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ORAL CARE COMPOSITIONS

BACKGROUND

16001} This mvenbion relates 1o oral care compositions comprising a basic amino acid or salt
together with calciam carbonate and a fluoride ion source, and to methods of using and of
making these compositions.

{0002 Arginine and other basic amuno acids have been proposed for use m oral care and are
believed to have significant benefits in combating cavity formation and tooth sensitivity, It 18
also desirable o include the munerals fluoride and calciuny in oral care compositions for thew
for a significant period of time.

003] Accordingly, there 13 g need tor a stable oral care product comprising g basic anino acid,

fhuonide and caloium.
BRIEF SUMMARY

10004 Although 1t 15 desirable to reduce the flavoring amount i dentiftice formudations for
certain demographics such as children, the present inventors found that reduction m Havormg
agent compromised the integrity of the final product. Further, attempts to tmprove this integrity
with higher surtactant levels did not address the problem and in some msiances mereased the
oil/water phase separation. However, when the surfactant level was lowered it was surprisingly
tound that stability increased. In turn, it has surprisingly been discovered that the combmation of
1.00 werght %% to 1.39 weight % anmionic suriactant together with a basic amuno acwd, calciam
carbonate. a flavor BE agent comprising fess than 530% menthol and a fluoride ion source
provides a highly stable oral care formulation that can deliver excellent oral care benefits.

10805] According to a first aspect of the invention there is provided an oral care composition

COMPrising

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

{11} calctum carbonate,

{1it}a tinonde on source,

{ivia flavoring agent comprising less than 50% menthol, and

(v} an anionic surfactant,
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wherein the anionic surfactant s present in an amount from 1.00 weight % to 1.39 weight %
j6006] Optionally the oral care composition comprises a bactersostatic preservative. Further
optionalily the oral care composttion comprises benzyl alcobol. Further optionally the oral care
composition comprises 0.25 weight % to 0.75 weight % benzyl alcohol. Further optionally the
oral care composition comprizes 0.45 weight %% 10 0.55 weight % benzyi alcohol.

[6007] Optionally the calociem carbonate is preaipiated calcium carbonate.  Further optionally
the oral care composition comprises from 20 weight % to 60 weight % calcrum carbonate.
Further optionally the oral care composition comprises from 38 weight %% to 44 weight %
calcium carbonate. Further optionally the oral care composition comprises trom <40 weight % o
43 weight % calcium carbonate.

{6008} Optionally the anionic surfactant is a water-soluble salt of a Cip to Ciy alkyl sulfate.
Further optionally the antonie surfactant s sodmm favry! sulfate. Fuarther optionally the oral care
composition comprises 1,05 weight % to 1.30 weight % sodmun lauryt sulfate.  Further
optionally the oral care composition comprises 1.10 weight % to 1.25 weight % sodmum laoryd
suifate. Further optionally the oral care composition comprises 1.14 weight % sodium launyd
suttate,

[0009] Optionally the compositton further comprises a8 flavormg agent. Optionally the

4 -y .
‘"

composttion comprises 0.1 wetght % to 2.0 % favoring agent.  Further optionally the
compostiion comprises 0.25 weight % to 1.1 % flavoring agent. Further optionally the oral care
composition comprises Q.50 weight % fﬁimﬁ@ring agent,  Optionally, the tlavoring agem
comprises menthol, carvone andfor anethole. Further optionally, the flavoring agent comprises
otls of peppermint and spearmnt.  Optionally, the flavoring agent comprises less than 0%
menthol, preferably less than 43% menthol, preferably less than 42% menthol

{6010} Optionally the composition comprises a fluoride 1on source selected from one or more of
fhuorosilicate, ammontun fluorosibicate, amine fuonde, ammomum Huoride and combinations
of one or more thereol.  Further optionally the fluonde ton sowrce comprises sodiom
monotiuorophosphate. Further optionally the oral care composition comprises .90 werght %% to
130 weight % sodium monoflucrophosphate.  Further optionally the oral care composition

comprises 1.1 weight % sodim monofluorophosphate.
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{081 1] Optionally the composition comprises a basic amino acid selected from one or more of
argimine,  lvsine,  histidme, cnralbne, omithine,  creatine,  diammobutanowe  acid,
draminoproprionic acid, and salis and combinations thereof. Further optionally the oral care
composttion comprises a basic amino acid selected from arginine, citrulline, ormithine and salis
thereof. Further oplionally the oral care composttion comprises L-argmine 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 thercot. Further optionally the composition comprises 1.5 weight % to 3.5

weight 3% L-arginine bicarbonate.

{0012} Optionally the composition conyprises

(1} 1.010 3.0 weight % of a basic amino acid i free or sali form
(11} 38 weight % to 44 weight % precipitated calcram carbonate
(i1} 0.90 weight %% to 1.30 welght % sodmum monotiaorophosphate.

{1v)} 0.25 weight % to 1.0 % flavoring agent comprising less than 30% menthol

(v} 103 weight % to 1.3 weight % sodium lauryi sulfate,

10013} Optionaliy the COMposition CoOmprises
(1} 1.010 3.0 weight % of a basic amino acid i free or salt form
(11} 38 weight % to 44 weight % precipitated calcmum carbonate
{111} 0.90 weight % to 1.30 weight % sodium monotiuorophosphate
{1v) 0.25 weight %% to 1.0 % tHlavoring agent comprismg less than 50% menthol
(v} 1.05 weight % to 1.3 weight %% sodiam lawryi sulfate

(vi) 0.65 weight % to 1.00 weight % sodium carboxymethyicellulose.
10014} Optionally the oral care composition 15 a dentifrice, Further optionally the composition s
a toothpaste oy gel.

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

{1} reduce or 1nhibit formation of dental canies,

{11} reduce, repar or mhibit pre-carrous lesions of the enamel,
{131} reduce or miubit deminerahization and promote remineralization of the teeth,
{1v} reduce hypersensitivity of the teeth,

{v} reduce or inhibit gingivius,

ol
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{v1) promote healing of sores or cuts in the oral cavity,
{vi1) reduce levels of acid producing baciena,
{vi) merease relative levels of arginolyviic bacteria,
{1x) reduce or miubit mucrobial biofilm formation 1 the oral cavity,
(X} reduce or mhibit plagque formation in the oral cavity,
(x1) promote systemic health,

{xi1} clean teeth and oral cavity

comprising applyving an effective amount of an oral care composition as herein described to the
oral cavity of a subject in need thereof. Optionally the subject 15 a manumal. Further optionally
the subject 1s a juvenide.
[016] According to a further aspect of the invention there is provided an oral care composition
as herem described for use in a method to

(1) redoce or inhibit formation of dental canies,

(it}  reduce, repair or inhibit pre-carious lesions of the enamel,

(11} reduce or mhibit demimeralization and promuote renuneralization of the teeth,

(iv}  reduce hypersensitivity of the teeth,

(v}  reduce or inhibit gimgivitis,

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

(vi1} reduce levels of acid producing bactetia,

{(viii) mcrease relative levels of arginolviic bactena,

(iIx}  reduce or mhibit mucrobal brofilm formation in the oral cavity,

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

(X1} promote systemic health,

(xi}  clean teeth and oral cavity.
[8017] According to a further aspect of the ivention there is provided use of an oral care
composition as herem descnibed to

{1) reduce or inhibit formation of dental canes,

(11}  reduce, repamr or inhibit pre-canious lesions of the enamel,

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

i a subject in need thereof, Optionaily the subject 15 a mammal. Further optionalily the subject

is a puvenile.



CA 02971574 2017-06-19

WO 2016/105389 PCT/US2014/072189

[0818] According to a further aspect of the invention there is provided a method {or preparing an
oral care composition as herein described comprising the sequential steps of

a. adding the basic amino acid to a solution comprising the

fluoride 1on source,

b. adding the calciom carbonate, and

¢, adding the antonic surfactant.
[0019] Further areas of apphicability of the present mvention will become apparent from the
detaried description provided hereinafter. It should be understood that the detarled description
and specific examples, while mdicating the preferred embodiment of the mvention, are intended
tor purposes of tHlustration only and are not mtended to lumit the scope of the mvention.
16020] The composiion may mclude a first fature described i one example herein, as well as a
second feature described in another example beremn. In other words, the mvention contemplates
mixing and matching features from the disclosed embodiments i various combinations.

[0021] The following description of the preferred embodiment(s) s merely exemplary in natore
and is 1 po way intended to omit 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 termunus of the range.
in addition, all references cited herein are hereby incorporated by referenced in their entireties.
in the event of a contlict in a defimibion 1 the present disclosure and that of a ¢ited reference, the
present disclosure controls,

16023] Unless otherwise specified, all percentages and amounts expressed herein and elsewhere
in the specification should be understood to refer to percentages by weight. The amounts given
are based on the active weight of the matenal.

[0024] It has surprisingly been found that formulating an oral care composition comprising a
basie amino acid, calcm tons and Buoride ons with 1.00 weight % to 1.3% wetght % antonic
surfactant resulis in a stable composition with excellent shelf life.

[0025] The oral care compositions of the present invention comprise a basic amuino acid in free

or salt form. The basic anmuno acids which can be used in the compositions and methods of the

mwvention mclude not only naturally occtrning basic amino acids such as arginine, vsine and

hestidhine, but also any basic samuno acids baving a carboxyl group and am amino group m the

A
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molecule which are water-soluble and provide an aqueouns solution with a pH of about 7 or

greater.  For example, basic amino acids may include but are not hmited to arginine, lysine,
citrulline, ornithine, creatme, histidine, dianmunobwtanoic acid, diammo proprionic acid, salts
thereof and combinations thereof. In certain embodiments the basic ammno acid mayv comprise
arginine, citralling, ormithine and salts and combinations thereof. In certain embodiments the
basic amumnoe acid comprises argininge, for example L-argining.
[6026] The basic anuno acid may be m free or salt form.  in certain embodiments, the basic
anmne acid s m salt form.  Such salts should be pharmaceutically acceptable.  In certain
embodiments the basic amino acid 18 a salt dertved from a pharmaceutically acceptable inorgame
or organic acid or base, for example an acid addition salt formed by an acid which forms a
phvsiologically acceptable amon, for example hvdrochlonde or bromude, or a base addition salt
formed by a base which forms a physiologically acceptable cation sach as an alkaly metal or
atkaline ecarth metal, for example potasstum, sodusn, calcwm or magnesium,  In certain
embodiments the basic amino acid 18 a bicarbonate salt of an amino acid. For example, the basic
aming acid may be argimine bicarbonate.  In certain entbodunents the basic ammo acid is L-
arginine bicarbonate,
100271 In certamn embodiments the base amuno acid m free or salt form s present i an amount
from .5 weight % 1o 5.0 weiglt % based on the total weight of the composition.  In certain
embodiments the basic aming 1s present m an amwount of from 0.5 weaight % 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 is present i an amount of 1.5 weight %.  In certain
embodiments the basic anune acid m salt form 15 present in an amount of from 1.0 weight % to
4.0 weaaght %o, from 1.5 weight % to 3.5 weight %, from 2.0 weight %% 1o 3.5 weight % or from
2.0 wetght % to 3.0 weight %. In certain embodiments the basic ammeo acid 1 salt form s
present m an amount of about 2.7 weight %%
18028} In certain embodiments the composition comprises frons .5 weight % o 5.0 weight %%
arginine, for example 1.0 weight % to 4.0 weight % argimne, 1.0 weight % 10 2.0 weight % or
about 1.5 weight % arginine,  In certam embodiments the composition comprises L~ or D-
arginine in free or salt form. In certain embodiments the composition comprises L-arginine in

free or salt form.
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[0829] In certain embodiments the composition comprises arginine bicarbonate in an amount
from 1.0 weight % o 5.0 weight % based on the total weight of the composition.  In certam
embodiments the arginine bicarbonate 18 present m an amount of from 1.5 weight % 0 4.0
weight %6, from 1.5 weight % to 3.5 weight %, from 2.0 weight % to 3.5 weight % or from 2.0
wetght % to 3.0 weight %. In certam emboduiments the argmime bicarbonate 18 present m an
amount of about 2.7 weight %.  In certain embodiments the composition comprnises L-arginine
bicarbonate.

18030} The composttions of the mvention comprise caloim carbonate.  Natural calcium
carbonate is found in rocks such as chalk, imestone, marble and travertine, as well as ege shells
and mollusk shells. Natural calcium carbonate can be used as an abrasive in oral care
compostiions.  Tvpically, natural caloium carbonate abrasive 1g finely ground himestone which
may optionally be refined or partially refined to remove impurities. In certain embodiments, the
natural calciom carbonate has an gverage particle size of less than 10 microns, for example 3t 7
microns or about 3.5, microns.

160311 In certam embodiments the composition comprises precipitated calcnum carbonate.
Precipitated calcium carbonate (PCC) 18 generally made by calemung hmestone to make oxide
(hume} which can then be converted back to calcium carbonate by reaction with carbon dioxide
water. Precipiated calctom carbonate has a different crystal structure from natural calcrom
carbonate. It 18 generally more friable and more porous, thus baving lower abrasivity and highey
water absorption. o certam embodiments, the cgictum carbonate comprises precipitated caleonum
carbonate with an average particle size of 1 to $ microns and for example no more than 0.1 % or
preterably 0.05 % by weight of particies which would not pass througl a 325 mesh. In certain
embodmments, the PCC parbicles bave a Doy of 3 {o 10 mucrons, for example about 3.4 to about
G.0 microns {Sedigraph). In certam embodiments the PUC particles have a Doy of about 4.3
microns.  In certain embodiments the PCC particles have aDsg of 1 to 7 mucrons, for example
about 1.5 to about 4.0 mucrons (Sedigraph). In certain embodiments the PCC particles have a
Dsp of about 2.4 microns. o certain embodiments the PCC particles have a D10 of about 0.3 1o
about 1.30 microns (Sedigraph), for example & Dy of 1 10 2 nutrons. In certain embodiments
the PCC particles have a D10 of about 1.3 microns. In certain embodiments the PCC particles
have a Dsg by Sedigraph of 1.87 to 1.93 microns and a Doy by Sedigraph of 3.45 to 3.55 nucrons.

in certain embodiments the PCC particies have particle size by Malvern of Dy 1.10 - 1.70, B
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3.00 — 7.00 and Dy 1 .50 — 1450 microns. In certain embodiments the PCC particles have
particle size by Sedigraph of Dyg 0.3 ~ 1.30, Dso 2.50 ~ 4.00 and Dy 6.00 — 9.00 microns. In
certain embodiments the PCC particles have particle sizes by Beckman Coulter of Dy 0.22 -
049, Dy 4.10 — 5.90 and Do 9.70 — 12.90 microns. In certain embodiments the PCC particles
have particle stze by Malvern of Dy 0,60 — 1.20, Dsg 3.50 - 6.00 and Dy, 7.00 — 12.00 microns.
in certam embodiments the PCC particies have particle size by Cilag of Dy 0.30 - 0.90, D5y 3.00
-S3.00 and Doy 5.50 - 850 microns. In cerfain embodiments the PUC particles have particle size
by Beckman Coulter of Dy 0.15 (.22, Dy 2.80 — 4 20 and Dy 5.008 - 9.70 nucrons. In certain
embodiments the POC particles have a hugh water absorption. in certam embodiments the PCC
particles have a water absorption of 15 - 70 ¢/100 ¢, for example 15 t© 20 ¢/100 g or 17 t0 20
¢/ 100 ¢

LN

16032 In certain embodmments the composition comprises additional calcium-contaming

»

abrasives, for example a calciom phosphate abrastve such as  fricalcium  phosphate,
hydroxyapatite or dicalctum phosphate dehydrate.  In certamn embodiments the composiion
comprises silica abrastves such as precipiiated stlicas having a mean particle size of up to about
20 um, sodium metaphosphate, potassiin metapbosphate, alunniam silicate, calcmed gluming,
bentonite or other sticeous materials and/or combimations thereof.

0033} In certatn embodiments, the composiion comprises from 20 to 60 weight % calcum
carbonate, for exampie from 30 to 58 weight %, from 35 to 435 weight % or from 38 t0 44 weight

Yo, In certain embodiments the composition compnises from 40 o 43 weaight %, for example
Y. In certam embodiments the composition compnises from 40 o 43 weight %, for example

from 41 0 42 weight .

18034 In certain embodiments, the composition comprises from 40 to 43 weight % precipitated
calcyum carbonate.

[6035] The compositions of the present mvention comprises a fluoride 1on sowee. in certam
ambodiments, the composition comprises one or move fluoride 1on sowrces, for example soluble
fhuonde salts. In certamn embodiments the composition comprises a fluoride ton source selectad
trom one or more of stannous tluonde, sodium fluornide, potasstum  fluonide, sodiom
monotiuorophosphate,  sodim  {luorpsibicate, amwmonnun  Huorostheate, anmune  fluonde,
ammonium fluoride and combinations of one or more thereof.

16036} In certamn emnbodiments, the composition comprises sodium monofluorophosphate.
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{037] In certain embodiments, the composition comprises a fluoride 1on source i an amount

S00 ppm to about 200 ppm, from about 1000 ppm to about 1600 ppm.

10038} The weight of fluonde salt mav be selected i order to provide the appropriate level of
tluonide ton m the formulation. In certam embodiments the composition comprises about 0.0]
weight % to about 10 weight %% Huonide 1on source, for exampie about 0.03 to about 5.0 weight
Ye, or about U.1 to about 1.0 weight Y.

0039} In certain embodiments the composition compiises about §.03 to about 3.0 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 % sodinm mopofluorophosphate.

6040] The compaositions of the mvention comprise 1.00 o 1.39 weight Y% amonic surfactant, It
has swrprisingly been discovered that this level of anionic surfactant stabilizes formulations
comprising a basic amino acid, calcium carbonate and fluoride

{8041 In certam embodiments, the composition comprises an anionic surfactant that comprises a
water-sohible salt of a Cis to Gy alkyl sulfate.  In certamn embodiments, the composttion
COMPrIses one or more surtactant selected from sodium laurvi sulfate, sodium lauroyl sarcosinate

and sodmam coconut monoglveende sulfonates.  In certam embodiments the composition

{842] In certamn emboduments, the composition comprises from 1.00 to 1.30 weight % anionic
surfactant, tor example from 1.05 to 1.25 weight %%, frons 1.15 1o 125 weight %% or about 1.20
weight % anionic surfactant. In certain embodiments, the composition comprises from 1.03 o
£.25 weight %, from 115 to 1.25 weight %0 or gbout 1.20 weight % sodiom lauryt sulfate. In
certamn embodiments the composition comprises 95 % sodium lauryl sulfate n an amount of
from 1.038 weight % to 1.30 weight %, from 1.10 weight % o 1.25 weight % or about 1.14
weight %

18043 In certain embodiments the compositions of the presest invention comprise a flavoring
agent. The flavoring sgent may comprise one or more essential oils as well as various Havoring
aldehvdes, esters and/or aleohols. In cerfain embodiments, the flavonng agent comprises one or
more essential oil selected from oils of peppermint, wintergreen, sassafras, clove, sage,
eucalyptus, marjoram, cinmamon, lemon, Hme, grapefruit and orange. In certain embodiments,

the Havoring agent compnses menthol, carvone andfor anethale.  In certain embodiments, the

9
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flavoring agent comprises oils of peppermint and spearmint. o certain 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 to 1.5
weight %, 8.25 weight % to 1.1 weight %5, (.30 weight % to .8 weight %, 0.40 weight % to 0.60
weight % or about 0.50 weight % flavormg agent.  In certamm embodiments the composition
comprises a Havoring agent i an amount accepiable to juveniles. In certam embodiments the
composition compses a flavoring agent m an amount that is lower than that provided m an adult
tormulation in order to provide a gentler flavor to the consumer.

[045] In certatn embodiments, the composition comprises a bacteriostatic preservative. In
certain embodiments, the composition comprises benzyl alconol.  In certain embodiments the
composition comprises 8.25 weight %6 t0 8.75 weight %, .35 weight % o 0.60 weight % or 8.40
weight % 1o 0.00 weight % bacteriostatic preservative. In certain embodiments the composition
comprises 8.25 weight % to 0.735 weight %, 0.35 weight % t0 0.60 weight % or 0.40 weight % {0
(.60 weight % benzyl alcohol. In certain embodimments the composition comprises about 0.50

weight % beneyl alcohol.  In certamn embodiments the composition compnises more than .30

weight %% benzyl alcohol as preservative mn order to increase the microrobustness of the

{ﬁ-{}%i In certain embodunents the composiiion comprises a reduced amount of tlavoring agent
and an increased amount of bacteriostatic preservative. In certain embodiments the composition
comprises more than 0,30 weight % preservative and no more than 0.8 w ewm % favoring agent.
In certain emboediments the composition comprises 0.4 weight % to 8.0 weight % benavl alcohol
and 0.3 waight % to 0.7 weight % flavoring agent.
{60471 In certam embodiments the composttion comprises 1.8 to 5.0 weight % of a basic amino
acid i free or salt form, 38 weight % to 44 weight % precipitated calenun carbonate, .90
weight %% to 1.30 weight % sodium monofliuorophosphate, .25 weight % to 1.0 % flavoring
agent and 1,10 weight % to 1.30 weight % sodwm lguryl sulfate.  In cerfain embodimenis the
.mf_nj;msi.ltiﬁ-f;-_i comprizes 1.0 to 5.0 weaight % of a basie anuno acid m free or salf form, 38 weight
> to 44 we ibht o precipiated calcium carbonate, 090 weight % to 1.30 mu;}m e soditm
1mmnﬂuompl‘;m;}ham 0.25 weight % to 1.0 % favorng agent, 110 weight %% to 1.30 weight %

sodium laurvi sulfate and 0.35 weight %% 10 0.60 weight % benzyi alcohol.

10
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048] In certain embodiments the composition i3 a toothpaste, transparent paste, or gel.. In

10049} In certain embodiments the composition may comprise one or morg chelating agents. In
certain embodmments the compostiion comprises one or maore chelating agent able to complex
calcmm found o the cell walls of bacteria. In cerfain embodiments the composihion comprises
one or more soluble pyrophosphate as chelating agent. In certain embodiments the
pvrophosphate salts can be any of the alkah metal pyrophosphaie salis. In certam embodiments
the salts mclude tetra alkab metal pyrophosphate, dialtkali metal diacid pyrophosphate, trialkals
metal monoacid pyrophosphate and puxtures thereot wheremn the alkah metals are sodiasm or
potassint.  In certam embodiments the composition comprises such pyrophosphate salts m an
amount to provide at least about | weight % pyrophosphate 1ons, for exampie about 1.5 weight
% 10 about 6 weight % or about 3.5 weight % to about 6 weight %.

0050} In certain embodiments the compositions of the invention mchude one or niore polvmers
such as polyethylene glycols, polyvinvimethvi ether maleic acid copolymers and polysaccharides
{e.u. celinlose derivatives such as carboxymethyl cellulose or mucrocrvstalime cellulose, o
polvsacchanide gums such as xanthan gum or carrageenan gum). Acidic polymers, for example
polvacrviate gels, mav be provided as free acids or partially or fully neutralized water soluble
atkali metal {e.g. potassium and sodium; or anunonium saits.

{051] In certain embodunents the composiion comprises about 0.035 {o about 3 % of an agemt
which enhances the delivery and retention of oral care agents 1o and retention thereof on oral
surfaces.  In certain embodiments the composition comprises syathetic anionic polymeric
poivcarboxylates such 14 to 41 copolvmers of maleic anhydride or acid with another
polymerizable ethvlemcally unsaturated monomer, preferably  methyl vinyl  ether/maleic
anhydride having a molecular weight of about 30,000 to about 1,800,800, In certam
smbodinents the composition comprises from about 0.065 to about 3 %% by weight of such
agents. in certain embodiments the composition comprises a thickening matenal to enbance the
performance of the tormulation. In certam embodiments the thickenmg agents are carboxyvinyd
polymers, carrageenan, hydroxyethyl cellulose and water soluble salis of cellulose ethers soach as
sodium carboxy methyl cellulose and sodium carboxymethyl hydroxvethyl cellulose. Natural
gums such as karava, gum arabic and g tragacanth mayv also be mcluded. In certam

embodiments the composition comprises colloidal magnestum ghumminm sthicate or hnely
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divided silica. In certain embodiments a thickening agent is present in an amount of about 8.5 to

<

Pl

about 5.0 %. In certam emboduments the composition comprises from about 0.5 to about 5 %
celhulose gum.

18052} In certain embodiments the composition comprises fron 1.00 o 1.30 weight % anionic
surfactant together with 0.5 weight %% to 1.5 weight % sodm 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 werght % sodiom carboxymethyl cellulose.

8053 In certain embodiments the composition comprises one or more humectants. Humectants
can prevent the composition from hardenmg upon exposure 1o aiw. In certamn embodiments the
COMPOSIIon comprises one or more humectants selected from edibde polvhvdric alcohols such as
shveering, sorbitol, xvitol, propyiene glveol and muxtures thercof. In certam embodunents the
composition comprises from aboat S to aboat 25 % huwmectant.  In certain embodiments the
composition comprise from about 3 to about 25 % glycerine.

[6054] The compositions of the mvention can be used to protect teeth by facilitating repanr and
repineralization.  In particnlar the compositions of the mvention can be used reduce or whubit
formation of dental caries, reduce, repatr or inhibit pre-cartous iesions of the enamel, reduce or
mhibit denuperalization and promote renuneralization of the teeth, reduce hvpersensitivity of the
teeth, reduce or inhibit gingivitis, promote healing of sores or cuts m the oral cavity, reduce
levels of acid producing bacteria, increase relative levels of arginolytic bactenia, reduce or inhibit
microbigl biofilm formation 1n the oral cavity, reduce or mhubit plaque formation in the orgl
cavily, promote s"}{&'tﬁm'iﬁ health, clean teeth and oral cavity.

[0055] In certain embodiments, the compositions of the invention can be used m methods o
enhance oral health and thereby provide benefits i systemne health. Good oral health s
assoctated with systemic health mchiding cardiovascular health. Basic amino acids, especially
argiune,  are  sources of mfrogen which NO  synthesis pathways and  thos  enhance
pricrocireniation m the oral tissues. Providing a less acidic oral environment i3 also helpful m
reducing gastric distress and creates an environment less favourable to Heliobacter winch 18
associated with gastnie ulcers. Argiumne 1o particuwdar 18 requred fov agh expression of specific
mmmune cell receptors, for example T-cell receptors, so that arginine can enhance an effective
immune response,  The compositions and methods of the mvention are thus useful 1o enhance

systemic hiealth, includmg cardiovascular health.
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[0056] In certain embodiments of the mvention, the composition is applieéi to the oral cavity
using a manual or electric toothbrush.

[0057] In certain embodiments, the composition is applied to the oral cavity of a mammal. In
certain embodiments the composition 18 applied 1o the oral cavity of a juvenie mammal. In
certain embodiments the composition 18 apphed {o the oral cavity of a human subject under the
age of 18 vears.

6058} The compositions of the mvention can provide excelient anti-cavity protection whilst also

possessing good stabifity and product mtegrity.
EXAMPLES
10059] A dentifrice composttion Formulation A accordmg to Table 1 was prepared:

INGREDIENT WEIGHT % |

Purthied water and colowr | 33.7

Glyeerin 16.1

Sodim carboxymethyiceliulose | 1.04
Sodium saccharn
sodnim hydroxide 50 %9

Sodwm monotluorophosphate

Tetrasodium pyrophosphate

Benzvi alcohol

Sodium bicagrbonate

Precipitated calcium carbonate

Sodim lauryi sulfate 95%

Argunne bicarbonate

Flavor {(41% menthol) 0.50

Tahle 1: Formulation A

18068] This fornwdation was found o suffer from phase separation and o lack stability.

Formulation A was subjected to an agemg stability study. The formulation was stored i a

13
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laminate container under various conditions and assessed at various Ume pomnts 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) | Viseosity {x 16,008 cps)

230°C g :

25°C 23

Appearance {0-4)
FAIL ()
PASS (4)

60 % relative hunudity

: 25 °C

CANCELLED PASS (2)

60 % relative hunudity

CANCELLED

FAIL (1)

25°C

60 %o relative hummdity
25°C CANCELLED FAIL (1)
60 % relative humidity
40 °C CANCELLED FAIL (1)
75 %% rvelative hunudsty

40 °C

CANCELLED FAIL (1)

75 % relative hamidaty
40 °C

CANCELLED FALL (1)

75 Yo relative hummdity

Table 2

10061} Viscosity s measured usmg a HrookBield Viscometer (RVT or RVTDV) at controlled
room temperatare {75 — 77 °F/24 — 25 °C) using T-F spindle at 5 rpnt. Readings are converted to
VISCOSHY n centiposse by multiplyving by 10,000 for T-1: spmdle at S rpm.

10062} A dentifrice composition Formulation B according to the present invention was prepared.

This tormulation s provided i Table 3

14
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INGREDIENT | WEIGHT %

Purified water and colour | 34.6

(lycerin 16 1
Sodinm carboxymethylcellulose | (.80

Sodium sacchann (3.4

Sodium hydroxide 50 %

Sodiam monofinorophosphate

Tetrasodiam pyrophosphate

Benzvl alcohol

Sodiem bicarbonate (.50

Precipitated calennm carbonate

Sodium laurvi sulfate 95%

Argmine bicarbonate

Flavor {41% menthol)

Table 3: Formulation B

[0063] Formulation B was tound 0 possess excelient formulation properties with good structure
and no oily separation.  This contrasts wit

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

10064] Formulation B was also subjected to an agemy stabibity study. The formwulation was

viscosity and appearance {whiteness). Once again appearance was assessed on a scale of

whiteness from O (worst) to 4 (best). The resalis are shown m Table 4.

Appearance (0-4)
PASS (1) |
PASS (4)

| 60 %% relative hunudity

25 o 48 PASS (4)

oA A A A A A A A Ad A A A AA A A A A AAA A AdddAd AAAAdd A A A NN NN NN,
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60 % relative humidity

PASS {4}

60 % relative hamidity

PARSS (4}

60 %o relative humidiy

'S %o relative hurmdity

10 °C ' 67 PASS {4)
75 % relattve humidity

40 °C i3 62 PASS {(4)
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Table 4
[O065] Viscosity 13 measured using a Brookfield Viscometer (RVT or RVTDV) at controlled
roont temperatare {735 ~ 77 K24 - 253 °Cy usmg T-E spmdie at 5 rpm. Readings ave convertad o
viscosity in centipoise by multiplying by 10,000 for T-E spindle at § rpm.

10866] The stability of Formudation B was also compared to Formulation € comprising a sunlar

level of sodium carboxvmethyl cellulose, but a higher level of sodium laurel sulfate.

INGREDIENT

"WEIGHT %

Purthied waler and colowr

Sodinm carboxymethyiceliniose |

Sodium sacchann

Sodm hydroxide 50 %%

Sodim monotivorophosphate

Tetrasodium pyrophosphate

Benzy! alcohol

Sodium bicarbonate

Precipitated calcium carbonate

Sodm lavryl sulfate 95%

16
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Arginine bicarbonsate

Flavor {41% menthol}

Table § Formulation €
[8067] Formudation € was subjected to an ageing stability study. As before, the formulation was
stored 10 a lammate contamer under various conditions and assessed at various time ponys for
viscosity and appearance {(whiteness), Once again appearance was assessed on a scale of
whiteness from O (worst) 10 4 {best). The results are shown 1 Table &

""""""""" Conditions | Time (weeks) | Viscosity (x 10,000 cps) | Appearance (6-4)
25°C PASS {4)

60 % relative hamidity
= PASS (3}
60 % relative humidity
)L FALL (1)
6} Y% relative humdity

25°C CANCELLED CANCELLED
60 %% relative humudity
40 °C

- 75 % relative humidity

75 %% velative huamidity

ALY CANCELLED

| 75 % relative humidity

49 (" N/A
49 o CANCELLED

N/A
B A

PASS (3)
CANCELLED
PALL {1}
CANCELLED CANCELLED

N/A PASS(3)

NA FAIL (1)
CANCELLED

NN NN NNN. .'.".'.".'.".*.'

Table 6

ek
T
1
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room temperature {75 - 77 "F24 - 25 °Cy using T-E spmdie at 5 rpmy. Readings are converted to

r

{0069 The results of this agemng stabihity study show that this formudation also suffers from

phase separation and lacks stability,
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WHAT IS CLAIMED IS:
i,

An oral care composition comprising
{1}  basic ammno acid 1 free or salt form,
{11} calcnan carbonate.
{111) & fluonde 1on source,
{1v} a flavoning agemwt comprising less than 50% menthol and

(v} an amionic surfactant,

wherein the anionic surfactant 1 present i an amount from .00 weight % to 1.39 werght %%.

ba
rs

1 F
i | .

The oral care composition of any preceding claim further comprising benzyi aleohol.

The oral care composition of any preceding clamm further comprising 0.25 weight % 1o

-

(.75 weaght Yo benzyl aleohol.

(.35 weight % benzyl alcahol.

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

precipitated calctum carbonate.

The oral care compeositton of anv preceding claim wherem the composition comprises

from 20 weight % to 60 weight % calcium carbonate.

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

from 38 weight %5 to 44 weaght % caloiam carbonate.

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

from 40 weight % to 43 wenzht %% calciam carbonate,

14
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The oral care composition of any preceding claym wherem the amonic surfactant 15 a

water-soluble salt of a Gy to Ciy alkyl sultate.

The oral care compaosiiion of any preceding ¢ atn wheremn the anionic surfactant 18

sadium lauryl sulfate.

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

1.0S weight %6 1o 1.30 weight % sodium laury! sulfate.

The oral care composition of gny preceding clahm wherein the composttion comprises

110 weight % to 1.25 weight % sodiam lavryl sulfate.

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

.14 weight % sodium lauryl sulfate.

The oral care composition of any preceding claim wherein the flavoring agent comprises
{ess than 45% menthol.
The oragl care composition of any preceding clgim wherein the composition comprises (.1

weight %6 to 2.0 % flavoring agent.

The oral care composition of any preceding clamm wherem the composition comprises
0.25 weight % to 1.1 % flavoring agent.
The oral care composiiion of any preceding clam wherein the composiion comprises

0,50 weight % flavoring agent.

The oral care composition of any preceding claim wherein the composition comprises a
fluoride 1o0n sowrce selected from one or more of stannous fluonide, sodium Hoonde,

potassin fluoride, sodium monofinorophosphate, sodium  fluorostiicate, ammoniom
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fluorosilicate, amine fluoride, ammonium fuoride and combinations of one or more

thereot,

The oral care composition of any preceding clanm wherein the fluorde on source

comprises sodiumn monofinorophosphate.

The oral care composition of any precedmg claim wherein the composition Comprises

(.90 werght % to 1.30 weight % sodium monofiuorophosphate.

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

werght % sodmum monofluorophosphate.

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

basic amino acid selected from one or more of argmine, yvsine, histidme, citngdline,

ornithine, creatine, diaminobutancic acd, dianunoproprionie acid, and salts and

combingtions thereot.

The oral care composition of any precedimg claim wherein the composHion comprises a

basic amino acid selected from arginme, citrudline, ornithine and salts and combinations

]

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

arginmne or a sali thereof.

“~

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

weight % 1o 3.0 weight % of a basic ammo acid or salt thereof.

The oral care compositiion of any preceding claum wheremn the composihion comprises 1.5

weight %6 10 3.5 weight % L-arginine bicarbonate.

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

-

Jencd
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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 weight %% sodmum monotiuorophosphate

(1v}0.25 weight % t0 1.0 % flavoring ageat comprising less than 30% menthol

(v} 1L.O5S weaght % to 1.30 weight % sodwam laaryt sullate.

The oral care composition of any preceding clainm wherein the composition comprises
(1} 1.0 to 5.0 weight % of a basic amino acid m free or salt form
{11) 38 weight %% to 44 weight Y precipitated calcrom carbonate
{111 30.90 weight % to 1.30 weight % sodium monotluorophosphate
(V025 werglt % to 1.0 % flavoring agent comprising less than 50% menthol
(v} 1.05 werght % to 1.30 weight % sodnum lauryl sulfate

(v1}0.65 welght % t0 1.00 weight %% sodium carboxymethyicelinlose,
The oral care composition of any preceding clain wherein the composttion s a dentifrice,

The oral care compostion of any precedmg clamn wherein the compostiion 18 a

toothpasie or gel.

A method o
i“ reduce or inhibit formation of dental caries,
(11}  reduce, repair or inhibit pre-carious lesions ot the enamel,
{11y}  reduoce or mhibit demmerahization and promote remneralization of the
teeth,
{1v)  reduce hvpersensitivity of the feeth,
(v}  reduce or inhibit gingivitis,
{vi}  promote healing of sores or cuts m the oral cavity,
{vi)  reduce levels of acid producing bacteria,
{viii} increase relative levels of arginolytic bacteria,
{ix)  reduce or inhibii microbial biofilm formation in the oral cavity,

(x}  reduce or mhibit plaque formation in the arat cavity,

7
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{x1})  promote systemic health,
{x1n1} 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 1 need thereof
33, The method of claim 32 wherein the subject 15 a manmmal.

34, The method of claum 32 or 33 wheremn the subject 13 a juvenile.

o
".J""

An oral care composition according to any of ¢claimms 1 to 31 for use in a method to

1} reduce or mhubit formation of dental caries.
1} reduce, repair or inhibit pre-carious lesions of the enamel,
i} reduce or inhibit demmerghization and promote remuneralization of the
feeth,
ivy  reduce hypersensiivity of the teeth,
V3 reduce or mhibit gingivitis,
Vi) promote healing of sores or culs m the oral cavity,
vil)  reduce levels of acid producing bacteria,
viil)  increase refative levels of arginolyvtic bactena,
1%} reduce or mhibit nucrobial biohlm formation in the oral cavity,
X reduce or inhibit plaque formation in the oral cavity,
X1) promote systemic health,

xi1}  clean teeth and oral cavity.

36, Use of an oral care composition according to any of ¢laims 1 o0 31 o
1) reduce or inhibit formation of dental caries,
1) reduce, repair or inhihit pre-carious lesions of the enamel,
111} reduce or minbit demmerahization and promote remineratization of the
teeth

i1 a subject i need thereof.
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Use according to claim 36 wherein the subject is a mammal.

i
¥

Use according to claim 36 or 37 wherein the subject is a juvenile.
A method for preparing an oral care compositiion according to any of claims 1 to 31
comprising the sequential steps of
(1) adding the basic amino acid to a solution comprising the fluornide 1on
SOUrce,
{11) adding the calciom carbonate,

{111} adding the anionic surfactant.
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