assi urwohlbowasee3 pot assi um bi carbon-ate and pot assi urCoABR@DA6ATE h
potassiumnitrate being preferred. The potassiumsalt is generally
incorporated in one or nore of the dentifrice conponents at a concentration
of 1 to 20% by wei ght and preferably 3 to 10% by wei ght. [0019]
Pyrophosphat e salts having antical culus efficacy useful in the practice

i nclude water soluble salts such as dialkali or tetraal kali netal

pyr ophospﬁnéc!\eﬁlmdgtrssbmhecmtsl\la#@mmeQn'g&aE)n,s B} Ageia AM2AICLIuNa2HR2 P207 and
K2H2P207 I ol ubl.e al met al
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100201 Coloared PlefersbliCdie BSorfirEBPRlcan 3Ry dY@abBYehREe. Used in the practice.
Pigments ] nclude nontoxic, water i nsoyubl e inorganic pignents such as
titani um QPERLPARSPhATbURFs syalinats,cpaRingoagpisphosphete saks iehsersuBsistand pi nks and

ferric OX¢lﬁﬂ°& oiﬁﬁH‘ﬂ@cH ad@iSioMBt B lacill RSOIMBLE. B¥EP) KRS zAN! GPRE S&ludhs 8xd endi ng
sal,t s_ of s on alum na _such as FD&C Green #1
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for the Jok effectiv th ntifric SO osition in
an amount® ]fpioér%‘ﬁteﬁb%‘ﬁepti‘f‘oé’gﬁfa“tpéo"g{ "1% HP&UP agﬂ*ég?‘lﬂpam €l9h0022] Any
sui t abl e ahil preterabiygbon 28M0ee st m@orpsﬁme)fﬂadndm absabld}ﬁamﬂemfp‘mbmeed in the
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and et hy,0% y-é,ge)/ 4 ' ose, |actose,
mal t ose, §8r§ [ k @1 |dtc gi“ﬁ’\{n%@c‘wﬁgipﬁf%g@fﬁ Pglltsﬂﬂgﬂé%ﬁ% sodi um
sacchari re %prtﬂabv%? lO"ffPlaW?g Sallfﬁd sweet eni ng agents may together conprise

from 0. 036615 PTIRYnAke FUPJI@ oSfcplabIE VBTGP Ahi MY Stent &&Z&lh&mé Pasheihal agents
are non-cationic antibaCterial agents based on phenolic and bi sphenolic
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and car bathpdndh@s aaslvaiglah aksliteaktddni limadlhd DAk RMERL s@BeRkSansbFbivas
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[0024] Wasitbarerielageroni ¢ antibacterial agents or antibacterial agents are

i ncl uded f the dentifrice.conponents,. th referably

i ncl uded [*Oq%]a out"ef‘)geﬁgosuq’o 3 oﬁ‘f’h er mﬁﬂ”'ﬁd%ﬂ'fde'fghsﬁg'u'e'%grﬁégg the delivery
and retemolﬂ%mmdfydltomeagcbmh@nca(bpnmsbdntmu enbanawa, N-ketieofilione @32k surf aces.
Such agenq [e and 5,192, 531;
and i ot OB IR e AR MLRE N0 Ll el S BaddleBBE D101 0
4: 1 copolingareprgicdn thmre'ivcacmkﬁ}b&rwehielemalmmﬂ uwht renanaltaheyt OFab yhrat | zabl e

et hyl enically unsaturated nononer, preferably nethyl vinyl ether/nmaleic
anhydri de having a nol ecul ar wei ght M W) of about 30,000 to about

1, 000, 000, nost preferably about 30,000 to about 800, 000. These copol yners
are avail able for exanple as Gantrez. e.g. AN 139 (MW 500, 000), AN 119
(MW 250,000) and preferably S-97 Pharmaceutical Gade (MW 700, 000)
avai l able from | SP Technol ogies, Inc., Bound Brook, N.J. 08805. The
enhanci ng agents when present are present in amounts ranging from0.05 to
about 3% by wei ght 100251 To prepare the corrp05| ti ons descrl bed her ein,

o o, . o o T .



[ 0026] The preparation of dentifrice conpositions is well

U S Pat.

described with reference to the foll ow ng exanpl es.

illustrat
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Nos. 3,996, 863, 3,980, 767, 4,328,205, and 4, 358,437 di scl ose
t oot hpastwe 2andhsme@Bhods of production thereof which mayPoe/usteloiozedo f or t he
production of the dentifrices. [0027] The invention can be further

ive and do not in any way limt the scope of the invention as
descri bed and cl ai mred. EXAMPLES Exanple 1 - Toot hpaste Fornul ati on [ 0028]
An oral care conposition of the present invention in the formof a

care
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ot assi um
may also be used. Sodium hydro‘ude is the preferred alkaline agent.

[0014] A humectant used in the preparation of the orally acceptable vehicle is generally a
mixture of humectants, such as glycerol, sorbitol and a polyethylene glycol of molecular
weight in the range of 200 to 1000, but other mixtures of humectants and single humectants
may also be employed. The humectant content preferably is in the range about of 10% to
about 50% by weight and preferably about 20 to about 40% by weight of the dentifrice
component. The water content can be in the range of about 20 to about 50% by weight and
preferably about 30 1o about 40% by weight.

[0015] Thickeners used in the preparation of the orally acceptable vehicle include organic
and inorganic thickeners. lnorgénic thickeners which may be included in the orally
acceptable vehicle include amorphous silicas such as Zeodent 165 available from Huber
Corporation, and Sylox 15 from W. R. Grace. Organic thickeners of natural and synthetic
gums and colloids may also be used to prepare the dentifrice components. Examples of such
thickeners are carrageenan (Irish moss), xanthan gum, sodium carboxymethyl cellulose,
starch, polyvinylpyrrolidone, hydroxyethylpropylcellulqse, hydroxybutyl methyl cellulose,
hydroxypropyl methyl cellulose, and hydroxyethyl cellulose. An inorganic thickener may be
incorporated in the orally acceptable vehicle at a concentration of 0.5 to 3% by weight and
preferably 1 to 3% by weight. The organic thickener may be incorporated in the
compositions at a concentration of 0.1 to 3% by weight and preferably 0.4 to 1.3% by weight.
{0016] Surfactants may be incorporated in the orally acceptable vehicle to provide foaming
properties. The surfactant is preferably anionic or nonionic in nature. Suitable examples of
anionic surfactants are higher alkyl sulfates such as potassium or sodium lauryl sulfate which
is preferred, higher fatty acid monoglyceride monosuifates, such as the salt of the
monosulfated monoglyceride of hydrogenated coconut oil fatty acids, alkyl aryl sulfonates
such as sodium dodecyl benzene sulfonate, higher fatty sulfoacetates, higher fatty acid esters
of 1,2 dihydroxy propane sulfonate. The surfactant agent is generally present in the orally
acceplable vehicle compositions at a concentration of 0.5 to 10.0% by weight and preferably
1.0 to 5.0% by weight.

[0017] Abrasives may be incorporated in the orally acceptable vehicle and preferred
abrasives are siliceous materials, such as silica. A preferred silica is a precipitated amorphous
hydrated silica, such as Sorbosil AC-33, marketed by Crosfield Chemicals, or Zeodent 115

from Huber Company but other abrasives may also be employed, including hydroxyapatite,

known in the art.

The exanples are nerely
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5. 17 Sodi um Phosphat e Mnobasi e 0.25 Sodi um Phosphate Dibasic 3.5 3
Pol yet hyl ene d ycol 600 Silica 16 Sodium Lauryl Sulfate (SLS) I./ NaF 0.32
Fl avor | WO 2011/084673 PCT/US2010/060970

sodiummetaphosphate, potassium metaphosphate, tricalcium phosphate, calcium phosphate
dihydrate, anhydrous dicalciumphosphate, calcium pyrophosphate, magnesium
orthophosphate, trimagnesium phosphate, calcium carbonate, sodium bicarbonate, alumina
trihydrate, aluminum silicate, calcined alumina, titania, and bentonite. The concentration of
abrasive in the toothpaste compositions will normally be in the range of from 5 to 40% by
weight and preferably 10 to 25% by weight.

[0018] The source of desensitizing potassium ion is generally a water soluble potassium salt
including potassium nitrate, potassium citrate, potassium chloride, potassium bicarbon-ate
and potassium oxalate with potassium nitrate being preferred. The potassium salt is generally
incorporated in one or more of the dentifrice components at a concentration of 1 to 20% by
weight and preferably 3 to 10% by weight.

[0019] Pyrophosphate salts having anticalculus efficacy useful in the practice include water
soluble salts such as dialkali or tetraalkali metal pyrophosphate saltssuch as Na4P207
(TSPP), K4P207' Na2P207' Na2H2P207 and K2H2P207' Polyphosphate salts include the
water soluble alkali metal tripolyphosphates such as sodium tripolyphosphate and potassium
tripolyphosphate. The pyrophosphate salts are incorporated in the dentifrice composition at a
concentration of 0.5 to 2.0% by weight, and preferably 1.5 to 2% by weight and the
polyphosphate salts are incorporated in the dentifrice composition at a concentration of 1.0 to
7.0% by weight.

[0020] Colorants such as pigments and dyes may be used in the practice. Pigments include
nontoxic, water insoluble inorganic pigments such as titanium dioxide and chromium oxide
greens, ultramarine blues and pinks and ferric oxides as well as water insoluble dye lakes
prepared by extending calcium or aluminum salts of FD&C dyes on alumina such as FD&C
Green #1 lake, FD&C Blue #2 lake, FD&C R&D #30 lake and FD&C #Yellow 15 lake. The
pigments have a particle size in the range of S-IOOO microns, preferably 250-500 microns,
and are present at a concentration of 0.5 to 3% by weight.

10021] Dyes used are generally food color additives presently certified under the Food Drug
& Cosmetic Act for use in the food and ingested drugs, including dyes such as FD&C Red
No.3 (sodium salt of tetraiodofluorescein), FD&C Yellow No.5 (sodium salt of 4-p-
sulfophenylazo- 1-p-sulfophenyl-5-hydroxypyrazole-3 carboxylic acid), FD&C Yellow No. 6
(sodium salt of p-sulfophenylazo-B-naphtol-6-monosulfonate), FD&C Green No.3 (disodium
slat of 4-{[4-(N-ethyl-p-sulffobenzyno)- phenyl}-(4-hydroxy-2-
sulfoniumphenyl)mewthylene}-[ 1 -(N-cthyl-N-p-sulfobenzyl)-G) -3,5cyclohexadienimine],
FD&C Blue No.| (disodium salt of dibenzyldiethyldiaminotriphenylcarbinol trisulfonic acid



Tet rasodi um Pyrophosphatc 0.5 Carboxy nmethyl cellulose (CMC) 0.7 Sodi um
Saccharin 0.3 Xanthan Gum 0.2 Titania 0.5 [0029] Toothpaste X was prepared
as fol |l owwo2Di1gsad?™e Saccharin, Sodi um Fl uori de, PotassiPamus2enas@;7o Sodi um
Phosphat e Monobasi ¢, Sodi um Phosphate Dibasic in water as part |I. Disperse
Tet rasodi um Pyrophosphate, the organic thickeners (CMC and Xant han), and
Ti tani um Di oxi de in Pol yethylene dycol 600 and dycerine as part 2 Add
Sorb itol to part 2, mx until honogenous slurry is forned

of indigo tin) and mixtures thereof in various proportions. The concentration of the dye for

the most effective result is present in the dentifrice composition in an amount from 0.0005

percent to 2 percent of the total weight.

[0022] Any suitable flavoring or sweetening material may also be incorporated in the

dentifrice composition. Examples of suitable flavoring constituents are flavoring oils, e.g.,

oils of spearmint, peppermint, wintergreen, sassafras, clove, sage, eucalyptus, marjorain,

cinnamon lemon, and orange, and methyl salicylate. Suitable sweetening agents include

sucrose, lactose, maltose, sorbitol, xylitol, sodium cyclamate, perillatine, and sodium

saccharin. Suitably, flavor and sweetening agents may together comprise from 0.01% to 5%

or more of the preparations.

{0023] Antibacterial agents are non-cationic antibacterial agents based on phenolic and

bisphenolic compounds, halogenated dipheny! ethers such as Triclosan, benzoate esters and

carbanilides as well as cationic antibacterial agents such as chlorhexidine digluconate. Such

antibacterial agents can be present in quantities of from about 0.03 to about 1% by weight of

the composition,

[0024] When noncationic antibacterial agents or antibacterial agents are included in any of

the dentifrice components, there is also preferably included from about 0.05 to about 5% of .

an agent that enhances the delivery and retention of the agents to, and retention thereof on

oral surfaces. Such agents useful are disclosed in-U.S. Pat. Nos. 5,188,821 and 5,192,531;

and include synthetic anionic polymeric polycarboxylates, such as 1:4 to 4:1 copolymers of

maleic anhydride or acid with another polymerizable ethylenically unsaturated monomer,

preferably methyl vinyl ether/maleic anhydride having a molecular weight (M.W.) of about

30,000 to about 1,000,000, most preferably about 30,000 to about 800,000. These copolymers

are available for example as Gantrez. e.g. AN 139 (M.W. 500,000), AN 119 (M.W. 250,000)

and preferably S-97 Pharmaceutical Grade (M.W. 700,000) available from ISP Technologies,

Inc., Bound Brook, N.J. 08805. The enhancing agents when present are present in amounts

ranging from 0.05 to about 3% by weight. '

10025} To prepare the compositions described hereiq, the flavorants and sweeteners, as well

as fluoride source, polyphosphates as anti-calculus iﬁgredients, and the like (including, for

example, saccharin, sodium fluoride, potassium nitrate, sodium phosphate monobasic,

sodium phosphatc dibasic), are dissolved in water as part 1 of the composition. The

humectants, for example, propylene glycol, and polyethylene glycol ingredients, preferably

are dispersed with any organic thickeners, such as carboxymethyl cellulose and/or Xanthan,

and pigments such as titanium dioxide as part 2 of the composition. It is preferred then to



Add part 1 to part 2 and sorbitol m xture, mx until snmooth gel is forned
The resulting gel was transferred to a vacuum m xer Silica was then added
to the gewotanksastd nmi xed for 10-20 m nutes at high speedTarsden/08097@cuum
The Sodi um Lauryl Sulfate and flavor were then added to the vacuumtank and
m xed for 5- 10 m nutes under vacuum A pH titration experinent was designed
to illustrate the buffering effect of toothpaste X vs. a fluoride
cont ai ni ng toot hpaste and a conmmercial anti-erosion toothpaste

(ProNamel (r)). In this experinent, toothpaste was diluted with water at a

1: 2 rat i oaddBhdititrablineasite ssdhits syrbia So ;iahtzroat}edombdshxoﬁdﬂd MxH&til sol uti on. A
Slurry to

;?bgglg/g,'ﬁ%¥anﬁ$u"yf5§%ﬂpa§?gs&8653¥%&g%&ﬁgge PGS?T@ Othﬁfﬁte 0.08
Pr oNanel (mxuf&Eixed B a Pnodlape lisNoiB)ed. The resulting gel then preferably is transferred
1o a vacuum mixer, abrasives such as silica can be added to the gel tank, and then mixed for
10-20 minutes at high speed under a vacuum. Surfactants (e.g., sodium lauryl sulfate) and
additional flavors can be added to the vacuum tank and the ingredients mixed for an
additional 5-10 minutes under vacuum. The resultant product is a homogeneous, semi-solid,
extrudable paste product.
[0026] The preparation of dentifrice compositions is well known in the art. U.S. Pat. Nos.
3,996,863, 3,980,'767, 4,328,203, and 4,358,437 disclose toothpastes and methods of
production thereof which may be utilized for the production of the dentifrices.
[0027] The invention can be further described with reference to the following examples. The
examples are merely illustrative and do not in any way limit the scope of the invention as

described and claimed.

EXAMPLES
Example 1 — Toothpaste Formulation
[0028] An oral care composition of the present invention in the form of a toothpaste was
prepared (Toothpaste X). The composition of this oral care composition is listed in Table 1
below.

Table 1 — Toothpaste X

Ingredient % wt/wt
Sorbitol 29.4
Glycerin 20
Water 18
Potassium Nitrate 5.17
Sodium Phosphate Monobasic 0.25
Sodium Phosphate Dibasic 3.5
Polyethylene Glycol 600 3
Silica 16
Sodium Lauryl Sulfate (SLS) 1.2
NaF 0.32
Flavor 1
Tetrasodium Pyrophosphate 0.5
Carboxy methyl cellulose (CMC) 0.7
Sodium Saccharin 0.3
Xanthan Gum 0.2
Titania 0.5
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Add part 1 to part 2 and sorbitol mixture, mix until smooth gel is formed
The resulting gel was transferred to a vacuum mixer

Silica was then added to the gel tank and mixed for 10-20 minutes at high speed under a

- vacuum

The Sodium Lauryl Sulfate and flavor were then added to the vacuum tank and mixed for 5-
10 minutes under vacuum
A pH titration experiment was designed to illustrate the buffering effect of toothpaste X vs. a
fluoride containing toothpaste and a commercial anti-erosion toothpaste (ProNamel®). In this
experiment, toothpaste was diluted with water at a 1:2 ratio. The toothpaste slurry was
titrated with 0.1 M HCI solution.

Table 2 ~ Grams of Acid Required to Lower the pH of a Toothpaste Slurry to 6

g, acid/g, TP
slurry
Toothpaste X 0.71
Regular Fluoride
control 0.08
ProNamel” (EU) 0.03
ProNamel®(US) 0.05

[0030] Table | shows the amount of acid solution needed to lower the pH of 1 gram of
toothpaste slurry to pH 6. The results show that the buffering capacity of toothpaste X is
about 9 times that of a regular fluoride containing toothpaste, indicating that a greater degree
of acid neutralization \‘vould be expected with the use of toothpaste X.

[0031] The ability of toothpaste X to protect against acid induced enamel erosion was tested
in an acid challenge test. In this experiment, polished enamel was treated with 5% citric acid
for 10 seconds. The acid etched enamel was then exposed to a toothpaste slurry (1:1
toothpaste:water) for 5 minutes. The treated surface was quantified using profilometry before
acid treatment, after acid treatment, and after toothpaste treatment. Table 3 shows the

decreasc in wear effected by three toothpastes. The results indicate that the phosphate buffer



[0032] The pH titration and profilonetry results provide evidence that the
conbi nati on of a unique high capacity phosphate buffer with a fluoride
sour ce i nrwohetlinsad73car e conposition of the present invemrCras2@oovivdes the
unexpected result of significant inprovenent in the decrease in erosion of
t oot h enanmel when exposed to acid. CLAIMS WHAT IS CLAIMED I'S: A single
conponent anti-erosion toothpaste conprising: a) an orally acceptable
vehicle; b) a fluoride ion source; and c) a phosphate buffer conprising
nonobasi ¢ sodi um phosphat e and di basi ¢ sodi um phosphate in a ratio from
12: 88 to 28we@2f thaipessant inmentine pphitdeibe begestalgaeast intviver ghiestpieatesteduf fer in the
final progyicisilighsbet ween 3.5 and 4.5% by weight. 2.The single conmponent
anti-erosion toothpaste of claim1 wherein the ratio of nonobasic sodi um
phosphate to di basi c sodprigphseplratosion effetGof@apthpdstFhe si ngl e conmponent
anti - erosion toofhpaste of —any preced| 5L LA Weal g 1 e wei ght _

per cent age of thqkﬁggqpﬂg%gmqgrrey T {gEgy TTmat product—1573. 75% by wei ght.

4. A net hod of r eORGI NG FORIL @TVEmiomT 3y TSTTg aydetivering to the oral
cavity a conposi g oL fPFTPT T STTg: 10.68

[0032] The pH titration and profilometry results provide evidence that the combination of a
unique high capacity phosphate buffer with a fluoride source in the oral care composition of
the present invention provides the unexpected result of significant improvement in the

decrease in erosion of tooth enamel when exposed to acid.



i) an orally acceptable vehicle; ii) a fluoride ion source; and iii) a
phosphat e buffer conprising nonobasi ¢ sodi um phosphate and di basi ¢ sodi um
phosphat evoroa/asati3o from 12: 88 to 18: 82, where the wei ghtr/yseriomnivage of
t he phosphate buffer in the final product is between 3.5 and 4.5% by
wei ght. 5. The nethod of claim4, wherein the ratio of nonobasic sodi um
phosphate to di basi c sodi um phosphate is 16:84. 6. The nmethod of claim4 or
5, wherein the weight percentage of the phosphate buffer in the final
product is 3.75% by wei ght.

CLAIMS

WHAT IS CLAIMED IS:

1. A single component anti-erosion toothpaste comprising:

a) an orally acceptable vehicle;
b) a fluoride ion source; and
c) a phosphate buffer comprising monobasic sodium phosphate and dibasic

sodium phosphate in a ratio from 12:88 to 18:82, where the weight percentage
of the phosphate buffer in the final product is between 3.5 and 4.5% by
weight.

t3

The single component anti-erosion toothpaste of claim 1 wherein the ratio of

monobasic sodium phosphate to dibasic sodium phosphate is 16:84.

(VR

The single component anti-erosion toothpaste of any preceding claim, wherein the

weight percentage of the phosphate buffer in the final product is 3.75% by weight.

4. A method of reducing tooth erosion comprising
a) delivering to the oral cavity a composition comprising:
i) an orally acceptable vehicle;
i) a fluoride ion source; and

iii) a phosphate buffer comprising monobasic sodium phosphate and
dibasic sodium phosphate in a ratio from 12:88 to 18:82, where the
weight percentage of the phosphate buffer in the final product is

between 3.5 and 4.5% by weight.

5. The method of claim 4, wherein the ratio of monobasic sodium phosphate to dibasic

sodium phosphate is 16:84.

6. The method of claim 4 or 5, wherein the weight percentage of the phosphate buffer in

the final product is 3.75% by weight.



