ORAL CARE COWMPQCSI TI ONS COVPRI SI NG TETRAPOTASSI UM PYROPHOSPHATE BACKGROUND
OF THE | NVENTI ON [0001] Dentinal hypersensitivity represents a | owering
t oot h paiwot2broeqlakd due to pul pal inflammation. Denti nacThispensssssitivity
can cause acute tooth pain in response to thermal, osnotic and el ectri cal
stinmul ati ons, and may be experienced by up to 300 of the population. [0002]
There are various reginens to treat dentinal hypersensitivity. An
over-thecounter (OTC) desensitizing dentifrice is the nost popul ar choice
for the treat rreg(goof sensit] \é§ teeth. Various chen cal constituents_have
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clinical efficacy to alleviate dentinal hypersensitivity, and have been
incorporated into OTC desensitizing dentifrices. Particularly wdely used
desensitizing agents are strontiumchloride and potassiumnitrate. In an
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% ontium 0003 cordingly, potassiumnitrate is formul ated
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calculus, also called tartar or calcified plaqu is aprimry factor to
caus éo peerinl orrrad i@ alsetricah stimstatimp, préwdve QXR@}&D@@#W Wi ‘pPesent
inup,to 90% of the popul ation. Dental calculus can be renoved by a denti st
and @éﬁpﬁp%’ & prevented by using a dentifrice containing an anti-tartar
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on t ot h surface I'n many studies, "‘tetra sodi um pyrophosphate
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used in comrercial tartar control dentifrices.
sensitive teeth. Various chemical constituents have been investigated for the treatment
of hypersensitive teeth and have showed clinical efficacy to alleviate dentinal
hypersensitivity, and have been incorporated into OTC desensitizing dentifrices.
Particularly widely used desensitizing agents are strontium chloride and potassium
nitrate. In an earlier clinical study over a period of eight weeks, a dentifrice
incorporating 5 wt% potassium nitrate was found to be significantly superior in
reducing teeth sensitivity than a dentifrice incorporating 10 wt% strontium chloride.
[0003]  Accordingly, potassium nitrate is formulated into many commercially
available desensitizing dentifrices.
[0004]  Dental calculus, also called tartar or calcified plaque, is a primary factor to
cause periodontal disease, and is very prevalent, typically being present in up to 90% of
the population. Dental calculus can be removed by a dentist and can also be prevented
by using a dentifrice containing an anti-tartar agent, acting as a tartar inhibitor, to
minimize the deposition of calculus on the tooth surface.
[0005]  In many studies, tetrasodium pyrophosphate has been shown to constitute an
effective calculus inhibitor, and is widely used in commercial tartar control dentifrices.
[0006] U.S. Pat. No. 4,931,273 discloses an anticalculus dentifrice that contains as
anticalculus agent comprising 4.3 to 7wt% of alkali metal pyrophosphates comprising at

least 4.3 wi% tetrapotassium pvrophosphate alone or admixed withup to 2.7 wit%
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[0006] U.S. Pat. No 4,931, 273 di scl oses an anticaicukis dentifrice that
contains as antical cul us agent conprising 4.3 to 7wt % of al kali netal

pyr ophosphatery/aesspri sing at least 4 3 w Gc totrapot as®cumspymwopisosphat e
al one or adm xed with up to 2 wt% etrasodi um pyrophosphate. [0007] U.S.

Pat. No. 5,505,933 discloses a desensitizing anti-tartar dentifrice that
contains an effective anti-tartar proportion of an anti-tartar agent, which
may be tetrapotassi um pyrophosphate, and a desensitizing potassiumsalt,

SPChtﬁaM@%ﬁ%%%@t& potassiumcitrate, potassiumoxalate or a
m xture of t ‘or nore thereof. In one Exanple, a dentifrice contains,

i nt ef0@d7]a, 2.5 Pat.N¢.&Fpttabsilosnspydaphsisiphat antatattd dantifpot dsdi um
nitrate. [0008] U S. Pat. No. 5, 374, g%;ﬂand US Pat. No, 5, 4?’6, 350 each
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pyrophosphate as_an anti-tarta t...a i t .
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contains, Inter alia, 2.5 wt%tetrapotassi um pyrophosphate and 5
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pyrophosphate as an anti-tartar agent, a need exists to provide

desensi’ Poiagsiust Bitrater e conpositions, in particular dentifrices, exhibiting

good nsi ,iZisN nd {-art.ar. c | f ] whi C produced cost
ef f eﬁ@il ybéllpf—f? %ﬁl\%ff&?{%‘—mﬁﬁgg ﬁ@%ﬁ‘?%&%ﬁg\%’fgﬁﬁg&%ﬁ%atl on relates to
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conprising an orally acceptahl e vehicle and _an effective desensiti zi ng and
ant i pokpssapm oxalate or a mixture of two or more thereof as a desensitizing agent. In one

Example, a dentifrice contains, inter alia, 2.5 wt% tetrapotassium pyrophosphate and 5
wt% potassium nitrate.

[0009]  Despite the known use of tetrapotassium pyrophosphate as an anti-tartar
agent, a need exists to provide desensitizing oral care compositions, in particular
dentifrices, exhibiting good desensitizing and tartar control benefits which can be

produced cost effectively.

BRIEF SUMMARY OF THE INVENTION
[0010] The invention relates to oral care compositions, and in particular such
compositions providing the combination of desensitizing and tartar control benefits.
[0011]  The invention includes a desensitizing, anti-tartar oral care composition
comprising an orally acceptable vehicle and an effective desensitizing and anti-tartar
amount of tetrapotassium pyrophosphate.
[0012]  The tetrapotassium pyrophosphate may be present in an amount of from
from about 1 to about 8 wt%, preferably about 3 to about 6 wt%, more preferably about
4 to about 5 wt% based on the weight of the composition. Typically, the tetrapotassium
pyvrophosphate is present in an amount of about 4 wt% based on the weight of the

composition.
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anount of tetrapotassi um pyrophosphate. [0012] The tetrapotassium
pyrophosphate ma\ be present in an anmount of fromfromabout 1 to about 8
wt o, prefwoabloyiiadasut 3 to about 6 wtt, nore preferabh aboats2ebotossabout 5
wt based on the weight of the composition. Typically, the tetrapotassium
pyrophosphate is present in an amount of about 4 wt % based on the wei ght of
the conposition[0013] The tetrapotassi um pyrophosphate may conprise the

sol e potassiumsalt in the conposition. [0014] The conposition may further

CO_rrpE(y(ﬁgkan B bt elofddh Hin PRYERoPhatOMayFohipi! thPREENRAESuhhalsadi um
tri pol yphosphate may be present in an ambunt of from about 1 to about 10
WE)% blasa\dnpnsitibe. wei ght of the conposition, nore preferably about 1 to
about 8 \vt%based on the weight of the conposition, Typically, the
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the oral care conposition of the present invention. [1001 ] Enbodi nents of

g he pArtesdott 8 mténbised @l de weight detle crenpesdtion. rlemicalhg thatetrasodivgm a
ental surface, the nmethod conprising contact], a,dental surf. of the
or ol THRORIOR RClhBHEFEY Nt SMCURDBLRTTDI BF  LREhPBSER HSR BN, [ 0017]

Errboglf,gl\e},rgs io?{. the present invention also provide a method of treating
sensitirve teeth and renoving tartar froma tooth surface, the nethod

CONPOGISNY CRMbLAELhAGksdf $IeNBidsbMeinkveatibn SWof poeidd 4 hdthed of admoeing
conposition of the present Invention. [0018] The invention also includes a
desensitdi rbmgs demtal stadea thomathahe@npoisigsionitaning a dental surface of the
oral cavity with the oral care composition of the present invention.
[0016] Embcfdiments of the present invention also provide a method of removing
tartar from a dental surface, the method comprising contacting a dental surtace of the
oral cavity with the oral care composition of the present invention.
[0017]  Embodiments of the present invention also provide a method of treating
sensitive teeth and removing tartar from a tooth surface, the method comprising
contacting a sensitive tooth surface with the oral care composition of the present
invention.,
[0018] The invention also includes a desensitizing, anti-tartar oral care composition
comprising, as a dual-function active agent providing desensitizing and anti-tartar
control benefits, an effective amount of tetrapotassium pyrophosphate in an orally
acceptable vehicle.
[0019]  The invention further includes the use, in a desensitizing, anti-tartar oral care

composition, of tetrapotassium pyrophosphate as a dual-function active agent

providing desensitizing and anti-tartar control benefits.

DETAILED DESCRIPTION OF THE INVENTION

[0020]  As used throughout, ranges are used as a shorthand for describing each and

every value that is within the range. Any value within the range can be selected as the
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conprising, as a dual-function active agent providing desensitizing and
anti- tartar control benefits, an effective anount of tetrapotassium

pyr ophosphatelor4s=s orally acceptabl e vehicle. [0019] TireTiuse@atswmi f urt her
i ncludes the use, in a desensitizing, anti-tartar oral care conposition, of
t et rapot assi um pyrophosphate as a dual -function active agent providing
desensitizing and anti-tartar control benefits. DETAI LED DESCRI PTI ON OF
TIIF I NTENTI ON [ 0020] Ls used throughout, ranges are used as a shorthand
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€ range selected as thetermnus of the range. I'n addition,
al | neferiepsesinahtrdnbieswisn [anke beeedyf o quedliqan atddirtyon ef dreemesentn t hei r
entiréties. In the event of a conflict in a definition in the present
di scldislewranddtthat ofaf citedciefegneeftbe errsent diselosresenttrelfscl osure control s.
[ 0021] The invention broadly enconpasses a desensitizing, anti-tartar oral
car e [oeRTpOSi Thomvearphilsbadlyamcongladsyesacdephsivizeng ehiieloetaantalanref f ecti ve

desensitizing and anti-tartar anount of tetrapotasikun1pyrophosphate.

[ 0022PnTpivsitmee@npripimget PaH Viasceptabliecshide sRd pReTICHYT HESBYIHHBS BResent
inventor that tetrapotassium pyrophosphate can provide a dual function
mﬁth@ﬁ%ﬁ I%FQF“%HFéE%8HB%§???§%}ﬂBHP§’ﬂ?F§h|ar a dentifrice, nanely a first
functi on of Froviding_a desensitizing benefit and a second function of
provil@93y a the peasepbiventiopsnpradicatadggdhe figdiimby tompresant BERRi eved by

the sjngle active agent of tetrapotassiu h .S no need
b ol SE e Pty RSk AR ASELUTYENT SRORSBNA G NPy o neet
tech f&bﬁg!osﬁﬁw ik @art@cfu@r Huahtifrfensimen addirineaial SOpRhAtges Si gni ficant
cost savings as conpared to known dentifrices providing a desensitizing
benefdesensThiingitenbfitaus e skeorat tlerctivo qb povvidénga gintencandnd éenefat i Bresef
potassiumion within the dentifrice ] .

two functions can be achieved by the single active agent of tetrapotassium

pyrophosphate. There is no need to provide an additional potassium-based

desensitizing agent.

[0023]  This technical solution of a dual-function additive also provides significant
cost savings as compared to known dentifrices providing a desensitizing benefit. This is
because in order to provide a given concentration of potassium ion within the dentifrice
to provide a given desensitizing benefit, typically about 1.95% potassium ion based on
the weight of the dentifrice composition, the cost of using tetrapotassium
pyrophosphate as the sole potassium source is significantly lower than if the potassium
source is potassium nitrate (approximately four times more expensive), potassium
citrate (approximately two times more expensive) or potassium chloride (approximately
two and a half times more expensive).

[0024]  The tetrapotassium pyrophosphate may be present in an amount of from
about 3 to about 6 wt%, more preferably about 4 to about 5 wt% based on the weight of
the composition. Typicaily, the tetrapotassium pyrophosphate is present in an amount
of about 4 wt% based on the weight of the composition.

[0025]  The tetrapotassium pyrophosphate may comprise the sole potassium salt in

the composition.



to provide a given desensitizing benefit, typically about 1.95% potassi um

i on based on the weight of the dentifrice conposition, the cost of using

t et r apot aweizarwvipyss®phosphat e as t he sol e pot assi um sour eeTits2@99883fii cant | y
lower than if the potassiumsource is potassiumnitrate (approximately four
times nore expensive), potassiumcitrate (approxinmately two tinmes nore
expensi ve) or potassiumchloride (approximately two and a half tines nore
expensive). [0024] The tetrapotassi um pyrophosphate may be present in an

amoupso2ef f rpme ahapbsidohmabauth& Wntprisoieantiehruab smaboust 4 to about 5
wt ?0 based on the weight of the conmposition. Typically, the tetrapotassi um
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the conposition. Typically, the tetrasodiumtripolyphosphate is present in
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of treating sensitive teeth, the method comprising contacting a sensitive tooth surface
with the oral care composition of the present invention.

[0029]  The oral care composition of the present invention may be used in a method
of treating sensitive teeth and removing tartar from a tooth surface, the method
comprising contacting a sensitive tooth surface with the oral care composition of the
present invention.

[0030] The invention also includes a desensitizing, anti-tartar oral care composition
comprising, as a dual-function active agent providing desensitizing and anti-tartar
control benefits, an effective amount of tetrapotassium pyrophosphate in an orally
acceptable vehicle.

[0031]  The invention further includes the use, in a desensitizing, anti-tartar oral care
composition, of tetrapotassium pyrophosphate as a dual-function active agent

providing desensitizing and anti-tartar control benefits.

[0032]  The tetrapotassium pyrophosphate in the oral care compositions of the
invention may act as a chelating agent able to complex calcium found in the cell walls of
bacteria. Binding of this calcium weakens the bacterial cell wall and augments bacterial
lysis. The tetrapotassium pyrophosphate in both hydrated and unhydrated form. An

effective amount of pyrophosphate salt useful as such a chelating agent in the present



[ 0029] The oral care conposition of the present invention nmay be used in a
nmet hod of treating sensitive teeth and renoving tartar froma tooth
surface, wbeometilad conpri sing contacting a sensitive t®orhissamiaser Wit h
the oral care conposition of the present invention. [0030] The invention
al so includes a desensitizing, anti-tartar oral care conposition
conprising, as a dual-function active agent providi ng desensitizing and
anti-tartar control benefits, an effective anmobunt of tetrapotassium

pyrophosphate in an orally acceptabl e vehicle. [0031] The .invention further
i ncl GERPOPHETUSSCNFRYY T §ﬁ§?ﬁ£??ﬁ at %ﬁ%gfgﬁng”%F%Fhég?gn%gﬁ%gsition, of
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desensitizing and anti-tartar control benefits. f0032] The tetrapotassium
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I NCOLBRIHA AL EQANBFP € FB0 &Rkl @fettdpotdbsRaN pyRGphekp s inuseiingiedi ents such
as at | east one abrasive, at |east one fluoride source, at |east one

sur f actgrisiticats df ehs tnveméioniis anilely arilhblsh comenpekymer, at | east one
flavoring agent; at |east one enzyne, at |east one hunectant, and/ or at
| easo@ag PresQEMA bdodANdeEQN R BBEdsORSs Phedeedin titood! girerdentRisitt@otrassi um

pyrophosphate for use in the conpositions of the invention is wdely

avai laabineoum afaipoat ¢ao 50 wt. %. In certain embodiments, the fluoride source is
present in an amount of about 0.01 to 5 wt. %. In certain embodiments, the flavoring
agent in an amount of about 0.01 to 5 wt. %. In certain embodiments, the tape or strip

further includes at least one humectant in an amount of about 0.01 to 40 wt. %.

[0035]  The oral care compositions may further include one or more fluoride ion
sources. A wide variety of fluoride ion-yielding materials can be employed as sources
of soluble fluoride in the present compositions. Examples of suitable fluoride ion-
yielding materials are found in U.S. Pat. No. 3,535,421, to Briner et al.; U.S. Pat. No.
4,885,155, to Parran, Jr. et al. and U.S. Pat. No. 3,678,154, to Widder et al., incorporated

herein by reference.

[0036] Representative fluoride ion sources include, but are not limited to, stannous
fluoride, sodium fluoride, potassium fluoride, sodium monofluorophosphate, sodium
fluorosilicate, sodium monfluorophosphate (MFP), ammonium f}uemsﬂicatq as well as
tin fluorides, such as stannous fluoride and stannous chloride, and combinations
thereof. Certain particular embodiments include stannous fluoride or sodium flucride

as well as mixtures thereof.

[0037] [n certain embodiments, the oral care composition of the invention may also



[0034] In certain enbodi nents, an abrasive is present in the oral care
conposition in an anmount of about 1 to 50 wt. % In certain enbodi nents,

t he fl uorwoeomousze i s present in an anmount of about 0. @CTHUS289893126 | N
certain enbodi nents, the flavoring agent in an anmount of about 0.01 to 5
w. % In certain enbodinents, the tape or strip further includes at |east
one hunectant in an anount of about 0.01 to 40 wt. % [0035] The oral care
conposi tions may further include one or nore fluoride ion sources. A wde

vari eheh of doRd derh QY @l dr i JPHEh R zémgﬁﬂa%ﬁﬂ‘iﬂh%?@uﬁé safiGas of

soluble fluoride in the present conpositio l es of suitable fluoride
i onyitelsdippty aderdSghsman®,f00yndniof fldoSdeRahs. No. 3, 535,421, to Briner et
al.; US Pat. No. 4,885,155, to Parran, Jr. et al. and U.S. Pat. No.
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Representative fluoride ion sources include, but are not limted to,

st andeud dtlfuoniatleut 8.0H¥ Um0 %an ode enﬁnichmnﬂm frovoabale, 0.80ditain0 %, by

monof | uor ophosphat e, .sodi um fl uorosilicate, sodi um nonfl uorophosphate
(I\/FP)""“SHH%W‘HH‘W%%“&%“ in eagther gmbpdimens tin fluori des, such as stannous
fluoride and stannous chloride, and conbi nations thereof. Certain
parti[603%Yr enbotiaregest opgduadly schnholis thkvonipgsitam sagiben furtataderas wel |
as mxtures thereof. [0037] in cert odi nents, the o care
compdsPEftHFe quﬂeatilb\l@éﬁffﬁeﬁnﬁ%y %Tag%%%‘ﬁ HitAntg B HIWE vblﬁlc{waa%rﬁaé@nmhs or

1 uor 186 BEOVALNP, LOGEEH! i R ABNLS SULLECLENE L QoRRLY-about 25 ppm

to 5 ons.” ion nmay be added to
t he %ﬂﬁ@ﬁbﬁi@iﬁf&taﬂtge invention at a IeveI of from about 0. Ol%to 3.0%in
one enbodi nent or from about 0.03%to 1.0% by weight of the conmposition in

anot 6(54 mbogi,; Esux[fgggiﬁls ﬁ@%@%b%@& ﬂﬁh‘f ??Péi&mgl{%ctug%d P'a @e
conp Slt on n'ay € a surfactant or a mxture’o conp e SUI’ act ants.
Sui t 3939 458 fnsbAaBbIS eBRE; UBosat. Wb aho3sy7r easiasRbl; ¥ind U.S. Pat. No.

4,051,234, to Gieske et al., which are incorporated herein by reference.

[0041] In certain embodiments, the anionic surfactants useful herein include the
water-soluble salts of alkyl sulfates having from 10 to 18 carbon atoms in the alkyl
radical and the water-soluble salts of sulfonated monoglycerides of fatty acids having
from 10 to 18 carbon atoms. Sodium lauryl sulfate, sodium lauroyl sarcosinate and
sodium coconut monoglyceride sulfonates are examples of anionic surfactants of this

type. Mixtures of anionic surfactants may also be utilized.

[0042] In another embodiment, cationic surfactants useful can be broadly defined as
derivatives of aliphatic quaternary ammonium compounds having one long alkyl chain
containing from about 8 to 18 carbon atoms such as lauryl trimethylammonium
chloride, cetyl pyridinium chloride, cetyl trimethylammonium bromide, di-
isobutylphenoxyethvldimethylbenzylammonium chloride, coconut

alkyltrimethylammonium nitrite, cetyl pyridinium fluoride, and mixtures thereof.

[0043] [llustrative cationic surfactants are the quaternary ammonium fluorides
described in U.S. Pat. No. 3,535,421, to Briner et al., herein incorporated by reference.

Certain cationic surfactants can also act as germicides in the compositions.



stabl e throughout a w de pH range, for exanple, anionic, cationic, nonionic
or zwitterionic surfactants. [0040] Suitable surfactants are descri bed nore
fully, fovoesswmphzs in U S. Pat. No. 3,959,458, to Agri eclraisesosmBesii U. S.
Pat. No. 3,937,807, to Haefele; and U.S. Pat. No. 4,051,234, to G eske et
al ., which are incorporated herein by reference. [0041] In certain

enbodi nents, the anionic surfactants useful herein include the
mater-soluble salts of al kyl sulfates having fron110 to 18 carbon atons in
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nitrite, cetyl pyridiniumfluoride, and mi xtures thereof [004

|11 ustxickt ad etlafderr&‘rrﬂlansme;fcabt lene oxatecarivengaias ef ﬂlaplyﬂtmﬂ‘lﬁdmlﬁhglor i des

described in U S. . Pat 5,421, to, Bri.ner et, al re or por at ed
by EhePRETY ahing, il et Bar AhGRRe gkl SroreiGBLRSge e o' ©

t he %BﬁBQi%feE'a pﬁn{x%r%”of%hhgf%% .ijve nonionic surfactants that can be used

in éhe conp 05|f n defined as conmpounds produced by t he
con ion . OXI hyd hi | t
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lim te uroni cs, polyethylene oxide condensates of al kyl phenols,
pr odyHosphomium, and sulfonium compounds in which the aliphatic radicals can be

straight chain or branched, one of the aliphatic substituents can contain from about 8 to
18 carbon atoms and contain an anionic water-solubilizing group, e.g., carboxy,
sulfonate, sulfate, phosp'hate or phosphonate. Illustrative examples of the surfactants
suited for inclusion into the composition include, but are not limited to, sodium alkyl
sulfate, sodium lauroyl sarcosinate, cocoamidopropyl betaine and polysorbate 20, and

combinations thereof.

[0046]  The surfactant or mixtures of compatible surfactants can be present in the
compositions of the present invention from about 0.1% to about 5.0%, in another
embodiment from about 0.3% to about 3.0% and in another embodiment from about
0.5% to about 2.0% by weight of the total composition. The dosage of surfactant in the
individual strip or tape (i.e., a single dose) is about 0.001 to 0.05% by weight, 0.003 to
0.03% by weight, and in another embodiment about (.005 to 0.02 % by weight.

[0047]  Flavoring agents which are used in the practice of the present invention
include, but are not limited to, essential oils as well as various flavoring aldehvdes,
esters, alcohols, and similar materials. Examples of the essential oils include oils of

spearmint, peppermint, wintergreen, sassafras, clove, sage, eucalyptus, marjoram,

8



derived fromthe condensation of ethylene oxide with the reaction product
of propyl ene oxi de and et hyl ene di am ne, ethyl ene oxi de condensat es of

al i phati cweleohiahsis | ong chain tertiary am ne oxides, | eng/usb@on3gserti ary
phosphi ne oxi des, |ong chain dial kyl sulfoxides and m xtures of such
materials. [0045] In certain enbodi nents, zwitterionic synthetic
surfactants may be used and can be broadly descri bed as derivatives of

al i phatic quaternary amoni um phosphom um and sul f oni um conpounds, in

Wi Chifh R&nBh! lenﬁH,?inq@%ir& Puit A LEREE AN (COB] De¥ucRARENET, e of the
C 1 6m é?boufl 018 b

al i phatic substituents contaln carbon at ons and

cont ainBnfid] Al andtagietissb Ul driadh Ren kRN tLerBployCidie RN Yof p%ﬁb@ﬁﬁf%{te,

sul fate, phosphate or phosphonate. Illustrative exanples of 'the surfactants
sui t exthd gpeairméntusi on into the conposition include, but are not limted to,
sodi um al kyl sul fate, sodium | auroyl sarcosinate, cocoam dopropyl betaine

and gobsgjor bahe cathpaafibrzaiihi optidens hbRfdaine (100464 pdRensyr baeh ant  or

m xtures of conpatible surfactants can be present in the conpositions of

t he pratesiads aeveel keawhriorthabsubeingrnapioyedbotire Brovpf theirdnest #xds enbodi nent
from about 0.3%to about 3.0% and .i.n_anot he mbodi ment from ahout 0.5%to
aboutPETag B Ly rETak st R A R e Hotuger B L RPAEant 1 1
the | PGSRl saBik! tRr8n EAPSdthets i LAY & A k 0.;001 to 0.05%
by weight, 0. 00310 i pEdhamts indhuge 1t & L85l b iOPS 1 °0 008
to 0.ddhy¥eidevai gid wiflOddotheFpaly netridl@gdnlaniniiycinateratsethdndnidiefder act i ce
of the present invention include, but are not limted to, essential oils as
vel | examplarmeiy] vl etherd mathersabglenekharisg agnelsholas weight VW) af

mat er j, al | es .ot essential oils includ il]s of spearmnt,

pepp etk a0 DU Y g ekl D SRR 6P oldinsts ey BBt st & Catlres

R | Ok RM3O{INATE06,00GMBY 119 (w9 i ARy are
such chem cal s ago'me(ﬁt h(li}f 2,1190 r%ﬂ%ﬁ?@}%%&ﬁé%?&?&%@? gﬁcﬁﬂ%ﬁ%%égqﬁnewr]ns

enpl oY,a00% odidAF athepeipgie urpbration.

[0049]  Other polymers include those such as the 1:1 copolymers of maleic anhydride
with ethyl acrylate, hydroxyethyl methacrylate, N-vinyl-2-pyrollidone, or ethylene, the
latter being available for example as Monsanto EMA No. 1103, M.W. 10,000 and EMA
Grade 61, and 1:1 copolymers of acrylic acid with methyl or hydroxyethyl methacrylate,

methyl or ethyl acrylate, isobutyl vinyl ether or N-vinyl-2-pyrrolidone.

[0050]  Suitable generally, are polymerized olefinically or ethylenically unsaturated
carboxylic acids containing an activated carbon-to-carbon olefinic double bond and at
least one carboxyl group, that is, an acid containing an olefinic double bond which
readily functions in polymerization because of its presence in the monomer molecule
either in the alpha-beta position with respect to a carboxyl group or as part of a terminal
methylene grouping. Ilustrative of such acids are acrylic, methacrylic, ethacrylic,
alpha-chloroacrylic, crotonic, beta-acrvloxy propionic, sorbic, alpha-chlorsorbic,
cinnamic, beta-styrvlacrvlic, muconic, itaconic, citraconic, mesaconic, glutaconic,
aconitic, alpha-phenylacrylic, 2-benzyl acrylic, 2-cyclohexylacrvlic, angelic, umbellic,
fumaric, maleic acids and anhydrides. Other different olefinic monomers

copolymerizable with such carboxvlic monomers include vinylacetate, vinyl chloride,



and spearmnt. [0048] The conpositions also optionally include one or nore
polynmers. Such materials are well known in the art, being enployed in the
form of tweiznioimesaci ds or partially or fully neutrali retd/usatoen3sel ubl e
al kali metal (e.g. potassium and sodiun) or ammonium salts. Certain

enbodi ments include 1:4 to 4:1 copolyners of nmaleic anhydride or acid with
anot her polynerizable ethylenically unsaturated nononer, for exanple,

met hyl vinyl ether (nethoxy ethylene) having a nol ecul ar weight (MW) of

oot 30RO PO P R BURS R OREL B B ALTLLERG o o
Phar megeutsbhedilir ade (MW 70, 000), of GAF Chem cals Corporation. [0049]
Q her polynmers include those such as the 1:1 copol yners of mal ei ¢ anhydri de

Wi th byl aor ikl cldiy O 825)@%&5{& B ARINUAL LeoMpULingh Brbhla | done,  of
et hyl'ene,” the latter being dvailabre for exanpfe s 'Mbnsanto EVA No. 1103,
M W HdémOpolvamnds BMiultstadedodcrvaintides dnd ppohymeps]yohieer yinsstuagied W t h

met hyl or hydroxyethyl nethacrylate, nethyl or ethyl acrylate, isobutyl

vi nylsublomis agds apd saljs theresty opardisiar wioosiolSuctabledagedh enalrsgturates

pol ymeri zed olefinically or ethylenicall nsat urat ed carboxylic agcids
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which readily functions in polynerization cause of I1ts presence 1n the

nmononeryU BoPec Noe 4842 3¢7, Jun. 2Ha9ad phaabil, anqeepotdted hatdih b esfeeerticet 0 a
carboxyl group or as part of a term nal nethylene grouping. Illustrative of

such [peds an@oRtdMserul RS f&;@gbwm@pic §%é}?f§ Xk Ges BOIRRANSHLOGRACTY! i C,
crotonic, beta-acryioxy propioni'c, sorbic, alpha-ch”orsorbic, cinnam c,
bet a-sirticylaagrthbsccomtuindmt propdréioan o€ anonic aatriecactive satiabtack]s sgichtaaconi c,
aconitic,  al pha-phenylacrylic, 2-benzyl acrylic, 2-cyclhexylacrylic,
angeldspattigasel | glgtamic acid and phosphoserine, as disclosed in U’S. Pat. No. 4,866,161

Sikes et al., incorporated herein by reference.

[0053]  The oral care compositions of the invention may also optionally include one
or more enzymes. Useful enzymes include any of the available proteases,
glucanohydrolases, endoglycosidases, amylases, mutanases, lipases and mucinases or
compatible mixtures thereof. In certain embodiments, the enzyme is a protease,
dextranase, endoglycosidase and mutanase. In another embodiment, the enzyme is
papain, endoglycosidase or a mixture of dextranase and mutanase. Additional
enzymes suitable for use in the present invention are disclosed in U.S. Pat. No. 5,000,939
to Dring et al.,, U.S. Pat. No. 4,992,420; U.S. Pat. No. 4,355,022; U.S. Pat. No. 4,154,815;
U.S. Pat. No. 4,058,595; U.S. Pat. No. 3,991,177; and U.S. Pat. No. 3,696,191 all
incorporated herein by reference. An enzyme of a mixture of several compatible
enzymes in the current invention constitutes from about 0.002% to about 2.0% in one
embodiment or from about 0.05% to about 1.5% in another embodiment or in vet

another embodiment from about 0.1% to about 0.5%.

[0054]  Water may also be present in the oral compositions of the invention. Water,
employed in the preparation of commercial oral compositions should be deionized and

free of organic impurities. Water commonly makes up the balance of the compositions



fumaric, maleic acids and anhydrides. O her different ol efinic nononers
copol vrneri/abie with such carboxvlic nononers include vipvlacetate vinyl
chl ori de.wprmtohyhs4sal eate and the |i ke. Copol ymers cont acm/usadobiosesent
carboxylic salt groups for water-solubility. [0051] L further class of

pol ymeric agents includes a conposition containing honopol yners of
substituted acryl am des and/ or honopol yntrs of unsaturated sul fonic acids
and salts thereof, in particular where polyners are based on unsat ur at ed
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proportions of anionic sgfface active amno acids such as aspattic acid,
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Si kes et al., incorporated herein by reference. [0053] The oral care
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dextranase and nutanase. Additional enzynes suitable for use in the present
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conpati bl e enzynmes 1n the current invention constl 002%
t o ahodtirtReOfmproverthe composition's texture. Thickening agents in an amount from

0.5% to 5.0% by weight of the total composition can be used.

[0056] Within certain embodiments of the oral compositions, it is also desirable to
incorporate a humectant to prevent the composition from hardening upon exposure to
air. Certain humectants can also impart desirable sweetness or flavor to dentifrice
compositions. The humectant, on a pure humectant basis, generally includes from
about 15% to 70% in one embodiment or from about 30% to 65% in another

embodiment by weight of the dentifrice composition.

[0057]  Suitable humectants include edible polyhydric alcohols such as glycerine,
sorbitol, xylitol, propylene glycol as well as other polyols and mixtures of these
humectants. Mixtures of glycerine and sorbitol may be used in certain embodiments as

the humectant component of the toothpaste compositions herein.

[0058]  Inaddition to the above described components, the embodiments of this
invention can contain a variety of optional dentifrice ingredients some of which are
described below. Optional ingredients include, for example, but are not limited to,
adhesives, sudsing agents, flavoring agents, sweetening agents, additional antiplaque

agents, abrasives, and coloring agents. These and other optional components are



enbodi nent or from about 0.05' ?* to about 15% i n anot her enbodi nent or in
yet anot her enbodi nent from about 0.1%to about 0.5V [0054] Water ma\ al so
be presemwoiniotthies4sr al conpositions of the invention. WeCErS2@apboyed in
the preparation of conmercial oral conpositions should be deionized and
free of organic inpurities Water tommoruv nmakes up the bal ance ot the
conpositions 1"and includes from about 10%to 50% about 20%to 40% or about
10%to 15% by wei ght of the oral conpositions. This anount of water
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with or "t he rapot as
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conposi ti ons, is sonetimes necessary to add some thickeni'ng material to
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agent car boxyvi ny , carrag€enan ose and
Mﬂteﬁmﬁgb@ﬂk@d$@hhﬁkﬂﬂ@ﬁ@bﬁ@ﬂOSG et hers such as sodlunlcarboxynethyl
cel l ul ose and sodi um car boxynet hyl hydroxyethyl cellul ose. Natural guns
such as karaya, gum arabic, and gumtragacanth can al so be incorporated.
Col | oi dal magnesium alum numsilicate or finely divided silica can be used
as conponent of the thickening conposition to further inprove the
conposition's texture. Thickening agents in an amount from0.5%to 5.0% by
wei ght of the total conposition can be used. [0056] Wthin certain

enbodi ments of the oral conpositions, it is also desirable to incorporate a
hunmectant to prevent the conposition from hardeni ng upon exposure to air.
Certain humectants can al so i npart desirable sweetness or flavor to
dentifrice conpositions. The humectant, on a pure hunectant basis,
generally includes from about 15%to 70%in one enbodi nent or from about
30%to 65% i n anot her enbodi nent by wei ght of the dentifrice conposition.



[ 0057] Suitable hunectants include edible polyhydric al cohols such as

gl ycerine, sorbitol, xylitol, propylene glycol as well as other polyols and
m xt ur es Wb 20tegessdBunect ants. M xtures of gl yceri ne andPsoriscaoolo3ssay be
used in certain enbodi nents as the humectant conponent of the toothpaste
conpositions herein. {0058] In addition to the above descri bed conponents,
the enbodi nents of this invention can contain a variety of optional
dentifrice ingredients sone of which are described bel ow. Optional

i ngredients include, for exanple, but are not |limted to, adhesives,
sudsi ng agents, flavoring agents, sweetening agents, additional antiplaque
agents, abrasives, arid coloring %gﬁﬂiquhese and ot hei optional conponents
arcfurther described in U S Pat. . %%004,597, to Majeti; U S Pat. No.
3,959,4%8,;L,0 Agricola et al. and U S. Pat. No. 3,937,807, to Haefele, al
bei ng incorporated herein by reference. [0059] A nunber of references have
been cited, theAeRtddsetidhgcdastires @hl whtebnpigitidic@mprighednheagiyn by
reference. nCLAIMS We claim 1. A desensitizing, anti-tartar oral care
conposi t i eucewaplesihige and enadtfegtisie deptrsbiang ehidoingi-anthr amafritedt i ve
desensitizing and .anti-tartar anmount of tetrapotassium pyrophosphate. 2 The
conpositiJﬁ“gPO%§%Pﬁ}RY“¥ﬂE?BPWEthe t et r apot assi um pyr ophosphate i s present
in an anount of from about 1 to about 8 wt % based on the wei ght of the
conposition. 3 The conposition of claim2, wherein the tetrapotassi um
pyrophosplmat e iTheuorseMitibi ofblagfdy dthedéinfthe metakithssBuipabphibshart % based
on the weight of the conposition. 4. The conposition of claim3, wherein

t he t et r apotessinmmpyrapboy pranebpyt 1 to about 8 wt% based on the weight of the

composition.

3 The composition of claim 2, wherein the tetrapotassium pyrophosphate is
present in an amount of from about 3 to about 6 wt% based on the weight of the

composition.

4. The composition of claim 3, wherein the tetrapotassium pyrophosphate is
present in an amount of about 4 to about 5 wt% based on the weight of the

composition.

5. The composition of claim 4, wherein the tetrapotassium pyrophosphate is

present in an amount of about 4 wt% based on the weight of the composition.

6. The composition of claim 1, wherein the tetrapotassium pyrophosphate

comprises the sole potassium salt in the composition,

7. The composition of claim 1, further comprising an anti-calculus amount of

sodium tripolyphosphate.



present in an anmount of about 4 to about 5 wt % based on the wei ght of the
conposition. 5 . The conposition of claim4, wherein the tetrapotassium
pyr ophosphatelog4fasesent in an anmount of about 4 wt Y%basedTars2adm3asei ght of
t he conposition. 6. The conposition of claim1l wherein the tetrapotassium
pyr ophosphate conprises t sole potassiumsalt in the conposition. 7. The
conposition of claim1, further conprising an anti-cal cul us anount of

sodi um tri pol yphosphate. 8. The conposition of claim?7, wherein the sodi um

tripol yphgsphatg.$, x@?&\?@&t\ of Aaff 72WHERLinGhe fl}f)&mn@l%? blybhbSpiew 10 wt %
based on the wei ght t he conp05|f|on 9. The conp05|f|on of cl aim 8,

wher ei n t heesadiinmtnqoltyplinsphabet i so ppesterit wit asedinnuhe wefiglabdube 7 wt %
based on the weight of the conposition 10. Anethod of removing tartar from
a tooth s¢PPEitiathe net hod conprising contacting a tooth surface of the
oral cavity with the oral care conposition of claiml1. 11 . Anethod of
treating sensitive teeth, the nethod conprising contacting a sensitive

tooth surface Wy GG oF AR ROMRRSEHIAR s§diiGh & 1J hb2phdfie et hod of
treating sensitive teeth and rempving tartar froma too h surface t he

met hod coqpeusnm@ananMaﬂﬁuﬂgbausem&ﬁib&ﬁdﬁﬂoﬂhnsaghaoéﬂwmkmnpman@maI care
conposition of claim1. 13. A desensitizing, anti-tartar oral care
conposi tion conprising, as a dualfunction active agent providing

desensiti art nt.rol . ben fect . nt.  of
tet rapot adlt o by Stk R EF R B fF g Phirk SR BRI P SRR
contacting a tooth surface of the oral cavity with the oral care composition of

claim 1.

11. A method of treating sensitive teeth, the method comprising contacting a

sensitive tooth surface with the oral care composition of claim 1.

12. A method of treating sensitive teeth and removing tartar from a tooth
surface, the method comprising contacting a sensitive tooth surface with the oral

care composition of claim 1.

13. A desensitizing, anti-tartar oral care composition comprising, as a dual-
function active agent providing desensitizing and anti-tartar control benefits, an
effective amount of tetrapotassium pyrophosphate in an orally acceptable

vehicle.

14.  The composition of claim 13, wherein the tetrapotassium pyrophosphate

is present in an amount of about 4 wi% based on the weight of the composition.

15.  The composition of claim 14, wherein the tetrapotassium pyrophosphate

comprises the sole potassium salt in the composition.



14. The conposition of claim 13, wherein the tetrapotassi um pyrophosphate
is present in an anount of about 4 wt Co based on the weight of the
conposi t iwn.20lBL145H8e conposition of claim 14, wherein tRETUSRORQPEI3AESI UM
pyr ophosphat e conprises the sole potassiumsalt in the conmposition.1l6. Use,
in a desensitizing, anti-tartar oral care conposition, of tetrapotassium
pyrophosphate as a dual -function active agent providi ng desensitizing and
antitartar control benefits 17. The use of claim 16 wherein the

tetrapot aggi u%xr ﬁpahc?és%géittﬁid% aBEe%ﬁB? obdl e &%Eﬂ‘htlgﬁ Sbethpdtaskiunbased

on the wei ght e conpositi The use of claim 17, V\,herel n the

tetrapot a@%ké@ﬁﬂ@ph@@r@ﬁepha&letmﬁpmasﬁ% b@mtqﬁbelcbnqmsmm’maagmndmmhe
conposi tion.
tartar control benefits.

17.  The use of claim 16, wherein the tetrapotassium pyrophosphate is present

in an amount of about 4 wt% based on the weight of the composition.

18.  The use of claim 17, wherein the tetrapotassium pyrophosphate comprises

the sole potassium salt in the composition.
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