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WD 2004/ 012693 PCT/ US2003/ 024526 DENTI NAL
DESENSI Tl ZI NG DENTI FRI CE PROVI DI NG ENHANCED

WORBNUMNERSS | ZATI ON AND ANTI CARI ES BENEFI TS BAQKCROLINDS/024526
OF THE INVENTION 5 1. Field of the Invention 10 The
present invention relates to a desensitizing

?ﬁnt idf ri C%:ﬁﬂmt @éljdﬁsiE@{sImm@D@Nfr_ 'tmm@;:??d(}rmm@duces

e diisconfort_an ai n_associ ated w

hyper N¢%QB§W%N€Rﬁ5?@T“E§ANP ¥%¥§n@§ﬁgkﬁﬁhs
desensitizing dental conposition containing a
pot assi um sal t A j ch exhibits
unexpected enh g Ef HEQIQJ{}]E“ﬁrrwtﬁr1eralization
properties. 15 2. The Prior Art Dentina

1. Iﬁ&ﬁQ&ﬁ%ﬁB@&hk%'ty is defined as acute, localized tooth

I'n response to physical stinulation of the

dentlne surface as by thermal (hot or cold) osnotic,
tactile conbination of thermal, osnotic and tactile

stinmulation of the exposed dentin. 20 Exposure of the
dentine, which is generally due to recession of the

‘The f3es¥nt in@entloasslank ten dﬁ@hsmzi‘nlgehﬂ’éﬂﬁcb yompagison which eliminates or

h Th '
reme%ﬁg*iggﬁ 8#%%%¥mPﬁ§§sur T %@%ﬁdﬂﬁﬂﬁ%n%g?é%ﬁﬁfﬁgﬁﬁ
partiomldrhy t@@rdasmm'zy@degmh SPMPOSitign coxigining.a gqtasgmm salt desensitizing
agentg i af b uge%%&cga%%nﬁaﬂ&Q%Zﬁcavﬁ Rhi AhinbHRYheH ﬂr@ﬁéi‘ues

rom-t t he cementum en the surface 25
cementum of the tooth root is eroded, the dentina

2. ThaPMbestbecome exposed to the external environnent.
The exposed dentinal tubul es provide a pathway for

transm ssion of fluid flowto the pul pal nerves, the
Dentinabhgperseakianity Bdisfieet fyacoteahgebzddrioothrppar iatrespense to physical
sting?tl?osr{S <'#r tﬁ ger%qme LOMLE agrb?/%&ﬁ{af g}o? Or %Jld Mf&v‘ﬂcﬁﬁ dofifpination

assium sal
of thtmwé,twmutw@ﬁd thehilei snmulatmp:c,frtheewmowd/qiqn;m For exanpl e,
U.S. 3,863,006 discloses that toothpastes containing
potassium salts such as potassiumnjtrate desensitiz
Loss Pfenamel

Exposhee afdhs fensing.oyhicly it gengiallE IPs i 10675510000 dhegiHik Ok

freqlieﬁtl? ﬁaﬁ@t&ﬁl@p@ﬁéeﬁdﬁ@ﬁ@ s Kitlelagthak detfeh@inad that Hedtirertubules open to

the Sl&lbfﬁ %Vg gth:l ctolgﬁ% a? ﬁ)tg rv@ﬁneﬁlleﬁﬁ%{lg 'ﬁ%?e?sen?“%ﬂty nmaebsv J. Clin. Periodontal.
14,2800d €1 987 n Pestms tuttiules leksirom ﬂnssplﬂﬁ tqr é@p@m@h@he ch’lﬁn thgesurface

' cemenl?@rfl%? ?%é 40 tthqgg’tqgl ]i?ﬁé& hg dﬁftfnﬁ%b\?lfes B%hi@é}dpﬁsé%ﬂﬁlth@&temal

contal n tassi um n| trate.
envxmmv eIl §xpassidsigninal ﬁ@bt&%%memdr« apathyeay Ta{gansissin ?frfgﬂld

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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open dentine tubules, repeated application of the
active ingredient is necessary to build up the
wemensmry concentration in the vicinity of theCpukpa/o24526
nerves. WD 2004/ 012693 PCT/ US2003/ 024526 It is
bel i eved that the inproved pain relief is obtained
It is bélieymal thae thesmpodved pringsliefiis sbtainedifipm theise AEPtassium pHts in

comb1glﬁﬁtgrp@llthgrﬂﬁlﬁﬁﬁﬁr?eﬁ{hz%br%h foB %leﬁlt%‘ §drfhc§ Whﬁéﬁ&n%h@ﬂo&ﬂ@ or

or arti al dent i
partalfs b ds T3 CHpHs: 11003 GpREIVE A g 9@%8&1&&%‘/ el MG within
the tuWIEJ]WHIChtSBﬁHﬂMM&ﬁ Fﬂi?tlﬁlfbcslhlsmswoﬁtlﬁaieﬁﬁh ubuRari$ baleved to

e GEAL SR e ok b Lo PRLL YRR AR o o
dependegtapse thhde tadiartbhndiuftd asli fed flowx(diis td psiivegujrahdesasures)
(See ﬂ%?étshlgg uhe V&F@F{}I&fﬁe&shg?ch%ub@g%lf B—Pg’)afg] @ (SQYE Fikrefore, this

pul pal” pressures I"'ey and WG
enhanm ddivery Mmﬁ@sw@r ghould) eahanqerolied) 38, 577-582).
Therefore, this enhanced delivery of potassium shoul d

enhance relief. ong been kno Lo.
It has afs0 I pRAB DA A0 Fitls g1 e BT MRS P s 2%
anticaieh hgitd, @8d agRB bsen canblisiicdhia thee vompbatilsiasheftectinato reduce

the 1n81%elac§:nq%oﬁ@§ﬁr§§ aﬁlﬁ?rg Oe]; q%grﬁ Sd§ \%Bi{c]:g % V\ﬁonvhﬁjtﬁ)naﬁ§ h?e%rhﬁ‘@
sodiumofhweite] mwhrhynmﬂdompbosphaid |au¢1rsﬁanlmm18|fhl@ﬂd§6|aielﬂﬁ0ﬂde
compigﬁlﬂﬁfalré' fo&ﬂﬂg %%ﬁg QuéRfins ?l?ﬂﬁgé'ﬁmg l\x}}ﬁﬁf}ﬂ 1%rov-5hﬁe ac1d resistance

are effective mainl due to
of toofth gmmnei@nd @ﬁ@ @xméwalcrfma@% of f?@na@ﬁlazat%@é fl%ﬁ%f%d ?St%dfl their

early 5@8¢ WheR AftRlenfRdtalRa66h ﬁﬁ@ﬁr@cée@@dibﬁlblfshglﬂly @Yy Rnineralization,
remneralizatiop of deca

bre-cX SRR LA BNRER e Barar Rt bRhE Molipe
preexﬁdtllng lebtiyus Byiditions methatdatiastnyre. Pressfiect st impgotivgthe acid
reswt?léc&d)g A] engna%}aei éseoehgx%r& tg %g :dﬁg u*fl)c&lg f&’c{g lth 'tl{g fﬂfbtrni%tg ﬁ(gerﬁecﬁr@ by
mcorpd)mtﬂ:dtmmoa Cry'éﬂid letfiteoft h}@fOKYﬁ’pﬂftﬁ‘v Wﬁg?htlh ﬁlea'@"lﬂﬂ constituent Of tooth

enam%l'3 AEEw Qlds Lilfori@e %Tﬁl pattBll) EluibR¥AE hi@roRPapdti® dn@ t he
at' The fluoride irons are 20 incorporated into a

Slmu}éf}‘f\?@v%y rqpafrithe kattige 1%%‘(1?6%%pat ite which is the main
constituent of tooth -enanel or, in other words,

The efferf?féIfégs b rf?i@ﬁfehtﬁie'niﬁsfdeP&{deﬂlaﬁ;ﬁ)nhﬁg ﬁlﬁﬁﬂlﬁwﬂlubﬁd@ﬁﬂ which

S mul taneous!y re alr th g attic uarl

is avakeblscior dansionen the sismelBeing dapiedt 15 & EFé‘]brén blag%n

formlﬁllél@ RAB e c@fnpf)lnti@ﬂid \dl@lch prowdd @hxiniusn fivaidesbh evdibibility in
being treated. It is,

I L
bms}’f‘?é?@f’%‘l?n% H’é ?Séﬂtﬁ tBa %ntlzfgcef ornmul ate dentifrice

conposi tions whi ch provi de maxi mum fl uori de ion

Whllg\{}?e' ]#rfoq at &1%’%3'&1,? uﬁé Bt PR btk | 'cglﬂg {1&’(5ﬂ'§%r e itRAmi A of

e prior art oses th use of
dentm@lrhy@g@emta\ntye densdspriesoand enpmel daminesdizaon thgge 15 still a need for

add1tﬁ)°nﬁf EdRbosYRE A& ARtrody ihich HeRHEImpRVEE® erfcﬁﬂﬂn@cﬂ@rﬁﬁbh

dem neralization there is still a need
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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30 additional conpositions and nmethods which provide
i nproved performance in such treatnents. SUMWARY OF
WA BE40NGENTI ON 35 | n accordance with the preserPtT/US2003/024526
invention there is provided an oral conposition and
method for the treatnent of dentinal hypersensitivity
potassmmghle@sahlemat@ompump@@n@mllmmtgblg wehicle in which the fluoride

compb&id i8 ‘fo'l‘&lehtza'%ta' c%ﬂcd%'ﬁ&@&f §dfﬁ(§enttt3 ?el@é&%@&kttﬂog nto 8 800 arts per
containing a fluorid \Kg

8)2 %61? > nt i f about
milliop{prmy ilygade. rﬂ@r?%}%@@ﬁ §%ﬁ"&}ﬁ’1nr3é‘| %@%%P ofa
7.5 tosdbiit @Wﬂ@&bgﬂ dpd)ﬂnre@eat@d @é;ihyataﬁﬂﬁ“phabcbmmsammdoehe teethtinarbased

et 36 A RSORS00 RIS v

1emﬁmmbhmonnﬁ@pn) fluoride, the conposition being buffered
to maintain an al kaline pH of about 7.5 to about 9
wher eby upon repeated application of the conposition

JLﬂﬁllﬁﬂ@BEeeth increased 5 relief fromdentinal

g. INKPLSSONSESAINA hiy2,060 £¥RSkIFBRERT obY dédil diSi€§urface treated with a

ol B A R AR08 o 0Sb Py A e
5000 ﬁp@rﬂhfdrﬁlatmm(l 1®Bfbyavadgn) amd pitit&lsm&unﬁratee(S tr atveighthi wherein the

f
first 3ot S PIBAGE Bt « BERY b or4nanE SEbAL PororhPiliusted taypg of
9.5 wigh nsddiwn by dexidenthe pPHIGHKthy camabhiged 9orawmlept§tbs§1§| T
nitrate (5% by weight), wherein the first conponent
~ is buffered to a of 6.5 and the second conpponent
Fig.2a ¢ aSEMbreperdgd pi-p, B60 X maghiesihpns ot dertiAplosirtree trepfed piifh the
combRedtddgnp® ﬁgﬁtg 61‘3? c@rﬁ pnedel Bghpthedt &ntﬁxﬁ:eﬁi‘fg}é&pﬂtuﬁ adt
orded.a X a_dentin
(U3 GO Rpagtnicy %‘é@@gﬂswwﬂuﬁﬂs anfiaﬁ#bwﬂé%wé%ﬂﬂ%éﬁl% Shigh
releas®s Qmmnppmtﬂuoadd il whereip@ne comgemdnit fsrmgietaofedta elkplineopH and
the seco?ﬁl {; e:l’lggiﬁ?ngel%%lecﬁ anh %}:}trc]ll t}?%/%ﬁ ads?g{sgl dtodg?r{bpgyrr%]@rﬁg
bmng]Qmwlde i on wherein one conponent is naintained at
al kal i ne pH and t he second conponent maintai ned at an

acid pH, the t he conmbj conmponent bei ng. ..
Fig. 37iga sqaingmg:g:lqc ogp %tgmxﬁrﬂ%ragl]l @1\4&:?%& 8@,96@é%ﬁglcauon of
a den(i®aMk Juefacs dededivitR, DfHdsphamuffdrisoltioon of a dentin

di sk surface treated wth a phosphate buffer solution.
25 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

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
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The conposition of the present invention may be a
si ngl e phase conposition or a dual phase conposition.
w@oTheedial phase conposition is conprised of PETS2003/024526

conmponents in which a first dentifrice conponent is

mai nt ai ned at an al kaline pH of about 8.5 to about 9.9
simulanebystyedadivetsidyn Hisslgsiredpredaterminrs Am@Ings bysgrdrugioneklsid

| {i dQitain the pH at

oD e £ 70 6° e

tvvo conponents are preferably conmbined 35 in

Whenacﬁa a@ﬁﬁfﬁaé ef ﬁhe (pﬂ:ldéﬁt iNRingbh 1&Qb®a®iéﬁaﬁaalsas asmgidnpmasa penduct, a

bufteigheal BT TorERErsRpaRent bR bl propared
using\wh e vehiole, onnwhick nosaias evater cmmevesot sndfactpsland dn tabragive. The

pH oftsﬁgllr ?@g@%&%oﬁ% a%@ﬁtﬁgce thl?h zﬂﬁﬂﬁ'ﬁ%‘ﬁ A& B RE & én%@ lo¥ about

ve sim aracter| sti

si cal
7.5 toybowrﬁbﬂ andprefersbly ebis Fentosb é Héleé)uﬁfg@mﬁwmﬁzggfsra‘bly an

alkali Fﬁgél @gafﬂ'ﬁa%ﬁ mo%t !férﬁﬂ?@@ﬁkbﬁr@@f ﬂnbh%-%‘ﬁd'dﬁbisﬁesodlum
desi red r erm nefl anoun ext rusi on t bout
phosplats:salis- SRy ERLS A4S FFPEY Sbih SPRUHEIE Ach e GHHopoou

1.5 tod®BLCE% b‘gM@eﬁ glith@he emhbfnéd @.ﬁromﬁt dfibaffprieg egents invepoiated in the

ared as
dentifyGe pEmPRRAT R FPaRtnluilt ool YR IPRLORHE by ptia and
prefeblydoend to/\zlhouth%bmremgitl y prepared using as a
vehi cl e, one which contains water, hunect ant ,
surfactant and an abrasive. The H of such single
dealrpsomenenigientifrice o€ tejpsesent mn@t@mk%l? ione deniitHge F@P%faleflhls
pr epa? Qf(alﬂx@ ¥t and & Sonfpdsiien WthePwiie 3l te trek abihy other

oo S S0l 115 S SRR oo
about(®. & teatatl 9. 7€anﬂlpxdfeuably@bomﬁ]@ to adt 95b % pHsafdhe portbined
dent1@12;(ﬁ)tsc ?1?)%% rité: Jts i theli' (% c{f lﬁhﬁé fo aso%g{ 8.6%.11% E)%?&Qfalg aﬁoﬁthﬁS to

a con on of out
abouts®6 by wei ght. The conbi ned anmount of buffering agents
incorporated in the dentifrice conposition is at a

concentration of about 5 to abgért O% b%(iwei gh(%I a]zra&d
An aljsplinesiegni Spchgo a alkali Biei) RomPPYRY By Uik gipdium Bygrqxide
potas@iﬁﬁi hﬁl@&g@@ %Bﬂluﬂﬂﬁ&arfxﬁﬂa@@ s@dmtnhﬁrlﬁihe&el‘itsgdﬁme silicge a sodium
one_ denti f epar.e
sitcal R A BT PR BREFIRQ B apie o i, fhine o
dentifrivatconfpohdre obtheetual dvavpongntadebtifriceriz emoeuts imthe psange‘nﬁ@bout 0.5

to aba 185 @9@ ?é(l)% }%éf&%b@%@%@ﬁ@ to éb%u@gdg “ry\@% gltrtchnﬁ Rt gfeferably at

out and prefera
abouiabB e 2818 5.0%h by peight of the ComheRaRsMIHERSIOF Fhe@@ove alkali metal

Com@gg@%?Q? gfr%g Elé ;llkéglb ?S?ltﬂ%@ﬁﬁﬁoﬂﬁe Qs preferted MkAhe iperd. 6
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 to1000, 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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20 about 8.5 An al kaline agent such as an al kali netal
conpound i ncl udi ng sodi um hydroxi de, potassium
whyaroxiese, sodi um bi carbonate, sodi um car bonaP@r/US2003/024526
N-sodiumsilicate a sodium silicate in 34.6% wat er
avail able from PQ Corporation) is incorporated in the
thickea¢rkalnangani-hix&enkn wibiahi ey boimplodedin the deniirige gpmponents

Sk fh ia§ ZebdinP IR N aBlable fHOREHUBEICOrPbradbA tind
Hth%%gR gsgﬁggﬁ%/fbyemepght prgferably abou#ﬁl 0to
Syloxd5dtam YR {i1468i ght and nost preferably at about 1.0

to about 5.0% by wei ght of the corrponent M xt ures of

t he. ab | kal | t
Organks <o af BaabaTeo st FUPL p o i B8 Be Rty repare
the deﬂiﬁﬁiohwmmmts ofsthel presertt ieveptiepaEsamples of such éhigkdviers age
carra%fegﬁ ! shqﬁ{)gs ahfhén ?qu&)?illlhh QQrbBI(yr?&ﬁ%l d%ﬂﬁﬁ)@@tstarch

I on IS ener a a mxture mect ants such

polyvmylwhy’bémm hy %Xﬂth}éwfoﬁﬂéelhﬂoﬁ%h oRPLEh gy} caiiulpte.
hydrog?é]rggﬁl Rbthyetdfost b g dfoRPaRyIdel1g@te.t 0 1000, but

m xtares of hunectants” and single hunectants
may al so be enpl oyed. The humectant content is in the
The iﬂcﬁg‘zﬁﬁc flkeherGhaylE¥mt erpedacddtin HYddayifrivei cphipoaitidn of the present

inven@(rélh ?ﬁeaF %%él@glo Wt f,]é?ﬂutt 8.?6}5 \E\al%tASQ//Qog ﬁvteg’g?]tt gﬁd 9g?er?l§]1¥taﬁ&lt 1to

about3&hn e weigha ﬂ?hutormlq thickboart mag b%ﬂgyrmgqtghm the gompositions of the
preselﬁrlﬁ%p%ru%nl ?: @aﬁgﬁtrfﬁgnto@ 9&?‘@1 #0039y G ghtHﬂH‘i%é?&%BEf

par ation the dentifrice vehicl
aboutiOxbiogbeubt. é%rhyCW%lahlt i norganic 4 WD 2004/ 012693

PCT/ US2003/ 024526 t hi ckeners. | norganic thickeners

whi ch be incl yded i e dentlf I C nen
Surfaf i o8 CripreppB e 28 MecatEReRongoo ko PPaRE folbing
propedieai H’@bls&rfidtmd-ibi’ekra‘tﬁoamomator oopionindn n8ytexSulBbleregamples of

amongcysrxhrliﬁiciaa% aje Ih% gwtl: ollll zRés dsjﬁ‘élq & ﬁot? Lﬂlgte)f’%(?ugﬁqﬂlryl sulfate
whiclpisgpefeeed, thﬁ@eu@ﬁmam ro@mgdwpadfemogowfateﬁewﬁh as Higtsalt of the
monosthY A0 hl%ﬂo%@@i@f@ befy d}B e%ldfe'a Jobdddu 8N Fhtsy @i@ alkyl aryl sulfonates

carrageena

such %%ﬁ%‘m dedasyl beglléqzsqelﬂ g]éate JH %}5& Eatty s%mcetates Hlmher fatty acid

eﬁmﬂ%ﬂh@ﬂﬂ% Ypﬁhmﬂ@mﬂﬁmmwdroxyethylpropylcellulose
hydr oxybut yl nmet hyl cel |l ul ose hydr oxypr opyl net hyl
cel lul ose, and hydroxyethyl cellulose. 10 The
The suﬁacrtgmmgenmh pereenirpreseyt inghé desificr eonapbnient qomeposition of the

presegt 1%%1‘&{ fa %8%?&5%&0& a%ggtt 4 t@%ﬁo%? .09 @V@Qfghp'ﬁhdaﬁreﬁrably

to about 5% by weight and
aboutp}@tcealamtﬁwbbwwelghto about 3% by wei ght. The organic

t hi ckener may be incorporated in the conpositions of

Abragilxjgs 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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present invention at a concentration of about 0.1 to
about 3% by wei ght and preferably 15 about 0.4 to
W@bemun12695% by wei ght. Surfactants nmay be i ncoP@DDS10031024526
in the dentifrice conpositions to provide foam ng
properties. The surfactant is preferably ani oni c or
The oonedntmation phabiagive ia, thesdentidicecampsitioa! die prasan Hivention will
norm8l H@G B0 Fh g8 6L 5 b %tﬁft 40934 w&?ﬂltfaﬁﬂ?ieféﬂbfy #vut 10 to 25% by
. potassium or sodium | auryl "sultTate 20 which is
weigl§r ef erred, higher fatty acid nonogl yceride
rmnosulfat es, such as the salt of the nonosulfated
cerl e. of drogenat e
The sgm&g ?%ﬂm {ing PRy %umqgrﬁl L eggr%ggg%%rgb élbieﬁgt ssﬁ?ﬁ gzﬁt?
including fpotsasien tiirgthgyotdsaiunycitratef petassium eldoridg, méﬁssmm hlgarbonate
and p%ﬁdsgum Swith g)tagsﬂﬁlrﬁfﬂﬁtg)é&ng ARG SHi ﬁQﬂ?&tsﬁlm & is

e surtactant gent nera pr esent n
genergly incorpogied BnPeris AROTE @fr%@sdem@we §PmPARENLH}AGOReentration of

about Pv&mohpm%%y&v&gm%ﬁabf@éﬂam aBbutBeWbot: )% By e,
0% by wei ght and preferably about 1.0 to about
5 O% by wei ght. Abrasives may be incorporated in the
Fluosikésioh frélesén oty asd ihé @porafedtih éhepleatifrive compesition of thegresent

inveronlh i f Sk ARERELY BRa A 16 L AR RSO wat His

pr e recli
prefezabie whoydony sater solublel flupaide syt nroaginaaabwé E@OQN@ apgut 9000 ppm

of ﬂl.{?lgg &5 dnd re@rgﬁ‘l} aSJ)Lq 2560 %Hl]ffﬁ@lk §80(P§pr@%9ﬂﬁ6‘ﬁdelﬂa§ SuR4Ble

ot her rasi ves be
;f@encw i rgleRting pafi rl%lwf?p‘a@tﬁ @m%i% ficgganic metal salts, for
anﬁ?% @Qﬁlﬁﬁﬁﬂlﬂﬁﬂc PRhRRGH ﬂm)ﬂi@, @@hmﬁpﬁlﬁkﬁuordplhbs}ﬂiam stamnous

al ci. hat di.hydr.at e
iS5 %}ﬁ%ﬁﬁb@aﬂﬁfﬂég ofi 557 BhhofiiiEb A Bhace and
stannong flastidmare prdfeqpdtbBydrateaon taiepamgrselsﬂ um phosphat e,
cal cium carbonate, sodi um bi carbonate, al um na

tri hgdrat e, alumnumsilicate, calcined alum na and
Pyroplospbait salts IBving apbodlrduseifigapaselubanie poliso gt thepeesent

1nveﬁ%qgﬂ{1&@$vhféﬁ sQhbRRARSIER ab BiallAB of @dtfakfkiali @@etal pyrophosphate

I S N O AT

Polyplli(%bﬁzita tais Blonide tHOwhier fGblbylkaliveiegd tripdyfivaplaer weh of
|t|2| Sium on| nraIIyavvater
SOd“éTBI% @}ﬁ&lgg%gmos%ﬁsfum rRobrge gl %ot assiumnitrate,

potassiumcitrate, potassium chloride, potassium

The ﬁ*r%? gﬂ%& galtsac{}g rggfr-p%?azéd‘ﬁ? th ﬁ&lzrﬁ‘ffﬁcé’\é&ﬂpd?,ﬁkﬁ‘ﬁﬁ' théThresent

el ng he pot assi um, sa

mve@tecnea:t al qoycqmsréa% of shasf0:5ro éh@lt 3078y &/cig t’tzl*ilé1 preferably about 1.5
to aHd8ND iUyl v g1 QI AREPSISpHtspldatd SHIS @Y ihedrporitedfiin 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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about 1 to about 20% by wei ght and preferably about 3

to about 10% by weight. 10 Fluoride ion rel easing
wa@2200u8129% i ncorporated in the dentifrice conpPSI/USIIN3/024526

of the present invention and are characterized by

their ability to release fluoride ions in water. It is

preferable to enpl oy a water soluble fluoride salt

Dyes Hgérgivih %e&ﬁa@&%% t setan%QﬂiHn 220 PéhePNI £0B8 chlot @d[dﬁii&s

preferab about 2500to bot 8
preseRI SR RS T s PR IREE SeCEsTIRSH A% TGP G B g Fisneested
drugs! BcREmeYes Alchs IFJDT&@ (ke d\MY. Or(ssidhrt Bhle of ratigdoiloornweal),

o b SR B - RhAR

hydroﬁcypmazcﬂi@3 amdbospliti anid)f FO&DH¥ ellave loed (Suétin salf blpr i de,
sulfo%ﬂw%-ﬁgﬁb%uor ER&Bﬁaﬁﬁf)aﬁﬂ&é Ranaws 3f 3&&@8&%&1%& 4-{[4-
(N-et

I on releasin
rrophiebsmaylaming)tehepdl{(hbydnty- épbfamuglpbml}:@@ythylene} -[1-

(N-etHﬁqubeLsu!lbeéﬁ?Dp@@Ci bﬁﬂo&&a&ﬁﬂnﬂlﬁeﬁsm&c B¢V, ilqtisodium salt
ude wat er sol ubl e BW@@ ch as .di

l.i
of dlhﬁ@%ﬁfl@sthwgqlmalefrw hepyley difanic adid ot a%ﬁ@%ﬂ%&ﬂ‘?\ﬂa’sﬁfﬁ%
there&fﬁﬁwaious@%&ﬁond\m%trawbf.ZtIHE @¥e fordh&@RidRRIRELive result in

the prﬁéetr% FHVFP[P Isfi)ﬁ%%lg%ﬁ él engen?'g (Ha c%ﬁlp\gghgﬁ i len%%o%nﬁrbﬁl z{bout

es’ suc
OOoaﬁqumhyphbspﬁbp@cqm@fﬁmﬂ@@hwgmmtr|polyphosphate 25
The pyrophosphate salts are incorporated in the
dentifrice conposition of the resent i nve on at a
A striped deritiries PodugmayiaAbtaned ‘t‘sé)“gatB% dpal 2°€%°B9m\fjé

embodHer "oﬁ‘flfér Blet @bention]l wherelrcobdrantt o dortipastied @ﬂbrsatﬁd

h
incor@iatefy %@5 T LA SEl: U & s peie
hanﬁamhgﬁttaﬂgtand) phydiolagioaily dorBtok® velizmutsed ifidfe bygRStedeinghints.
Colowg%trsg h? Bf%ugg’ ofthd ﬁfe@érﬁ i Gy ﬁﬁlt@@%oﬁﬁhg ?)?%n%n@s déerﬁ%yes

rese rnvention ments i
d1scuamdtab&vec wat er |nsol ubl e i norganic pi grrents such as
titani um di oxi de and chrom um oxi de greens,
Any MlibbRIRLD RIS L PR drEoffilHRPindfe WS
Y 35" 0at er E |nso ‘%’F&gglg ﬁ prepélr% by e>r<lt e%di nlgrlce
compaition lmﬁﬂmrpredeumnnamtlcmalﬁxsanmrles lélb&@tadi’%ﬁa\mng szbumitmts are

h.as F
avoREBOHS -5 aRS LGP PYEIT B TEENES: HHT | GHEncES

eucalg?l‘,ﬁ@ B &hﬁarﬁbrﬂ%nidﬂ htBorh@Rg 8n Dinefryl 10 yIates rSviable
efera 250-500 m crons, and are présent at a
sweemmgag@mamc&mﬂecﬁlcmsg lacsosgommBliosgesabitol, Byligl, sebuncydenate,

penllag e{ %Jr%% (s:)(())d’3 {11’9128%(,/5(%21’11‘1 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.
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Dyes used in the practice of the present invention are
generally food color additives presently certified
wanaenizehe Food Drug & Cosnetic Act for use i np€Esiooper4526
and i ngested drugs, including dyes such as FD&C Red
No. 3 (sodiumsalt of tetraiodofluorescein), 5 FD&C
When Yiehdatianisantibaqteriad iagents el antibfcterial agents are included in any of the

..4-p-sul f ophenyl azo-1 - p-sul.f le= 5-
aoni SRS T Y SRR e gy oo
agent {vaRMicdRARR theQleliPery and retention of the agents to, and retention thereof on

sul f ophenyl - B- ht ol - 6- | D&iSF
oral sqnléce%o p&x&%@%ﬁg #ﬁ@f}r}]gig t]éé)prgse{lg'{?&gr?t?on z?rg %gsgfo’secl: in .S.Géz?tgﬁ]ts

I | ff i 30).~: 0k .

515582, SR8 L TRARR A AEERO BB R bt pscronts, st
as 1:4(tcb\|46_tdm‘ipb}yﬁiaqﬁs sinhlelvemhydride®@r B¢iS-veijtc inottlesr pdl yorgrizable] |

FD&C Bl ue No. 1 (disodiu alt, 10 .0f . . :
cylepicB R BYEEIFBEH 18P T AEY FRBR ARy PGB St pplpige havine
a mol &l 4 v&éfi%ﬂt Qﬂi.@%&%oﬁ(@b,@ﬂ%& b6 1,00080080 fndsipréfiibdpsbout

proportTons. e concentration of the dye for the nost
30,00@ fdf shoui §@0,0@(% Thesd gppolymersare eitable e pxanepie ps CapEzene: AN

i Nt tifri ink [ tpf
139 0 oo TP AN LGN ERETRO b e RRATR Pt fACCARAN Brade
(M. W1300060)raivRiesbl€ 6 ISP Teehpiagdess InceBound Brbolgit&dadss.nghe
t he dual conponent dentifrice enbodinent of _the %b
enhanginggapits MhgR BETSEH AT I ERNBIHRPSNG o0y ROP 48 #hyg 3% by
wdgﬁ°|°rs are incorporated in each of the dentifrice
conponents to be dispensed; the colorants being
phar macol ogi cal Iy and physi ol ogi cal |y non-toxi c when
To préjpc‘a?éj thd\ddrlfifri Scks BN Prtent iFARAOANEhets$lodhd Runkdd€ants,
ractice of the present invention include both the
for expinghee ptapykemd gtirek polyothylese glyseldnaisdigats, mayispaisedpith any
flavoring or sweetenin terial. Y
onganic Bl RpRsT S Oae her Remsaeat peuthipBTofi Bndfing pqyphosphates
includ¥d9s @Ak -chlRVRR tih @Bdielty aMke? $s Bbn atkdddabtoethfs| disperdiorgalong with
constituents are flavoring oils, e g., Qils of
any anfpheateniahagenpaishas riglosanspny ertihasierial chhaucipg agent gychag Gantrez
sa , ’ Sy
and a7 Bfaluu S JRSR oIl BE A nEUPIFEPin R o Btde fon
sourcadesehisitizinglagete and phosphate bafferiseagentistadded. dwthisiseennd

compaenc i iareiguA DAty oF PHIb e At e Beriaf Rt Vil

hydrdxRB RS in&RMRAIs SR MH@AuRtiO RbrhoedabnOphaipisonhinédidr each
preparations. 30 Anti bacterial agents are non-cationic

compan¢rit b Blureafteaincagpmia hidkgresdsiber e, flaversmd surfactant ingredients

j sph [.i hal '
MU T o T
mm FH Wk réssilteRipredice, iffHel dagrsfentiatompeanns isabdmageneous,

chlorhexi di ne di gluconate. Such antibacterial agents
semi-galid, SErpdibleapste Moishnt i ti es of from about 0.03 to

about 1% by weight of the particular conponent.

o]

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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35 7 WD 2004/ 012693 PCT/ US2003/ 024526 When
noncationi c anti bacterial agents or antibacteri al
w@ag®anseas e i ncluded in any of the dentifri cePCT/US2003/024526
conmponents, there is also preferably included from
about 0.05 to about 5% of an agent which enhances the
The sidgleipheseydeatifiiqestomporitipn embpdiaeagahihg presentipveniien axyisn

t hereof qn. .oral .s ' s
poctal B0 P B RGBSV AE by Wi
comp&sitisiBeriBddimesk of, tAOgeSe3l invangon i pacicdeed yind hetable dispieosing

pol yneric polycarboxyl ates, s CE ,gﬁhl:4 to 4#% hich th
contaige B WiHE SiecPpRNeNtcAs MAyAingd DBYSichlly SengteRd ARbfrAmy which the

. I : ) ' |
LGRS B YA CTBN Wb A
applicatiomtcecivotibrushi §inth qoltaikiers ok kabwotin 8@, 00 Antexariplaaf such a

1, 000, 000, nost f erabl bout 0,000 to a :
contaigyS 600 SPREEEMEBSIHERE AR anay s at o rf ok iy ving
collapS di8walR, s diédoskd id B9S. (Evkeits £897,990ind ABBTLAEB; (WMeidin, the

250, 000) and preferably S-97 Pharmaceutical G ade

tube boNy W formed 600y 2 eallepsiblsindastic srebisaeh FLRN KN YgReE PolypEopylene
. Boun 0ok, N.. The.. L& t
and i P08 PR pibicdon (R o Liin BAGD BL A 2GR S EBuments
in whithahé piBfidajly sepeirgéd condfionents preeqiared ahd érodewhich theyere dispensed
conmpagnents of the ﬁresent i nvention, generally the
through graitelif dispengige oBLSnpl e, propyl ene giycol,
pol yet hyl ene gl ycol ingredients, are dispersed with
any organic thickeners, sweetener, pignents such as
The folidveing eramdpleyis tethanidlustrativeoff fiishirssshinesntign, bpiigsgmgegrstood
anti-cal cul us.in di ent Wat er | hen. ' .
that e neerifea o et S B 4T =gl ahd phpSRiHY ifttirbllherein and
in theSpPEhRA cliiG RSB weighty wfleés DB vevel sttedenhanci ng agent
such as Gantrez 20 and any antical cul us addi ti onal
agents. In the first neutral pH conponent a fluoride
FExan Qo source desensitizing agent and phosphate
==wuurtering agent is added. In the second conponent an
A two oghgstieantCdmpadhius ind B desdnsitiziag dehtidaice nbthiegveskent igvention
added, suych as, sodi.um_hydroxide., These | edi S
was pigTEneh AEHELHES DSUHAO o OB PRETEBr A EH (o) ind &
ComBREht B BAVRE AR Alkalidd'SH €951, SWheR @b&iBiHe@ id 8k @RBHnts for tooth
sil1ca abrasive, flavor and surfactant |ngred|ents 25

brushimgs Dedtifribeanbad fpHiofigrddaiachd slumiywith wetehi Ghe iggeedipnts of
under vacugmof fro to 100 mmof Hg. The

Cmn?%?ﬂ%ﬁ%ﬁ?ggf@%ﬁ%?élnﬁﬁﬁﬁt&%égé of each conponent, is a
honbgeneous, sem -solid, extrudi ble paste product.
The dentifrice conposition nmay be applied to
hypersensitive tooth surfaces in the formof a




30 paste or gel by tooth brushing or topically applied
by being painted directly on the tooth surfaces in
wo b@4fdons of a |iquid varnish using a soft appPCT/HSIN3/024526
brush. 8 WD 2004/ 012693 PCT/ US2003/ 024526 The single
phase dentifrice conposition embodi nent of the present

|nvent|on may be packaged in a single tube or other
conp03|t|on enbodlnent of' 'Tpresent i nvention is
packaged in a suitable dispensing container in which
t he conponents are maint ai nRAkmBygi cal ly separated and
fromwhich the 5 separateda&gqg%nents may be di spensed
synchronously as a conbi ne on for application to
Lompatehbr ush. Such containérs are known i ® the art. An
exRbidng Of such a container is a tmo conpartnent

Lner cuch a 2alila

eionizgdVasire si dewal | s, as dPed osed in U éég%atents
%o&ﬁﬂFﬁ&mcand 4, 687, 663; whao®i n, the tubeoiyody is
m a coIIapS|bIe l|astic web suc S
SI;E%Ehytll;ene or polypropylgﬁg 10 and is p?oelded with
éﬂsﬁarntutu on within the cont!8er body defil#i?Hy
$e@am&hegamn@mrtnents i n wwoeh the physi cabd y
A3Lg 1.6d conponents are stgpgd and from whpeh they
are i'spensed through a suitable dlspenS|n outl et.
fh@oﬂﬁﬁwﬂwﬂhﬁmexanple is f & 0her illustrafP®® of the
mbﬁaﬁnb%mmyentlon but it isxounderstood 390a hat the
yentign.is not limted thepgto. Al anmpypps and

ro%%%flons referred to hereln and in the a pended
&ltéﬂl%Dlaiﬂée by wei ght, unlessotherw se sta Exanpl e

[Pifotamo12gconponent  ( Conponerstood and B) desermeotl zi ng
he present invention 20 wggyprepared,

gﬁ&mnhg%&%kq%gﬁt frice X', Conponent A having neutra
épﬁl(ﬁel"&})sphaﬁé’b&o Conponent B-H8ving an al kalne pH
(SQdib Prddfran Daambi ned i n equaooarmounts for t-eoth

n F&ﬁy e X had a pHof 7.5 inygyl:3 slurry
%H#?Eh%hl( ﬁ&$ﬁ&gredlents of Cbnponents and B are
|Zeedertd 1§ n Tabl e | bel ow. 9 2004/ 012693 159
PeddekiS3903/ 024526 TABLE | Dentifrice X Wéb@ht %

Sodium bicarbonate - 2.500
N-silicate - 3.800
Sodium lauryl sulfate 1.500 1.500
Flavor 1.100 1.100

*Releases 5000 ppm fluoride ion

10
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Component A B Ingredients Deionized Water 32.995
36.895 Sodium Fluoride 1.105 * 1.105 * Potassium
woRdra1w95. 00 5.00 G ycerin 18.000 18.000 PCT/US2003/024526
Pol yet hyl ene gl ycol 600 3.000 3.000 Xanthan gum 7.000
7.000 Carboxynethyl cellul ose 0.500 0.500 _Sorbitol
In the7gopaugion GPSIGHE X Sanameaia ActnshB weee propered wherein the

glyceég!dﬁaya@%éggq&%ﬁ ar(1<15 or &ni@Q@ické?igia% @&'g Qi(i_jd_f)eﬂsé’cz) 1hn2a &ﬁﬂ'teﬁt-i&ﬂ@

, iU i de -- - 1. i um Phos

mixei g 1S BIOULE becagpy %F%rfm@ﬁﬁ 3% SR APREARHC: Ol R

sweet?gﬂgzvéﬁ d(sbeﬂE%rﬁhisLsslﬂrmﬁbefere-th@ac&mﬁbn ﬁamigmln the prardioa of

. eqdent. . : . .

Com R R APk AP O g

Comylar00B 1508000 hydraxide whs 160 disppoged in Fed gehplase 5U00 npgiwre was

mixefl EMG 180/ RiAuLS pMRuA0 4/ HIHRB SR RCEEIPRAQ0 I R ARe Wal added
the preparation of Dentifrice X, Components A and B

to a AGYUEN FEFANE SONRS PEPH lasek EF‘E}%@F H{’r%ﬁ %i%ﬁ%@ﬂ%)dlum

bicarBénaédver@BerPiddad hiid iniiedBNED o 3EineutissP Bighefeddumler a vacuum

of b LHTLRE R EE ol BBep et L iF SR Tapd aflrirate
flavoneree ttlers pitedad therindiidsalsdentifricelvefpogertthwhit di asifoliowéd by
mixiﬁlgin%&her 5™ & Bﬁupers SR AL A 3F 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 750pm thickness cut from extracted human molars. The
disks were prepared for treatment 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
apH 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



5 Conmponent A, potassiumnitrate was then dispersed in

this slurry. In the preparation of Conponent B,
waoaimehy dr oxi de was then di spensed i n the gePCPpOsmes/024526

This m xture was mxed for 20 to 30 m nutes producing

a honogeneous gel phase. The m xture was added to a

vacuum m xer and cool ed bel ow 105F. Zeodent 115,

e T L

vacuum 10 of about 50 mm Hg, pr ow di ng a hormgenous

myxture The sodium.lg

then added to the indivi dABE entifrice corrponent s
whi ch was foll owed by m xing another 5-15 m nutes
under vacuum of 50 mm Hg)l&pf€pare the resul tant
conponent product. 15 The desensitizing effi gacy of
the twSoEMBHE ent Dentifrice X was ev&PHBRIE Rising
IngredienZSmﬂ X 4.25mm squz%e ddngredinendl sks of 750m t hi ckne®s

—eomextractetd ||\2 e Iﬁi’d ﬁ v t{‘Ill: oh bkbw .
Delomze&vﬁ%red for treatnen % "ChINg with 6%citric aci

Potasspugnit@iteni nut es t o rerréQf%OO d*ﬁ?/yd%?‘f“&%@ldsrrear. 20 For 0531
GlycefIl poses of conpari sos4g heopimweesddur e of the Exanpl e 2.657

PEGég@S repeated with anogfer Sta% gy&op@ simlarly prepargg,

sks using a dual conponent dentifrice designated .
Xanthar¥ht i frice Y', conp@r/®plSenoys fugde of US 6, 180, 089 1998
Sodlumﬁairsdiy&émeﬂ@mh@ki ne coop®nemcerdesi gnated " Conponent 1B!704

H of 9.5 and t a |G conponent designated g4
SOdlum&gChampent D' had 25 gng%%l% 2. The ingredi ents of

Tﬂam@@ﬁﬂp@@?ents C and D of 20%ntSpdivm easoyymehyl elludqse 0P Talh @0
Pluordnlc E-R@l ow. As a controbo tsh@upkoaedure of the Exanpl @400

Zeode{v}x{aﬁsrepeat ed using a198<95p1h§ odau%’lffoﬁﬁosé-n uti on as theg,

reat ment whi ch treatnent Cu Control"

ZeodeTHES | ngr edi ents of thé&730 W‘Pﬁiﬁl BPep sol uti on 0240
Sodiu@bRarbéugeed i n Tabl e 15.bo b&JIEGWO 0il1l WD 2004/ 012693  6.00

. P US2003/ 024526 Th f Co ts C
Sodlungc{goxté . ; ?P st 8 oll%@_ll%bo mponent s a%&)

ntifrice Y are le I'l below TABL
Flavoy sanncDeples fri ce Y ConpéhentZe@ettdfponent D 20.00
Sodium lauryl sulfate 15 Zeodent 165 3.00
Flavor 1.100
Sodium lauryl sulfate 1.500
Totals 100 100

*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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I ngredi ent % I ngredient % Deionized water 29.57

Di oni zed water 25.66 Potassiumnitrate 10.000
w@ndwatweos citric acid 0.531 dycerin 25.48 Sedi/us2003/024526

citrate 2.657 PEG 600 3.00 Stannous chloride 0.600

Xant han NF 0. 700 Stannous fluoride 0.908* Sodi um

car boxynet hyl cellulose 0.50 dycerin 33.704 Sodi um

cann~nlbar ~ N A Nt b n-_Coo oan

See-ECRa-—o—F—Xahtrat—o- =+ tall; Uit ull U}\; uIC 2 UyU
Sodi um car boxynet hyl cel iﬂé oEsIg 2000S 0. 700 Pl uoronic
F-127 1.00 Sodi um s®besnbatp Buffpr 4ggtionzeodent 115 15. 00
Tet rasodi um pyrophosphate 0.500 Zeodent 165 1.75 FD&C

| ye #1 (1.25% soln.) 0.2 Sodi um bi car bonatg,.5. Q0
ereil” 10 o1 1 600 Sodium h i de 3. 00 Bl wor R THER 57

scdimﬂpmi_aphatshaanoor st annous pl us0.00810 Zeodent 115 20. 063
cac,S0di um lauryl sulfate 1.5 Zeggent 165 3. 00 Fl aveps
NaCl 1.100 Sodium | auryl sul faég 71. 500 Totals 100 é 05

-1 *Rel eases 2200 ppm fl uori de {%on. Fluoride ion d& ivery

of Dentifrice Y is 1100 ppm when Conponent C and D
are conbined for use. 12 WO 2004/012693 .
The epehreddishe Wsreothes tsated Rpseparately prrshpgdhe dises fox 2 685pepnddgyriod

. . i t i i nono
with (R EONGREs S o 1§ e PR SR S RS E T e
etched disks were then treated by separately brushing

The sturr]f%cedcl:o%gpsosft%rn o% tgep treated &gksp wire ?l%n 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 tubular occultation.

TABLE IV
ESCA Analysis
Atomic Percent
P/Ca
Dentifrice C O N Ca P Si Na Sn F Ration
X 33.20 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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with either Dentifrice X or Y or the phosphate buffer
solution (control). 5 The surface conposition of the

wo e@aneIzli sks were then subjected to El ect ronPCT/US2003/024526
Spectroscopy for Chem cal Analysis (ESCA) and
Scanni ng El ectron M croscopy (SEM analysis. The ESCA
results are recorded in Table IV bel ow as an aver age

for each group. The percentage of nitrogen on the
The SEMiphotosiciogephs tikgenktha deytinaturfares mubiscted te Hie bipehing

treatxﬂéntseﬁ%ggﬁ&gn &Pk ﬁﬁﬂb@ N3 pREGEY:! aExXYﬂin%Boh of 82 JENIQ Eh%'

tin structure: he re uged ano

Dentifyier sated canima e A Ta56, 61208 Lluiicigaioschshennal s phguration
was Sdb@ARRTally '&Sm%[@é' B coRhpaeed t@'ttéﬁﬂnhéhﬂ withh@ngpagaive iduﬁll‘tbmponent

Do S B S At 75 20

treatrRadt b the X¥nB3 dRRs 4&€nH3n BhakPhate H6Ifé: BR1tbNSB sBo g irdthe SEM of

Fig. 3ingiafys Hfing g amlng i sbgtel 071 o o6

0.68 -- -- -- 0.85 15 The results recorded in Table IV
The Eff@z%\ QR ﬁleti]ﬁ@[ rEQﬂts %H%Wld@éw&’é%@@ gHak tHlen c‘éﬁﬂﬁﬁﬁmn of the
surface dentin disks treated with the conbi.ned

e
neutrelowg@H@Hpg peqasqyéwpa peEaIning dentifgice GPRRRRNts inFERINRAGAN with
high tefeaSANNS ﬂaﬂﬁd@ioh)boﬂcfeﬁh&h@@n lehelpeffbes g shexpeeted tigifivhith

Deptifri ca a significantly
imprgBRTb R i o pon sendtel SRR TS wou b

experlenced with the use of Dentifrice X as conpared
to Dentifrice Y. 13 WO 2004/ 012693 PCT/ US2003/ 024526
The SEM phot om crographs taken of the dentin surfaces
subjected to the brushing treatnents are shown in
Figures 1-3 respectively. Exam nation of the SEM of
the Dentifrice X treated dentin disk surface, (Figure
1), indicates that dentinal tubule obturation 5 was
substantially conplete as conpared to treatnent with
conparative dual conponent Dentifrice Y as indicated
by exam nati on of the photom crograph of Fig. 2. The
Control treatnent of the dentin disks using an
phosphat e buffer solution as shown in the SEM of

14



Fig. 3 indicates a |imted anbunt of dentinal tubule
obturation. 10 The ESCA and the SEMresults al
w@eanotdeIrvi dence that the uni que combi nati on PET/UR®03/024526
. neutral and al kaline potassiumion containing
dentifrice conponents in conbination with high
Exammdé Ehsabl e fl uoride ion concentration |levels effects
A sm?l% cﬂgﬁfgﬁéﬁtcﬁ flﬁfgg BEsﬁ%rfé?e@%éﬂﬁ@ﬁ&Vg e brépﬁreﬁh@hlch contained the

tion o ent | ersensitivity
ingregionta Hiotpém JableH belowo 3he damEce ESTRRSI O has,& R i\%)? &
conponent dentifrice designated Dentifrice Z was
prepar ed W cit contained the ingredients Tisted In
Tabl e V bel ow. The denti fABERYconposition has a pH of
8.5. TABLE V Ingredients Dentifrice Z (W.%
Delonlzed Wat er 34 345 Sod|un1 |

[kmmg&mpg& 600 3. OOO Xanthan gunlO ?QQ@S Carboxynethyl
cellul ose 0.500 Sorbitol 70% NC ngg Sodi um

Sodiu Buenitdy i n 0. 400 Pluronic F-127 2 Sodi um
Potasspihgiphi@t e nono 2. 0  Sodi um phosphéato@ di abasic 1.75
FD&C Bl ue #1 (1.25% solution) 0.2, geodent 115 17.5
Zeodent 165 1.25000 Sodi um Bicarbonate 1.75 Sodi um
Polyethylene glyco 600f at e 1. 500 Fl avor 1. 10(3-000

Glyce:

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 115 17.5
Zeodent 165 1.25000
Sodium Bicarbonate 1.75
Sodium lauryl sulfate 1.500
Flavor 1.100

*Releases S000 ppm fluoride ion
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5 *Rel eases 5000 ppm fluoride ion 15 WO 2004/ 012693
PCT/ US2003/ 024526 In-Vitro
woeeves93 | zat i on/ Demi neral i zati on Test w th FPCDURHE3/024526
Upt ake ™ Speci nmen Preparation An in vitro fluoride
upt ake test nethod using enanel specinens (3 mm
dianeter) 5 removed fromextracted human teeth and

memmeﬂni[’gggdraubnr W|th Garrma AI um na usi ng st andard

AP bl SR RRE pIERRR. e ShHD, ?@Eﬁ%ﬁ%‘aﬁﬁg diameter)

repoved o extrastaddsnapdeesh ead moynied ip fedsiepyaluate e prepgnance

oiblyerﬁﬁﬁ@e hogte | 'sﬁ@@ﬁﬁe?is Qbré id@ma ang gblﬂstﬂe@ o @fhigh HastMr with Gamma
| actic acid 2% whi ch was 50%
ALGER 5688 SiinaY rrrwf%c%ﬁ% S@%lﬂ’&“%\ﬁ?ﬁ?%w?r& pﬁ??%ﬁ(bfm this
stidhe | esi on surface hardness range was 25-45 and
average | esion depth was approximtely 70. 15 ~ Saliva
Coll ection A 50:50 m xture of pooled, human saliva and

Initial Pecad¢ification i on was used as the renineralization
Aﬁ‘ﬁ bféme'sﬂ)nglvjereﬁ %E(FE%G R hERDECimBRY © bl JBLH AL %‘?ﬂmersmn into a

Iva was ected fromat least five ind

sahlélon@m g ltsscuh e 0 ademoapl G0 MiHshaS A heRaated with

BRR Y k@ﬁ'nd/\bd fistad @qﬂ@lﬁl) SThé Ndsiteh ifa0¢ hdrdness range was 25-45
distri neral mix) into 30 ni

apflé‘%i‘frﬁ%%#’“ﬁ@él&%tpgv as Igp@rgﬁu‘gaé?ﬂpf \7§Fm neral nix was used

each day (changed during the acid challenge period).
Sﬁh@@aliemsmn Slurries 25 During the treatnent period,

SI i ?ﬁ*‘ﬁ@?f S16d,| HIFRAS Qﬁlv'aniuﬁ{leytdnﬁéfai: Qololibh rvllzgsusteg as the

rushi ng. rries were gre ar ed
remiifierajization gn@hura eift pI rirealney Iq@imgnsef WaES F@gqﬁe Salfva was
o%ﬁéét&?/ff&ﬂ?f dastMive ﬁﬂh\lﬂi@h‘ﬁﬂ@ ai|1d11 réfrigeRkeRl uMiltlde@ Saliva samples
magneti c rrer, resh slurr
et dhenn bR et g DOt SRR el L 15 i 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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The cyclic treatnment regi nen consisted of a 4.0

hour/day acid challenge in the lesion formng
w@olouniwm descri bed above with four, one-m nutBCT/US2003/024526

dentifrice treatnent periods. After the treatnents,

t he specinmens were rinsed with running distilled water

and then replaced back into the saliva. The remaining

time (about 20 hours) the specinmens 35 were in the

pool ed,, humgilg®alph \4dn. rem neral i zation sygbgmfriddi@eatment*

regi men was repeated for 20 days. The treat nent

schedulte uset0W@90asnf ol | ows: 16 WO 2004/ Bedige greatment

PCT/ US2003/ Q4 a. 8:00-8:01 a.m Dentifrice

t r eat nént * q%qgégéfgﬁtoo a.m Saliva treatn%ﬁﬁh%?%?mnmnt

9: 00-9:N1 a.gw1-Depbiafmmi ce treatnent d. 9:livd Qelhent

a.m Saliva treatnent e. 10:00 a.m-2:00 p.m_ Acid

chal | efge  f10:09 ®w--3:000-H: m Sal i va treat nigiel challenge

3: 00-3:01 p. BPentifrice treatment 10 h.¢3.01-4:

p. m SgPivaj¥?%§?QgH%'i. 4:00-4:01 p.m Dé%%y%%;%gﬁ&t

treat mgnt j3:08301 ponm -8: 00 a. m Sal i va tDedifrientrediment

Back to (a) 15 * the first day, this treatnment, wa
not giVen; ﬁigl‘fl@g&"rﬁegan with one hour insea%é’ﬁluie@tgleflg
perm t ;pel | i&bm@qk%hoprrent prior to any tp&atrAE &atment
Fl uori de Analysis At the end of the 20-day treatnent
regi mer, thet:0l pori&d® sontent of each enanlivagreatment
speci nen wa di(tefa'}i ned using the mcrodrill technique
to a depth of*“fdd'¥Fl uori de data were cal cul at ed as g

FlecnB8: (g F X dilution factor - volune of drilling).
The results of the fluoride analysis are recorded in

*TatPe tha fife|day, thisoireabmepoyas 1t Sivemplheitsbbesan pidsene hour in
denti:fri ' » it ' ich had a 25
0T it oA Rl RO I i rpatiBhEl D2C, B
nitrate was absent was also tested for fluoride ion

»  FHivrkeAnSiogROSi tion C had a pH of 7.5. The fluoride

upt ake tor osition Cis also recorded in Table
VFAt the end of the réB—day treatment reglsmen, the uono e content of each enamel

specimen was determined using the microdrill technique to a depth of 100u. Fluoride data
were calculated as pg 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/cm3)
y4 8128 +131
C 1987 1341
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Tabl e VI Fluoride Uptake Assay Results Dentifrice
Fluoride ion Standard Deviation U take u /cnB) z 8128
wa3m4/00264987 341 17 WD 2004/ 012693 PCT/ US2003PORUSD63/024526
The fluoride uptake data recorded in Table VI indicate
that the single phase conposition that contained 5%
The flpotidsuptain dita reaerded in e VT indicai-haktbe singlaphaspernirasitipn

that c&ﬁﬁﬁé& 5%%ota%k‘1*aﬁf Rfhieah Whidihe phl ward. o ﬁné;@@ct@@l@lﬂepdﬁsﬁ)ﬂé&

tines as pguch than a %on‘par atl

substangafhn 1o %H*PY}CW 0w Aot tmswaén%ﬁ 'é&g&?oc%&%%%ve&mgle phase

comp&¥itibrainSwhiels tHeqiH Rae 8 @nindipotassiemditiaathiat hoCgresent in the
ntifrice Z was tested in vitro for in situ

F&%i neral i zati on of caries lesions in enploying the
nmet hodol ogy descri bed below. 10 ~ Rem neralization

DenthfE:%%&/g{rﬁgc&? il ﬁlujo%‘f ﬁ{gslt[llr&ﬂf z?tﬂﬁll c}f%'aﬁesdl' %6H§§19é?nploymg

es were teste surface ar dness
them@ﬂhaﬁ@esydeﬁh@b@ibeﬂ@Vence bet ween the har dness fol | ow ng
treatment and initial | esi on hardness indicated the

Rab'LI it f at treattment to enhance rem neralizati on.
Mner Eﬁ:ﬁﬁﬁw&aml Resi st ance to

Fotlowigr duordd ianalydihediscasiest amoe al stmples rwetce tbsedafoe| surface
ta{odn%ss lelgﬁig u%ﬂg dﬁfé&gnc% I?)% Vlle%ﬂgﬁ"e H\ﬁﬁnfgﬁ hﬁ{o@i %ﬂez‘&)ﬁent and initial

lmfemmens into esl
1¢smmlmrdmﬂss mdiqatqdcthe ghifityrofrilat ticatment fosgniharge tepigsralizagion.
for one 2-hour and one 16-hour period of sinulated
plaque aC|d . Fol l.owi ng each acid
Dgig 4 161 eminerali 0 speci nens
Tﬁ@%sﬁtﬁlﬂwéﬁﬁe &Eat@c(lj Mhéhlffﬁ ft($ a klﬂfsd@l%ils adgﬂl ﬁh)eﬂlengé/bdb% detsinfiged by
aleite cr ohar dne ster e ere et ween
DIgHEE Ml GRS PPO e g S e o bR
re@kﬁmmﬁx@lon phisepforand 2thuar amd dneal 6-h@siperiohaf simedated plaque acid
flec
ﬁ,}ll%e (:S%%éga oﬂg\gf eeagﬁ a d8 %hzﬁfeﬂgﬁ?hdpte U rfa%:e hardnesi é)f the

on
spaesnmssw@ﬁnetaneed em Nefrk&rs Izlminvzﬁq Nugehes (YHND@sinerlede z
MiEBhiRARQS AR Thd altf@endt bRl the ha'fdl{esﬁfﬂll@%@gseééﬁ subsequent

arison a toothpaste product eS| at titri
d@nglgxpihﬁgtlo&l and the 1n1t?a1 les1onphar ness reflecte the d%gree of resflstan%g to

denti

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 below.

Table VII
Enamel Hardness

Composition AVHN
Z 13348
D 21+4
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conposition substantially simlar to Dentifrice Z
except that potassiumnitrate was not included in

woeotiofasdre D was al so tested for rem nerali zap@DHS2003/024526

efficacy. The pH of 30 Dentifrice D was 7.5. The
rem neralization results for Dentifrice D are al so
recorded in Table VII below Table VII Enanel
b ANvastevaldd@d fll’itg tHeBprvéedure of
Thed%4?%% §93 P%T?BS%%%@/&/OZNZSZg The desengltﬁggl ng
Gk cacy of Dentifrice Z was evaluated fol | owing the
procedure of Exanple |I. 5 For purposes of conparison

For P‘g{l}’gffﬁ& %glglg%l‘gié)%f&?é gﬁ%ﬁ? éc?rﬁ{/t%g x%ﬁle&qga%q‘éée%tev(\f &/gh another

groupdefsimilar yomrepiared disks esing Dderttiffied dmlmated Deaniifrice &€. Pentifrice E
dlffergﬁ %Ifoﬁlr I?&t{ffu%r% @gﬁfat {hre'gﬁ.l%gr | gééht%rggxtag tlg@O gt)fﬁ a1l &&de and did not

contain
Contamﬁl@i@@ﬂé’ﬁe ltfﬁﬁmérsla @ salts. 10 El ectron Spectroscopy
for Chem cal Analysis (ESCA) and Scanning El ectron

eSSBS [ESUeL e GRS o

(SEMDemnalgsit rdsakd are rédendddiiniTableV I ¥ld®a 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

Z 22 Na. A2 07 1..14 10 7Q QO £Q 129 1N . .O QOC N Q2.0 01

= I, OO tJ. L. L1t ITU. 10 U, U0 4., 11U U. JU U. o U. O1L

The results recorded i n Thabkdnyl 11 indicate that the
anmount of Ca and deposited on the 15 surface of the

dentin disks treated with Dentifrice Z of the present
i nvention was signifi B30k AyAlgiS8ater, that is, three
times greater than the disks treated with conparative
Dentifrice E, indicating a si nlflcantly greater
degree of tubular ohturation WHNGEREM oxneri ong. od

Ratio

V\Alggt&{gg use of CDentbfrl Qe Z@s cqnpargd tgaDergnp frigge pica
E 33.05 | 42.46 | 575 | 3.81| 3.14|1019| 070| 082] 0.09| 0.83
yA 32.06 | 4337 | 1141|1078 | 8.68| 2.10| 096 - 093 | 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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19 WD 2004/ 012693 PCT/ US2003/ 024526 CLAIM5S What is
clained is: 5 1. A dental conposition which elimnates
worongiixstanti al |y reduces the disconfort and peECTUS2003/024526
associated with dentinal hypersensitivity and exhibits

enhanced anticaries and rem neralization benefits
whi ch conposition conprises a fluoride ion and a
pot assi um ion rel easabl qogahis the conposition having
a pHin the range of about 7.5 to about 9, the 10 pH
being buffered with an al kali netal phosphate salt,
Whavieraghyd gppl i cation to teeth requiring relief from
denti ne hypersensitivity results in hei ghtened
desensitization as well as heightened tooth
1. A Hantalicdmippsitiommihichertinnipates psabstontially redures erdienomfps and pain
aQJoc%tea' Wt it PhyhetBRcRAtARR AN @ Unfl 6A 3R GieS Al

tassi um he conposition of claim
remiggetantipn hracfiis yeHFReoRRIsES LomPrisey 3 Hpordeanp and 2 pRssium

16191!%'&?%{% i, e dé)‘ﬁﬁfoﬁmggf(l)ﬂa%ﬁg nGhBI 1*(1)1QHe £MB€ eN bt 7Fto@bout 9, the
ou ou he, co
TR L R AL N o

ré@ﬂmngmehbmmmdhntlﬁe hyieesenstivigsictulsrin dfighteabdnddsenkiczaion as
H hate salt. 6.
\xi%hleas%e%ltc’eng#ftéo% Bfloifidilonnd RALHERARRRA' o S i fecad
with a conbination of sodium 25 nono and di- basic
2. TR {forSH diitm 17 whdi3f 1hE FBISHidrh %h Rleashiné Midis WaBERHM
ﬁgﬁHP%a [ netanlpﬁosphateggg i's pré?ent in B%B
mﬂa@bnp03|t|on at a concentration of about 1.0 to about
10% by melght 30 8. A nethod for elimnating or

educi n th ort | ated wi
3. Thefetimgirion e Eeh Beiein 86 DeBRCHRASHE Sichtenb e g
conpbiitior delinersd flratideoion @nuceneatin cnfglbt)hte 1102 dorb@ni 8800 ppm.
caries, which nethod conprises preparing a dentifrice
having a pH buffered wth a phosphate salt_in
. Theipepepesitiambeliplaim bwhereibiba flugtide igpdeleessble salt ﬁtgscahum fluoride.
desensi tizing potassiumion rel easable saIt and a

fluoride, |on rel easabl e sal 35.t he
Thg RBRIS TSR PoRis D EBER willch ARt Shebap salt
fromdentine hypersensitivity and thereafter appl yi ng

%éeecgﬁ]g)n?g%ﬁ to% gﬂn{iq hre?edi gt? I%;H Y%’]b ﬁ?é’d \Dﬁﬁ Sxt%ﬁgugf? of gbdmm

zat'1 on, rem nera Zzaltl on
mm@dsbdbafsmmsgl@t@mltake is

IN

1%

o

~

The composition of claim 1 wherein the alkali metal phosphate salt is present in the
composition at a concentration of about 1.0 to about 10% by weight.

o0

. A method for eliminating or reducing the discomfort and pain associated with dentinal
hypersensitivity concomitant with enhancing tooth remineralization and reducing the
occurrence of caries, which method comprises preparing a dentifrice having a pH
buffered with a phosphate salt in the range of about 7.5 to about 9.0 and containing a
desensitizing potassium ion releasable salt and a fluoride ion releasable salt, dispensing
the composition for application to teeth requiring relief from dentine hypersensitivity
and thereafter applying the composition to the teeth whereby heightened tooth
desensitization, enhanced tooth remineralization and increased fluoride uptake is

experienced by the user.
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experi enced by the user. 20 WO 2004/ 012693
PCT/ US2003/ 024526 9. The nethod of claim6 wherein

W0 b@4pot6a5si um i on rel easabl e salt is potassi uPCT/US2003/024526
nitrate. 10. The nethod of claim8 wherein the
fluoride salt present in the conposition delivers a 5
fluoride ion concentration of about 1100 to about 8800

9, TlﬁHHéthéé—of dihgn BRIREGN Be fotRtitmS onieEfhbleshE idf pot@sivdenitrate.

ion releasable salt is sodiumfluoride. 12. The
met hod of claim8 wherein the alkaline dentifrice
10. Tﬁ@fmﬂiﬁﬁrﬁf clﬁméﬂﬁwhﬂeﬁahs fludriiedahtprdsentda thacinmgpsiioptdelifers a

abo 9toaot dent al
ﬂB olgptcog??l\/irﬁl %Iho I%O#g%lgtﬁeéov%f)ﬁsugstrbgﬁ'i ally reduces
the disconfort and pain associated with dentinal
11. TRY Hl%ﬁ?ﬁrb?'ciﬁfﬁ' g %héﬁ@inctﬁe BRSRRSbE kQBasabIB RRE is5@8ivdn flhdride.

entifrice conmponent having a neutral pH in the range
of about 6.5 to 15 7.5, the pH being buffered with a

12. TRE ﬁm%lﬂilgﬁlt& chAmt 8 wﬁex‘éﬁlctﬁél el allent c%efnfi%ﬁ% oagmgﬁa&nﬁ %m aqueglgsg
an..a i.ne n,t ra about 8.0 to about 9.9,
defiifricg ?Vé%%?gﬁrfgagfmﬁt@ Bg%t onents containing a
fluoride ion or pot assiumion rel easable salt, the

13. 4'&&5%@@% fﬁ&ﬁ@l HHIRRRE Wron! fngg%t@%‘%?%hﬁﬁ AIRGRAICRS e

I spense I ne
dispprnfostaridopain asspeiater witflenting dypasensti viyorhiele sempgsition

{);ﬁglzgneé %{fﬁ’sg (%le\ﬁ('glgﬂognc%glﬁgh@ﬂt ?girfrl]ngﬁ'rngﬂﬁﬁaﬁﬂ;ﬁm the range of about 6.5 to

itizatl i 7

70 B1eas ing PHPreg M LR SOREh A S, BEF B et e eyapgpeat having

ad élktal-[ﬁkepHQﬂPlbeﬂaﬁ g6t ddburcd. @(tjdfabbat 9Penead at least lone offhenent
contalns a uor e 1.0n_an

e BPesols BunfE » e orpoReBRuRT RRTRETpiy e gt and

swdoad eompbhentpbeiag siainainghsepatsdseb leechsether ungil ﬁtSP%S@ aird
Bfn@& gor alpg) iU 16 Q490 fe:g}ﬁllnﬂg %ﬁef ¢ Héxﬁ&eﬁi?ﬁé@%r&tfvﬂ?

present one

“d@fﬁbﬁshﬁtghémled épsan@ﬂéatwnfqnbwpé éeqﬂ@ﬁra@éﬁwrﬁnﬁé{qusﬁe%ﬂuoﬂdc

uﬁﬁﬁé‘ﬁs ?@ﬁeﬁ&d%?%’éus%ﬁoo ppm 17. The conposition of
claim 13 wherein the fluoride ion releasable salt is

sodium fluoride. 35 18. The conposition of claim13
14. ’Fﬁb&fo@hpbsttfm of | ckeiini I3ewlikeeit iefich coenpoaeaoatiing sthaoride ion and a

@%gs%grlﬁ%onre Q&s'alf)lre's&l?. having a pH of about 8.0 to about

15. The composition of claim 13 wherein the potassium ion releasable salt is potassium

nitrate.

16. The composition of claim 13 wherein the fluoride salt present in the dual component
composition delivers a fluoride ion concentration of about 2500 to about 8800 ppm.

17. The composition of claim 13 wherein the fluoride ion releasable salt is sodium

fluoride.

18. The composition of claim 13 wherein the alkaline dentifrice component is an aqueous
dentifrice having a pH of about 8.0 to about 9.9..
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21 WD 2004/ 012693 PCT/ US2003/ 024526 19. The net hod of

claim 13 wherein the pH of the neutral pH dentifrice
weowpomesms is buffered with a sodi um phosphat BCHEE1003/624526

20. The conposition of claim 13 wherein the pH of the

al kaline dentifrice conponent is adjusted with sodium

hydr oxi de. 21. The nethod for elimnating or reducing

19. T‘h@ SnihCSHI AR lﬁﬁ}ﬂer&%'tﬁe AP SeAfcRtaVpH BentffEiBé EdtAponent is

persensitivity onprises preparing (1) a first
?Ci?"ithée*oé’é‘ﬁ‘b@?f@ﬁ}lﬂateﬂ% havi ng a neutral pH buffered
vvlth a_phosphate salt in the range of about 6.5 to

20, el P 3B SR R R gpeh
adjufed withlsedism Ioreoxade.t he conponents containing a

desensitizing potassium ion releasable salt and a
fluoride ion rel easabl e salt, separately housing the

21. e magtheghfer eb@@mﬁ@g@bwé@ﬁeaﬂ@ digiogpei 8nd gaippesoriafesh wish g
dSREANEY P ARRANGINY WhiRR doafAtYs Prdjfarih B 1) a]féfsﬂd@lﬁﬁﬁ&%mponent

haRh O AE S BERCUh ﬁ%pb@tea i e e L Aoah i3 Prfout

7 6had ¢Rrdiacend dmtifﬂmmh@ohmttﬂaemgaataﬂ(a\hhe pry the range of about

850 B30 RISLRe bf 48 cbBBohch L XBRLSCR Geddleibi e POt sium

iopanleasahks saltfand @rﬂuoed¢ tm rahalsahle 20, ssperatpdy h@nsmgrthe first and
sercﬁhgetgi?g Ifen%ahfs g tf@ﬁrsf@ﬁ&"&‘éoﬁ& c&hﬁdﬂérht% ]anWGSI'hﬁinlﬂng the

SSIumI | easable salt is
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24. The method of claim 21 wherein the fluoride salt present in the composition delivers a
fluoride ion concentration of about 1100 to about 8800 ppm.

25. The method of claim 21 wherein the fluoride ion releasable salt is sodium fluoride.

26. The method of claim 21 wherein the alkaline dentifrice component is an aqueous
dentifrice having a pH of about 8.0 to about 9.9.

27. The method of claim 21 wherein the pH of the alkaline dentifrice component is
adjusted with sodium hydroxide.

28. The method of claim 21 wherein the pH of the neutral pH dentifrice is buffered with a
sodium phosphate salt.
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