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2 Feb 2007 WO 20041012693 PCT/US2003/024526 DENTINAL
DESENSITIZING DENTIFRICE PROVIDING ENHANCED
REMINERALIZATION AND ANTICARIES BENEFITS BACKGROUND

OF THE INVENTION 5 1. Field of the Invention 10 The present inventiop Feb 2007

WO RHHBR4 a desensitizing dentifrice composition which elifiRAai820$i/024526
reduces the discomfort and pain associated with dentinal hypersensitivity

and more particularly to a desenS| ing dental compaosition containing a
potassiunﬁm i{m ft;ﬁ QYIRER xé')ected enhanced
anticamﬁ%mwwglgw BENEEDentinal
hypersensitivity is defined as acute, localized tooth pain in response to
physical stimulatign of /68 SEReerRNhermal (hot or cold)
osmotic, tactile combination ot thermal, osmotic and tactile stimulation of
the exposed dentin. 20 Exposure of the dentine, which is generally due to
1. FielgpbidnvertiAR gums, or loss of enamel, frequently leads to
hypersensitivity. The art has determined that dentine tubules open to the
surface have a high correlation with dentine hypersensitivity, Abs, J. Clin.
Periodontal. 14,280-4 (1987). Dentinal tubules lead from the pulp to the
cementum. When the surface 25 cementum of the tooth root is eroded,
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are j‘fectlve in the treatment of dentinal” hypersensitivity. For example,
U.S. 3,863,006 discloses that toothpastes containing potassium salts

2. TheRohrarpotassium nitrate desensitize the teeth after tooth brushing for
several weeks. It is believed by those skilled in the art that an elevation in
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of thermal, osmotic and tactile stimulation of the exposed dentin.

Exposure of the dentine, which is generally due to recession of the gums, or loss of enamel,
frequently leads to hypersensitivity. The art has determined that dentine tubules open to
the surface have a high correlation with dentine hypersensitivity, Abs, J. Clin. Periodontal.
14,280-4 (1987). Dentinal tubules lead from the pulp to the cementum. When the surface
cementum of the tooth root is eroded, the dentinal tubules become exposed to the external
environment. The exposed dentinal tubules provide a pathway for transmission of fluid
flow to the pulpal nerves, the transmission induced by changes in temperature, pressure and
ionic gradients.

It is known to the art that potassium salts are effective in the treatment of dentinal
hypersensitivity. For example, U.S. 3,863,006 discloses that toothpastes containing
potassium salts such as potassium nitrate desensitize the teeth after tooth brushing for
several weeks. It is believed by those skilled in the art that an elevation in the extracellular
potassium concentration in the vicinity of pulpal nerves underlying sensitive dentin is
responsible for the therapeutic desensitizing effect of topically applied oral products which
contain potassium nitrate. Due to passive diffusion 'of potassium ion into and out of the
open dentine tubules, repeated application of the active ingredient is necessary to build up
the necessary concentration in the vicinity of the pulpal nerves.
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contain potassium nitrate. Due to passive diffusion of potassium ion into
and out of the open dentine tubules, repeated application of the active
ingredient is necessary to build up the necessary concentration in the
vicinity of the pulpal nerves. 2 Feb 2007 WO 200-41012693

WO PIGvII830031024526 It is believed that the improved paipaeiski®s/024526
obtained from the use of potassium salts in combination with gradual
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compounds are effective to reduce the incidence of dental caries.
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simultfAEAsIAEpdR NS QampRTiligRs, which provide maximum fluoride ion
availability in brushing solutions formed using the dentifrice.

2 Feb 2007

The effectiveness of fluoride treatment is dependent upon the amount of fluoride ion which
is available for deposition on the enamel being treated. It is, therefore, desirable to
formulate dentifrice compositions which provide maximum fluoride ion availability in
brushing solutions formed using the dentifrice.

While the prior art discloses the use of various oral compositions for the treatment of
dentinal hypersensitivity, dental caries, and enamel demineralization there is still a need for
additional compositions and methods which provide improved performance in such
treatments.

SUMMARY OF THE INVENTION
In accordance with the present invention there is provided an oral composition and method

for the treatment of dentinal hypersensitivity which exhibits improved anticavity and
remineralization properties, the composition containing a fluoride ion releasing salt and a
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While the prior art discloses the use of various oral compositions for the
treatment of dentinal hypersensitivity, dental caries, and enamel
demineralization there is still a need for 30 additional compositions and
methods which provide improved performance in such treatments.

w0 24dMiviedzY OF THE INVENTION 35 In accordance with therxiSaR 24526
invention there is provided an oral composition and method for the
treatmenwg ﬁfﬁmmal hypersensitivity which exhibjts improved anticavity

potassijp e} SR BRO AR AL E A BRI SR ES MG A BIREESon
compopafbHIIR§eSA RiARPRronIaden ENdiey o riparobee0300 to 8800 parts per
millionR Pk HikH1ie/ AR« betbposiias bein g deffaebio sedimempe undlineasHaspdbout
T S R e (o e
relie fﬁ@)p%i u%lirl%@c & eOMPoS; ’o%eﬁelng g’l}(f%reu&etoaﬁ?afﬁp egn%él'lgéﬁﬁ‘?@ H
resistanged@ 6RYILES; to about 9 whereby upon repeated application of the

composition to the teeth increased 5 relief from dentinal hypersensitivity is
In the ©¥a mced by the user accompanied by improved resistance to cavities.

Fig. 1 |0 IREMRYINGS BI9 i d,RpAMisserdedal e 000 magnification, of.a

surface freate componen ntlfrlce COﬂ alnlng

dual compAneph e AT kTR IR é%’&ﬁ%ﬁﬁ’&?%@%@@%“%éﬁ‘dﬁﬁ?m{?&?d@
5000 pryn fluoride honbitfftyrwei gulasd pmassinmeniBae 6§ % bighe) cwherbéreth the
first cofitpbaTip GaLBied bl fesd ma:w&fsécérmd)ﬂip’oﬁasmgh%m ROBPIRL of

9.5 wild VA AT pHURIRIBHBL AR ERRA L e combined

components being 7.5. 15 Fig.2 isa SEM r cor ed at 2,000 x
magnification, of a dentin disk surface treated with the combined

Fig2 apRarapchat 3 PO meenifisationnab a dentipldiskrsiedace trralpdivith the
combindS@rp8fs8If amotapanyveidupbiasmiomannideatitactod thd @ride pntaining

Us 6, fﬁim%n{zﬁiﬁé@g% %&%ﬁﬁgh{%&éi%l%%ﬁ@&&%ﬁgwsﬁ 'tS
allin el e second.com en ne n
g e L e R

the sw%%ﬁm@a RaBIRstrhacrag Rl &%ﬂ@l‘)%@@rﬁ%‘&%@@@%@“@m

being Tflagnification of

Fig. 3 is a scanning electron photomicrograph (SEM) recorded at 2,000 x magnification of
a dentin disk surface treated with a phosphate buffer solution.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The composition of the present invention may be a single phase composition or a dual
phase composition.

The dual phase composition is comprised of two components in which a first dentifrice
component is maintained at an alkaline pH of about 8.5 to about 9.9 and preferably about
9.0 to about 9.9, and a second dentifrice component is buffered to maintain the pH at a
substantially neutral pH level of 6.5 to 7.0. The two components are preferably combined
in approximately equal weight proportions, so that about one-half of the concentration of
any particular ingredient within either component will be present when the components are
combined and applied to the teeth, as by brushing. Both components are preferably
formulated to have similar physical characteristics, so that the two components may be

2 Feb 2007
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a dentin disk surface treated with a phosphate buffer solution. 25
DESCRIPTION OF THE PREFERRED EMBODIMENTS The composition
of the present invention may be a single phase c(omposition or a dual
phase composition. 30 The dual phase composition is comprised of two
wocostpeents in which a first dentifrice component is mainjgifngd3b26b4526
alkaline pH of about 8.5 to about 9.9 and preferably about 9.0 to about
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prefemg issisi g Akl g,gléhpuffered in the range of about 7.5 to about
and preferably about 8.5t0 about 9. The buffering agent is preferably

an alkali metal phosphate salt and most preferably a mixture of mono-
In a duglromponset depfilirselds BisasBiratdnyght ok bt qrecieplifnicesenmpopeatint in
prepardth bavérg ifri adkalive pbharehiredimposftishaticdvis¢iatiar td habyrwrighierT he
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about

An alkaline agent such as an alkali metal compound including sodium hydroxide,
potassium hydroxide, sodium bicarbonate, sodium carbonate, N-sodium silicate a sodium
silicate in 34.6% water available from PQ Corporation) is incorporated in the alkaline pH
dentifrice component of the dual component dentifrice in amounts in the range of about 0.5
to about 15% by weight, preferably about 1.0 to about 8% by weight and most preferably at
about 1.0 to about 5.0% by weight of the component. Mixtures of the above alkali metal
compounds may also be used. Sodium hydroxide is the preferred alkaline agent.

The humectant used in the preparation of the vehicle for the dentifrice composition of the
present invention is generally a mixture of humectants, such as glycerol, sorbitol and a
polyethylene glycol of molecular weight in the range of 200 t01000, but other mixtures of
humectants and single humectants may also be employed. The humectant content is in the
range about of 10% to about 50% by weight and preferably about 20 to about 40% by
weight of the dentifrice component. The water content is in the range of about 20 to about
50% by weight and preferably about 30 to about 40% by weight.

Thickeners used in the preparation of the dentifrice vehicle include organic and inorganic
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prepared having an alkaline pH and a composition otherwise similar to
that of the other having a buffered neutral pH. The pH of the alkaline

component is adjusted to a pH of about 8.5 to about 9.7 and preferably2 reb 2007
about 9.0 to about 9.5. The pH of the combined dentifrice components’is ©

wo invdneizessge of about 7.5 to about 8.6 and preferably aboetCT/BSawo2@4526
about 8.5 An alkaline agent such as an alkali metal compound including
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Sylox IofmpoMERt 6fabe dual component dentifrice in amounts in the range of
about 0.5 to about 15% by weight, preferably about 1.0 to about 8% by
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but other mixtures of humectants and single humectants may also
be employed. The humectant content is in the range about of 10% to
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morganlc 007 WO 20041012693°PC
about Otﬁl&él?ﬂé’r% Rya¥ifietickeners which may be included in the dentlfrlce
components include amorphous silicas such as Zeodent 165 available
Surfactinidy bR ifcoiReiaiion, thedertyiive donfposnitiRo provide Soaingranic
prope ra@tckﬁttemmﬁm raBtsyAREHE gHRRiand Solaids. w@m%ﬂﬁ@@o@

are the onents of th resent inventi es of

ent |fr|c
anioni SRRRRAFE “i%clf:r&%%?ﬁéﬁ SR S8 NP GO
which em&mﬁéusypééarwﬁ@ WVCQEMBW fch as the salt of the
monostiyated vetoglpranddcd| hydogeinteld axgbaity binfathy hciddubdisg, aryl sulfonates
such as sodium dodecyl benzene sulfonate, higher fatty sulfoacetates, higher fatty acid

esters of 1,2 dihydroxy propane sulfonate.

The surfactant agent is generally present in the dentifrice component composition of the
present invention at a concentration of about 0.5 to about 10.0% by weight and preferably
about 1.0 to about 5.0% by weight.

Abrasives may be incorporated in the dentifrice composition of the present invention and
preferred abrasives are siliceous materials, such as silica. A preferred silicais a
precipitated amorphous hydrated silica, such as Sorbosil AC-35, marketed by Crosfield
Chemicals, or Zeodent 115 from Huber Company but other abrasives may also be
employed, including hydroxyapatite, sodium metaphosphate, potassium metaphosphate,
tricalcium phosphate, calcium phosphate dihydrate, anhydrous dicalcium phosphate,
calcium pyrophosphate, magnesium orthophosphate, trimagnesium phosphate, calcium
carbonate, sodium bicarbonate, alumina trihydrate, aluminum silicate, calcined alumina and
bentonite.
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hydroxypropyl methyl cellulose, and hydroxyethyl cellulose. 10 The
inorganic thickener may be incorporated in the dentifrice composition of
the present, invention at a concentration of about 0.5 to about 5% by
weight and preferably about 1 to about 3% by Welght The organic
WoHiekEA6Smay be incorporated in the compositions of the R§iB&8a903/024526
invention at a concentration of about 0.1 to about 3% by weight and
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potassium or sodium lauryl sulfate 20 which is preferred, higher fatty acid

The sdmee@gwemmoaeé@ﬁaiﬁsoﬁwgea&mﬁ Sakef bribBgeesdliaiad

monoglyc cerld of h f r
mduanﬁf%cr’1ates suc 5{9{ a%lum odec %yr%}%eg}gurf&d? &I%%é]@rgg?t?onm
and PQIasRINE QXA WilHRAUASHY ™ Diratsbere drafeathy GRS 8PS R & i onate.

generdlly Tikerpondiadtiamregerniseyef thealbptifrsecrampenentieaitifidonceoration ofit

about CQMRSH T RR HESRNSreTeeiblipEbaiieB o6 GBI Pagu! 0.5 to
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bentonite. 5 2 Feb 2007 WO 2004/012693 PCTIUS2003f024526 The
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invention mclude water soluble salts such as dialkali or tetraalkali metal pyrophosphate
salts such as NagP,07 (TSPP), K4P207, NasK,P207, NayHoP2O7 and KoHoP2O4.
Polyphosphate salts include the water soluble alkali metal tripolyphosphates such as
sodium tripolyphosphate and potassium tripolyphosphate.

The pyrophosphate salts are incorporated in the dentifrice composition of the present
invention at a concentration of about 0.5 to about 2.0% by weight, and preferably about 1.5
to about 2% by weight and the polyphosphate salts are incorporated in the dentifrice
composition of the present invention at a concentration of about 1.0 to about 7.0% by

weight.

Colorants such as pigments and dyes may be used in the practice of the present invention.
Pigments include nontoxic, water insoluble inorganic pigments such as titanium dioxide
and chromium oxide greens, ultramarine blues and pinks and ferric oxides as well as water
insoluble dye lakes prepared by extending calcium or aluminum salts of FD&C dyes on
alumina such as FD&C Green #1 lake, FD&C Blue #2 lake, FD&C R&D #30 lake and
FD&C #Yellow 15 lake. The pigments have a particle size in the range of 5-1000 microns,
preferably 250-500 microns, and are present at a concentration of 0.5 to 3% by weight.
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normally be in the range of 5 to about 40% by weight and preferably about
10 to 25% by weight. 5 The source of desensitizing potassium ion is
generally a water soluble potassium salt including potassium nitrate,
potassium citrate, potassium chloride, potassium bicarbonate and

wOopotaesieed oxalate with potassium nitrate being preferred. PUSeaBeuses
salt is generally incorporated in one or more of the dentifrice components
at a concentration of about 1 to about 20% by weight and preferably

about 3 to about 10% by weight. 10 Fluoride ion rele sirl salts are
Dyes yspdryBrREAS Hee AE R RTFIFOL IRYFRBSRATS § f%%ﬁ %ﬁ\% Sftand are
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sulfophenylazecinpb e BoARTH ARt TR REeR: Stdisrdive slabab Hid
N-ethsgpgisuffibenogiinate)-Sedy i 4thgddey-2eslilfomiwopbéuyDphosiyiaec it
(ngﬁa{@mh ﬂb@{igﬁ-%r@hsr@jam;mgﬁl i&@nlqnf?bl&@smgss' fpittssi E@sodiur_n saltf
. Pyr sphate s aving anticalculus effi .U | g eo
ot i SR DR LR e gL B dipslee ©
thereofdfy X3 PRERATSAD pHSS TGRS elRE & bR deeRIAPo TP Liss) VaaByg?,
the préda KRPROY i p2k¢APR0eaded U<AE2PROPsi il yp Hesphatatdadm rrcvide
0.00041j2:¥¥ate5 SBbUP e alsaN BTt wipphRAsPhates such as sodium
tripolyphosphate and potassium tripolyphosphate. 25 The pyrophosphate

_salts are incorporated ip the dentifrice composition of thec{‘):re ent
A siripg] R BECIL Y 28 G BPSD G016 B AU SERBRETL GRS, and
embogipadetrabieaisegntinyentighoMberointsplaranih eberntrrstRaweHIs pitate salts
incorparatéd oo sackaitdd ddhefdentisigonemsodsitivpaistie theeasiviamydatign at a
phamﬁs&sgamtis}mgm%gcﬁmebswﬁz o aPinvaig bleiomptasiich as

Colori T3 NG 05 osH i HIB RrachSs. ALY Saghl e 10
. Fgment‘s Incitide RONtoxick water INSoluble norganic pigments such as
discusged#Rf¥Fdioxide and chromium oxide greens, ultramarine blues and pinks

and ferric oxides as well as water
Any suitable flavoring or sweetening material may also be incorporated in the dentifrice

composition of the present invention. Examples of suitable flavoring constituents are
flavoring oils, e.g., oils of spearmint, peppermint, wintergreen, sassafras, clove, sage,
eucalyptus, marjoram, cinnamon lemon, and orange, and methyl salicylate. Suitable
sweetening agents include sucrose, lactose, maltose, sorbitol, xylitol, sodium cyclamate,
perillatine, and sodium saccharin. Suitably, flavor and sweetening agents may together

comprise from 0.01% to 5% or more of the preparations.

Antibacterial agents are non-cationic antibacterial agents based on phenolic and
bisphenolic compounds, halogenated diphenyl ethers such as Triclosan, benzoate esters and
carbanilides as well as cationic antibacterial agents such as chlorhexidine digluconate. Such
antibacterial agents can be present in quantities of from about 0.03 to about 1% by weight
of the particular component.

2 Feb 2007
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of FD&C dyes on alumina such as FD&C Green #1 lake, FD&C Blue #2
lake, FD&C R&D #30 lake and FD&C #Yellow 15 lake. The pigments

have a particle size in the range of 5-1000 microns, preferably 250-500% Feb 2007

wonuerornsyand are present at a concentration of 0.5 to 3% pgwesgtis622526
Feb 2007 WO 20114/012693 PCT/US2003/024526 Dyes used in the
ractice. of th esent invention e erall food C dd|t|ve
When fgggﬂw %gPt u%&@?’fhseof:%m? iﬁrug & %?g)ésme ic 'ﬁ (f)l?gr usey in tﬁle food
dentifiencbmpostet, thargss atrslipdefieralemdudpdAsomDonRBANe aBops Sdarh asalt

agent Méﬁ%&%ﬁ&é&%ﬂé‘%&%ﬁm ahl Rl E@W%ﬁé&ﬁ@%ﬁ‘f@@“ﬁn thereof on
4-p- sulfophenylazo tég;!s‘,ulfophenyl -5- hydroxy%\l/razole -3 carboxzsllc acid),

oral surfasgsc SHENARERES Lae (ke RISReRt Bvermon sclosed in U.S

5,188, sswlﬁﬂﬂ@r%fﬁm -BridapkisdSsynoRos diionaiehl Tsic golpeitdyldes, such
at of 4-

odiu
as”‘é’l\‘#étﬁ‘iﬁ" ﬁoorg % 5@1" 59“€ﬁeny “MN aa%%}}eﬁ Wnﬁﬁf‘%pﬁenyl)-mew
ethylentbaligneyafutatén mm;:mappmfﬁmbmwy@,ﬂ ecisalciciiahidride]hADEC

2 mole&RUENGht (P AAITB8(H 50, 8b6'IBSBEYIiBlY g miBa HRIEAMIF EBIRO!
ttisulfonic acid of |nd|got|n5 and mixtures thereof in various proportions.

30,0001, abeprR AR dhesF reaaliablerfararamele A (HaMHEr pfds &Y
139 Mrwemmm@pmem viive. dsolbmenedpiferitinS9 AR aimmcatdtanGedaut

er E’ZI% rcent of the t alw t1
(MW‘2 [R)%goe ﬁﬁg uc ma?/gbe 0 Ee%l us%g the lfg comp?gﬁergbgent%e
enhancag bgaimwhen prssprarssemesenidn iorpuiis é2a gingoftsartd dtwemn dfnby
w“:ighl_colors are incorporated in each of the dentifrice components to be
dispensed; the colorants being pharmacologically and physiologically
non-toxic when used in the suggested amounts. Colorants used in the
To prepagcthecdentifiicp rosenangivanfiths pTesaaidbisiite gararathttha Hampsantso
for exadiﬁfé%ﬁ?ﬁlel@@g@c&nwta HayRdng QESuAs! eIt pRAKY iphiNaY also

be incorporated In the dentifrice. composition of the present jnvention.
organicEickeRRTS, SMEEHARNPHERIERI 6B ASHABIIT dieifs IBAABYRLYRIGSPBHE L1
mcludcﬁpsalfrﬁmﬂqmmpegfediénwnwlagﬁee mheseskiidstodlny e gegeo? Hong with

any an&ucg%%t ggnmé)nn e acterx‘%ij A 1n nrtns%hhyis Gantrez
e swee enlng nts incluae SUCI’O actose maltose,

and any;gmgqajpl&gqmﬂd@@g@ ﬁg@ygamgl@ﬁrst neutral pH component a fluoride ion
source desensitizing agent and phosphate buffering agent is added. In the second

component an ingredient to adjust the pH to an alkaline level is added, such as sodium
hydroxide. These ingredients are mixed until a homogenous phase is obtained for each
component. Thereafter inorganic thickener, silica abrasive, flavor and surfactant ingredients
are added and the ingredients mixed at high speed under vacuum of from about 20 to 100
mm of Hg. The resultant product, in the case of each component, is a homogeneous,

semi-solid, extrudible paste product.

The dentifrice composition may be applied to hypersensitive tooth surfaces in the form of a
paste or gel by tooth brushing or topically applied by being painted directly on the tooth

surfaces in the form of a liquid varnish using a soft applicator brush.
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perillatine, and sodium saccharin. Suitably, flavor and sweetening agents

may together comprise from 0.01% to 5% or more of the preparations. 30

Antibacterial agents are non-cationic antibacterial agents based on

phenolic and bisphenolic compounds, halogenated diphenyl ethers such Feb 2007

wasiymlpsan, benzoate esters and carbanilides as well asg@fip8i603/024526

antibacterial agents such as chlorhexidine digluconate. Such antibacterial

.agents can be_present in quantities of from. about 0.03 to about 1% by
The s S R B TP R D ST B0 PO S0 WS SR 5502
packageq@ Tl @ SRR3R 45 28 1&l by erorvpatiprukagatiBhe teniiti cogepriseor dentifrice
compAtRAGHYIAL AGETHE AL SRR BN %Eéﬂﬁ%&‘%ﬁtbf @ﬁﬁaﬁ?ﬁé&s{%@ﬁ%}%gem

there is also preferably’included from about 0.05 to about 5% _
contaiparitAditHe COMROTIIY a1 AR FehBBYsisrHYes epgeried anddfremy stbishdhe
separatbe RafpoRe ey aaapeea RRARESUSHTH Hcthsopiasapbéaveption are
. disclosed in U.S. Patepts 5 5,188,821 and 5,192,531, and include
soptc R b, ShER ot BT N, A DRl S o
containenje B Fiversopipartiesotaiippdside emeigmatienana ooy mernizableing
collapSEISBUSAK URSAIMIBNELMOROBIRLRLEkRTE Y ARk e RHIME ile

anhydride having a molecular weight (M.W.) of about 30,000 to a
tube badydh fTREhitne BrealrasiRleapigtic s Do haspolye BBt 0. Prh@sepylene
and is GaPALANeLthal A EhiaBX am RN D &IF HER R Sepibhid QohsihiMeNs

. .500.000), AN 119 (M.W. 250,000) and preferably S-97 Pharmaceutical
i whi g PR G 05 ST G IR Br R eTb S e Bt g
through rotitaRlgI deBaBHgIdwlebnhancing agents when present are present in
amounts ranging from 0.05 to about 3% by weight. 15 To prepare the
dentifrice components of the present invention, generally the humectants,
The follpving iP5 Bireh BlyeiEativg Richepesseny ipesntiRmdmiciyis vadsrstood
that thelispenten /bt difyi e gRAII NOK ARG WREIRIIREBIGMERiS SUCheASn and
titani%ga dfngide and an%ég]ptol ho%p[Fate.s included as anti-calculus
a

in the b . .
m ﬁ?&% rents. Water s th &d in gﬁﬁfgedﬁtéﬁeer‘smn along with any
antibacterial agent such as Triclosan, any antibacterial enhancing agent

Examghédh as Gantrez 20 and any anticalculus additional agents. In the first

neutral pH component a fluoride ion_
A two component (Component A and B) desensitizing dentifrice of the present invention

was prepared, designated "Dentifrice X", Component A having neutral pH (6.5) and a
Component B having an alkaline pH (9.5). When combined in equal amounts for tooth
brushing, Dentifrice X had a pH of 7.5 in a 1:3 slurry with water. The ingredients of
Components A and B are listed in Table I below. |



source desensitizing agent and phosphate buffering agent is added. In the

second component an ingredient to adjust the pH to an alkaline level is

added, such as sodium hydroxide. These ingredients are mixed until a

homogenous phase is obtained for each component. Thereafter inorganic Feb 2007
wdahiklsengbasilica abrasive, flavor and surfactant ingredientspeg/asgiasloedas

and the ingredients mixed at high speed under vacuum of from about 20

to 100 mm of Hg. The resultant product, in the case of each component,

a 30 paste or gel by tooth brushing or topically applied by being paint
directly on the tooth surfaces in the farm Qf a liquid varnish using a sof
applicator brush. 8 2 Feb 2007 W0 20041/012693 PCT/US20031024
The single phase dentifrice comp&él 8h’@mbodiment of the present

froBeN may be packaged in a 4ingle tube or other Bonventional

the SoRoR maintained phygyeally separated agehfrom which the 5
;((g aratghdug:womponents may be dispensed synchronously as a combined
1]
gF

qtﬁu?or application to a toothbrush. Such containers are known in t
X°Ah example of such a contaif&’® a two comparﬁ%‘@‘?t dispensing
Relvrthritae sRERtKO8s a pump or a tub®Chaving collapsib&idewalls, as
dmsdloged in U.S. Patents 4,487,7%%08nd 4,687,663; Wheédein, the tube
besiysdaynearidsom a collapsible gastic web such aspayethylene or
pobvbreayieme 10 and is provided ggh a partition withdpdhe container bpdy
gl(%ﬁlrl\nirs\g&%pnarate compartments jnwhich the physicauxoseparated
components are stored and from which they are dispensed through a
gﬁﬂé\“ﬁg’afé%ensing outlet. The following example is fifRer illustrative of
BieopfdsEt invention, but it is unde¥®tood 15 that thé-fention is not
fedivadivderida 5@ amounts and preportions referred t®®erein and in the
sqpei feghtalamMasoare by weight, uless otherwise stated. Example | A fwo
SsheRap(raponent A and Brdasensitizing dentifrice of the preser\t

IDERER0 (1.25% solution) - 0.300
Zeodent 115 20.000 15.000
Zeodent 165 1.000 1.500
Sodium bicarbonate — 2.500
N-silicate - 3.800
Sodium laury| sulfate 1.500 1.500
Flavor 1.100 1.100

*Releases 5000 ppm fluoride ion

10
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20 was prepared, designated "Dentifrice X", Component A having neutral

pH (6.5) and a Component B having an alkaline pH (9.5). When

combined in.equal amounts for tooth brushing, Dentifrice X had a pH of

7.5 in a 1:3 slurry with water. The ingredients of Components A and B &ré P 2007
wolwedindable | below. 9 2 Feb 2007 WO 2004/012693 PCT/US2003/024526

PCTIUS2003/024526 TABLEI Dentifrice X Weight % Component A B

Ingredients Deionized WWater 32 995,36.895 Sodi ide:1.105%
in ne PSR BERRA  Sres A s P IR R

glycernoppbyradsee GlYER) Btshreeans BuskrneRaKtrfiReRmed BobePsational
mixer Gatibibxymistirybeclnb s sl (B0 /B E00aSorbitdl ifCHpMcE:00&Boend
swectc?%%%&?z% &q%%@:‘%ﬁid &WQ%@%&@;&%%W&?@%E pirepaigibnlat?
Compdngnt A, potassi { QRIS 2 1 urly. 'ﬂp&lg &g%pﬁtgn'\éf?no
4.860 --"Sodium I%ébﬁate Dibasic 3.5Q0 - D&%Iue (1.25%solution)
Comporsich <SR HIPE 95 Y014 JUS R0 A HE RS ATIE0 U e s

mixeddfrra® en 3aninuggproducing a homogeneous gel phase. The mixture was added
to a vacuum mixer and cooled below 105°F. Zeodent 115, Zeodent 165 and sodium
bicarbonate were then added and mixed for 10 to 30 minutes at high speed under a vacuum
of about 50 mm Hg, providing a homogenous mixture. The sodium lauryl sulfate and
flavor were then added to the individual dentifrice components which was followed by
mixing another 5-15 minutes under vacuum of 50 mm Hg to prepare the resultant
component product.

The desensitizing efficacy of the two component Dentifrice X was evaluated using 4.25mm
X 4.25mm square dentin disks of 750pum thickness cut from extracted human molars. The
disks were prepared for treatiment by etching with 6% citric acid for 2 minutes to remove

any surface smear.

For purposes of comparison the procedure of the Example I was repeated with another
group of similarly prepared disks using a dual component dentifrice designated "Dentifrice
Y", comparable to that of US 6,180,089 in which the alkaline component designated
"Component C" had a pH of 9.5 and the acidic component designated "Component D" had
a pH of 5.2. The ingredients of Components C and D of Dentifrice Y are listed in Table II
below.

As a control, the procedure of the Example was repeated using a phosphate buffer solution

as the treatment which treatment was designated "Control". The ingredients of the
phosphate buffer solution are listed in Table III below.

11



N-silicate -- 3.800 Sodium lauryl sulfate 1500 1500 Flavor 1.100 1.100
*Releases 5000 ppm fluoride ion 10 2 Feb 2007 WO 2004/112693
PCTIUS2003/024526 In the preparation of Dentifrice X, components A
and B were prepared wherein the glycerin, polyethylene glycol and
wo@anissiickeners were dispersed in a conventional mixeicuigi§ia 024526
mixture became a slurry, which was smooth in appearance. Color and
sweetener were dispersed in this slurry before the addition of water. In the
preparation of 5 Component A, potassium nitrate was then dispersed in
The infiiglishusryt CotipepnapdatidDaff Danifricn &t lisodi umTab b ke was
then dispensed in the gel phase. This mixture was mlxed for 20 to 30
minutes producing a homo | ph
a vacuum mixer and cooled befTd®#LEH5F. Zeodent 115, Zeodent 165 and
sodium bicarbonate were then added and mixed for 10 to 30 minutes at
high speed under a vacuum Ifegfsakout 50 mm Hg, providing a
homogggg%miéture The sodium lauryl sulfatecapgloflayer were then
dded to the individual deptlfrlcel n%r&pnqnents which was followed Ly

2 Feb 2007

Ingred;

Deionizedtieant component prodtl. 1B'9ife d8%Ensitizing efficacy of the TW8
Poassigmpiffsttnent Dentifrice X WAS® eyl sitirpdd25mm X 4.25mm Sqdhre
Glyceridentin disks of 750m thickfiegs Sadifroeiraxtracted human molars. Thg
PEG 688iSks were prepared for treagmestdayuetelatiig with 6% citric acid fop.800
Xmma;mputes to remove any syyfage SIeA aaflideor purposes of compagisgya

. rocedur f the Exa | was repeated with another group
2°dfmsciareﬁb|?a rly p%p%"?eﬁ disks usmg a\guarcomponent dentifrice deS|gn%t;e7d04

odivm f33ep¥Hice v, comparabl@4o thAFBFUS 6,150,089 in which the alkafhe
Tusniugippnent designated "CoifipoieieerioamaiyHdross28MF the abitid
PluororgoFrigdnent designated "Coa9poledinidickizgn 0.400
Zeodent 115 15.00 Tetrasodium pyrophosphate 0.500
Zeodent 165 1.75 FD&C Blue #1 (1.25% soln.) 0.240
Sodium bicarbonate 5.00 PEG40qil 6.00
Sodium hydroxide 3.00 Pluoronic F-127 2.00
Flavor stannous plus 1.10  Zeodent 115 20.00
Sodium laury] sulfate 1.5 Zeodent 165 3.00
Flavor 1.100
Sodium lauryl sulfate 1.500
Totals 100 100

5  *Releases 2200 ppm fluoride ion. Fluoride ion delivery of Dentifrice Y is 1100 ppm when

Component C and D are combined for use.

12
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25 a pH of 5.2. The ingredients of Components C and D of Dentifrice Y
are listed in Table Il below. As a control, the procedure of the Example
was repeated using a phosphate buffer solution as the treatment which

treatment was designated "Control". The ingredients of the 30 phosphate Feb 2007

woRkigh aQlution are listed in Table 11l below. 11 2 Feb 2007 MW/gs2003/024526
2004/012693 PCT/US2003/024526 The ingredients of Components C and

D of Dentifrice Y are listed in Table 1l below. TABLE Il Dentifrice Y
Component C Component D Ingredient % Ingredient % Deionized water
29757 DIONIZET WateT 25.66 PeAssemin nirate 10.000 Anhydrous ciric |
acid 0531 Glycerin 25.48 SadiymGliraic<§>7 PEG 600 3.00 Stannous
chloride 0.600 Xanthan NF 0.700 Stannous fluoride 0.908* Sodium
carboxymethyl cellulose 0.50 Glycerin 33.704 Sodium saccharin 0.4
Ingredigninthan 0.500 Titanium dioxidéxlﬁﬁ’o Sodium carboxymelWH B8 05

——

Sodium206081 00 Pluoronic F-127 1.9008odium saccharin 0.4000-8%&0dent 115
CaCl, 15.00 Tetrasodium pyrophosphata3600 Zeodent 165 1.75FHB&C Blue
Nacl #1 (1.25% solo.) 0.240 Sodium pigarbonate 5.00 PEG 40 gib.6.00

Setitr-hydroxtde-3-60-Pluoronte —=1272-00—Ftavor-stannousptus 116
Zeodem 115 20.00 Sodium lauryl sulfate 15 Zeodent 165 3.00 Flavor
The et¢heddisBowatertien t;ﬁ@@dfgyesqu@@ly brushing the discs for a 60 second period

with either Dentifrice X or Y or the phosphate buffer solution (control).

The surface composition of the treated disks were then subjected to Electron Spectroscopy
for Chemical Analysis (ESCA) and Scanning Electron Microscopy (SEM) analysis. The
ESCA results are recorded in Table IV below as an average for each group. The percentage
of nitrogen on the dentin surface is generally attributed to the amount of exposed collagen
material which is an integral part of the dentin structure. The reduced amount of nitrogen

is indicative of a surface coating, and the higher the amount of calcium ion, the greater the

degree of wbular occultation.
TABLEIV
ESCA Analysis
Atomic Percent
P/Ca

Dentifrice C (8) N Ca P Si Na Sn F Ration
X 3320 | 42.63 3.78 7.66 6.32 4.88 0.80 0.19 0.55 0.82
Y 27.76 | 47.27 2.45 4,73 4.10 11.39 1.02 1.16 0.11 0.86
Control 59.69 | 22.78 14.72 1.17 0.99 0.68 -- - - 0.85

The results recorded in Table IV indicate that the amount of deposit formed on the surface
of the dentin disks treated with the combined components of Dentifrice X of the present
invention is substantially greater than the disks treated with comparative Dentifrice Y,
indicating a significantly greater degree of tubular obturation would be experienced with
the use of Dentifrice X as compared to Dentifrice Y.

13
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Totals 100 100 5 *Releases 2200 ppm fluoride ion. Fluoride ion delivery of
Dentifrice Y is 1100 ppm when Component C and D are combined for
use. 12 2 Feb 2007 WO 2004!012693 PCT1US2 00 3102452 6 TABLE
Il Phosphate Buffer Solution Ingredient WL % Mi himoles Sodium

WO 29&9‘59 te mono 0.0087 0.63 CaC12 1.1456 1.06 NaCp0®BuUs2uB0052khe
etched disks were then treated by separately brushing the discs for a 60
second period with either Dentifrice X or Y or the phosphate buffer
solution (control). 5 The surface composition of the treated disks were

The SEN}ehaiSH e SR L e Sl GO bagaes b abtin g STA)

|croscop Si Th esults are
mmemmwmﬁw%‘e%m i’(/(f?‘é@’g”fbr eacigz‘;r‘gjg #éﬁbéercenta%e
Dentifriet Niteeged dentiredikkrsinface4Ggute Jdrindianearthd)

was sul%tégl(ﬁt%ﬂ &]5_}% wégﬁmkﬁmﬁawlmtﬁﬁﬁfbmﬂneml
e ¥ as DiFRusR s RsisINmHDA THefaostro
Dc““ﬁl%l{fc %1 %R’ %ert e bl

|
treatmest gﬁﬁhﬁ&ea&e%ﬁ%l_ %ﬁa Clugn D4on NG Sl GatehE e egree

nalysis Atomic Percent P/Ca
Fig. 3 lmnmmd@mammm@frdanwh%wﬂx%’% 42.63 3.78 7.66 6.32

4.88 0.800.190.550.82 Y 27.76 47.27 2.454.73 4.10 11.39 1.02 1.16
The ESCA S Re SRRl 6 g videldhidendekifal HO dhide combifiion of the
neutral and alkaline potassium ion containing dentifrice components in combination with
high releasable fluoride ion concentration levels effects an unexpected significant
improvement in the remediation of dentinal hypersensitivity.

14
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15 The results recorded in Table IV indicate that the amount of deposit
formed on the surface of the dentin disks treated with the combined
components of Dentifrice X of the present invention is substantially
greater than the disks treated with comparative Dentifrice Y, indicating a2 FeP 2007
woignifisanily greater degree of tubular obturation would be pxpetReRdis26
. with the use of Dentifrice X as compared to Dentifrice Y. 13 2 Feb 2007
WO 20041012693 PCTIUS20031024526 The SEM photomicrographs
of the dentin surfaces subjected to the brushing treatments are
A singleovarnporiigy dersifrige dasigratinbRerifmgn iA At ispared SN logapi@ined the
ingreBentifiicedinteate derdin dink dsidae:, (bigptsitibn indiaaHi8a. dentinal
tubule obturation 5 was substantially complete as compared to treatment

Wittrcomparatve duar COMmponent Dentiree Y as maicated ny
examination of the photomicrogFABFESt Fig. 2. The Control treatment of
the dentin disks using an phosphate buffer solution as shown in the SEM
&19. 3 indicates a limited amount gf,dentizawvulyle obturation. 10 The
Dciomlfgg@m?ndthe SEM results all prowd_e eviqgggg thqt the uniqu_e
combination of the neutral and alkaline potassium ion containing
Sodiug Epfidee components in combination with hi§¥ releasable fluoride ion
Pouassgorigigatration levels effects an unexpectedsignificant improvement in the
Glyeehi@Mmediation of dentinal hypersensitivity. 14gofeb 2007 WO 2004/012693
Polycngy%;l_;'lgiyscgl /0245_26 Example Il A smgle_ cogpponent dentlfrlce -
esighated Dentifrice Z was prepared which contained the ingredients
XaothiR 49 in Table V below. The dentifrice comﬁggﬂ?on has a pH of 8.5.
CarboyymBhytcelltidffedients Dentifrice Z (WL%) D&f®8ized Water 34.345 Sodium
Sorbithilzomiste 1.105 Potassium Nitrate 5.00  5.00

Sodium saccharin 0.400
Pluronic F-127 2.000
Sodium phosphate mono 2.0
Sodium phosphate diabasic 1.75
FD&C Blue #1 (1.25% solution) 0.2
Zeodent 115 17.5
Zeodent 165 1.25000
Sodium Bicarbopate 1.75
Sodium lauryl sulfate 1.500
Flavor 1.100

*Releases 5000 ppm fluoride ion

15
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Glycerin 18.000 Polyethylene glycol 600 3.000 Xanthan gum 0.7000
Carboxymethyl cellulose 0.500 Sorbitol 70% NC 5.00 Sodium saccharin
0.400 Pluronic F-127 2.000 Sodium phosphate mono 2.0 Sodium
phosphate diabasic 1.75 FD&C Blue #1 (1.25% solution) 0.2 Zeodent
woldashb{2ge3Zeodent 165 1.25000 Sodium Bicarbonate 1.7%cGogkvouslenitgh
sulfate 1.500 Flavor 1.100 5 *Releases 5000 ppm fluoride ion 15 2 Feb
2007 WO 20041012693 PCT/US2003/024526 In-Vitro
Remineralization/Demineralization Test with Fluoride Uptake Specimen

In-VifttERarniian v tion/Dariiteridpathin Redewith Ehwedide g takamel
- S%gﬁ@%&@g%diameter) 5 removed from extracted human teeth and
N ro rformance f Dentifrice 2. The

&ﬁluate thﬁ? (2 A The dlame[er)
A%d@c‘ﬂﬂ@n@%?@ o818 WG gfé:%nvlvl § Gafima

remmr@usmgmaamm@mbagd E}@ﬁt@éﬁ@%&ﬁfbﬁ%@ﬁfgmmam
offDenéitd tr Thissitiignd O cheitinduDé aattifitiatiod tarsificghl hesipvetiv€remma

ATQREIn N eRRAMRLBRACIMFERRRN S0 QR 1B1EréhaB IO this
%‘Hgﬁl M lactic acid and 0.2% Carbopol C907 vef\?c v[\%s 50‘;{3} gturated

Sf\’/ﬁ?(h

Initial Decalcification
Artificial lesions were formed in the enamel specimens by a 96-hour immersion into a
solution of 0.1 M lactic acid and 0.2% Carbopol C907 which was 50% saturated with
hydroxyapatite and adjusted to pH 5.0. The lesion surface hardness range was 25-45
and average lesion depth was approximately 70u.

Saliva Collection

A 50:50 mixture of pooled, human saliva and a mineral solution was used as the
remineralization medium in all treatment regimens. Wax-stimulated saliva was
collected from at least five individuals and refrigerated until used. Saliva samples
were then pooled with vigorous stirring prior to distribution (7.5 ml + 7.5 ml mineral
mix) into 30 ml treatment beakers. Fresh saliva/mineral mix was used each day
(changed during the acid challenge period).

Treatment Slurries
During the treatment period, the specimens were immersed in dentifrice slurries to
simulate daily brushing. The slurries were prepared by adding 5.0 g of dentifrice to 10
g of the fresh saliva/mineral mix solution in a beaker with a magnetic stirrer. A fresh
slurry was prepared just prior to each treatment.

Treatment Regimen

The cyclic treatment regimen consisted of a 4.0 hour/day acid challenge in the lesion
forming solution described above with four, one-minute dentifrice treatment periods.
After the treatments, the specimens were rinsed with running distilled water and then
replaced back into the saliva. The remaining time (about 20 hours) the specimens
were in the pooled, human saliva, remineralization system. The regimen was repeated
for 20 days. The treatment schedule used was as follows:

16
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hydroxyapatite and adjusted to pH 5.0. The lesion surface hardness range
was 25-45 and average lesion depth was approximately 70g. 15 Saliva
Collection A 50:50 mixture of pooled, human saliva and a mineral solution
was used as the remineralization medium in all treatment regimens. 2 Feb 2007
wd\RsiRtispedated saliva was collected from at least five indigigplS @3/ 24526
refrigerated until used. Saliva samples 20 were then pooled with vigorous
stirring prior to distribution (7.5 ml + 7.5 ml mineral mix) into 30 ml
treatment beakers. Fresh saliva/mineral mix was used each day
(changed during the acid challenge period). Treatment Slurries 25 During
the treatment pBHid@;abe.specimens were immersed irfPdeufifdedsitndnt
to simulgte daidy,preieing, The slurries were preparecshy.adding.2,p 9 of

dentifrice to 10&3 of the fresh saliva/mineral mix solution in a beaker with

a magnetic stir

‘Rbam-slurry was prepared just prigfrtfEsg Featment

treatmenrd, 30 $reRrIBOOLRE&IMeN The cyclic treatmeghkegitatnent
consisted of a 4 0 hour/day acid challenge in the lesion farming solution
%OB ‘mr%l-nminute dentifr r‘l‘gln%éggg ¢

described above WitA TuF. 0

ice treatm

penoﬁ%. After

the treatfents 2the-3P8cmens were rinsed with runningpbistitreehneater and
then replaced Q@gl_gimopgﬂle saliva. The remaining time)(3hastA0 Aaidrs)

the specimens 35 were in the pooled, human saliva, remineralization
system. FFhe redith&i0Qadepeated for 20 days. The SalYHERIESREJUle

used wag as follQug:di6pdf-eb 2007 WO 2004/01269Bentifrice treatment

PCT/USZOOB/OLgélr%ZG a
a.m. Salva treatments ¢

-8:

‘00-8:01 a.m. Dentifrice treaggthent* b. 8:0%L-9:00
B80:01 a.m. Dentifrice treX a

I

9:01-10:80 a.nB@klivdareatment e. 10:00 a.rn.-2:00 p.m. Acid challenge

*  On the first day, this treatment was not given; the test began with one hour in

saliva to permit pellicle development prior to any treatments.

» Fluoride Analysis

At the end of the 20-day treatment regimen, the fluoride content of each enamel
specimen was determined using the microdrill technique to a depth of 100u. Fluoride data
were calculated as pug F/em3: (ug F X dilution factor — volume of drilling). The results of
the fluoride analysis are recorded in Table VI below.

For purposes of comparison, a phase dentifrice designated "Composition C", which had a
fluoride ion content of 5000 ppm in which potassium nitrate was absent was also tested for
fluoride ion uptake. Composition C had a pH of 7.5. The fluoride uptake for Composition

C is also recorded in Table VL
Table VI
Fluoride Uptake Assay Results
Dentifrice Fluoride ion Standard Deviation
Uptake ug/im:&)
Z 8128 +131
C 1987 +341
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f. 2:00-3:00 p.m. Saliva treatment g. 3:00-3:01 p.m. Dentifrice treatment

10 h. 3:014:00 p.m. Saliva treatment i. 4:00-4:01 p.m. Dentifrice treatment

j- 4:01 p.m.-§:00 a.m. Saliva treatment k. Back to (a) 15 * On the first day,
this treatment was not given; the test began with one hour in saliva to

woesmiépedlicle development prior to any treatments. Fluoridevuws2ysis24426
the end of the 20- day treatment regimen, the fluoride content of each

engg%el 2 ecime S
B‘T—tﬂf a

A e %%%"“%“%e o

that coagied §8IlR‘?féSB‘PH‘rFHH@‘)‘3 PrRteh therbt “(ﬁ%% aﬂa’épsﬁaf% °aPé“ed
substamtairglexbie fRallde Wrbalow. fEar thuep eseBidf tamparimpalad ysheirgle phase

compHS R IREVER ANABOw £ WO Hfk st Bigh ) A sthot prideenids den

ontent of 5000 ppm in which potassium nitrate was absent was also
&Sted for fluoride ion uptake. Composition C had a pH of 7.5. The

denti

fluoride uptake for Composition C is also recorded in Table VI. Table VI
DentiFige fdet hpsadanesmfRdssits Bentdridicdbierntieaitns BaiensareDeldsnen
the mblREAKR & @B 8bARW31 C 1987 341 17 2 Feb 2007 WO

2004/012693 PCT/US2003/024526 The fluoride uptake data recorded in

Table V| indica

;Z that the single phase composition that contained 5%
Za 101 EASUFEHICIL

e pH was 9.0 unexpectedly deposited

Feb 2007

thbgmnanymrennb@mélr@ﬁsa%Mm%iﬂné@a%%mech%t%d for surface
eedngadiivigesinThe piffsenceorapasitidie insthesh fli phhgvasaB8rérannd initial
1895AFRHATR Qi TFRAIEAIHRRERSENhH #38tment to enhance remineralization.

=  Determination of Enamel Resistance to Demineralization

The resistance of the treated enamel to a subsequent acid challenge was determined by

placing the treated specimens into the lesion formation solution (with no

remineralization phase) for one 2-hour and one 16-hour period of simulated plaque acid

challenge (SPAC). Following each acid challenge, the surface hardness of the
specimens was measured as a Vickers Hardness Number (VHN) using a Leite
Microhardness tester. The difference between the hardness following each subsequent
demineralization and the initial lesion hardness reflected the degree of resistance to
demineralization provided by each dentifrice.

Results of the remineralization tests of Dentifrice Z are recorded in Table VII below.

For purposes of comparison a toothpaste product designated Dentifrice D having a

composition substantially similar to Dentifrice Z except that potassium nitrate was not

included in Dentifrice D was also tested for remineralization efficacy. The pH of

Dentifrice D was 7.5. The remineralization results for Dentifrice D are also recorded in

Table VII beiow.

Table VII
Enamel Hardness
Composition AVHN
Z 13318
D 21+4

18



10

15

5 dentifrice. Dentifrice Z was tested in vitro for in situ remineralization of
caries lesions in employing the methodology described below. 10
Remineralization Measurements Following fluoride analysis discussed
above all samples were tested for surface hardness changes. The
wdlHigiRngbetween the hardness following treatment and ipiiplydesintis26

hardness indicated the ability of that treatment to enhance
remineralization. 15 Determination of Enamel Resistance to
Demineralization The resistance of the treated enamel to a subsequent

The dasidstiveeificavnofdetatifrined byps plablagdiiellewargdhsireedis fito the

ExandfRi@n formation solution (with no remineralization phase) for one 2-hour
and one 16-hour period of simulated plague acid challenge (SPAC).

Following each acid challen ace dness of 2 ecimens
For pyrpase§@ §W&%§°&@‘H’f8€ essgﬁam f usel‘ﬁg ghl_el?gh
grounwrcmmnmwéqmnm&feﬁéﬁ%@m% P& AR CS Forl Qentifrice E
differea thhaubseifien?, maminteailzatidon candthednitiddegionthandde ssd dld not

contaif PRGIEALID 6 ARG r@%esgflsre&stance to demineralization provided by each
dentlfrlce 25 Results of the remineralization tests of Dentifrice Z are
recorded in Table VII below. For purposes of comparisgn a togthpaste

Electqp Speataecsg 406 Frsatit AP EYHAMRTS) aBARBERES StsSamesrthiar

(SEMbD Dapsifricslsexe eporidad polabiuniliiieiawe was not included in Dentifrice
D was also tested for remineralization efficacy. The pH of 30 Dentifrice D

was /.5. The remineralization Ee %ﬁ}mr Dentifrice D are also recorded in
Table VII below. Table VII Enam dness Composition .ESVHN Z
1338 D 214 1s 2 Feb 2007 WO 2004/012693 PCT/US2003/024526

ESCA ANALYSIS
Atomic Percent Ratio
Dentifrice C 0O N Ca P Si Na Sn F P/Ca
E 33.05 | 42.46 5.75 3.81 3.14 | 10.19 0.70 0.82 0.09 0.83
VA 32.06 | 43.37 1.14 | 10.78 8.68 2.10 0.96 - 0.93 0.81

The results recorded in Table VIII indicate that the amount of Ca and deposited on the
surface of the dentin disks treated with Dentifrice Z of the present invention was
significantly greater, that is, three times greater than the disks treated with comparative
Dentifrice E, indicating a significantly greater degree of tubular obturation would be
experienced with the use of Dentifrice Z as compared to Dentifrice E.
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The desensitizing efficacy of Dentifrice Z was evaluated following the
procedure of Example L 5 For purposes of comparison the procedure of
the Example | was repeated with another group of similarly prepared
disks using a dentifrice designated "Dentifrice E". Dentifrice E differed
from Dentifrice Z in that the fluoride content was 1100 ppm Fluoride and
did not contain phosphate buffering salts. 10 Electron Spectroscopy fof &2 2007
Chemical Analysis (ESCA) and Scanning Electron Microscopy (SEM)
~analysis results are recorded in Table VIII below. TABLE VIII ESCA
ANALYSIS Atomic Percent Ratio~pentifrice C 0 N Ca P Si Na Sn F P/Ca
E 3105 42.46 5.75 3.81 3.14 10. .70 0.82 0.09 0.83 Z 32.06 43.37
Whaflid dldith@@i8:68 2.10 0.96 0.93 0.81 The results recorded in Table VIII

indicate that the amount(I)éC nd deposited on.the 1 S rfg gugf% v
de?ntin dél&”ﬁé&f’éﬁ%ﬂ}ﬁﬂt enial co %%%h?n which mjga WII8CS.B5 ally

Ice e present invention was
reduéig nificaistyraiantaid thaini asibtbadinveshoteatiralttgiptnsenssteityeatedhwith

comparative Dentifrice E, indicating a significantly greater.degree.of
comgINER SBRERE AGET AT B SRR (2 £ DB BRI e o
6.5 tEPBNRLGSH oDenbidaadd vt iosfilite cinimsdidiat dentifitoeddaigonknt
_two component dental composition which eliminates oy substantially
having Analkatine REESH RS THHRF BRGS0 &G Fith SR BhHIT SRS ity

contMIGH 2 GRIBAASILAA SeRNlisaSoh fikabaablifisR, crRaRenend Raing a
neutral pH in the range of 6S to 7.5, the pH being buffered with a

COmpARKIIHARNE ML et BEFRIFEOBRRONEAT HRRAATBARSRLARG (rphined
for a?ﬁ.l@ﬁ‘&e tefi8otfl ety anH AtdRask oneRhihe sypRoaents enWAkES A
luoride and potassium ion releasable salt, the first and second
heighisasbirscnsisiertipmisimmierensed RyaterHsfi-each other until dispensed
angl Comﬁ{@%gmposition of Claim 1 wherein each component contains a fluoride
ion and a potassium ion releasable salt.

3.  The composition of Claim 1 wherein the potassium ion releasable salt is
potassiwm nitrate.

4. The composition of Claim 1 wherein the fluoride salt present in the dual
component composition delivers a fluoride ion concentration of about 2500 to about
8800 ppm.

5. The composition of Claim 1 wherein the fluoride ion releasable salt is
sodium fluoride.

6. The composition of Claim 1 wherein the alkaline dentifrice component is
an aqueoué dentifrice having a pH of about 8.0 to about 9.9.

7. The method of Claim 1 wherein the pH of the neutral pH dentifrice
component is buffered with a sodium phosphate salt.

8. The composition of Claim 1 wherein the pH of the alkaline dentifrice
component is adjusted with sodium hydroxide. 7

9. The method for elinﬁnatjng or reducing the discomfort and pain
associated with dentinal hypersensitivity which comprises preparing (1) a first
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for application to teeth requiring relief from dentine hypersensitivity,

whereby heightened desensitization is experienced by the user. 2. The
composition of Claim 1 wherein each component contains a fluoride ion

and a potassium ion releasable salt. 3. The composition of Claim 1

wherein the potassium ion releasable salt is potassium nitrate. 4. The 2 Feb 2007
composition of Claim 1 wherein the fluoride salt present in the dual

component composition delivers a fluoride ion concentration of about

2500 to about 8800 ppm. 5. The composition of Claim 1 wherein the

deng.ﬁ%je QDG PRRRIRSAl IS ST HioLide, 6: 4 PRAPRARSLIPROLE RiRe
| wherein

he alkaline dentifrice Component is an aqueous dentifrice

of 6:40iR§ ansH2) hasenddentifise geoporert ha virghorbtabing pH inifeeaknge
of sBRE 9f gﬁt%%t@'&bcgggiﬁn%%mg}iag&&%ggaa&&gju%n

phosphate salt. 8. The composition of Claim-1 wherein the of the
releadkblerald endfai feociin pumeitdsabt ysie depia syl iveading tve destarithgecond

method for eliminating or reducing the discomfort and pain . associated .
com R g el e RO B R AR S perised
comipeheAtiOfbrdpplitration oortpetharetjhiringy €iabtia ddhhuébygernetisaivity and
hosphate salt jn the range of 6.5 to 7.5 and (2) a second- dentifrice
cherBE R R e SRS ool i P STty et . o

desdhsiteaitino Baniseclentaidiby thedsensitizing potassium ion releasable salt
and a flugride ion releasable salt, separately housing the first and secqond

corthonethe TorEhed oG8 fire P s SR O PR BH S R RE L BHSIAR R

mdmgd;&ﬁﬂﬁ@@hma@me@g&for'application to teeth requiring relief from
dentine hypersensitivity and thereafter applying the combined

cotriponetits Toethedeéiniaimet e Hie RetrsaB ichizalfatrie salt is

Pot@gﬁ@ﬁigﬁ;@d,by the user. 10. The method of Claim 9 wherein each

component contains a fluoride ion-
. The method of Claim 9 wherein the fluoride salt present in the

~ composition delivers a fluoride ion Eoncentratioﬁ of about 1100 to about 8800 ppm.

13.  The method of Claim 9 wherein the fluoride ion releasable salt is sodium
fluoride. |

14.  The method of Claim 9 wherein the alkaline dentifrice component is an
aqueous dentifrice having a pH of about 8.0 to about 9.9. |

15.  The method of Claim 9 wherein the pH of the alkaline dentifrice
component is adjusted with sodium hydroxide.

16.  The method of Claim 9 wherein the pH of the neutral pH dentifrice is
buffered with a sodium phosphate salt.
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and a potassium ion releasable salt. 11. The method of Claim 9 wherein
the potassium ion releasable salt is potassium nitrate. 12. The method of
Claim 9 wherein the fluoride salt present in the composition delivers a
fluoride ion concentration of about 1100 to about 8800 ppm. 13. The
method of Claim 9 wherein the fluoride ion releasable salt is sodium 2 Feb 2007
fluoride. 14. The method of Claim 9 wherein the alkaline dentifrice ‘
component is an aqueous dentifrice having a pH of about 8.0 to about
9.9. 15. The method of Claim 9 wherein the pH of the alkaline dentifrice
component is adjusted with sodium hydroxide. 16. The method of Claim 9
wherein the pH of the neutral pH dentifrice is buffered with a sodium
phosphate salt. 21 ABSTRACT A dental composition which eliminates
substantially reduces the discomfohBaTRIASAIN associated with dentinal

5 hypersensitivity and exhibits enhanced anticaries and remineralization
h@a&twwmﬁ&mmpaﬁiﬂehmmm@mm reAugrrir Héreryofam 4bd pain
releasa dagg@ 1068 bRuS 0 ARest& Sadhe pH

fere with phosph

€in ate salt -
remx?lcrahzatwn benefits which composition contains a fluoride jon and a potassium ion

relessable salt and has a pH in the range of about 8 to about 9.9, the pH being buffered with
10 _ phosphate salt
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