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ORAL CARE COMPOSITIHONS

BACKGROUND

{0001} This mvention relates {o oral care compositions comprising a basic amino acid or salt
together with calcium carbonate and a fluoride ion source, and to methods of using and of
making these composiions.

{0002} Arginine and other basic amino acids have been proposed for use in oral care and are
believed to have sigmificant benefits in combating cavily formation and tooth sensitivity, 1t is
also desirable to include the minerals fluonide and calciuny in oral care compositions for their
oral care benefits, Oral care compositions shoold be stable and maintain integrity when stored
for a stgmaficant period of time,

{8003] Accordingly, there 15 a need for a stable oral care product comprising g basic aminoe acid,

fluoride and calcium.
BRIEF SUMMARY

0004} Although #t is desirable to reduce the flavoring amount in dentifrice formulations for
certain demographucs such as children, the present inventors found that reduction in flavoring
agent compromised the integrity of the final product. Further, attempts to tmprove this integrity
with higher surfactant levels did not address the problem and in some mstances mcreased the
oiliwater phase separation. However, when the surfactant level was lowered it was surprisingly
found that stability increased. In turn, it has surprisingly been discovered that the combination of
1.00 weight % to 1.39 weight % anionic surfactant together with a basic ammo acd, calciam
carbonate, a flavering agent comprising less than 30% wenthol and a fluoride fon source
provides a highly stable oral care formulation that can deliver excellent oral care benefits.

0005} According to a first aspect of the invention there is provided an oral care composition

comprising

{1} a basic amino acid i free or salt form,

{11} calcwum carbonate,

{ni}a fluonde 1on source,

{ivia flavoring agent comprising less than 30% menthol, and

(v} an gnionic surfactant,
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wherein the anionic surfactant 1s present in an amount from 100 weight % to 1.39 weight %
{6006} Optionally the oval care composition comprises a bacteriostatic preservative.  Further
optionally the oral care composition comprises benzyl alcohol. Further optionally the oral care
composition comprises 0.25 weight % to 0.75 weight % benzy! alcohol. Further optionally the
oral care composition comprises 0.45 weight % to 0.55 weight % benzyl alcohol.

{0007} Optionally the calciwm carbonate is precipitated calcium carbonate.  Further optionally
the oral care composition comprises from 20 weight % to 60 weight % calcium carbonate.
Further optionally the oral care composition comprises from 38 weight % to 44 weight %
calciom carbonate. Further optionally the oral care composition comprises from 40 weight % to
43 weight % calcium carbonate,

{6008] Optionally the antonic surfactant is a water-soluble salt of a Cip to Ty altkyl sulfate.
Further optionally the antonic surfactant 15 sodwurg lauryl sulfate. Further optionally the oral care
composition comprises 1.05 weight % to 1.30 weight % sodium lauryl sulfate.  Fuorther
optionally the oral care composition comprises 1.10 weight % 1o 1.25 weight % sodium lauryl
sulfate. Further optionally the oral care composition comprises 1.14 weight % sodium lauryl
sulfate.

{8009 Optionally the composition further comprises a flavoring agent.  Optionally the
composition comprises 0.1 weight % to 2.0 % Havoring agent.  Further optiopally the
composition comprises 0.25 weight % to 1.1 % flavoring agent. Further optionally the oral care
composition comprises 0.50 weilght % Havoring sgent.  Optionally, the flavoring agent
comprises menthol, carvone andfor anethole. Further optionally, the flavoring agent comprises
oils of peppermint and spearmint.  Optionally, the flavoring agent comprises less than 50%
menthol, preferably less than 45% menthol, preferably less than 42% menthol.

{6010} Optionally the composition comprises a fluoride 1on source selected from one or more of
stannous Hooride, sodium fluaonde, potassium Huoride, sodion monoflvorophosphate, sodium
flaorosilicate, ammoniwm fluorosilicate, amine fhuoride, ammonium fluoride and combinations
of one or more thereof. Further optionally the fluonide ion sowrce comprises sodiam
monofluorophosphate.  Further optionally the oral care composition comprises .90 weight % to
130 weight % sodium monofluorophosphate.  Further optionally the oral care composition

coraprises 1.1 weight % sodivm monofluorophosphate.

]
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{6811} Optionally the composition comprises a basie amino acid selected from one or more of
argimine,  lysing,  histidme, citrolline,  omithine, crestme,  diammobutanoic  acid,
diaminoproprionic acid, and salts and combinations thereof. Further optionally the oral care
composition comprises a basic amino acid selected from arginine, cutrulline, ormithine and salts
thereof. Further optionally the oral care composition comprises L-arginine or a salt thereof.
Further optionally the oral care composition comprises 1.0 weight % to 5.0 weight % of a basic
aming acid or salt thereof. Further optionally the composition comprises 1.5 weight % to 3.5
weight % L-arginme bicarbonate.

{0012} Optionally the composition comprises

{1y 1.010 5.0 weight % of a basic amino acid in free or salt form
(113 38 weight % to 44 weight % precipitated calcram carbonate
{it1) 0.90 weight % to 1.30 weight % sodium monottuorophosphate.

{iv} 0.25 weight % to 1.0 % flavoring agent comprising less than 50% menthol

{v) 1.05 weight % to 1.3 weight % sodium lgurvi sulfate.

{0013} Optionally the composition comprises
1) 1.0 1o 5.0 weight %% of a basic amino acid in free or salt form
(i} 1.0t 50 weight % ofatl iin f ftf
i1y 38 weight % to 44 weight % precipitated calcium carbonate
{111} 0.90 weight % to 1.30 weight % sodium monofluorophosphate
{iv) 0.25 weight % to 1.0 % tlavoring agent comprising less than 50% meanthol
{(v)} 1.05 weight % to 1.3 weight % sodiam lauwry? sulfite

{vi) 0.65 weight % to 1.00 weight % sodimm carboxymethvicelhulose.
8014} Optionally the oral care composition is a dentiftice. Further optionally the composition is
a toothpaste or gel.

[0015] According to a further aspect of the invention there is provided a method to

{1} reduce or inhibit formation of dental caries,

{11 reduce, repair or mhibit pre-carious lesions of the enamel,
{iii} reduce or inhibit demineralization and promote renvneralization of the teeth,
{iv) reduce hypersensitivity of the teeth,

{v} reduce or inhibit gingivigs,

el
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{v1) promote healing of sores or cuts in the oral cavity,
{vii) reduce fevels of acid producing bactenia,
{viii) increase relative levels of arginolytic bacteria,
{ix) reduce or mhibit microbial biofilm formation in the oral cavity,
{x} reduce or inhibit plaque formation in the oral cavity,
{x1} promote systemic health,
{xii) clean teeth and oral cavity

comprising applyving an effective amount of an oral care composition as hercin described 1o the
oral cavity of a subject in need thereof. Optionally the subject is a mamumal. Further optionally
the subject 18 a juvenile.
[0016] According to a further aspect of the invention there s provided an oral care compesition
as herein described for use in a method 1o

{1} reduce or inhibit formation of dental canes,

(1) reduce, repair or inhibit pre-canious lesions of the enamel,

(111} reduce ornhibit demineralization and promote remineralization of the teeth,

{ivy  reduce hypersensitivity of the teeth,

{v}  reduce or inhibit gingivits,

{vi)  promote healing of sores or cuts in the oral cavity,

(viry  reduce levels of acid prodocing bactetia,

{(viii) increase relative levels of arginolyiic bacteria,

{ix}  reduce or inhibit muicrobial biotitm formation tn the oral cavity,

Xy reduce or inhibit plague formation n the oral cavity,

{xi}  promote systemic health,

{xit}  clean teeth and oral cavily.
{8017} According to a further aspect of the invention there is provided use of an oral care
composition as herein described to

{1} reduce or inhibit formation of dental caries,

{1} reduce, repair or inhibit pre-canous lesions of the enamel,

(111}  reduce or inhibit demineralization and promote renuneralization of the teeth

i & subject in need thereof. Optionally the subject is a mammal. Further optionally the subject

18 & juventle.
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[0818] According to a further aspect of the invention there is provided a method for preparing an
oral care composition as herein described comprising the sequential steps of

a. adding the basic amino acid 0 a solstion compuising the

fluoride ion source,

b, adding the calcium carbonate, and

¢. adding the anionic surfactant.
{0019} Further arcas of applicability of the present invention will become apparent from the
detarled deseription provided heremafter. It should be understood that the detaded desceription
and specific examples, while indicating the preferred embodiment of the invention, are mtended
for purposes of iHlustration only and are not intended to limit the scope of the invention.
{6020} The composition may include a first feature described in one example herein, as wellas a
second feature described in another example berein. In other words, the invention contemplates

mixing and matching features from the disclosed embodiments in various combinations,
DETAILED DESCRIPTION

{0021} The following description of the preferred embodiment(s) is merely exemplary in natore
and is in no way intended to imit the invention, its application, or uses.

[0022] As used throughout, ranges are used as shorthand for describing each and every value
that is within the range. Any value withm the range can be selected as the terminus of the range.
In addition, all references cited herem are hereby mcorporated by referenced in thewr entirenes.
in the event of a conflict in a definilion 1o the present disclosure and that of a cited reference, the
present disclosure controls,

60231 Unless otherwise specified. all percentages and amounts expressed herein and elsewhere
i the specification should be understood to refer to percentages by weight. The amounts given
are based on the active weight of the matenial.

{0024] It has surprisingly been found that formulating an oral care composition comprising a
basic amino acid, calcium tons and fluoride fons with 1.00 weight % to 1.39 weight % antonic
surfactant resulis in a stable composition with excellent shelf life.

[0025] The oral care compositions of the present invention comprise a basic amino acid in tree
or salt form. The basic amino actds which can be used in the compositions and methods of the
wvention wclude not only naturally occurring basic amino acids such as arginine, lvsine and

histicdhine, but also any basic amimo acids baving a carboxyl groop and am amino group i the

¥
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molecule which are water-soluble and provide an agueouns solution with a pH of about 7 or
greater.  For example, basic amimo acids may include but are not hmited 1o arginine, lvsine,
citrulline, omnithine, creatine, histidine, diaminobutanoic acid, diamine proprionic acid, salts
thereof and combinations thereof. In certain embodiments the basic amino acid may comprise
arginine, ciralling, orsithine and salts and combinations thereof. In certain embodiments the
basic anune acid comprises arginine, for example L-arginine.

{0026] The basic anuno acid may be m free or salt form.  In ceriain embodiments, the basic
amme acid 18w salt form. Such salts should be pharmaceutically acceptable.  In certain
embodiments the basic amino acid 15 a salt derived from a pharmacentically acceptable inorganmc
or organic acid or base, for example an acid addition sali formed by an acid which forms a
phvsiologically acceptable anion, for example hvdrochloride or bromide, or a base addition salt
formed by a base which forms a physiologically acceptable cation such as an alkab metal or
alkaline carth metal, for example potasstum, sodmum, calcin or magnesium.  In certain
embodiments the basic amino acid 18 a bicarbonate salt of an amino acid. For example, the basic
amino ackd may be arginine bicarbonate. In certain entbodiments the basic amino acid is L-
arginine bicarbonate.

{80271 In certain embodiments the basic amino acid m free or salt form 15 present i an amount
from 0.5 weight % 10 5.0 weight % based on the total weight of the composition. In certain
embodiments the basic amino s present in an amount of from 0.8 weight % to 3.0 weight %,
from 1.0 welght % to 2.5 weight % or from 1.2 weight % to 2.0 weight % In cenam
embodiments the basic amino acid s present i an amount of LS weaight %o In certamm
embodiments the basic amine actd in salt form is present in an amount of from 1.0 weight % to
4.0 weight %, from 1.5 weight % to 3.5 weight %, from 2.0 weight % to 3.5 weight % or from
2.0 weight % to 3.0 weight %. In certain embodiments the basic amino acid in salt form i3
present in an amount of about 2.7 weight %.

0028} In certain embodiments the composition comprises from 0.5 weight % @ 5.0 weight %
arginine, for example 1.0 weight % to 4.0 weight % argimne, 1.0 weight %o to 2.0 weight %2 or
about 1.5 weight % argivine. In certain embodiments the composition comprises L~ or D-
arginine in free or salt form. In certain embodiments the composition comprises L-arginine m

free or salt form.

6
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{00291 In certain embodiments the composition comprises arginie bicarbonate m an amount
from 1.0 weight % to 5.0 weight % based on the total weight of the composition.  In certam
embodiments the arginine bicarbonate is present in an amount of from L3 weight % o 4.0
weight %, from 1.5 weight % to 3.5 weight %, from 2.0 weight % to 3.5 weight % or from 2.0
wetght %o to 3.0 weight %. In certain embodiments the arginine bicarbonate 1s present in an
amount of about 2.7 weight %, In certain embodiments the composition comprises L-arginine
bicarbonate.

{8030} The compositions of the invention comprise calemmm carbonate.  Natural calcium

carbonate is found m rocks such as chalk, hmestone, marble and travertine, as well as egg shells

(T"

and moliusk shells. Natural calcium carbonate can be used as an abrasive in oral care
compositions.  Typically, natural calcium carbonate gbrasive s finely ground limestone which
may optionally be refined or partially refined to remove impurities. In certam embodiments, the
natural calcium carbonate has an gverage particle size of less than 10 microns, for example 3t0 7
microns or about 3.5, microns.
[0031] In certain embodiments the composition comprises precipitated calciun carbonate.
Precipitated calcium carbonate (PCC) is generslly made by calcining Hmestone to make oxide
{lime} which can then be converted back to calcium carbonate by reaction with carbon dioxide in
water.  Precipiated calciom carbonate has a different crvstal structwre from natural calciom
carbonate. It 1s generally more friable and more porous, thus having lower abrasivity and higher
water absorption. In certam embodiments, the calcium carbonate comprises precipitated calenun
carbonate with an average particle size of 1 10 5 microns and for example no more than 0.1 % or
preferably 0.05 % by weight of particles which would not pass through a 325 mesh. In certain
embodiments, the PCC particles have a Doy of 3 1o 10 microns, for example about 3.4 to about
9.0 microns {Sedigraph). In certain embodiments the PCC particles have a Day of about 4.3
microns. In certamn embodiments the PCCU particles have aDsg of 1 to 7 microns, for example
about 1.5 to about 4.0 microns (Sedigraph). In certain embodiments the PCC particles have a
Dsp of about 2.4 microns, In certain embodiments the PCC particles have a D10 of about 0.3
about 1.30 microns (Sedigraph), for example a Dy of 1 10 2 microns.  In certain embodiments
the PCC particles have a D10 of about 1.3 mucrons. In certain embodiments the PCC particles
have a Dsg by Sedigraph of 1.87 to 1.93 mucrons and a Doy by Sedigraph of 3.45 to 3.55 microns.

In certain embodiments the PCC particles have particle size by Malvern of Dyp 1.10 ~ 1.70, Dso

-~}
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500 ~ 7.00 and Dy 1050 — 14.50 microns. In certain embodiments the PCC particles have
particle size by Sedigraph of Dy 0.3 — 1.30, Dy, 2.50 ~ 4.00 and Dy 6.00 — 9.00 microns. In
certain embodiments the PCC particles have particle sizes by Beckman Coulter of Dyy 0.22 -
0.49 Dsg 4.10 — 5.90 and Do 9.70 — 12.90 microns. In certain embodiments the PCC particles
have particle size by Malvern of Dyy .60 — 1.20, Dse 3.50 — 6.00 and Dys 7.00 ~ 12.00 microns.
in certaimn embodiments the PCC particles have particle size by Cilag of Dy 0.30 - 0.90, Dsp 3.00
~-§.00 and Dya 5.50 - 8.50 microns. In certain embodiments the PCC particles have particle size
by Beckman Coulter of Dy 0.15 - 0.22, Dsp 2.80 ~ 4.20 and Dy 5.00 - 9.70 mucrons. in certain
embodiments the PCC particles have a hugh water absorption.In certain embodiments the PCC
particles have a water absorption of 15 — 70 ¢/100 g, for example 15 0 20 ¢/100 g or 17 to 20
¢/ 100 g

{0032} In certain embodiments the composition comprises additional calcium-contaming
abrasives, for example a calcium phosphate sbrasive such as  tricalcium  phosphate,
hydroxyapatite or dicalcium phosphate debydrate.  In certam emboduments the composition
comprises silica abrastves such as precipitated silicas having a mean particle size of up to about
20 pm, sodium metaphosphate, potassiian metaphosphate, aluminiom silicate, calcined ahuming,
bentonite or other siliceous materials and/or combinations thereof.

{0033} In certain embodiments, the composition comprises from 20 to 60 weight % calcium
carbonate, for example from 30 to 50 weight %, from 335 to 43 weight % or from 38 to 44 weight
%2, In certain embodiments the composition comprises from 40 to 43 weaight %%, for example
from 41 o 42 weight %,

{0034} In certain embodiments, the composition comprises from 40 to 43 weight % precipitated
calcrum carbonate.

{0035} The composttions of the present invention comprises a fluoride ion sowrce. In certam
embodiments, the composition comprises one or more fluoride 1on sources, for example soluble
fluoride salts. In certain embodiments the composition comprises a fluoride ion source selected
from one or more of stannous fluoride, sodium fluoride, potasstum fluoride, sodium
monofluorophosphate,  sodivm  fluorosilicate, amwnonium fluorosihicate,  amine  fluonide,
ammonium fluoride and combinations of one or more thereof.

{0036} In certain embodiments, the composition comprises sodium monofluorophosphate.
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{08371 In certain embodiments, the composition comprises a fluoride 1on source m an amount
sufficient to supply about 25 ppm to about 25000 ppm fluoride ions, for example from about
500 ppm to about 200 ppm, from about 1000 ppm to about 1600 ppa.

0038} The weight of fluonide salt may be selected In order to provide the appropriate level of
fluonide 1on 1n the formulation. In certain embodiments the composition comprises aboat 0.01
weight % to about 10 weight % fluoride fon source, for example about 0.03 to about 5.0 weight
%, or about 0.1 to about 1.0 weight %.

0039} In certain embodiments the composition comprises about 8.03 to about 5.0 weight %
sodium monofluorophosphate, for example about 0.5 to about 2.0 weight %, from (.90 to about
}.30 weight % or from about 1.80 to about 1.30 weight % sodivm monofluorophosphate.

{6040] The compositions of the mvention comprise 1.00 to 1.39 weight % anionic surfactant, It
has surprisingly been discovered that this level of anionic surfactant stabilizes formulations
comprising a basic amino acid, caleium carbonate and Huoride.

{8041} In certain embodiments, the composition corprises an anionic surfactant that comprises a
water-soluble salt of a Ci to G alkyl sulfate.  In certain embodiments, the composition
comprises one or more sarfactant selected from sodium lauryl sulfate, sodiunt tauroyl sarcosinate
and sodium coconut monoglveende sulfonates.  In certam embodiments the composition
comprises a mixture of one or more anionic surfactants.

{00421 In certamn embodunents, the composition comprises from 1.00 to 1.30 weight % anionic
surfactant, for example from 105 o 1.25 weight %o, frony 115 1o 125 weight %% or about 1.20
weight % antonic surfactant. In certam embodiments, the composition comprises from 1.05 w
1.25 weight %, from 115 1o 125 weight % or about 1.20 weight % sodium lauryl sulfate. In
certain emboditaents the composition comprises 85 % sodium lauryl sulfate 1w an amount of
from 1.OS weight % to 1.30 weight %, from 1.10 weight % t©0 125 weight % or about 1.14
weight %.

0043} In certain embodiments the compositions of the present invention comprise a flavoring
agent. The flavoring agent may comprise one or more essential oils as well as vanous Havoring
aldehydes, esters andior aleohols. In certain embodunents, the flavonng agent comprises one oy
more essential oil selected from oils of peppermunt, wintergreen, sassafras, clove, sage,
eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit and orange. In certain embodiments,

the flavoring agent comprises menthol, carvone andfor anethole.  In certain embodiments, the

9
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flavoring agent comprises oils of peppermint and spearmint. o certaln embodiments, the
flavoring agent comprises less than 50% menthol, preferably less than 45% menthol, preferably
less than 42% menthol.

0044} In certain embodiments the composition comprises 0.1 to 2.0 weight %, 025 o 1.5
weight %, 0.25 weight %6 to 1.1 weight %, €.30 weight % to (.8 weight %, 0.40 weight % to 0.60
weight % or about 0.50 weight % flavoring agent. In certain embodiments the composition
comprises a Havoring agent in an amount acceptable to juveniles. In certain embodiments the
composition comprises a flavoring agent m an amount that is lower than that provided m an adult
formulation in order to provide a gentler flavor to the consumer.

[00453] In certain embodiments, the composition comprises a bacteriostatic preservative. In
certain embodiments, the composition comprises benzyl alcohol.  In certain embodiments the
composition comprises 0.25 weight % to 0.75 weight %, (.35 weight % to 0.60 weight % or 0.40
weight %6 10 0.60 weight % bacteriostatic preservative. In certain embodiments the composition
comprises 8.25 weight % to 0.75 weight %, 0.35 weight % to 8.60 weight % or 0.40 weight % o
.60 weight %% benzyl alcohol.  In certain embodiments the composition comprises about 6.50
weight 26 benzyl alcohol.  In certain embodiments the composition comprises more than 0.30
weight % benzyl alcohol as preservative in order to increase the microrcbustness of the
COMPOSHion.

{0046} In certain embodiments the composition comprises a reduced amount of flavoring agent
and an increased amount of bacteriostatic preservative. In certain embodiments the composition
comprises more than 030 weight % preservative and no more than 0.8 weight % flavoring agent.
In certain embodiments the composttion comprises 0.4 weight % to 0.6 weight % benzyl alcohol
and 0.3 weight % to 0.7 weight % flavoring agent.

{0047} In certamn embodiments the composition comprises 1.0 to 5.0 weight % of a basic amino
actd m free or salt form, 38 weight % to 44 weight % precipitated calenun carbonate, 0.90
weight % to 1.30 weight % sodium monofluorophosphate, 8.25 weight % 1o 1.0 % flavoring
agent and 110 weight % to 1.30 weight % sodiom lauryl sulfate.  In certain embodiments the
composition comprises 1.0 to 5.0 weight % of a basic amino acid in free or salt form, 38 weight
% to 44 weight % precipitated calcium carbonate, 0.90 weight % to 1.30 weight % sodium
monofluorophosphate, 0.25 weight % to 1.0 % flavoring agent, 110 weight % to 1.30 weight %

sodium laurvl sulfate and 0.35 weight % 1o 0.60 weight % benzyl alcohol.

10
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[0048] In certain embodunents the composition 13 a toothpaste, transparent paste, or gel.. In
certain embodiments the composttion is a dentifrice such as a toothpaste or gel.

0049} [n certain embodiments the composition may comprise one or more chelating agents. In
certain embodimenis the composition comprises ong or more chelating agent able to complex
calcram found 1 the cell walls of bacteria. In cerfain embodiments the composition comprises
one or more soluble pyrophosphate as chelating agent.  In certain embodiments the
pyrophosphate salts can be any of the alkali metal pyrophosphate salts. In certain embodiments
the salts mclude tetra atkall metal pyrophosphate, dialkal: metal diacid pyrophosphate, trialkali
metal monoacid pyrophosphate and mixtures thereot wheremn the alkah metals are sodwm or
potassium.  In certain embodiments the compeosition comprises such pyrophosphate salts in an
amount to provide at least about 1 weight % pyrophosphate tons, for example about 1.5 weaight
%2 to about 6 weight % or about 3.5 weight % to about 6 weight %.

{0050 In certain embodiments the compositions of the invention mclude one or more polvmers
such as polyethylene glycols, polyvinvimethyl ether maleic acid copolymers and polysaccharides
{e.u. cellulose derivatives such as carboxymethyl cellulose or microcrvstalline cellulose, or
polvsacchande gums such as xanthan gum or carrageenan gum). Acidic polymers, for example
polyacrviate gels, mav be provided as free acids or partially or fully neutralized water soluble
atkalt metal {e.g. potassium and sodium} or ammmonium salts.

{0051} In certain embodiments the composition comprises about 0.05 to about 5 % of an agent
which enhances the delivery and retention of oral care agests o and retention thereof on oral
sarfaces.  In certan embodiments the composition comprises synthetic anionic polymeric
polycarboxyiates such 14 o 41 copolvmers of maleic anhydride or acid with another
polymerizable ethvlemcally wnsaturated monomer, preferably methyl vinyl ether'maleic
anhydride having a molecular weight of about 30,000 to about 1,000,000, In certam
embodiments the composition comprises from about 0.05 to about 3 % by weight of such
agents. In certain embodiments the composition comprises a thickening material to enhance the
performance of the formulation. In certain embodiments the thickening agents are carboxyvinyl
polymers, carrageenan, hydroxyethyl cellulose and water soluble salts of cellulose ethers soch as
sodium carboxy methyl cellulose and sodium carboxymethy] hydroxvethyl cellulose. Natral
gums such as karava, gum arabic and gwen tragacanth may also be included. In certain

embodiments the composition comprises colloidal magnesium aluminium silicate or finely
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divided silica. In certain embodiments a thickening agent 1s present in an amount of about 8.5 to
about 5.0 %. In certam embodiments the composition comprises from about €.5 to abouwt 5 %
celtulose gom.

0052} In centain embodiments the composition comprises from 1.00 to 1.30 weight % anionic
surfactant together with 0.5 weight % to 1.3 weight % sodium carboxymethyl cellulose. In
certain embodiments, the composition comprises from 1.05 to 1.25 weight %, sodium lauryl
sulfate and 0.65 weight % to 1.00 weight % sodivm carboxymethyl cellulose.

{0033} In certain embodiments the composition comprises one or more humectants. Huwmectants
can prevent the composition from hardening upon exposure o air. In certain embodiments the
composition comprises one or more humectants selected from edible polvhydric alcohols such as
glveerine, sorbitol, xyhitol, propylene glveol and muxtures thereof. In certain embodiments the
composition comprises from about S to about 25 % humectant. In certain embodiuments the
composition comprise from about 5 1o about 25 % glycerine.

{0054} The compositions of the invention can be wvsed to protect teeth by facilitating repair and
remineralization.  In particular the compositions of the mnvention can be used reduce or inlubit
formation of dental caries, reduace, repatr or inhibit pre-carions lesions of the enamel, reduce or
inhibit deminerabization and promote remineralization of the teeth, reduce hvpersensitivity of the
teeth, reduce or mhibit gingivitis, promote healing of sores or cuts in the oral cavity, reduce
levels of acid producing bacteria, increase relative levels of arginolytic bacteria, reduce or inhibit
microbigl biofihn formation in the oral cavity, reduce or mhibit plaque formation in the oral
cavity, promote systenue health, clean teeth and oval cavity.

{0055] In certain embodiments, the compositions of the invention cgn be used in methods to
enhance oral health and thereby provide benefits in systemic health. Good oral health is
associated with systemic health including cardiovascular health. Basic ammo acids, especially
arghuine, are sources of mifrogen which NO  asynthesis pathways and  thos  enhance
microcircniation in the oral tissues. Providing a less acidic oral environment is also helpfid in
reducing gastric distress and creates an environment less favourable to Heliobacter wiich is
associated with gastric nlcers. Arginine in pacticudar 1s requared for high expression of specific
mmmune cell receptors, for example T-cell receptors, so that arginine can enhance an effective
imumune response.  The compositions and methods of the invention are thus useful to enhance

systennc health, including cardiovascular health,
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[0056] In certain embodiments of the invention, the composition is applied to the oral cavity
using a manual or electric toothbrush.

0057} In certain embodiments, the composition s applied to the oral cavity of a mammal. In
certain embodiments the composition is applied 1o the oral cavity of a juvenile mammal. In
certan embodunents the composition 1s applied fo the oral cavity of & human subject under the
age of 18 vears.

{0058} The compositions of the mvention can provide excelient anti-cavity protection whilst also

possessing good stability and product mtegrity.

EXAMPLES

[0059 A dentifrice composition Formulation A accordmg to Table 1 was prepared:

INGREDIENT WEIGHT %o
Purified water and colour 337
Glycerin 16.1
Sodium carboxymethylcelinlose 1.04
Sodium saccharin 0.40
Sodium hydroxide 50 % 0.10
Sodiam monofluorophosphate 110
Tetrasodiom pyrophosphate 0.50
Benzvi alcohol 0.50
Sodiem bicarbonate 0.50
Precipitated calcium carbonate 41.0
Sodium lauryl sulfate 95% 1.85
Argimne bicarbonate 2.67
Flavor {(41% menthol} 0.50

Table 1: Formulation A

{8060} This fornulation was found to suffer from phase separation and to lack stability.

Formulation A was subjected to an ageing stability study. The formulation was stored m a

13
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laminate container under vartous conditions and assessed at various Ume points for viscosity and
appearance {whiteness). Appearance was assessed on a scale of whiteness from 0 (worst) to 4

{best}. The results are shown in Table 2:

Conditions Time (weeks) | Viscosity {x 18,000 cps) | Appearance {0-4)
-30°C 8 ~ FAIL (D)
25°C 0 23 PASS (4)

60 % relative humidity

25°C 4 CANCELLED PASS (2}

60 % relative hunndity

25°C R CANCELLED FAIL (1)

60 %% relative hunadily

25°C i3 CANCELLED FAIL (1}

60 % relative humidity
40 °C 4 CANCELLED FAIL (1)

75 9% velative homidity

40 °C § CANCELLED FAHL (1)

75 % relative homudity

40 °C i3 CANCELLED FAIL (D)

75 % relative humidity

Table 2

10061} Viscosity is measured using a Brookfield Viscometer (RVT or RVTDV) at controlled
room temperature {75 — 77 °F/24 ~ 25 °C using T-E spindle at 5 rpm. Readings are converted to
viscosity in centipoise by maltiplying by 10,000 for T-& spmdle at 5 rpm.

[0062] A dentifrice composition Formulation B according to the present invention was prepared.

This formmulation is provided in Table 3:
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INGREDIENT WEIGHT %
Purified water and colour 34.6
Glycerin 16.1
Sodmm carboxymethylcellulose 080
Sodium saccharin 0.40
Sodium hydroxide 50 % .16
Sodium monofluorophosphate 110
Tetrasoduum pyrophosphate 0.50
Benuzy! alcohol 0.50
Sodium bicarbonate 0.50
Precipitated calcium carbonate 41.0
Sodium lauryl sulfate 95% 1.20
Arginine hicarbonate 2.67
Flavor {41% menthol) 0.50

Table 3: Formulation B

0063} Formulation B was found to possess excellent formulation properties with good structure
and no oily separation. This contrasts with formudations comprising an increased level of

i
H

sodium lauryl sulfate of 175 or 1.80 weight % which were observed to suffer from oily
separation.

0064} Formulation B was also subjected to an ageing stability study. The formulation was
stored 1n a laminate container under varions conditions and assessed at various time pomnts for

viscosity and appeavance {whitesess). Omnce again appearance was assessed on a scale of

whiteness from 0 (worst) 1o 4 (best), The resulis are shown m Table 4.

Cenditions Time {weeks) | Viscosity (x 10,000 eps) | Appearance {0-4)
30 °C B - PASS (4)
28°C 0 30 PASS ()
60 %% relative hunidiy
25°C 4 48 PASS (4)

fa
Lh
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60 %% relative hamidity

25 °C 8 33 PASS (4)

60 % relative hamidity
25°C 3 64 PASS (4}

60 % relative hundity
40 °C 4 53 PASS (3)

75 % relative hunmdity
30 °C 8 67 PASS {4

73 % relative humidity

40 °C i3 62 PASS {4)

75 % relative honudity

Table 4
[065] Viscosity 13 measured using a Brookfield Viscometer (RVT or RVTDV) at controlled
roon temaperatare (75 — 77 °F24 - 25 °C) using T-E spindle at 5 rpm. Readings are converted to
Viscosiy i centipoise by multiplving by 10,000 for T-E spindie at § rpm.
j0066] The stability of Formulation B was also compared to Formulation C comprising a similar

level of sedium carboxymethyl cellulose, but a higher level of sodium lauryl sulfate.

INGREDIENT WEIGHT %
Purified water and colour 3422
Glycerin 16.1
Sodinm carboxymethylcelinlose 0.60
Sodium saccharin 0.4
Sodium hydroxide 50 % 0.1
Sodiun monotivorophosphate i1
Tetrasodium pyrophosphate 0.5
Benzyi alcohol 0.3
Sodium bicarbonate 0.5
Precipitated calcivm carbonate 41
Sodium lavuryl sulfate 95% 1.81
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Arginine bicarhonate 267
Flavor {41% menthol} 0.50

Table § Formulation C
{8067} Formudation C was subjected to an ageing stability study. As before, the formudation was
stored in a lamimate container under various conditions and assessed gt various time poimts for
viscosity and appearance {whileness). Once again appearance was assessed on a scale of

whiteness from O (worst) to 4 {best). The vesults are shown in Table &

Conditions “Time {weeks) | Viscosity {x 10,000 ¢ps) | Appearance {0-4)
25°C 0 233 PASS (4)

60 % relative hamidity

25°C 4 38 PASS (3}
60 % relative hundity

25°C 8 NEA FAIL (1)
60 % relative humidity

25°C i3 CANCELLED CANCELLED
60 %o relative hunudity

440 °C 4 33 PASS (3)
75 % relative humidity

40°C 8 N/A FAIL (1)
75 %% velative hamidity

40 °C i3 CANCELLED CANCELLED
75 % relative humidity

49 °C 4 NEA PASS (3)

49 °C 6 CANCELLED CANCELLED

49 °C 8 N/A FAIL (1)

49 °C i3 CANCELLED CANCELLED

4 °C 4 N/A PASS(3)

4°C 8 N/A FAIL (D)

4 °C i3 N/A CANCELLED

Table 6

-
o |



WO 2016/105389 PCT/US2014/072189

{0068} Viscosity 1s measured using a Brookfield Viscometer (RVT or RVTDV) at controlled

- 25 °C) using T-E spindle at 5 rpny. Readings are converted to

room temperature {75 - 77 "F/24 -
viscosity in centipoise by multiplying by 10,000 for T-E spindie at 5 rpm.

[0069] The results of this ageing stability stady show that this formulation also suffers from

phase separation and lacks stability.
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CLAIMS
WHAT IS CLAIMED IS:
i An oral care composition comprising

{1y  basic amino acid in free or salt form,

{11} calciam carbonate,

(i) & fluoride 1on source,

{iv} a flavoring agemt comprising less than 50% menthol and

{v} ananionic surfactant,

wherein the anfonic surfactant is present i an amount from 1.00 weight % to 1.39 weight %.

2. The oral care composition of clann 1 further comprising a bacteriostatic preservative.

3. The oral care composition of any preceding claim further comprising benzyl alechol.

4. The oral care composition of any preceding claim further comprising 0.25 weight % to
0.75 weight % benzyl alcohol.

b The oral care composition of anv preceding claim further comprising 045 weight % to
0.35 weight % benzyl alcohol.

6. The oral care composition of any preceding claim wherein the calcium carbonate is
precipitated calcium carbonate.

7. The oral care composition of any preceding claim wherein the composition comprises
from 20 weight % to 60 weight % calcium carbonate.

8. The oral care composition of any preceding clatm wherein the composition comprises
from 38 weight %5 to 44 weight % calcium carbonate.

Q. The oral care composition of any preceding claim wherein the composition comprises

from 40 weight %6 10 43 weight % calcium carbonate.

19
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The oral care composition of any preceding claim wherein the amonic surfactant 1s a

water-soluble salt of'a Cyyto iy alkyl sulfate.

o clam wherein the aniome surfactant is

&

The oral care composition of any precedin

sodium laury! sulfate.

The oral care composition of any preceding clainy wherem the composition comprises

1.05 weight %5 to 1.30 weight % sodium lauryl sulfate.

The oral care composition of any preceding claim wherein the composition comprises

110 weight % to 1.25 weight %o sodium lavryd sulfate.

The oral care composition of any preceding claim wherem the composition comprises

L.14 weight Y% sodium lauryl sulfate.

The oral care composition of any preceding clamm wherein the flavoring agent comprises

less than 45% menthol.

The oral care composition of any preceding claim wherein the composition comprises 0.1

weight %5 1o 2.0 %o flavoring agent.

The oral care composition of any preceding claim wherein the composition comprises
0.25 weight % to 1.1 % flavoring agent.
The oral care composition of any preceding claim wherem the composifion comprises

Q.50 weight % flavoring agent.

The oral care composition of any preceding claim wherein the composition comprises a
fluoride ton sowce selected from one or more of stannous fluoride, sodium fuoride,

potassiun fluoride, sodium monotiuorophosphate, sedium fHloorosthicate, ammoniom
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fluorositicate, anune fluoride, ammonunn fuoride and combinations of one or more

thereof.

The oral care composition of any preceding claim wherein the fluoride ion source

comprises sodiwm monoflnorophosphate.

The oral care composition of any preceding claim wherein the composition comprises

(.90 weight % to 1.30 weight % sodium monofluorophosphate.

The oral care composition of any preceding claim wherein the composition comprises 1.1

weight % soditum monofluorophosphate.

The oral care composition of any preceding claim wherein the compaosition comprises a
basic amino acid selected from one or more of arginine, lysine, histidime, otrudline,
ornithine, creatine, diaminobutanoic acid, diaminoproprionic acid, and salts and

combinations thereof.
The oral care composition of any preceding claim wherein the composition comprises a
basic amino acid selected from arginine, citrulline, ormithine and salts and combmations

thergof

The oral care composition of anv preceding claim wherein the composition comprises L-

arginine or a sali thereof.

The oral care composition of any preceding claim wherein the composition comprises 1.0

weight % 10 5.0 weight % of a basic amino acid or salt thereof.

The oral care composition of any preceding claim wherein the composition comprises 1.5

weight %6 vo 3.5 weight % L-arginme hicarbonate.

The oral care composition of any preceding claun wherein the composition comprises

v
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{1} 1.0to 5.0 weight % of a basic amino acid in free or salt form

{11} 38 weight % to 44 weight % precipitated calcium carbonate

{111)0.90 weight % to 1.30 welght % sodium monotfluorophosphate

{1v30.25 weight % to 1.0 % flavoring agent comprising less than 530% menthol

{v} 105 weight % to 1.30 weight % sodim laaryl sulfate.

The oral care composition of any preceding claim wherein the composition comprises

{1} 1.0 to 5.0 weight % of a basic anmino acid m free or salt form

{i1) 38 weight % to 44 weight % precipitated calctom carbonate

{11130.90 weight % to 1.30 weight % sodim monofhworephosphate

(v)0.25 weight % to 1.0 % flavoring agent comprising less than 50% menthol
(v} 1.05 weight % to 1.30 weight % sodmm lauryl sulfate

{vi}0.65 weight % to 1.00 weight % sodium carboxymethyleellulose,

The oral care composition of any preceding claim wherein the composition is a dentiftice.

The oral care composttion of any precedmg <lamn wherein the composiion i3 a

toothpaste or gel.

A method to

{1} reduce or inhibit formaton of dental canes,

(1)  reduce, repair or inlubit pre-carious lesions of the enamel,

{1} reduoce or mhibit deminerahization and promote renunerahization of the
teeth,

{iv)  reduce hypersensitivity of the teeth,

{v)  reduce or inhibit gingivitis,

{vi}  promote heahug of sores or cuts in the oral cavity,

{vit} reduce levels of acid producing bacteria,

{viii} increase relative levels of arginolytic bacternia,

{ix)  reduce or inhibit microbial biofilm formation in the oral cavity,

(x)  reduce or inhibit plaque formation in the oral cavity,

e

o
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{x1}) promote systemic health,

{xit} clean teeth and oral cavity,
comprising applying an effective amount of an oral care composition according to any preceding
claim to the oral cavity of a subject in need thereof
33, The method of claim 32 wherein the subject is 8 mammal.

34, The methed of claun 32 or 33 wherein the subject is a juventle.

350 An oral care composition according to any of claims 1o 31 for use in a method 1o

1} reduce or inhibit formation of dental caries,
it} redoce, repair or imbhibit pre-carious lestons of the enamel,

)} reduce or inhibit deminerslization and promote renuneralization of the
feeth,

v} reduce hypersensitivity of the teeth,

v) reduce or inhibit gingivius,

vi) promote healing of sores or cuts in the oral cavity,

vity  reduce levels of acid producing bacteria,

viit)  increase relative levels of arginolyvtic bacteria,

ix} reduce or inhibit miicrobial blofilm formation in the oral cavity,

X} reduce or inhibit plague formation in the oral cavity,

xi) promote systemic health,

xit}  clean teeth and oral cavity.

36, Use of an oral care composition according to any of claims 1 o 31 w0

1) reduce or mhibit formation of dental caries,
i) reduce, repair or inhihit pre-carious lesions of the enamel,

)y reduce or nhibit demmerahization and promote remineralization of the
teeth

in a subject in need thereof.
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Use according to claim 36 wherein the subject 1s a mammal.

Use according to claim 36 or 37 wherein the subject is a juvenile.

A method for preparing an oral care composition according to any of claims 1 to 31
comprising the sequential steps of
{1} adding the basic amino acid to a solution comprising the fluoride lon
SOUrCe,
{i1) adding the calcium carbonate,

{111} adding the anjonic swrfactant.
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