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usemmﬁsahqseﬁormpoqlmaﬁedcfehfioamﬁgaéﬂ%t%??d%lj’%@ﬁ’&b’?&‘?ﬁ%%ﬁ
abré)sﬁveg Liﬁ{f?&r'a%%rﬂhgﬂssmﬁéa Mec%ﬁg tale%?xlxﬁag%nts deaBR e esnts, sweeteners,

mpar ative Formulation A (Sensitivity) Fornulation 1
colorants surfactants, healmg agents, other carles preventative agems chelating/sequestering

agents, vitamins, amino acids, proteins, anti-plaque agents, anti-calculus agents, opacifiers,
antibiotics, anti-enzymes, enzymes, pH control agents, oxidizing agents, antioxidants, whitening
agents and preservatives.

[0028] One or more abrasive or polishing materials may also be included in the oral care

compositions of the present invention. The abrasive or polishing material can be any material that



Hurmect ant (sorbitol) 44.50 10.00 Gum (xanthan) 1.20
1.00 Water 25.157 66.05 Sodi um Fl uoride 0.243 (1, 100

ppm F") 1.10 (5,000 ppmF) PotassiumNtrate 5.00 5.00
Sodi um Saccharin 0.40 0.35 Dye

is acceptable for use in a dentifrice, does not excessively abrade dentin and is compatible with the
other components of the oral care composition. Exemplary abrasive or polishing materials
include, but are not limited to: silicas, aluminas, phosphates, carbonates, and mixtures, derivatives
and salts thereof, and resinous abrasive materials.

[0029] One or more humectants may be added to the oral care compositions of the present
invention, for providing body or texture to the formulations and for maintaining moisture in the
formulations. Useful humectants include, but are not limited to: various polymeric glycols and
other hydroxy-based humectants such as, e.g., polyethylene glycols, propylene glycols, glycerol,
erythritol, xylitol, sorbitol, mannitol, lactitol, hydrogenated starch hydrolyzates and combinations
of these components. |
[0030] Antibacterial agents can be used if reduction of microorganisms is desired, and can
include known antibacterial agents used in dentifrice formulations such as, e.g., benzoic acid,
sodium benzoate, potassium benzoate, boric acid, and phenolic compounds such as betanaphthol,
chlorothymol, thymol, anethole, eucalyptol, carvacrol, menthol, phenol, amylphenol, hexylphenol,
heptylphenol, octylphenol, hexylresorcinol, laurylpyridinium chloride, myristylpyridinium
chloride, cetylpyridinium fluoride, cetylpyridinium chloride and cetylpyridinium bromide.

[0031]  Sweeteners may be used in the oral care compositions of the present invention if
desired, and may include any of those commonly used in a dentifrice to impart a pleasing taste to
the product. Suitable sweeteners include but are not limited to: saccharins and derivatives thereof,
cyclamates and derivatives thereof, acesulfane-K, thaumatin, neohisperidin dihydrochalcone,
ammoniated glycyrrhizin, dextrose, levulose, sucrose, mannose, glucose and any other suitable
sweeteners.

[0032] One or more surfactants may also be included in the oral care compositions of the
present invention. Surfactants that are useful for the oral care formulations of the present
invention include, e.g., anionic surfactants, zwitterionic surfactants, nonionic surfactants,
amphoteric surfactants, and cationic surfactants.

[0033] The other additives noted may be any of those commonly used in dentifrice
formulations and can be selected based upon the intended end use of the formulations and to
optimize the physical and aesthetic characteristics of the formulations. Additives collectively may
be provided to the oral care compositions as noted herein in amounts generally used, and
preferably collectively make up no greater than 50 wt% of the composition and more preferably

no greater than 25 wt% of the total weight of the composition.



0.30 0.30 Silica 21.00 14.00 Sodi um Lauryl Sulfate
1.20 1.20 Flavor 1.00 1.00 Total 100.00 100.00

[0038j Resul ts showed that when a standard fluoride
concentration was used (1,100 ppm) wth 5% of sodium
nitrate desensitizing agent, as in Conparative

Fornmul ation A, the conposition had desirable

t oot hpaste-1ike physical properties and high fluoride
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recovery after four weeks.
[0036]  The invention will now be described with respect to the following non-limiting
examples:

EXAMPILE 1
{0037} Potassium nitrate at 5 wt% was added to a toothpaste formulation for anticaries and
sensitivity treatment use. The formulation was targeted to include fluoride in the range of about
5,000 ppm or more. The formulation was made by providing the following components to an
aqueous-based formulation as follows and as shown in Table 1 in comparison with a traditional

sensitivity formulation (Comparative Formulation A) that contains a standard concentration of

fluoride ions (1,100 ppm):
Table 1
g ‘Components 7| Comparative Formulation A Formulation 1 i
s ' (Sensitivity)
Humectant (sorbitol) 44.50 10.00
Gum (xanthan) 1.20 1.00
Water 25.157 66.05
Sodium Fluoride 0.243 (1,100 ppm F) 1.10 (5,000 ppm F)
Potassium Nitrate 5.00 5.00
Sodium Saccharin 0.40 0.35
Dye 0.30 0.30
Silica 21.00 14.00
Sodium Lauryl Sulfate 1.20 1.20
Flavor 1.00 1.00
Total 100.00 100.00




EXAMPLE 2 [0040] Formul ation 2 was nmade as foll ows,
with the difference between Fornmulations 1 and 2 in
the hydrocol | oid used. In Formulation 2, carrageenan
gum.conpri sing sulfate was used instead of xanthan
gum as set forth below Table 2 Conponents

Fothtul ation 1 Fornul ation 2 Hunmectant (sorbitol)
10.00 10.00 Gum 1.00 (xanthan gum 1.00 (carrageenan

[003%51 M RANIE khded Wut 6B eDbsthatdtd Mnoride coricereratiod @ag &ed 00149 ppm) with

1.10 (5, 000 F . . -
sodium nitsate deselxsﬁigmg a)gent, as in Comparative Formulation A, the composition had

5% o
desirable toothpaste-like physical properties and high fluoride recovery (about 100%). However,
when the fluoride concentration was increased to 5,000 ppm without increasing the water
concentration, only about 50% fluoride recovery was exhibited.
[0039] Formulation 1 was similar to Comparative Formulation A, except that the
concentration of fluoride was increased to 5,000 ppm, and the amount of water was increased to
66.05%. It was discovered that Formulation 1 unexpectedly exhibited the desirable physical
properties of a toothpaste formulation despite containing both a high concentration of fluoride ions
and an effective amount of the sensitivity agent. Formula 1 had benefits of desirable physical
properties and high fluoride recovery. After four weeks, 89% fluoride recovery was observed
with Formulation 1.

EXAMPLE 2
[0040] Formulation 2 was made as follows, with the difference between Formulations 1 and 2

in the hydrocolloid used. In Formulation 2, carrageenan gum comprising sulfate was used instead

of xanthan gum, as set forth below:

Table 2
~7: . Components " Formiilation 1 Formulation 2
Humectant (sorbitol) 10.00 10.00
Gum 1.00 (xanthan gum) 1.00 (carrageenan gum)
Water 66.05 66.05
Sodium Fluoride 1.10 (5,000 ppm F') 1.10 (5,000 ppm F)
Potassium Nitrate 5.00 5.00
Sodium Saccharin 0.35 0.35
Dye 0.30 0.30
Silica 14.00 14.00
Sodium Laury! Sulfate 1.20 1.20
Flavor 1.00 1.00
Total 100.00 100.00

[0041] Formulation 2 was found to exhibit the same desirable physical properties as

Formulation 1, with the added benefit that the fluoride recovery remained extremely high after
four weeks. While fluoride recovery was already high after four weeks using xanthan gum (89%),
with the carrageenan gum comprising sulfate substituted for the xanthan gum, fluoride recovery

after four weeks was even higher (about 100%).



Potassium Nitrate 5.00 5.00 Sodi um Saccharin 0.35 0.35
Dye 0.30 0.30 Silica 14.00 14.00 Sodi um Lauryl Sulfate
1.20 1.20 Flavor 1.00 1.00 Tot al

[0042] It will be appreciated by those skilled in the art that changes and alterations may be

made to the embodiments described above without departing from the broad inventive concept

thereof. It is understood, therefore, that this invention is not limited to the particular embodiments

disclosed, but it is intended to cover modifications within the spirit and scope of the present

invention as defined by the appended claims.
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100. 00 100.00 [0041]Formulation 2 was found to
exhi bit the sane desirabl e physical properties as
Formul ation 1, with the added benefit that the
fluoride recovery remai ned extrenely high after four
weeks. While fluoride recovery was al ready high after
four weeks using xanthan gum (89%, with the
carrageenan gum conpri si ngrsuuMat e substituted for the
xanthan gum fluoride recovery after four weeks was
even hi gher (about 100% . 1004211t will be
Waﬁgreciated by those skilled in the art that changes
@18kl t erati ons may be made to the enbodi nents

1. des oy drgldtasoupoNitibh @uinpdspgr t i ng from t he broad
I nvent jve concept therepf. It is understood,
t hepSRigiciEnt pGHNt pht g“‘?’?f{)?éﬂ‘% SQHRCS 1g P 4L Epteopt S 90eppm of
AuBasd jogel ar enmbodi ments di scl osed, but it is intended
to coveér nodifications wthin the spirit and scope of .
t he apeHewtive amovelrof adeseasitigiag agend Whereip dheadosnstigins agent is
g%ainsw uggﬁéws W claim 1. An oral care
po ﬂ%%g?FTOn, conprising a sufficient anount of a
f | uat legk® ab&un 46 percerst byoveiglowiatke. at | east about 5, 000
ppm of fluoride ions; an effective anmount of a
desensiti zing agent, wherein the desensitizing agent

2.1'S RALBRT LA BInbSM S ofRNEmal flr@Rstonahditly A dpesotleidt by
wei ght water. 2. The oral care conposition of claiml,

further conprising a hydrocoll oid.
3. The oral care composition of claim 2, wherein the hydrocolloid is selected from the

group consisting of xanthan gum, carrageenan gum and combinations thereof.

4, The oral care composition of claim 3 wherein the hydrocolloid is carrageenan gum

comprising sulfate.

5. The oral care composition of claim 2, wherein the composition comprises about 0.5
percent by weight to about 15 percent by weight of the hydrocolloid based on the total

weight of the composition.

6. The oral care composition of claim 5, wherein the composition comprises about 0.5

percent to about 1.5 percent by weight of the hydrocolloid based on the total weight of the

composition.

7. The oral care composition of claim 1, wherein the fluoride ion source is present in an

amount of about 1% to about 5% by weight.

8. The oral care composition of claim 1, wherein the fluoride ion source is sodium

fluoride.

11



3. The oral care conposition of claim2, wherein the
hydrocol loid is selected fromthe group consisting of
xant han gum carrageenan gum and conbi nati ons t her eof
4. The oral care conposition of claim3 wherein the
hydrocol l oid i s carrageenan gum conpri sing sul fate.
5. The oral care conposition of claim?2, wherein the
9. COMHQE bial Sdte E&H?Jsﬁt%%f_@t&% t1, @h&reiahe fudrideoneugletis sedected
about 15 percent by weight of the hydrocol | oi d based
fropmthe lgeoupsondistingiof hotassiune Huordsprieipm fbwrlde,el.mﬁfﬂ@ foginc
car ¢ e . _ . e
B e B S e s
fluoriziybénatd, sédivem ot flombplisphate petdssium ntvaofleeraphosphiatght

of the c osi.tiqn. .7.. The oral ca 0 ption of
lagrylgmigey \%E]é‘?’é‘ia% %{eﬁylﬂlﬂggﬁﬂgctf’%ﬁmg%&y e IEIii%sjlsi(lrifl’ esent in
di®Ry RN anoR B uokide | @ tyaReldinidoflupridg idgbirylmdipholinéum

oral car'e conposition of claim1, wherein the glcgoy de
fluogide, sargpsiee stannouwifluaride) glyringpotassivgn flygrideoglyping hydrofluoride and
co&gmﬁgﬁstth&gofof claim1, wherein the fluoride ion

source 1's selected fromthe group consisting of

pot assi um fl uoride, calciumfluoride, zinc fluoride,

zing.a niumfluorid l.ithi um fl uor| .g'rm:(g'
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fluori 8e, I "autyl mor phol i nium fl uori de, sarcosine
pegtatrtnabeut 75 percentdyy wiigldiwegerpot assi um fl uori de, gl yci ne

hydr of | uori de and conbi nati ons thereof 10. The oral

care conposition of claim1, wherein the conposition
12C ONMthie HE3 caHe @UinpSsif@! SfRMimt 1Q fitiertorfrishey atdewst dne further active

wei ght of potassium nitrat 11. The oral. ﬁ:are il
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m&f?)?ﬂ%é A58 ARIHExi §le:RESGERL; hbRetRRUSanfBinRERe 8Bizalk¥nium chloride;

Wer g PWater 12. The oral care COMpositi on of claim
sallcyldnilideh engiratngsters iethy] Ryl expinate hisphenolsh épmiphen hromide;
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defihbpnd1 eadtapin; nisih £xhelion@gehpoppedbn agensaasgmiialanisnfaranones;
benzal koni um chl orj de; .salicyl anilide; arginate

bagigriafins; salisiereoty and gombhinations é’,erei?ﬁsphenol s, domi phen
brom de; tetradecyl pyridinium chloride;
N-tetradecyl-4-ethyl pyridiniumchloride; octenidine; .
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| east one additive selected fromthe group consistin
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hunmectant, at |east one second thickeni ng agent

different fromthe thickening agent of the oral care
14c onpPihsiotdl oare camposition piilaim hgererein the aipltcarscoMPOpIEPn 1s a
¢ a}gﬁ}an{é a sweetener, and a surfactant. 14. The oral
OXPE Conposi tion of claiml1, wherein the oral care

conposition is a toothpaste. 15. An oral care
conposition, conprising: at |east about 5,000 ppm of
fluoride ions; about 5 rcent to about 10

percent by weight of a potassiumsalt, wherein said
potassiumsalt is potassiumnitrate;



about 40 percent to about 75 percent by wei ght water;
and about 0.5 percent to about 15 percent by

wei ght of a hydrocolloid selected fromthe group

consi sting of xanthan gum carrageenan gum and

conbi nations thereof 16. The oral care conposition of
claim 15, wherein the conposition conprises about 0.5
erc { Qrébositior, JBIpRigE: by wei ght of carrageenan
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about 15 percent by weight of a hydrocolloid. 19. The
nmet hod of claim 18, wherein the hydrocolloid is
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provi des about 100 percent fluoride ion recovery up to
about four weeks. 22. The nethod of claim18, wherein
1% he Theairalsaresonpagitien of %ﬁ%WF@%thSB%FaYSGO‘BB‘PS&@WS a
toot?lpasli)OUt 75 percent by wei ght water.

18. A method of maintaining anticaries activity in an oral care composition, comprising:

providing an oral care composition comprising at least about 5,000 ppm of fluoride
ions, an effective amount of a desensitizing agent, wherein said desensitizing agent is
potassium nitrate, and at least about 40 percent by weight water; and

providing to the oral care composition about 0.5 percent weight to about 15 percent

by weight of a hydrocolloid.
19.  The method of claim 18, wherein the hydrocolloid is xanthan gum.

20.  The method of claim 18, wherein the hydrocolloid is carrageenan gum comprising

sulfate.

21.  The method of claim 18, wherein the composition provides about 100 percent

fluoride ion recovery up to about four weeks.

22.  The method of claim 18, wherein the oral care composition comprises about 60

percent to about 75 percent by weight water.
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