ORAL CARE COWPOSI TI ON [ 0001] The present invention relates to an oral care
conposition, for exanple a dentifrice conposition, for treating or

preventi nyolypersensitivity of the teeth and to a net ho#Cofustoieard4syy or
preventing hypersensitivity of the teeth. The present invention has
particular application in treating or preventing hypersensitivity of the
teeth by occluding dentin tubules. BACKGROUND [0002] Dentin is a portion
of the tooth internal to tiORANZAWREQWMPOBTION that has a radially
striated appearance owing to a |l arge nunber of fine canals or tubules known
as the dentinal tubules. Tubules run fromthe pulp cavity to the periphery
of the den n r ﬁﬁék i er at their base
and somewh q[db;l] r(ré%l@ ?eﬁﬁpt ﬁé’%gé?%g%te&r%}?O%%{Jrﬁggmgrgseﬂhg{%hsuaI |y exposed
to the envexampieatdentiffidecoatmisitivay fdritreating bh pyevaneing dyrpbisynsitvier ed by
enanel or cenentum The cenentumin_turn is often covered by the guns.

[0003] It Pkthedestbang topaestheodsbitreatiing gareveanting Iafrpersfmﬁlylvgmééféu t ubul es
can | ead t Q. hoOoRD. 5 ?B%{htéﬁ‘)éum h%_@phft{éuia%ta @Eca%%lﬂﬂeﬁ b ogondition. In this

t heory, receSS|on 0 i netexposes-cenentu osi on. The eroded
cenment um i préventingkppasensithatyhof th@W:edebj‘z badhdingliches tubililes.exposed t ubul es
cause nerves within the tooth to be affected excessively by external oral
stimuli because material and energy transfer between the exterior and

interior of the tooth is acceleﬁghggchgggﬂgh t he tubul es. Conmpbn

environnmental stinmuli, such as chem cal s and physical and

mechani cal [q00Q} s Dedtialis & porfitn of the €dbtAsntbimad by thg enamel all eerhéntunv i t ate t he
nerve through the open dentin tubules and thereby create pain. The pain of
sensi tive thaéhps apaﬁg%li%SW%ted@@meﬁrW%ﬁwmge@@ Brgempmbengifaw capar ent | y

fl I
cndi ngs. | DDOFTCano R fhaPe R Ak Tk RS b Hor P MBP S BY B Toat or
anmel i or at etﬁetmiphsﬁ}nsﬂ the diehdin ahld ded g@feeal Bbod@eho niib®ne e diag@dterenvi r onment

proximal to the nerve is altered by application of various agents, such
that the naktheirjbasegnd %qmwh%&r@drowﬁraﬁéiel%mrmheay elbadesgreaet y.  Known

agent s uselul iyl bl GRILSAloARRLART, okl ELAY] A0uROLAS SR S2! (s (such as

pot assi um nI‘% potassi um I car bona and

stronti um c@eied Bpkhsmelasidesiiehairh dmmht@mr[n(iﬂ@&h i§betes ecwireld appr oach
i nvol ves the mechani cal shield of the nerve by, e.g., blocking of the

dentinal t SV\/nolly or partially with "tubule blocking agents.” Agents
e nave, R O LS5 ISR PP s RRYADL 0,21 o 1
anor phous eal hd o RIoAS Rttty A i@xyaRoddd Sainfllllcehditids] B thaRBLHRT s and
pol yet hyl ene particles.

recession of the gum line exposes cementum to erosion. The eroded

cementum in turn exposes the hollow dentinal tubules. The exposed tubules

cause nerves within the tooth to be affected excessively by external oral

stimuli because material and energy transfer between the exterior and interior

of the tooth is accelerated through the tubules. Common environmental

stimuli, such as heat, cold, chemicals and physical and mechanical pressure or

stimuli, such as brushing, are able to irritate the nerve through the open

dentin tubules and thereby create pain. The pain of sensitive teeth appears to

result from these stimuli, which apparently cause fluid movements in the

dentinal tubules that activate pulpal nerve endings.

[0004] Conventionally, two approaches have been taken to treat or

ameliorate tooth sensitivity. Under one approach, the chemical environment



[ 0006] US- Al-2009/0186090 in the nane of the present Applicant discloses
the provision of an oral care conposition that reduces and/or elim nates
t he percepOi2on/@812l00t h sensitivity. The conposition i neCudsgoianzadher ent
material and includes, in part, silica particles having a particle size of
2-5 mcrons. [0007] However, even though such an oral care conposition
provides clinical hypersensitivity relief, there is nevertheless still a

need in therglilaf @th8ReRicdl aREEE LFUPPRStidrO8 vakidub b tifrice,
t hat , upon%asel, apr ovi dgs eenﬁanceclllﬁlp vention Vgrl Pedgécttlg%h@g%}%ttgg{h

sensi ti vi t peryeds net stiotulaedooi ratestinwilated sk grdatlly cnowpragesis sisefgl or
formul ati on .di sad.valnta es. SUWARY %gQOS En SOHE enbodj nents, the present
i nvention Bf%%‘ﬂ%%a APPEpagh. melusdipg passip & 6H5Pi2S PREPSSIHTLRIAAS, accept abl e

vehi cle, apsuliGm NfarBBhAL, WthdtMhIdrdefand Yo NALANAY B{IRIPAr ti cl e si ze
of no greater than a dentin tubule and a polyneric adherent material. In

sonme enbodihleritle saltshe net al oxi de particles may have an average particle
size of fr tqQ.7 mcrons. In sone enbodi nents, .t tal oxjde particles
have an avg@é’éb_ g%‘FtSF%qnél apreachyingolyes 8¢ Céls%h.lgg[‘gg%‘]‘erﬁ‘ﬁ@ym_t al oxide
typically compldcRgss GHihd a@ﬁna@rﬁ%ﬂs&@howbpgaﬁﬁhwiﬁg"t{lm@bﬁam xi de,
st annous oxide, titanium oxide, calciumoxide, copper oxide and dron oxide
or a m xt urgerttheAgerits that$@y0 pe¢mdisdeedeinttbe pnienasg indlhéde, ey alatiomicde i s zi nc

oxi de. [00011]. I n.sone errboglifblirents, t he t al glx' de f)arti cl.es have a
particle sP payspiyatesobblesor watersyvellahie po eiféFrP Ye¢5%e0%318t€Sdi st ri but i on
of 5to 7y j I I L Put | . 0f l s, a
particle s?};g)E I stsrcl 163??%18%)}%%&’?% dgé%@?gﬁ's{,ng%r@%a%g{)ﬁ?lg g} sgél{r{za;

di stri buti polyefhyPerteqpadtictecr ons. [ 00012] The netal oxide particles may be

present in nt _of 5% by wei gh based on the total weight of
the oral cmﬂsigﬂﬁ%éaaog?“fm%&%& ngme ﬁ} the PERsSTh APBlicantslisdrsss t o 29 by
wei ght,  beyng, BestHh Gantdgl dapd 4G5 afdk rd 95@&% HEDARI L1 on.
[ 00013] Thgﬂ%{et gﬁ ox(lggjé1 may e@(}rﬂicggrlpor at eél (P%fo the oral care composition
in at | easpeqnptidrosiiosth seabieist ity r Bine @nppwsiiéon inaludes epadhérehemaadrial i on or
suspension, or encapsulated in a, &)ol ymer or bead. )

and includes, in part, silica particles having a particle size of 2-5 microns.

[0007] However, even though such an oral care composition provides

clinical hypersensitivity relief, there is nevertheless still a need in the art for

an oral care composition, in particular a dentifrice, that, upon use, provides

enhanced prevention or reduction of tooth sensitivity and is not associated

with significant processing or formulation disadvantages.

SUMMARY
[0008] Insome embodiments, the present invention provides an oral care
composition comprising an orally acceptable vehicle, a source of metal oxide
particles having an average particle size of no greater than a dentin tubule
and a polymeric adherent material. In some embodiments, the metal oxide
particles may have an average particle size of from 1 to 7 microns. In some
embodiments, the metal oxide particles have an average particle size of 5

microns or less.



[ 00014] Typically, the netal oxide is encapsulated in the polyneric
adherent material. In sone enbodi nents, the polyneric adherent materi al
conpri seswatoiwast2zione cel |l ul ose pol ynmer. [00015] The aPCirassa1002%65
cel l ul ose pol yner may be one or nore hydroxyal kyl cellul ose pol yner

sel ected from hydroxypropyl net hyl cellul ose (HPMC), hydroxyet hyl propyl
cel lul ose (HEPC), hydroxybutyl nethyl cellul ose (HBMC), and carboxynet hyl

cel I ul ose (ddda) - TﬁlQQQéthﬂoxT&ep ahw,cohlﬁls@@mgxs& bfie ﬁ@@ﬁroe(me JPRleld al

conprises a mXxture of two hydroxyal kyl cellul ose pol yners having different
mol ecul ar ﬂ@nghncandeuﬁ@mnnmavubxbdeu@mnpuksedapmnemdxﬂmepah®nﬁe|s

encapsul ated.in the, m xtur tmn hydroxyalkyl cel l ul ose pol yners. [00017]
In other efABdHP Hé)ﬁfdseortaﬁgl’%é £ adherent material conprises at |east

one pol yneroggabpcieshrhé eﬁ@bbaﬁh&qg tHthéta(l‘%M&@ @aﬁm%&@) pol yners, |inear
pol yvi nyl pyrrol1done (PVP) and cross-1linked polyvinyl pyrrolidone (PVP),

pol yet hyl em;)ogn;/cm SQ@E@)IVboﬂl)hWB,dhym ogicgeqnﬂrhclﬁ’PQVQ:a)pmihﬂee;nze et hyl ene
oxide (EO - pr e oxi de (PO ck c ners shel | ac,
ressut o iR St dSHE ot b o RIS oo MTRRLR st her oof
[00018] Thﬁhﬁ{cﬁé siFAAB ARPAYBIe n%ﬁfr@re?‘ &%cfe%iékﬁétr%%ﬁ'o?@%@ l'ica

particles I ch have an average particle size of no greater than a dentin
t ubul e. [OﬁﬁmghsTypnumhﬂysmeH&ﬁsbhm@mot%mQ4nW@enﬁave a median particle size

f 8 m 2t 00020] . Th I
par 1 ¢1 o MRPTBL' TRE el oV SRAHSA AR MBS s B SRV © Tor  xanpl e
from3 to ﬁ}/"w@fgmeﬁﬁga onlRS ﬁﬂalqpelkﬁ?ofttﬁg %%al‘é@ﬂe%hﬁgsn{dﬁef& ngf)?er e

conpos ition:
in an amount of from 0.5 to 2% by weight, being based on the total weight of

the oral care composition.

[00013] The metal oxide may be incorporated into the oral care composition
in at least one form selected from a powder, a nanoparticle solution or
suspension, or encapsulated in a polymer or bead.

[00014] Typically, the metal oxide is encapsulated in the polymeric
adherent material. In some embodiments, the polymeric adherent material
comprises at least one cellulose polymer.

[00015] The at least one cellulose polymer may be one or more
hydroxyalkyl cellulose polymer selected from hydroxypropylmethyl cellulose
(HPMC), hydroxyethylpropyl cellulose (HEPC), hydroxybutylmethyl
cellulose (HBMC), and carboxymethyl cellulose (CMC).

[00016] Typically, the polymeric adherent material comprises a mixture of
two hydroxyalkyl cellulose polymers having different molecular weight and
the metal oxide comprises zinc oxide which is encapsulated in the mixture of
two hydroxyalkyl cellulose polymers.

[00017] In other embodiments, the polymeric adherent material comprises
at least one polymer selected from include poly (ethylene oxide) polymers,
linear polyvinylpyrrolidone (PVP) and cross-linked polyvinylpyrrolidone
(PVP), polyethylene glycol (PEG)/ polypropylene glycol (PPG) copolymer,
ethylene oxide (EO) - propylene oxide (PO) block copolymers, ester gum,



[ 00021] Preferably, the oral care conposition is a dentifrice conposition,
such as a toothpaste or a gel. [00022] Alternatively, the oral care

conposi t iwo 208/f282mul ated into a form sel ected from a mpaThiSeémsey46m gum a
di ssol vabl e | ozenge, and a dissolvable film [00023] The present invention
further provides a nmethod of reducing dental sensitivity conprising
applying to the surface of a manmalian tooth an oral care conposition of

the presentydinyentiaie iAAARAICHIE JRESER meERLAD fSlinliitd her provides a

nmet hod of protecting dental surfaces from aci diate egradati on,
conpri si ngtlepedtyi ng to the surface of a mammalian tooth an oral care
conposi tion of the present invention. thOZS] The present _invention stil
furt her EQHOJéf; A NEETHSATOTOMRRASHI Riefrgaldly firRerecoanmigses ilicdyst enmi ¢ heal th

of a manmmal,, GRS Ha@PR %ﬂz g @%&%@%ﬁetdf?l% %'rgat@fl%%aal dentif ace of a
manmal at [east once a day for % uration of t9ne, ereln the conposition
conpri ses: tutaslean oral care conposition of the present invention, and b.

an agent selected fromtriclgsan; triclosan nmpnophosphate; chl orhexi di ne;

al exi di ne; (#8481 i divricallydhgsilisa Prriiclesdwng ampeshin RAEKIGOHFYY:S sal i cyl ani | i de;

dom phen b 1de: LNt Lde (CPC); tetradecyl pyridi nium
chl ori de (%g%?ggﬁﬁ§§%¥%§§%y }gg?ﬂ§ﬁ%&%ﬁginiun1ch|oride (TDEPC) ; octenidine;

del nopi nol {00820 piThelsilicaipattivlesznag be presagtcintan aoppeiof upnodg®ridy, essenti a
oil's; furanones; bacteriocins, ethyllauroyl arginate, extracts of magnolia,
a metal i ofeigtrioe Fmplsiiare 3 te pemhotsighsrhasedpiy th il pyedghtind fag e,

honoki ol , QR oS¢ acid, ursic acid, norn, extract of sea

buckt horn, "a peroxi de, an enzyne, a Canellia extract, a flavonoid, a
flavan, haleopiht Edefdiabhenlyd ol bere coipesitiovias a deatifpice penpssition,

such as a toothpaste or a gel.

[00022] Alternatively, the oral care composition is formulated into a form
selected from a mouth rinse, a gum, a dissolvable lozenge, and a dissolvable
film.

[00023] The present invention further provides a method of reducing dental
sensitivity comprising applying to the surface of a mammalian tooth an oral
care composition of the present invention.

[00024] The present invention yet further provides a method of protecting
dental surfaces from acid-mediated degradation, comprising applying to the
surface of a mammalian tooth an oral care composition of the present
invention.

[00025] The present invention still further provides a method of
maintaining or increasing the systemic health of a mammal comprising
applying a composition to an oral surface of a mammal at least once a day for
a duration of time, wherein the composition comprises:

a. an oral care composition of the present invention, and

b. an agent selected from triclosan; triclosan monophosphate; chlorhexidine;
alexidine; hexetidine; sanguinarine; benzalkonium chloride; salicylanilide;
domiphen bromide; cetylpyridinium chloride (CPC); tetradecylpyridinium
chloride (TPC); N-tetradecyl-4ethylpyridinium chloride (TDEPC); octenidine;



[ 00026] The present invention also provides a nethod of occluding a dentin
tubule wthin the surface of a mammlian tooth conprising applying to the

t oot h surweceliaizeeaposi ti on according to the present i nPEMUSRIO/0pROD27] The
conpositions may contain additional therapeutic and non-therapeutic
conponents, and may al so be utilized in the practice of various nethods,

all of which are included within the scope of the invention. The

conposi ti oeRRshiABE BAGSin; tnlﬂlﬁ' AifCioR % Qﬁt 05 Sﬁe’?%ﬁ& &ﬂtés%}\tﬁ?&lpe useful in,
for exanple, reduci ng or élimnating ooth nsiti |tyo

i mprovi ng/ manbmsnbatgerg;msemlwllheﬂdyﬂ h:;gmd/e«xtraots@lf udigngligenhétal t ubuI es.

[ 00028] The presen ent| on i s predicat the finding by the present
i nvent ors E‘HQ%OUE% 4pe ‘qumoy%‘?'?e@‘ﬁ%e g’r‘r‘ﬁﬁ?‘h“@ tepho %‘?WPH@ particles

of a parti guloae a@iﬁrﬁfs?d &&I&&ﬁaéwaaa&'sbywa&h&%e ﬂ)@ ik, hybul es when the
metal oxide particles are enployed together with an adherent pol ymer.

Fur t her nor enzywhea Garhelba epaadti cflaroid,a fraahi ltdlegaiarel diphgeylstitest anti al |y
correspondi ng to that of1 the netal oxide particles are conbined together
with the nStEVGRR é’rﬁﬁ?ﬁ cles, even greater dentin occlusion can be

achi eved, mu&qtm se}q@mem@ngeebmaéémmﬁr&&m ﬁggg hgmﬁ?i di c

conditions. Still her, the netal "oxide particles can osen to
provi de addnttulemaﬂhm ﬁtersapffaué ba benehalian oottt deenpridihg applying toftbe exanpl e

anti pl aque/ anti cal cul us effect wh(f the netal oxide conprises zinc oxide.
BRI EF DESC?@ FERAGER SORP SN Merding o Preseat Inveglipginct s a conpari son of

the _occl usi@barfic TAERSRfemiht b ChOM L RbhaGHATRINELFRph o0 h dentin

substrate l'es o oral care COI’TpOS t1on e invention

versus f ourtheﬁ‘apmmc&bmp@n&tanm{cbﬁl,ay atsobeCaitizad at theepraxtameplf @atoupri sing a

known commerc |y avai l nsitizing dentifrice, the substrates being
shown unt r@%aﬂé(ef{srali%w tcria‘e?é? m&ﬁt&f WBF‘H‘SHI?Fﬁ‘gOPeafHdh%{F“tVQPU?IF é%he@nt by a

first acid &gg})glﬁ&g d%@ggw@gthgmﬁ&g%%vgggﬁgé{eﬁtI REf he occlusion

i nci dence res tlng romtreating a trate W th
the oral césrexampnseduiciny af eliThi@ating tdoth g@istisviof oftdwairmvant i on il [ ustrat ed
in Figure 1 after treatnent by a second acid challen DETAl LED

DESCRI PTI d@p{qym&/ﬂamta@ﬁéﬁmew headidy andioy QCﬁI&fimgqgerﬂm wbpleg descri ption

o et { ocaf oyl 0 OB, RURRCL PR b tEnt o7, ot
t he scope (iﬁvehl?tﬁs it eindrapeutically effective amounts of metal ox1de partlcles of a

particular particle size can readily occlude dentin tubules when the metal

oxide particles are employed together with an adherent polymer.

Furthermore, when silica particles of a particle size range substantially

corresponding to that of the metal oxide particles are combined together with

the metal oxide particles, even greater dentin occlusion can be achieved, in

particular when the tooth surfaces are exposed to acidic conditions. Still

further, the metal oxide particles can be chosen to provide additional

therapeutic benefits to the oral cavity, for example antiplaque/anticalculus

effect when the metal oxide comprises zinc oxide.

BRIEF DESCRIPTION OF THE DRAWINGS

[00029] FIG. 1 depicts a comparison of the occlusion incidence resulting
from treating a mammalian tooth dentin substrate with two Examples of an

oral care composition of the invention versus four Comparative Examples,



[ 00032] The following definitions and non-limting guidelines nust be
considered in reviewing the description of this invention set forth herein.
The headiwig=o(is2stz1as " Background of the Invention" andPCSarsp@op294ps and
subheadi ngs (such as "Conpositions”) used herein are intended only for
general organization of topics within the disclosure of the invention, and
are not intended to limt the disclosure of the invention or any aspect

t her eof . Ian@a:btﬂ;wéwe,E@mw@&m?ﬁgﬁ@ra Hoval @siftheldallynganBBrekgr ound of the
I nvention" may include aspects of technology within the scope of the

i nvent i on, dasrsiv@ingrdantidves; the mbétrateﬁ@emagpw witreatddp pfter treat®gb}f ect mat t er

di scl osed in.the."Su ry".1s not.an exhausti or conplete discl osure of
the enti relbgc%%szmgﬁ’ afqﬁ%%ﬁvgﬁﬁ%ﬁb&a El Ccf‘rf)lb%‘%ﬁgﬁts t her eof .
G assi fi cajoop3opr FIGSELSStRRA @npariBh 6 iRl ocllubdnNn@dSe&teaNtrg this

specification as having a particular utility (e.g., as being an "active" or
a "carri er fronpfeaéignmaninalipdeofloderdorsudairateceith dredombearaf er ence shoul d be
drawn that the nmpterjal nmu necessarily or. solely function in accordance
woh i o craderiTiget fis tRetsire e B oo Pt tiBoo 1§ on.

[ 00033] Thgreg@rﬁ@{tib%sggoﬂ@g&a@m%gger ei n does not constitute an adm ssion
that those referenCes are prior art or have any rel evance to the
patentability of the invention disclosed herein. Any discussion of the
content of references cited jn_.t roun f the Invention is intended
nerely to provide a general ?E....m_yﬁiﬁg SIEL (?Igns_ made by the authors of
the referepsmsi] a@%l@%ﬁ?b@ﬁhd&@ﬂﬁ)ﬁ'&Q@tﬁe%@taﬂ@&‘d@&rgﬁoﬁ%ﬁ% khgcaccuracy of
the content of such references. Each and every reference Clpt ed herein is
her eby i ncexpopksedhibyindéfating eododiments oé thtel ine¢nytion], aG0B8Hnd¢Adordescri pti on
and specific exanples, while indicating enhodi nent.s of the invention, are
Mt endod f SRBFRBSIBSGIEG Sk ARIERGHOGRIPORAGe SRS HeecomtaiBed to I m 1
the scope @fyeli8ni Nvention. Moreover, recitation of nultiple enbodi nents
having stated features is not intended to exclude other enbodi nents having
addi t i onal [000321r de foltowingeatefipningiamd mon-limdorgggridelimeg noist ber ent

conbi nations the stated of features. Specific Exanples are praqyided for
illustrati s%n%%rsigégeveﬁwm £ BCSEREON G s BVEREOR Srh0EP FEHS Hitd met hods

of this i ”%@Mﬂlgﬁ(asﬁ&ias '%'cﬁéx%u%&mfiﬂ@é Tlv¥nSted ahhfh :,S'?an(?-_gl?o-n()t i nt ended
to be a represent g nvention have, or

tion that™given enbodinents of this
have not, headingn@ecloas t@shpokitipB00EEH hasein sedinthardeidmnly e genecs
"preferred” and "preferably” refer to enbodinments of the invention that
afford cer PHINABERBAL fQpIc ‘K’HBW %@rdt‘sé?‘?'?uﬁ‘? ?&hﬁé’f"&ﬁ‘@@‘éﬁa eVt ot her

embodi Ment s gRe ot P BEBLEEL tNAREN(diPo SR PaspEadhBiRhe ¢ T CUMB ances.

Fur t her nor e recitation of one or nore pre d enbodi nents does not

i mply that pattivedaresdbgedt mestes dscseabin theéBadkgrandl ofshadivennibehoeg t o excl ude
ot her enbodi nents fromthe scope of the invention. In addjition, the

conposi t i ofRIdRPSPRES REtRBRYOFRYV BB Kepe eoHSIBYCRERTeRIY BIAYPOSf, or

consi st of cgﬂsgit&de%%ma%oqecﬁwo@%ﬁ. 5h gggﬂ%%drgﬁ%d%ﬂ&@%%ﬁﬁé in, the word

"include," Its varitants,” I1s Inte e non-limting, such that
recitati onisofotiahexbhausgtiva dricempiae disclosoret dfehexdinescope afftheithentibnke it ens

that may al so be useful in the terials, conpositions, devices, and
met hods ofofﬁPBéeF‘:fN?g‘ﬁ’ﬁfirﬁﬁa‘eE%O@ siicatipny diecuasinn of panateiah™idiBut , * when

hventi on. * el eat et Rl AR BT R R SR PR ISR The vai ue
al | ows sontagivetibit a icaptieat irgjredient) is made for convenience, and no inference

should be drawn that the material must necessarily or solely function in

accordance with its classification herein when it is used in any given

composition.

[00033] The citation of references herein does not constitute an admission

that those references are prior art or have any relevance to the patentability of



wi t hout having a substantial effect on the chem cal or physical attributes
of the conposition or nmethod. If, for some reason, the inprecision provided
by "aboutwoi2e1masi2et herwi se understood in the art w th wPhiraSerdioassy

meani ng, then "about"” as used herein indicates a possible variation of up
to 5%in the value. [00038] As referred to herein, all conpositional
percentages are by weight of the total conposition, unless otherw se

speci f i ed. tﬂ@ﬁoé%onm@db&m{aﬁm?ﬁ&t&& F{h%'centeﬂehy.%?aeﬁ&sor al care
conposition that contains at [east”(a) a polyneric adherent nmaterial and
(b) a net akitekirdde Backgrohird off the Ineémtioroix inttengat eedle torpyoviideve an aver age
particle size of no greater than a dentin tubule, or alternatively it may
have a medB&ReTpLHMERAY &fjasgergpnsmgre bydhe ythpeseef thepeferepeest anki de” parti cl es

may be pre i : : % i of up to 2%
by wei ght, a(rsrg%%&gg g%%traa%#géc}lﬁ%%%g .ag(?? g‘@zi%(%ﬁfﬁg?gﬁf%ﬁﬁ’fm%r e preferably
from1l to 2eRycesei Bith andhe&eneicdrenbadid Heasiads ierebnéncofidhtediyght of the
oral care conposition. Metal Oxide Particles [00040] The netal oxide nmay

conpri se ofdeERCHBYIE ¢dely- oxi des sel ected from zinc oxide, stannous oxide,
titani um oxg C i i r I .y ). exide. M xtures of
such net al mo%élas%;?lég%ﬂﬁlsoe?n{%\%@éf 9%?%(5:6‘%%1%%%??%& preferred. Zinc
oxi de is kepwodimerithef tetintente] arInendadtforpagueesafdlapationbalyl us agent

when used in_oral care _conpositions. Accordingly, when zinc oxide is used

in the oraPngarenetdnisnded ioli@itdhe peapreaf tejing ablddn- Moresvys racHatin esent

i nventi on, I i X hi_bj . f 21, occl usi on of
dontin ¢l AEIGAEEFEUARAIE NG g aBlPs i R G Red BARELN T, 00U The
met al oxi dethraynmbedimiens haviagedditiinal fdatures, ak ottt entbodpasntsi on in one or

nore of a nunber of forns, for exanple as a powder, as a nanoparticle

sol uti on of<grRGIawag diferenycombingiicnsithe statedrof fepturencinssiticdpemples a pol yner
or bead. Si]]| Fit. . i.tion according to
particul ar aleén%g)a’?%gr{%gh%%u? {%geogéﬁgg%;{]&ih%\%#ﬂﬁgfﬁgﬁl ?O%Irelal ly contains (c) a
silica partémbssitidhearsd hiefiibdaaf this iréveftiyn hAY curdessaxplicige spasd | cl e si ze of
no greater than a dentin tubule, or alternatively it may have a nedi an
particl e sphergisegarginof iendsnd todwa reprrsemfation had Siveanempeodimentsf i n an

aount of 8 AR5 e o SLGT AR LIRS L0 570 b veLon e
wei ght bei (@033} e sQivell Merdifttab widgMireirellhendrglefaablg" edemosi ti on.
embodiments of the invention that afford certain benefits, under certain
circumstances. However, other embodiments may also be preferred, under
the same or other circumstances. Furthermore, the recitation of one or more
preferred embodiments does not imply that other embodiments are not
useful, and is not intended to exclude other embodiments from the scope of
the invention. In addition, the compositions and the methods may comprise,
consist essentially of, or consist of the elements described therein.
[00036] As used herein, the word "include," and its variants, is intended to
be non-limiting, such that recitation of items in a list is not to the exclusion of
other like items that may also be useful in the materials, compositions,
devices, and methods of this invention.
[00037] As used herein, the term “about,” when applied to the value for a
parameter of a composition or method of this invention, indicates that the

calculation or the measurement of the value allows some slight imprecision



[ 00043] Therefore the enbodi ments of the invention include nmetal oxide,
preferably zinc oxide, particles of a particular particle size, and

pr ef er ablwoabsig2si2ii ca particle of a particular particl @eC3iuseoiobseparticl e
size in each case being selected to achieve occlusion of dentin particles.
Particle Size and Distribution [00044] In this specification, particle size
di stribution was neasured using a Malvern Particle Size Analyzer, Model
Mast er si zer, .20 Q r : lpc. ,
Southborouéﬁauﬁggé%??%ﬁﬁgggﬁﬁggﬁﬁgeﬁtﬁ?&%%%M%g§r#géééﬁgggkﬁﬁgOgrojected
through a tiedsppdstidn Gembtholdi Thfog edhairéof) the GRpr&isidh pfovide bexanpl e,
silica hydrogel particles suspended in an aqueous solution. Light rays

whi ch st ri kabaufeisngtothqradsemdesstaed & de arhyvihdhis prdinasy WepRiRgar e i nversel y
proportion {0 hele.si e t .ecto rr : sures the
quantity o?lll T gat?%)ngtﬁg{es%gﬁg eng?écg(éa[tgegr]an*) ﬁ%g)lgg§+%§qn (IE:fI cttoraéll}?:g}nﬁgi gnal s
proportionghldep the nmeasured light flux values are then processed by a

m cr oconput er tem against a scatter pattern predicted fromtheoretica

Sys
particles &%OQ?@Yi desgrefsyradnte hegeipgalt sapdposifénnad persentages arahyl weighd aqueous
di spersant r. 1 1. ti | Z L.skribution of the netal oxide
or silica. OF&G%Sfa?C(g%Bﬁsﬁhgﬁs@g%S 9 egfﬁéoet g?ﬁlr%}&et hods of neasuring particle

si ze are kip@oo39l n Theenwaritionat€cilinsiEibroin ihfladed &CbRS LR ceMipoki@ibhh herei n,
the skilled artisan will understand how to cal cul ate nedi an particle size,

nmean parti éhat centains aifpsbia) paobiregric adheserdinateriphanddlk) ametdioxideoxi de and/ or
silica part ia%c?s Tﬂf n’geqael R esen .Ci'enl}/laen i‘pn. (r)0045 tiI n _an ?sgect, sui tabl e
metal oxi d& particles LUCH BB &Ql%eeaﬁlaartei o R0 5185128[? 'Bnal | y silica
particles, gr&iterahah a COARASUBUIONS abbrrldfi@elyllV #aliHARe BaN&liah PartRIANDI €, a
particle size distribution of 3 to 4 mcrons, or alternatively, a particle
si ze di st risiggtof Bmigrons or tesy. Theanetaboxide partislasimay be presentriniaol e si ze
distribution of . 3,to, 5.y.crons,, alternatively, o article size distribution
of 2 to 5 AMSTORE! ST EF 8 ReEht Byt Rt R % b et Biofo it i on of 2 to 4
m crons. Theefpaibly Gb (5 &22% 3YGeeight, HIEnTHRE plefersblarand idd 5p May be the
sane or different. [00046] The oral conpositions within the scope of the

i nvention wrightdderveeight kexgibagsdron thi defakyeighhef thewealgriede, optional |y

addi ti onal lé wit.h silica particles, that have a nedian particle size that
is no gr eaf 8FPPHER "t he aver age di ameter of a manmmalian dentin tubule, such
t hat one omMemr ©ximar6tles 1 s/ are capabl e of becom ng | odged within the
tubul e, thereby effecting a reduction or elimnation of perceived tooth
sensi ti vi t&f?ooé%/?i t dieangfal exide Bwyegyise one ppmasg Rloxidessalgrtad particl e

Sl ze of 8 ont 202 0%, el ﬁaﬁnoﬁl tx%é:'%tté W& OXi@e,gglg{ o Q%re,tl %)l Sr SkiAE of 3 to 4
m crons, alternatively, a median particle si'ze or 556 mecrons,

al t er nati vahy iroa d3edh. dMixAaed bCdueh hetsl Xided they be Tl FASweRdrf ginAati vely, a
medi an particle size of 2 to 5 microns, or alternatively, a nedian particle
size of 2 wuide igrmosbpreferfeg04int oxideankagype &1 thefart teeact pyemantéplaquae net al

oxi de particl.es .sqgut]uas Zi ng, oxi de,. and optionally ad !c;[:iralr}\a!ll y the silica

. and antica agent when used:1n ora CaI% compositions.
partlcles, ﬁ'ave a par?l%el‘e Sl Ze ICH I'S a nmeadlan particle sg%e I n anot her

aspect, thathdpasitd Gli€e Hi&ed ii§ R LraVEIrd88mpHBAMNs girkiceted Size. In an
enbodi ment, the nmean particle conprises at |east 5% at |east 10% at |east
15% at | egstbodgogntapt thegqyesepsinventiondhs zing@ygdeamay exkibitasbgal or at | east
40% of the totual nmet al ox]]i de a %o. ili.ca rticl.es in an oral care
Conposi {1 oAt e oPHE Ry SREHER 4 SsBHR P HEa ER s TGN e i nvention, the
met al oxi deng ratlhé,faﬁﬁicﬁléﬁhls%ﬁeétl nc oxide, and optionally additionally the
silica particles, have a particle size characterized by the paraneters of a
medi an par 19@04d] siThe métabirdde mype inerrabaged ntpthe erabidade odmppsitien 0. 5 pmto
about 2 pmingngoam%?oofoafn@rplgézj} fEfoPms tf(()) axl%\OUtle g\'soaBE)nwd'g? alélsaed herein, di0
refers to particleées having a di anet &r Cthat 0 s ’

nanoparticle solution or suspension, for example in water, or encapsulated in

a polymer or bead.

Silica Particles



10% of the threshold of the sanpled population (i.e., 10% of the popul ation
is equal to or smaller than the d10 value), and d90 refers to particles
havi ng a woanmatesi2zthat is 90% of the threshold of the sagplusdopopubati on
(i.e., 90% of the population is equal to or smaller than the d90 value). In
anot her aspect, a netal oxide such as zinc oxide, and any optional silica,
has a particle size characterized by a nedian particle size of about 3 pm
to about 5{0“042}1 d3@ opdl cﬁ@éﬂm}%o&ﬁm&@r(ﬁﬁg% atiR{lar @RodiASAs 8f about 6 pm
to about 11 pm [00049] In another aspect of ?he invention, at |east a
portion of theyres¢rtipeentionadditidaredly contaitisr(cgsilenparticlec€hhsiicaa d50 of 3. 95
pm(i.e., 50%of th opulation of. silic articles is equal . to or smaller
Dhan t he’ dBOTYAT ey P BRpYeaes BetTomis dribdaeat Mg  Lndpy bl “acas whi ch

i s avai | ablogalt@knGQRTRGRaY V8 A BRASanArtiflaSize WA mhidIrRMbr 1dd0i T1Rd Ki ngdom
Sorbosil AC4A3 silica has a d50 of 3.95 pm By way of a non-limting

exanpl e, t ipertedsd may hepmgertdnagiangpydiof iiplte 18% 2y weigbuprefgrabbchni ques as
set forth el sewhere herein. (e.qg., LVER TERSI ZER).. . I n._an enbodi nent, a
silica- con?@%%‘b_&'géﬂm ‘P’F’ig@g nﬂ(g‘? pdg%()a;@l' EPPb toogg% ﬁ’éfr‘t’%l hteétﬂz_fnoéﬁd_ bel ow
3.95 pm as g6k AHP Gekid, I8y AERAHNEIBLsel bR thEEAS WA o 3%3%.{1% ina

particle size neasurenent. As Used herein, the term “AUC refers to
t he cunul acareeoyglogtienf r acti on of particles <=3.95 pm By way of a

non-limti e, .a ¢ osi tion having 20% of. it articles<=3.95 pmi
Catdl to nalBERE Rt dR B bo 8yt DG n b Priati s RGOS 55) of 0%

[00050] In p?é'fel%’ﬂ@pilzu-\&rgﬁ'ﬂe, parbitles 684 HAHA|aR :})Qﬂic‘ij@ﬂ%{aﬁhﬁﬁe@;aﬂl}he I nvention

has an AUG 3. 95 ue of l'east 18% further optionally of |east 22% 24%

26% 30% ako%licd payticlsoh a partis@ht phORDSsize, tne partiakpéetinehch dwei nvent i on,
the silica arti%l ea\ have a goiosi t%/f(gefn |l ess .t han about 0.45 cc/gramin
pores of abows SBEECALY SOV OSISRY Wt REELSS I n an enmbodi ment, the

silica is partddNESBeGRAVDBRRISESh ) Sorbosil AC43 silica. In an enbodi nment,
ACA3 silica has properties including, but not limted to, an average

particle sil@W4d] 2InthigspeafictionspyrtislediestistiihationyavmeBERNAMABEERS| ZER), a

si eve resi of +45 isture.lqgss . at. 1 of 8.0% nmpx, an ignition
oss at - 10000 FEAtebbte Ao e fessSisizer I8 B ctBralaus pens on.

[ 00053] | np@yeBTRREN dFR HhstrihentTBhal SOhdErRABH/ Plass), WieReiR@HeliGhes may be
initially present in the conposition having the desired particle size, or
may be i ni heah Bgs lpseardenm ik projpded dnpogh hitemsparent ¢edlngkichsprteinsso | ong as
the structure of the particles.is.such that.it fractures or breaks into the
desired partie Bl rs SEHum RS B AP e P TS ARFRI A4 GP B BB g |

t oot hbr ush oA, NEHSHLE Whi@PtHRE A YartitREaR dchided tRIduERAGNEREEr i al is a
smal | particle silrca. "[00054] The netal oxide and/or silica particle may

be prepar esviigh amyinversaly pkopamtional to sthdpartielesizzpble photodetegfor arrantt may be
surface nodified, jif desjired to_ increase the capaci f the particle to
2dher et o FePEGh U AYIDEY EIEHR B8 el B T BBAL B o, Fectrica

US- AL- 20074008 308port BRICHE Rictbd ke lTuR LAk DGR BEK Blads ANl DY

ref erence. ve particul ates
microcomputer system, against a scatter pattern predicted from theoretical

particles as defined by the refractive indices of the sample and aqueous
dispersant to determine the particle size distribution of the metal oxide or
silica. It will be understood that other methods of measuring particle size are
known in the art, and based on the disclosure set forth herein, the skilled
artisan will understand how to calculate median particle size, mean particle
size, and/or particle size distribution of metal oxide and/or silica particles of

the present invention.



[ 00055] The oral conpositions may further conprise, in addition to the
netal oxi de and optional silica dentin tubule-occluding particles, one or
nor e abr awOvelpRst2icul ates. Any abrasi ve particul at es ne¢ThS20u9m04ahd may
be sel ected from sodi um bi carbonate, cal ci um phosphate (e.g., dicalcium
phosphat e di hydrate), cal cium sulfate, precipitated cal cium carbonate,
silica (e.g., hydrated silica), iron oxide, alum niumoxide, perlite,

pl astic pakddauses., . O i 0 eof. In
particul ar 1[6(%(%3? al%lr1 2151?%ecgfgglﬁgfélgéﬁqgﬁqxéﬁpﬁ%%ﬁgs@a %:S‘l %rr?r? %ﬁgéphat e (e.g.,

di cal ci um phasspirel optotdillatstlica paaticed) orsithf @hepospid@Biop tieiheentgsl ci um
carbonate, silica (e.g., hydrated siljca), calcium pyrophosphate and

conbi nat i oRave ApRexapipde, gfpagtislp size digiribatior el toskip¥craBs, 9F eci pi t at ed sil i cas
or silica s 0 | [ . I [ sition

conpri ses gﬁéﬁaflggg)’tfg%mﬁ%ss% %gt? ft%:a(lt:1 Fgg%glséépgrﬁg{(%n’ agﬁeélﬁan%’%g}rz di stribution
in the orabagiesigodiptibutionrof Sao bhaicrdM3galsdrhatewelyaspatidlealzef uncti on, and
functions not only as a dentin tubul e-occluding particulate but al so as an
abr asi ve p&istiibgion & 2 tQucmicgorsy a1 akternatydyy qomrgr:@@rz@tdestﬁ&yn%%? ovi ded by a
conmer ci al |

From | neos " PHEERE Y Bk EaAaHa?5e hoRtaliide oY BULARL A CTlher o

herei n. | nsafe erbifhrérant, such a silica has a nedian particle size from3 m
to 5 m as described in detail el sewhere herein. [00057] Various abrasives

may be usef09046hcdbegarcempositions&vigin snicoppobieiiprentiondnelidss of |
abrasives conpprises. si.li t. ST .i il ..herein. Another
cl ass of a%%eggsiio&(gcge %afrleihge)%\;\&xfglr esd% ngél ?ﬁ%gsop%gé?]{l}%% gPﬁ%l, Iévl isé]%%xerogel S as

defined i nphfidis3ihaBBavid0meddah paraciakizy thatSs A6 grda@drtthan theldseB4358437,

powdered fornms of cal ciumcarbonate in an abrasive formis another class of
abr asi ves. djaoges) apnamenatisasentivrigbale, sush thateoewr moredartides may furt her
conprise an ti.on rasive useful .for | a i shing agent. Any
orally acc&ptabl® ag erog?f F?/Oemélgr%o%%edju‘glet&n %E?“a‘i’r%gﬁhg%bxgﬁé%ﬂg ? particle size)
and anmount r&fuctibh as eNirstoml o peecesRldacb@thensitiv IRl SteLBlA paRRIEImdys not
excessively abraded in normal use of the conposition. Suitable optional

abr asi ves ﬁ/\m,lﬁ@reexgmnl@ai,me@pn@@mﬂm &iz¢ of § mecrpas en lgps, plemiapyelited silica or
as adm xed with alumna, insoluble ph hat e cal ¢i um_carbanat and

mi xtures t REE Parﬁ%nc’bzei Orﬁg 3 oS bés)lg‘%ra{?hevséﬁsae?ﬁ g aﬁ%crl%%liz%gt? are

or t hophospha @sicrops)| AtieBi-ARRES R hddBsn padicRHIANIBSRIBAhRSond, | | ust rati ve

exanpl es are dical ci um orthophosphate di hydrate, cal ci um pyrophosphat e,

cal ci um pyrbpinespélst emediangeartivle ¥ize o6 2 fih & meicrops, @i%ﬁﬁwvygrb?aphosphat e and
i nsol ubl e sodi.um Epgl 1>§{rret acigt}q(s)ar}fautcgnsml ynmers and adherent materials [00059]
The oral c S8 RIONS %6 T re®idVent°on al so incl ude a pol yneri c adherent
material. Fowo4arp! YABH adS&t 6 thelifvddiRn! BleaRbtaDoki@é phitR 13RS adXind e
particles, and, when present, the silica particles, within the dentin

t ubul es unewidesantd eptignally additanaliy thesjliexpusigles hayeadiagiide pigeds and

beverages. [,Q0060] The pol r.ic . adherent material be. any known or to
be devel opé%l“ahlst%fge%ﬁ‘%ﬁﬁ%ﬁg?'&gﬁggﬁeﬁaﬁ%gé gkbart 35@%?1Z%1Sr?arymml i an tooth
and/ or to GLberaBelREANPALRUS siRe ThiahBrvRYdehe A, BR: BN PartiRlasairised a tooth's
surface. Attachnment may occur by any neans, such as ionic interaction, van

der \Waal s fableastd %,y thastplidhiat leagtdkSdptat leaet 305t af keest 5 at lepet 30fhat adher ent
materi al n?é{ast 35%, or at least 40% of the total metal oxide and/ or silica particles in an
oral care composition of the invention.
[00048] In an aspect of the invention, the metal oxide particles such as zinc
oxide, and optionally additionally the silica particles, have a particle size
characterized by the parameters of a median particle size of about 2 pm to
about 4 pm, a d10 of about 0.5 pm to about 2 pm, and a d90 of about 5 pm to

about 10 pm. As used herein, d10 refers to particles having a diameter that is



be, for exanple, any honopol yners or copolyners (hereinafter referred to
collectively as a "polyners") that adhere to the surface of a tooth. Such
pol yrmer s wayoimiebizde cel | ul ose pol yners, for exanpl e on@CoOrUSaTN0D29465

hydr oxyal kyl cellul ose polyners, such as hydroxypropyl net hyl cell ul ose
(HPMC), hydroxyet hyl propyl cellul ose (HEPC), hydroxybutyl methyl cellul ose
(HBMC), carboxynethyl cellulose (CMC). [00061] In one enbodi nent the

pol yneric er.ent . mat er | conprises a.m xture.of | lul ose.materials, for
exanpl e a gﬁg’totﬁ%ée %‘fe%lﬁ_!)d ﬁgyt(??(?%yg!‘lel@(’pé%ﬁ%ﬂ @'gél%togﬁi‘eaﬁ)%p“ﬁﬁwlhﬁ di fferent

nol ecul ar wgighb or FMELIEH thhbl BR AYPI L) I L OIPFel&E $o Particlel Bafin@fa t WO

hydr oxypropyl nethyl cellulose materials of different nolecular weight. In

a parti cul drametpr bhbis 8% efrthedimesimld of the sempled dopdppen fye, Hetdfyl cel | ul ose

material s conprise.a mxture of H materi.al s ,avail able co rcially from
The: Dow cndl Bapigdh ettt & of St aRRE ) SBH b AR FroRERREE ang
Met hocel  Epkbtall AM6stlch BB @irkxyd®E biid BBY oplib®d1Raich ViRdsya gurtidddizZei onal I'y
i ncl ude poly (ethyl ene oxide) polynmers (such as POLYOX from Dow Chem cal ),

| i near PVPchardcierioersby h mhesdarPp@ticiize @RBoubppmytembout 8 uoh aall 0BASF

Pl L12 t h i d . | i PO bl ock
coggﬁgﬁé?s a%%‘égll)ﬁs ‘é% tﬁé:bg/ﬁg? gélls Sﬁ‘&g%é’f a?%‘%p({}frggg a%llf’tgﬁ T Zjni cogvai | abl e
from BASF ?mag] atrh aﬂa,t,he@&;fp%& SURE ir5RALbACat 1S PUFRHNSEINAS Liliveinsd | | cone

S

adhesi ves (such as Bi oPSA from Dow Corni ng), nethacrylates, or mxtures
t her eof . | siliaarcentpodngrdentifrige bapo dHoref 3.8 ppr (i.s 280 % PYMdWpulattpraef

enbodi nent, ..a copolyner c rise o] met hyl vi nyl et her/ mal ei ¢ anhydri de).
In anot her siith 8 'S e%@%‘a‘i Vﬂ@gé%%b&\es%@ VBﬁ'W (\r&ﬁ'ﬁwlgﬁ}ﬁyl ether/mal ei c
acid). In angbhed sk RHABERL A@4T RAPXNYTRY i LHIPH S88mPRE ¥rom Ineos

(et hyl vinylether/maleic acid) half esters. In another enbodi nent, a
copol yner &divps, iVEasingtdry UnitedHgingdomyl SoHersil rel4Si sliadiad)a dhi0xdd.9%al t s.

[ 00063] Pol rs of an | ecul ar wej ght y be used, including, for
exanpl e mPébnfﬁYaWaM?gﬁ?‘g’BﬁF“%?W]%g@@gB%@?a% ,Bé‘@gtPGrtEl%%G? 000 or
2,500, 000 0.2 QiRDRARuES A SHEFHEHIsOYh &L HRRSN (&'QP]ETA@VERNQG or weight

average). [00064] In an enbodi nent, a copolyner of nmethyl vinyl ether and
mal ei ¢ anhMASTERSIEYRpdn asedlatdimentp aciliea-coatairgng flentifpive baglat o 4: 1. O her

pol ymer s t hat y be used as adheren terials i.nclude those recited in
S AL 2008PBEBRo 61 PIG s ahean PEogt > FhRErFSARHERS B o6 98k HBEi n by
reference. tﬂ@&ﬁ@@lA@@Waﬁiéﬂ' ih%‘ﬁa‘fﬁ&lb@ﬁle@né%@h%‘ﬁ?éﬁ. ABYsdndisiBdien the
present invention. It is understood that over tinme, the exact size, weight

and/ or composi tAGA 365" sefesrmthecahliptiav apluaid Fagonofgaridys <Ha%ige. Based on

the disclosure_ set forth herein, the skilled artisan w|] understand how to
det er mi ne Wi:t Ferag @E A R8I eé?’é‘plfséFﬂﬁnPPﬁmPﬁé‘a?’H\gg@t)i ?#‘t%esensi tizing

oa care GAARASLLSO5 AN RAAROL Halo AtuARRAR. PfiitBeikRRILE APt al ox! de
particl e-containing oral care conpositions, iIch may optionally contain
silica par{(AUiEs95)ead0desensitize a tooth. In another aspect, such
conpositions of the invention provide tooth desensiti é{at'i on that is

superi or t (0% erp pBEEIPOdERERNS P FilicpRgnigang fenidizice oBfhedayenstony

non- | i m 1 figs EXATRE §.05 BaRIRIcaBi e MARLS %&&ﬂgb@ﬁ&h@%%%‘, beg,ce of the

i nvention provi des toot esensiti zation providing a greater

desensi ti za0%p40% 2%, d5%poweithi onal dentifrice or a conventi onal

desensi ti zi n&fgenti frice, bg provi di ng desensitizatjion nore r ap}; dly than a
convent i ond904%dht itn ap@erest ohthedRvariane i silifeqendsles baveq IR P ce, or by a
conbi nati on | {i i Ik desenplti zation,
anong ot he#%Pf%%%%&fpﬁgg%%&gﬁ%f& aggﬂ%@&%é@gqspart |%F?lé'- cont ai ni ng
conposi ti of0aX52] hdn ian\eattoidomerpt; tha dikis isles ENEOSI (aatvi Rip Canpl) Sorbssiper i or
desensitization_in the absence of any other desensitizin gent. In another
enbodi ment AetridiEt Nl %@b‘bdalfltqn&l%&é%ﬂﬁ%ﬁ lﬁﬂsdﬁoﬁifr?ﬁﬁgi%‘fcgﬁg' UHORE i nvent i on
provi des desgRsi ih! Zx@&&&%@ﬁﬂﬁ@fe_sﬂéﬂﬁ@!ﬁioﬁﬁ@r%%'(és'c?&éﬂnﬁﬂ@ B?d nmay contain
one or nore additional sensitizing agents, such as silica particles, as
descri bed MAEBVWRBNeEMAGIEHRSIZER), a sieve residue of +45 pm, a moisture loss at

11



[ 00067] The invention al so enconpasses nethods of use and/or application of
a netal oxide particle-containing desensitizing conposition, which may

opti onal Iwocont2sreisilica particles. In an enbodi nent, ®athisaonmweabs oxi de
particl e-containing conposition may be applied to the tooth via
conventional brushing techniques (e.g., use of a toothbrush). In another
enbodi nent, such a netal oxide particle-cont ai ning conposition may be

app! i ed tomﬁb@:&%h a¥ddaf ﬁ%ppﬁsg)sbﬁfoo@ RYERL bAR PSR, O

techni ques. O her ods cation ication (e.g
appl yi ng a7c5c1maqae¢uscsn1sp@1sa)rt oot h using one or rmre fingers, rubb| ng onto

thejtoothi&{pésﬁ rubbing in a circular notion,
applicatio g aay e Ef?@%ﬁ“ﬁ‘étnf}%ﬁ mglghoyidpand Hpr %WH%H@%? maIYtber |l be
under st ood, lnggegreg&ttlnwe&ﬁwag&ﬁh h?ga(%;rﬁasr%!mde eétor%wy fet hod of

snearing a co Itiron onto t oot |ona s ng vary degrees of

physi cal piessily preséist mml@@mﬁﬁﬁs&ﬁbrbytdhﬁgdrmzemd lofAg a[s mchﬁ@%ﬁnSl tization
of a tooth accordl ng to the invention nmay be nmeasured by any techni que set
forth her eithf PHEClgHp sueh thatdifsagtnswer berakpinta the desiredmartdelasizp 00069]

Appl i cati oo obj ca%%mmécb%csﬂogéa%gheg L0 SURLAGK IRSNbEAmd, the

i ntroductio e conposition 1 n nore n

conposi ti Omptﬁ)napp|ﬂ1€§illtja)sthf’tﬁ1gt@@felﬂlabbé aasmyallpdrkiold sget. forth herein or known
in the art. Coni)om tions [000 The oral care conposition may include any
ot her t her 93¢ dagtek Pdde alﬂfli’/%rsllﬁéﬂah‘ﬁl? maydedPpared by amiy be desired.

Exampl e | QOO k4 bE 8 ARSRRPIIIELNTABENL BeChriee Rlideh?e salt. an

arglnlne es |car onat e assiumnitra

ar gi ni ne- bldéﬁfdmo&airﬁrdabfyﬂ@tcﬁpﬁﬁfy&bfehe pheicis®iadifesd tolaxbsth s’iﬁldicélr gi ni ne,
anong ot her s) a chem cal whitening agent such as a peroxide rel easing
conpound) , Expmplesday Mhforaditg: &g@gtA](%Qﬂ? KUHMORR) dhosgréprais iof whidind an

anti cal cul lgise@(? %ratging n‘Hé}Q %é) inclusion in the oral care
conposition o e |nven Include triclosan; stannous ion agents;

chl or hexi diAteasiaé pxutﬁunﬂes hexeti di ne; sangui narine; benzal koni um chl ori de;

salicylanilide; dom phen brom de; cety t?%l’l di ni.um chl ori de (CPO);
tetradecyl £99058] anEemomcemmlwe)anyr ’E?%EE%HM‘@PHWWFI}% ni um

chloride (TRERC 40 zzlchtde tfgn'a?slhgae Hl%luie Ln’tlc S,SJ)I% orhBfe | ON
uran

agents; copper 1on age essen ol I's; acteriocins, ethyl

| aur oyl ar gbiasive ,paﬁXdLﬂéiéi sxnyf ab’f&ﬁﬂ@bhﬂmuhtéﬁ&hﬂj’ bé Qﬁ’edSM gay bar gi ni ne
bi carbonate, honokiol, magonol, ursolic acid, ursic _acid, norin, extract
of sea bucké!hgedhiropnsastiymhicarhormipralciemehosplaate (a2 disglseid, a f1 avan,

hal ogenat e?;hgép%ﬁ?é“é(ﬁly%a*%?ﬁ Calglu%%dl&%e, p?@cqpllgs[tgcﬁ) Qhikfim carbonate, silica

(e.g., hydrated silica), iron oxide, aluminium oxide, perlite, plastic particles,
e.g., polyethylene, and combinations thereof. In particular, the abrasive may
be selected from a calcium phosphate (e.g., dicalcium phosphate dihydrate),
calcium sulfate, precipitated calcium carbonate, silica (e.g., hydrated silica),
calcium pyrophosphate and combinations. Any type of silica may be used,
such as precipitated silicas or silica gels.

[00056] In an embodiment, the oral care composition comprises a silica that
has a particle size and an amount and distribution in the oral care
composition so that the silica has a dual function, and functions not only as a
dentin tubule-occluding particulate but also as an abrasive particulate. Such a
dual function particulate may be provided by a commercially available silica

such as INEOS AC43, available in commerce from Ineos Silicas, Warrington,

12



[ 00071] The oral care conposition may in particular be a dentifrice
conposition which may be a toothpaste or a gel. [00072] The conposition
accor di ngvoaotihiespnesent i nventi on rmay conprise an anti RCTUSRé1@lo2EgENt
whi ch may be sel ected from hal ogenated di phenyl ether (triclosan), herbal
extracts or essential oils (e.g., rosemary extract, thynol, nenthol,
eucal yptol, nethyl salicylate), bisguanide antiseptics (e.qg.,

chl or hexi diungeqaifig b5 d QiG] BT herdRINGL @k 3EPLLGS, hexet i di ne.

povi done i odi ne, del nopi nol, uor, sangui narine, propoli's, oxygenating
agents (e. gilica hysla ogdinrpeartixiedeze fbathBaredo 5 qdi, usdparibey bodatad, or
peroxycarbopate), cetyl pyridiniumchloride, magnolia extract, magnol ol,
honoki ol , 5 Vﬁe ol , propyl honokiol, and m xtures thereof.

Ant | - att achogsly) A0%Rk%s SBERIVES nERIR uRliSR E@RaRE I HlSle gy el | as

pl aque di spersing agents such as - enzymnes fpapaln, gl'ucodnylase, etc.).
[00073] ThénwentiposDhé dassasfabeabiveg comprides gili@sgatticien wesdtifemh may al so
conprise one or, more further agents typically selected froman anti-pl aque
agent, a wietdhesgnageeiher dass eftl?faéﬂ‘feéIareab‘é‘ﬁé?reélséb?ﬁﬁfrﬁ‘r‘a@’é@ﬁl},’/ a flavouring
agent, a s i . IO t f act 0 dul at or s,
abrasives,@%Q%%%gggggﬁgggg%ﬂ?£§§ﬁﬁ%%%?%ﬂt§9dﬁgﬁ?ﬁ§?§g%§%ﬁéﬂﬁg¥ﬂgbIorants,
abrasi ve, #3334a7, ppovdered forattdfcalkiiith dstboAgeih an bbkieiviederh aharidhgce, sal iva
stinmul ating agent, nutrient and conbi nati ons thereof. Various conponents
that may bélstfetPr3a%Veshe conposition include, for exanple, a sweetening
agent such C rj i } i.n,: C ch et hanol ,
Fruori do 1 B0SBE d8E bimeRfioRoBt i AERRL B o R R AR tEp A% .

sorbi tol, pptpydlabgasileysetul faodpaiply heapolld hgentPehp¥eilgr pol ymers such
as POLOXOVER 407, PLURONI C F108, (both avail abl e from BASF Corporation),

al kyl pol ygfipebdierbrasipayan brousedo Priyee, froess, (Reatelesize) and amaumbol , and t he
! I ke. [ 008? a raﬁbg}[l%tﬁgtb% s%]lgptgg sh Iﬁﬁ%qo&%%f %lne['l%r ot Bx g%ll gl(}j/%braa@édnm erial or
m xture of ‘materi al's operabl e T0 enhance the taste of the conposi tion. Any
oral |y accephadha usebiithalcosipositivhhSiitabld bptiatiad Bbrasies B lwbedlicasuch as
flavoring oils, flavoring aldehydes, esters, alcohols, simlar materials,
and conbi nériesamplaiartbe fornpphprseipitated silidaraas gdatixed withedgminamar j or am

pars| ey oi liﬂsofnﬁ)?ea rI%Smhapeis,l Calc(%i r%nc%r@or}la?é Iahd %l tu(%fs t\i\{iepet T RAhSRE .

(et hyl sal i'Cy ate?, 5bppern1n 0|f, clove 0|r, %ay oil, ani ge oil,
eucal ypt us i@olubl€phdsphatts uSeful hlaBradiveSaraRethephesiRtesl ncl udi ng t hose
derived fromlenon, orange, line, grapefruit, apricot, banana, grape,

appl e, st r @ebyaratgphashbatey ang priecaphypsphates. dllustigsizg examles are displcived f| avors
such as coffee. . cocog, ;.cO nu | non tc,.adsorbed and

encapeul at AP RRaRuRP e BERRD pRiatER e WrsRaRREReBaY i ¢ n

fl avorant s thel@iuh pHosph&tg) @U@t folyMatapRbPhatieartd BYoRMBIEsoANGhOr Ot her
sensory effect in the nouth, including cooling or warm ng effects. Such

i ngr edi ent polymedteplosphatehol , ment hyl acetate, menthyl |actate, canphor,
eucalyptuspg'hﬂmggﬁ Eﬁﬁ%%&tnﬁﬁ&ﬁﬁ@0|e’ eugenol , cassia, oxanone,
{alpha]-iriséhe, propenyT gualet%ol, thynmol, |inal ool, benzal dehyde,

ci rmanmal defoods9] NTek lbyd]-coRvsitvms 3f darikoxaitntdso MNclude a polymeric
3-trinethyl-2-isopropyl butanam de, 3-1- nenthoxypropane-1, 2-diol,

ci r manmal deRgjaerent Rakerigl Thepokymerasaists indhesientigined dhemetad oxisle (Mz4), and

m xtures t : or f Iy . ar.e ' - t in a total
amount of | ABAtToay s Bkt 5 SRS Bk ARy AR Ut baRERER 0 S {rom
about 0. 05 uhderROivhryiow bha MuRRGLEXpOslr¥otd aciaiaqubds'zaxﬁi’/be@mt?etsr om about 0.1
to about 0.5% 0009%] Sweet eni ng agents anong those useful herein include
dextrose, [RAGHEExThepelymeri¢ adheremaneigsial mapke ppy knawnad tp hgert sugar,

mannose, xyl.o i LuGt o I I , Igﬁgo : p,
partially ﬁﬁ%@ngégﬁggggﬁﬁﬁf§%§§§%ﬁﬂﬁ§?%§§§?%%?ﬂ yé@%?&%%bg?azégbitol,
manni t ol , xytHetl@kerog@icout dlofilinsiORRhtalsoanPabé Aresentand wideh's s@taiari n and

salts thereof,_ sucral ose, dipeptide-based intense sweeteners c%clanates,
di hydr ochaliBRenkmay RFstr eyt hesnsoFuch asderyis IntRiAGHAD f @@ dea J4adS i ncl ude

Compost 11 o ey BPAR U ARk BELGpRt o T R AL e Grent <.

dyes, |akes and agents inparting a particular luster or reflectivity such
as pearling agents. In various enbodi nents, colorants are operable to
provide a white or light-colored coatidng on a dental surface, to act as an
i ndi cator of |ocations on a dental surface that have been effectively
contacted by the conposition, and/or to nodify appearance, in particular
col or and/or opacity, of the composition to enhance attractiveness to the
consuner. Any orally acceptable colorant can be used, including FD&C dyes

e . .



sodi um and anmoni um fl uori des and nonof | uor ophosphat es, stannous fl uoride,
i ndium fluoride, am ne fluorides such as ol aflur (NL-

oct adecylwoizoattagi2zendi am ne- N, N, N1-tri s(2- et hanol ) di hydrofriusesiogedss and

m xtures thereof. One or nore fluoride ion sources are optionally present
in an anmount providing a clinically efficacious anmount of soluble fluoride
ion to the oral conposition. [00080] The conpositions of the present

i nvention Q@,tfbpés?drﬁlﬂe,%{ijﬂ{drﬁﬁxﬁyﬁ@{d d&%o%\%ly%’éré‘FHe@&nQﬂ%féﬂ%ft‘dl il
exanple, in anelioration of dry nouth. Any orally acceptable saliva

sti mul at i ngoliegtively @an "pelyosasl) thatetibelierig the surtage of & kedthtSuwh f ood aci ds such
as citric, lﬂf(:ti c, malic, Sliﬁ&ni c,,_ ascorbic, agi(?i c, fumaric and tartaric
aci ds, andPRVESIF BRYihdpdsfellulpe Ry Mgl SR APRISIIGRI B eng agent s ar e
opti onal | yhpaRs©RlkvI felisdsk Vet [ i t. [00081]
The conposi ?i%ﬁg o?f the pr &eﬁ%&%\}gﬁﬁ?g;\ﬁi&%&?ﬁ%&%ﬁﬁn%ﬁ{ggh%@iﬂg%”a nutrient.
Sui t abl e n(HPMént kydrpsyeibielpvopyd meiglosa{FiER@) by deoxybotyboeidy] and mi xt ur es

th f. Vitanm ' de,Vitan d hi am ne, ribofl avin, | ci
pant of henaPSRIHESHERICH o BPlT RTLReEGe. “pyrdoxi e, cyanocobal ani n,
par a- am nom@@i c Iﬁ@ﬁgembab@ﬁﬁ%}é%@tglzme%@Qdmﬂ)%hyﬁﬁfeﬁzﬂ%51?19;ises!\<l:l"t ritional

suppl enents i ncl ude am no aci (s as L-tryptophane, L-lysine,

met hi oni nemikfureohielialost evaterdals)ifor eangrid almigarraiof iwe hydidxgelkybpi cs (such as
choline, ingsitol, betaine, a | i nol ei c_ acid), d m xtures, thereof.
[00082] TheS Bpeihe P S@Bﬁﬁlﬁs‘?‘&?’&’ﬁ“ HE’E?EPEﬁrr’Rj“S]&t-t BHEYEAYPIC#dent i on
conpri ses @&ngf@és'aym@&&%ﬁ;f%q}@%gg%#lgn h9f83‘ﬂ1‘d%se§h%t@ri§i§ oft toothpaste or

a gel. As used herein, “orally e ble"carrier” refers to a materi al
or conbi natliftmerdfmatatidai weight.hbt a paticsrfly freferiedenbodiiment tnplesi ti ons  of

the present invention, co surate wth a reasonable b fit/risk ratio.
[00083] Pr éyérpéﬁpgﬂpyg B@Wq}l?ﬂwaﬁ%magﬁ@sawawmw%ﬁ@/fﬁe used in this
i nvention : el i : i s.accept abl e,
11 i cal Ty R B B e i . such a
" phar maceuthetaddeydeaipprftabMahoad E5 and dwethoadl Ef0.accept abl e”, "clinically

effective" or_"cljnicall fficacious", ca ent._is one that is

Sui tabl o BOVRELE The PR AT e dliatplSengliggipabe i n-an

appr opr i at 18) 1] M fAshioh & POEAON SRR thknliQIPTiAMk 8y he desi red
t her apeuti %tﬁgrggé;%}?g)cﬂié ?Z%sor y, decorative, or coénejtoi C brenefi t wthout
undue advensé csissiinkéd BEPsPEGYERGaspolyxiers (syich s BAGE Mlanacarand22())] er gi ¢

response) comensurate with a reasqgna enefit/risk ratio. [00084] The
oral care EBWS iotxf‘%r@cﬁné%ﬁ’ﬁ’ﬁ%‘&? %8%%%5%@9&3@3"5?‘%‘135? #nto any delivery
form t hat BBl RS s AR AEL ¥ rd EmBANBILEMic TRIiBblAroRshdie particles, to
the tooth surface. For exanple, the conpositions nmay be fornulated into a
mout h ri ns€orporpieit)eester geh, shellho peesgare sethsisiod vidibdee athesivesddokkhs a spray,
a gum and_a film (wholl artially dissolvable i.ndi ssol ubl e). The

: or or
conposi t i ofrey* frem: LGy gthariyiades. QRHP’b'iué‘?ﬁt?e’EfPf-é‘aPPi ers, although
these wll : endi age sel ected.
Exci pent s S}rﬁ%%glrrg?{e%’r&slgdc}g%y Iﬁﬁ%%ﬁ%g%g?@g(@ﬁng? 'gl,rn ﬁ%ﬁﬂg?(gheg‘?%col orants,

f 1 avor ant s copplymer compasssipoly (methylvitylethegfrdAleic auhgdyidenén ghotbed , wat er or

ot her sol vents, gum bases, thickening agents, surfactants, carrageenan
(rich nossypmbedimentn® eRRAGMET SUBPTISRSPLND @}ﬁﬁkvmxle@smafawsg@,ﬂad@ﬂar ch,

pol yvi nyl j . yl met hyl
cel I ul ose, Bﬁé@%iﬁg?@ﬁﬁ“%‘%ﬁ%ﬁ ﬁot%%?eéls pgﬁ'ld(ln%} ngmﬂ‘%* ﬁél?)%e%ul ose and
anor phous atid hal$ estp80RSHotistrenaaidimist, aayphlgmen comgpeides pdly desi r ed.

Exanpl es of suitable surfactants include water-soluble salts of higher
iR

fatty aci d(lﬁ‘ﬁﬂ‘db‘fiﬂ)ﬂéme%mﬁ]ﬁ' gped salljych as t he sodi um sal t of _
monosul f at dé%j;oqiagﬁﬁéfs%?a@ntugau@g%a BOmGPBOUL, Fhdiufidst doraci ds;  hi gher
al kyl sul fates such-as sodium |l auryl suffate; alkyl aryl sulfonates such as
sodi um dodegyhpleaendglendaswefghades0,000 gk 800,310k 00,8001 th @06080 es, such as

sodi um | auryl f oac . hi gher _f at acid esters of .

100 i hydr ongpPibio B EhRbGicaleliEs by Ritbbifuberietiat Toutiebt ed i gher
al i phatic ggylg@m des of |ower aliphatic amno carboxylic conpounds, such
as those haviné 12-16 carbons in the fatty acid, alkyl or acyl radicals;
and the |like. Exanples of the |ast nentioned am des include N-Iauryl

sar cosi ne, and the sodium potassium and et hanol am ne salts of N-Ilauryl,
N-nyristoyl, or N-pal mtoyl sarcosinel4 Ohers include, for exanple,
nonani oni ¢ pol yoxyet hyl ene surfactants, such as Pol yoxanmer 407, Steareth
30, Polysorbate 20, and castor oil; and anphoteric surfactants, such as
cocam dopr opyl betaine (tegobaine), and cocam dopropyl betaine |auryl

gl ucosi de; condensation products of ethylene oxide with various hydrogen

. o N g, .



[ 00086] I n an enbodi nent, the oral conposition includes a surfactant system
that is sodiumlaurel sulfate (SLS) and cocam dopropyl betaine. [00087] The
oral carewoanpogstzion of the invention may be prepared PETASgoONM293ISS KNnOwn
in the art. For exanple, preparation nmethods for dentifrices are well

known, for exanple, as described in US B-3966863; US-B-3980767;

US- B4328205; and US- B-4358437, the contents of which are incorporated
herein by redows anmneﬁﬂﬂﬁ%ead a At EHéFE bt 1 0B ethJME GG SOrbitol
propyl ene glycol, and/or polyef hyl 4 gl yco sperse in water in a
convent i onahhydnids mapdenused)at atriomomelr natio bfrfacbmdtésmear]s iehegpelyadeed t he

t hi ckeners,. such as c ;@%ﬁﬁ' nmet hyl cel | ul ose (CMC), carrageenan, or xanthan

gum any athB ANy Brovss great matepials iglude theseaieciled wdds-dvhr f | uori de
anticaries 2@@9@b§424@r}ﬂe @Wteﬁwwgﬁg gre J\Q&Bgﬁa]tecir ﬂgre%}e%p{‘ @r@%c mxture is

agitated until a honbgeneous gel se Is torned Te ge phase are
added any [006sht Compinkicadly-awiilableglyiin®2,manbe askdi ihithapltdsyntany aci d or

base required to d1 ust the of the conposition. These ingredients are
m xed unti M$NH8 t|°§ero‘5¥‘§1%Gxa‘{tGG@B‘gflgll‘hé“M%ure is then
transferred,t00a+bi p L

i ngredi ent soagg ztald gda?%%t MQﬁ tgg%lgg eyﬂn%?éxﬁyo%ﬁagg p%aér{da&lges and any

sil'i ca par discloasrettet fdrﬂelderarretl&ckkelibclsarhsmnhh&erstﬁml heat & i nsol ubl e
agents, such as triclosan, are solubilized in the flavor oils to be
i ncl uded i Hetermingawhether sich palymersare genfut inghe inveatiged al ong with t he

sur fact ant ?6E&sﬁ%§t))§ﬁllﬁ ‘?eéﬁm\}%}lﬂo%st hen m xed at high speed in the range

fromb5 to m nut €3, uumof 20 to 50 nm of Hg. The resultant
product i s[G00661Ddearassect sEtHe-isvdritibn, ﬁ])é'teﬂ osirlel parpastentainiggbradr oduct .

Met hods of use [00090] The oral care, . dentifrice, conposition
accor di ng £ CCRBDEFiESBHW gl &y QHFQ%QYS%ntaH‘(ﬁWasE%F@GSItCénor applied to a

human or tdg%sﬁﬁh g‘% tﬁuﬂ{ aq'l%ttheir a@?a& OJH%R %b%\?%gﬁhoﬁs ?P&te%t?\]/e%ﬁfo%r

adm ni stration or ap 71 catd on or al human or ani nmal
subj ect. [ pesadé¢ toBInledeswlelmizh@dSh tas & Quljb@htdﬂﬁﬁcdhivélhﬂlcﬁhdl deseagtpengsever al
rel ated nmet hods. For exanple, the invention includes wthin its scope
met hods of deRkiicEH Gy vy Wb%@&e@rﬁﬂﬁr@n@w@ﬁﬂema@%en e of a mammalian

et hois. of Coad U RREL e B e OB B R e

i ncl udes tbeoxfiﬁﬁ:@% @hatepbsenBigization Santh@noeniasil destizicdesar i bed above to
the tooth surface. plication n&%/ be carried out by any nmethod, so |ong as
t he adher efenyeatieps eS%lFﬁdU%lﬁédﬁﬁ ricel lé'spra)fvaéiupgéé%@smﬂ”pa@%rrme with the

Itofglgﬂyls;;f 2cedlyAfRB 'ta%é‘ﬁ &’ho”%}’den%f%é:gr”?c? %hﬁgo%}i o?ré;r}sgr %QC%VH;)SS' A gel

and i n-trayea@ick Catbya conBishtiGabi i@ates aé@mmau@amﬁd nftge rfti¢. , or applied
by filmor dzéernlsglzatlon, among other effects. In an embodiment, a metal oxide

particle-containing composition of the invention provides desensitization

and/or superior desensitization in the absence of any other desensitizing

agent. In another embodiment, a metal oxide particle-containing composition

of the invention provides desensitization and/or superior desensitization,

and may contain one or more additional desensitizing agents, such as silica

particles, as described elsewhere herein.

[00067] The invention also encompasses methods of use and/or application

of a metal oxide particle-containing desensitizing composition, which may

optionally contain silica particles. In an embodiment, such a metal oxide

particle-containing composition may be applied to the tooth via conventional
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[ 00093] Dental sensitivity may be reduced according to a nethod of the

i nvention by applying a conposition of the invention to a tooth surface. A
conposi t iwo 20ay12be1appl i ed using a traditional nethod, &sTAdssewiokads i n
detail el sewhere herein, or by any appliance or applicator, whether or not
typically associated with dental use. In an enbodi nent, one or nore hunman
fingers is used to apply a dental sensitivity-reducing conposition to one

or nore te%mhuegoe‘eg}{.}%g% &% g %?9@%&913%% m&hgfgmpﬁ 4R Qi the surface

of a tooth “appl'y the conposition e surface of a

t oot h. [ 00@9dtalAdxtidy p:&hicleebgfntah‘hﬂg tmpmn@mmalydiew@@shem tedsofho i ncrease or
mai ntai n the systenlc heal th of a mammal_ by applying a conposite to an oral
surface (bdtaf Matedathertden conniiosablrushiss sedmiques| Piher mrveodsaposi ti on

for use i b that it
cont ai ns atlé1 #2%??%%9% H}taﬁlg‘le %agﬁﬁc‘% S’g)nﬁﬁgr%:ﬁ ha?‘etg 4chl or hexi di ne;
al exi di ne; tdvek @bingione or aautg dingars nﬂgbnkgemtaltk@woummﬂﬂi@r tuidingiald cyl ani | i de;

domi phen br oni de cetyl pyridiniumchloride (CPC); tetradecyl pyridinium
chloride (¥ieylar motign reigiecy Onaps! prvﬁwwmn@mrb@ @ampﬁsm@or

oct eni di neopﬁﬁéa@pit% I bqu(%pétg&i ’bagéfbﬁ] thezc}]&fl %u?g' SQQEHE hefe iR RfL I on agent;

essenti al uranones acteriocins, gl ndte, extracts

of magnol i any netldddf SntdarBQU @eapdsitiimonte attb@tehr bgﬂi@tael, aipovd9ing magonol ,
ursolic acid, ursic acid, norin, extract of sea buckt Izu,orn a perOX| de, an
enzyme, a GaseRs ?fap}éﬁﬁqabElteSSLHerflP80@91617%?56‘&1’}’ thgiaNention. ogenat ed di phenyl

ether, Cregdqo%ﬁ }, B r%lt?z%%'ohsofgw&h%%%d tt'oclﬂe{FR%nQ %fi gAst once a day,

al t hough u fer 7 be carried out

over a dur aidasuredfby tau ec}ﬂ‘mgle se@ft&ﬂm@ém, upaﬁy)te@hmqyleachowmotmethr ee years
or for a lifetine. 095] Various enbodi ments now will be described with
ref erence skl ?‘ﬁ]éfffsém ow ng non-limting exanpl es EXAMPLES Exarrpl e 1

[00096] A WIGEL“ Al 1c_aLt1 r?ﬁf t!'nI On haglﬂ%g tgﬁ togﬁ}nyllr%c res "i’tgl g

pr epar ed. rice 0S| nprised 0O \Nt%SlIlca

( Sor bosi | ﬁ@ﬁﬁi)ucuaﬂ@f &e%%ﬁdmcﬁmap@rw @trﬁdrel d&@ln&ubﬁleyﬁl&fe filmconprising
a conbination of two different nol ecul ar weight HPMC materials, conprising

Met hocel EsompesiNen opsiliegso thertgpthebylanynmathioflset fordorgseisi arikanyn

in the art.

Compositions

[00070] The oral care composition may include any other therapeutic,
cosmetic, and/ or aesthetic materials as may be desired. Examples include
non-silica desensitizing agents (e.g. a nitrate salt, an arginine ester, a
bicarbonate salt, potassium nitrate, an arginine-bicarbonate-phytate complex,
potassium citrate, and arginine, among others), a chemical whitening agent
(such as a peroxide releasing compound), an opaque whitening agent (such as
hydroxyapatite) and an anticalculus agent. Other options for inclusion in the
oral care composition of the invention include triclosan; stannous ion agents;
chlorhexidine; alexidine; hexetidine; sanguinarine; benzalkonium chloride;
salicylanilide; domiphen bromide; cetylpyridinium chloride (CPC);
tetradecylpyridinium chloride (TPC); N-tetradecyl-4-ethylpyridinium
chloride (TDEPC); octenidine; delmopinol; octapinol; nisin; zinc ion agents;
copper ion agents; essential oils; furanones; bacteriocins, ethyl lauroyl

arginate, extracts of magnolia, a metal ion source, arginine bicarbonate,
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honokiol, magonol, ursolic acid, ursic acid, morin, extract of sea buckthorn, an
enzyme, a Camellia extract, a flavonoid, a flavan, halogenated diphenyl ether,
creatine, and propolis.

[00071] The oral care composition may in particular be a dentifrice
composition which may be a toothpaste or a gel.

[00072] The composition according to the present invention may comprise
an antimicrobial agent which may be selected from halogenated diphenyl
ether (triclosan), herbal extracts or essential oils (e.g., rosemary extract,
thymol, menthol, eucalyptol, methyl salicylate), bisguanide antiseptics (e.g.,
chlorhexidine, alexidine, or octenidine), phenolic antiseptics, hexetidine,
povidone iodine, delmopinol, salifluor, sanguinarine, propolis, oxygenating
agents (e.g., hydrogen peroxide, buffered sodium peroxyborate, or
peroxycarbonate), cetyl pyridinium chloride, magnolia extract, magnolol,
honokiol, butyl magnolol, propyl honokiol, and mixtures thereof. Anti-
attachment agents such as Solrol also can be included, as well as plaque
dispersing agents such as enzymes (papain, glucoamylase, etc.).

[00073] The composition according to the present invention may also
comprise one or more further agents typically selected from an anti-plaque
agent, a whitening agent, antibacterial agent, cleaning agent, a flavouring
agent, a sweetening agent, adhesion agents, surfactants, foam modulators,
abrasives, pH modifying agents, humectants, mouth feel agents, colorants,
abrasive, tartar control (anticalculus) agent, fluoride ion source, saliva
stimulating agent, nutrient and combinations thereof. Various components
that may be added to the composition include, for example, a sweetening
agent such as saccharin, or sodium saccharin, alcohols such as ethanol,
fluoride ion sources such as sodium fluoride, as well as glycerine, sorbitol,
propylene glycol, polyethylene glycols, Poloxomer polymers such as
POLOXOMER 407, PLURONIC F108, (both available from BASF
Corporation), alkyl polyglycoside (APG), polysorbate, PEG40, castor oil,
menthol, and the like.
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[00074] Flavorants among those useful herein include any material or
mixture of materials operable to enhance the taste of the composition. Any
orally acceptable natural or synthetic flavorant can be used, such as flavoring
oils, flavoring aldehydes, esters, alcohols, similar materials, and combinations
thereof. Flavorants include vanillin, sage, marjoram, parsley oil, spearmint oil,
cinnamon oil, oil of wintergreen (methylsalicylate), peppermint oil, clove oil,
bay oil, anise oil, eucalyptus oil, citrus oils, fruit oils and essences including
those derived from lemon, orange, lime, grapefruit, apricot, banana, grape,
apple, strawberry, cherry, pineapple, etc., bean- and nut-derived flavors such
as coffee, cocoa, cola, peanut, almond, etc., adsorbed and encapsulated
flavorants, and mixtures thereof. Also encompassed within flavorants herein
are ingredients that provide fragrance and/or other sensory effect in the
mouth, including cooling or warming effects. Such ingredients include
menthol, menthyl acetate, menthyl lactate, camphor, eucalyptus oil,
eucalyptol, anethole, eugenol, cassia, oxanone, [alpha]-irisone, propenyl
guaiethol, thymol, linalool, benzaldehyde, cinnamaldehyde, N-ethyl-p-
menthan-3-carboxamine, N, 2, 3-trimethyl-2-isopropylbutanamide, 3-1-
menthoxypropane-1, 2-diol, cinnamaldehyde glycerol acetal (CGA), methone
glycerol acetal (MGA), and mixtures thereof. One or more flavorants are
optionally present in a total amount of about 0.01% to about 5%, optionally in
various embodiments from about 0.05 to about 2%, from about 0.1% to about
2.5%, and from about 0.1 to about 0.5%.

[00075] Sweetening agents among those useful herein include dextrose,
polydextrose, sucrose, maltose, dextrin, dried invert sugar, mannose, xylose,
ribose, fructose, levulose, galactose, corn syrup, partially hydrolyzed starch,
hydrogenated starch hydrolysate, sorbitol, mannitol, xylitol, maltitol, isomalt,
aspartame, neotame, saccharin and salts thereof, sucralose, dipeptide-based
intense sweeteners, cyclamates, dihydrochalcones, and mixtures thereof.
[00076] Mouth-feel agents include materials imparting a desirable texture

or other feeling during use of the composition.
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[00077] Colorants among those useful herein include pigments, dyes, lakes
and agents imparting a particular luster or reflectivity such as pearling agents.
In various embodiments, colorants are operable to provide a white or light-
colored coating on a dental surface, to act as an indicator of locations on a
dental surface that have been effectively contacted by the composition,
and/or to modify appearance, in particular color and/or opacity, of the
composition to enhance attractiveness to the consumer. Any orally acceptable
colorant can be used, including FD&C dyes and pigments, talc, mica,
magnesium carbonate, calcium carbonate, magnesium silicate, magnesium
aluminum silicate, silica, titanium dioxide, zinc oxide, red, yellow, brown and
black iron oxides, ferric ammonium ferrocyanide, manganese violet,
ultramarine, titaniated mica, bismuth oxychloride, and mixtures thereof. One
or more colorants are optionally present in a total amount of about 0.001% to
about 20%, for example about 0.01% to about 10% or about 0.1% to about 5%.
[00078] The compositions of the present invention optionally comprise a
tartar control (anticalculus) agent. Tartar control agents among those useful
herein include salts of any of these agents, for example their alkali metal and
ammonium salts: phosphates and polyphosphates (for example
pyrophosphates), polyaminopropanesulfonic acid (AMPS), polyolefin
sulfonates, polyolefin phosphates, diphosphonates such as azacycloalkane-
2,2-diphosphonates (e.g., azacycloheptane-2,2-diphosphonic acid), N-methyl
azacyclopentane-2,3-diphosphonic acid, ethane-1-hydroxy-1,1-diphosphonic
acid (EHDP) and ethane-1-amino-1,1-diphosphonate, phosphonoalkane
carboxylic acids and. Useful inorganic phosphate and polyphosphate salts
include monobasic, dibasic and tribasic sodium phosphates, sodium
tripolyphosphate, tetrapolyphosphate, mono-, di-, tri- and tetrasodium
pyrophosphates, sodium trimetaphosphate, sodium hexametaphosphate and
mixtures thereof.

[00079] The compositions of the present invention optionally comprise a
fluoride ion source and useful, for example, as an anti-caries agent. Any orally

acceptable particulated fluoride ion source can be used, including potassium,
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sodium and ammonium fluorides and monofluorophosphates, stannous
fluoride, indium fluoride, amine fluorides such as olaflur (N'-
octadecyltrimethylendiamine-N,N,N'-tris(2-ethanol)-dihydrofluoride), and
mixtures thereof. One or more fluoride ion sources are optionally present in
an amount providing a clinically efficacious amount of soluble fluoride ion to
the oral composition.

[00080] The compositions of the present invention optionally comprise a
saliva stimulating agent useful, for example, in amelioration of dry mouth.
Any orally acceptable saliva stimulating agent can be used, including without
limitation food acids such as citric, lactic, malic, succinic, ascorbic, adipic,
fumaric and tartaric acids, and mixtures thereof. One or more saliva
stimulating agents are optionally present in saliva stimulating effective total
amount.

[00081] The compositions of the present invention optionally comprise a
nutrient. Suitable nutrients include vitamins, minerals, amino acids, and
mixtures thereof. Vitamins include Vitamins C and D, thiamine, riboflavin,
calcium pantothenate, niacin, folic acid, nicotinamide, pyridoxine,
cyanocobalamin, para-aminobenzoic acid, bioflavonoids, and mixtures
thereof. Nutritional supplements include amino acids (such as L-tryptophane,
L-lysine, methionine, threonine, levocarnitine and L-carnitine), lipotropics
(such as choline, inositol, betaine, and linoleic acid), and mixtures thereof.
[00082] The dentifrice composition according to the present invention
comprises an orally acceptable carrier in a product such as a toothpaste or a
gel. As used herein, an "orally acceptable carrier" refers to a material or
combination of materials that are safe for use in the compositions of the
present invention, commensurate with a reasonable benefit/risk ratio.
[00083] Preferably, specific materials and compositions to be used in this
invention are, accordingly, pharmaceutically- or cosmetically-acceptable,
clinically effective, and/ or clinically efficacious. As used herein, such a
"pharmaceutically acceptable" or "cosmetically acceptable”, "clinically

effective", and/or "clinically efficacious" component is one that is suitable for
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use with humans and/or animals and is provided in an appropriate amount
(a clinically efficacious amount) to provide the desired therapeutic,
prophylactic, sensory, decorative, or cosmetic benefit without undue adverse
side effects (such as toxicity, irritation, and allergic response) commensurate
with a reasonable benefit/risk ratio.

[00084] The oral care compositions described herein may be formulated
into any delivery form that permits contact of the adherent material and the
particles, to the tooth surface. For example, the compositions may be
formulated into a mouth rinse, a paste, a gel, a lozenge (dissolvable or
chewable), a spray, a gum, and a film (wholly or partially dissolvable, or
indissoluble). The composition may contain any conventional excipients or
carriers, although these will vary depending on the dosage form or means of
dosage selected. Excipents or carriers can include, for example, humectants,
colorants, flavorants, glycerin, sorbitol, xylitol, and/or propylene glycol,
water or other solvents, gum bases, thickening agents, surfactants,
carrageenan (rich moss), xanthan gum and sodium carboxymethyl cellulose,
starch, polyvinyl pyrrolidone, hydroxyethyl propyl cellulose, hydroxybutyl
methyl cellulose, hydroxypropyl methyl cellulose, and hydroxyethyl cellulose
and amorphous silicas.

[00085] Surfactants may be included, if desired. Examples of suitable
surfactants include water-soluble salts of higher fatty acid monoglyceride
monosulfates, such as the sodium salt of monosulfated monoglyceride of
hydrogenated coconut oil fatty acids; higher alkyl sulfates such as sodium
Jauryl sulfate; alkyl aryl sulfonates such as sodium dodecyl benzene
sulfonate; higher alkyl sulfoacetates, such as sodium lauryl sulfoacetate;
higher fatty acid esters of 1,2-dihydroxypropane sulfonate; and the
substantially saturated higher aliphatic acyl amides of lower aliphatic amino
carboxylic compounds, such as those having 12-16 carbons in the fatty acid,
alkyl or acyl radicals; and the like. Examples of the last mentioned amides
include N-lauryl sarcosine, and the sodium, potassium and ethanolamine

salts of N-lauryl, N-myristoyl, or N-palmitoyl sarcosine. Others include, for
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[ 00097] To evaluate the occlusion efficacy of the dentifrice fornulas,
dentin disks were prepared from human nolars. The nolars were sliced,
sanded, aw02pali2stzed. Finally, the disks were etched w PhTAX@0nL465 aci d
and sonicated to open the tubules on the dentin surface. Each di sk was
brushed for 1 mnute and 30 seconds wth a nechanical toothbrush and 1:2 by
wei ght water: dentifrice slurry After brushing, the disk was rinsed for 15

seconds W thy eﬁor@aworwg@l'y ﬁﬂeh@s@fag&gmamamawsg@%l ion for 15

m nutes. This treatnent c s’ repeate tTmes pe fter the
sevent h tr 8eartnt(), Rohesodbask 20, ekleastoanilnedl araphetetic soriiqat, stickr oscope. The
di sks were then exposed to 1 n ams chal  enges (using a commercially

avai |l abl e 8bf%2 ‘ii‘PfHﬁHY]elﬂFt"t‘)‘éW n@de%?ﬁrﬁ‘é‘éprétf’ﬂel?e anefawrybat ment to
| 00098 h
eval uate tgﬁmaﬁay%naénd%eﬂas%d&&m ﬂgné Bxi Pg%ﬁﬁ%ﬁﬂt@}%@ a[ 1 The

result is Showmn I'n Figure 1" It may seen fter
br ushi ng cy@itemmgmmepwaﬁisgbmchremdcuse d{érmuthlaﬁddﬁn& lohgthileb&sborAf t er 12

subsequent aci d chal | enge cycl es usi 3 there was still good occl usion
of the denfiding Gy adwha g@dﬁi’é@ﬂoﬁfﬁo%@ ?@ﬂé@r’bamaépleﬁawb &hge, the di sks were

then exposg de seﬂw% AEORYe RULLALR,) aﬁ{tgfmya'r&@gﬂ@gg@»uggetﬁ ppecitric acid

and exam ne ter atnment to eva pr oduct
remai ni ng nfmetttee sﬁheh'ras noxtdﬁfmhm piddetkfpolh@thiydand dxide) witlofmtyi n Fi gure 2.
It may be seen for 1 that after the citric acid challenge the

dentin tub@fids f %@f@l@ngmﬁ‘?ﬁWa@é gsard Ot}‘ébfﬁsfé’rfaﬂe%srﬁﬁﬁﬁﬁlﬂé 1 [000101] For

Conparativ nposition having the fornula of
Table 1 was' epare \/\%I{J]ﬁ(ﬂgg%drﬁgﬂe e:il’ke Exanple 1) 0 wt% silica

(Sorbosi| RDO8H] Duhnwabodiitkrit) €d oasl c@ﬁfmﬁrtﬁﬁi ihClubli¥oaplgactaritn t hat 1 wt %

ZnO powder was present _and the ZnO was not encapsul ated into a pol yner

film system that is sodium laurel sulfate (SLS) and cocamidopropyl betaine.
[00087] The oral care composition of the invention may be prepared by any
means known in the art. For example, preparation methods for dentifrices are
well known, for example, as described in US-B-3966863; US-B-3980767; US-B-
4328205; and US-B-4358437, the contents of which are incorporated herein by
reference. In general, any humectant (e.g., glycerin, sorbitol, propylene glycol,
and/or polyethylene glycol) is dispersed in water in a conventional mixer
under agitation. Into that dispersion are added the thickeners, such as
carboxylmethyl cellulose (CMC), carrageenan, or xanthan gum; any anionic
polycarboxylate; any salts, such as sodium fluoride anticaries agents; and any
sweeteners.
[00088] The resultant mixture is agitated until a homogeneous gel phase is
formed. Into the gel phase are added any pigments utilized, such as TiO», and
additionally any acid or base required to adjust the pH of the composition.
These ingredients are mixed until a homogeneous phase is obtained.
[00089] The mixture is then transferred to a high speed/vacuum mixer,
wherein the surfactant ingredients are added to the mixture. The metal oxide
particles and any silica particles utilized are added subsequently. Any water
insoluble agents, such as triclosan, are solubilized in the flavor oils to be

included in the dentifrice, and that solution is added along with the
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[ 000102] The result is also shown in Figure 1. It may be seen for
Conparative Exanple 1 that after 7 brushing cycles there was poor occl usion
of the dewOizitubuzhes. After 12 subsequent aci d chal | eng@eTaped 0929485 ng
cola, there was even worse occlusion of the dentin tubules. [000103] A
conpari son of Exanple 1 and Conparative Exanple 1 shows that the netal
oxide particles, in particular zinc oxide particles, provide good dentin

occl usi on oyed in conbi nati,on W t | ymer . film Exanple 2

[ 000104] Fé@g@gﬁr’%}%mﬁmﬁxﬁl@redgﬁﬁ%ﬁl & Wﬁ@ibi’a%%eﬁ 1 thg TBRE® f or mul a of
Tabl e 1 wasropt & RaBEGites; in@eARYh&REN Bf Y4 86 50 thhfér ISOrROSkh1AEA3) in
addition to the 2 wt % ZnO powder encapsulated into a polyner film [000105]

The resul t Predust is; karpegeniequsisgmi-solid, exgodaldepaste omgyl prodselen t hat after 7
br ushi ng CXE'tﬁc?dsto eursg was agai n good occlusion of the dentin tubules. After
12 subsequenet acid chall enge cycles using cola, there was agai n good

occl usi on (G008DE dBBbKA] chithulgegenti P00 t0Ipokition afcéHth‘%}[ltoQﬁE dr&bal | enge, the
di sks were then exposed to a 30 second extrenme acid chall enge using 6 wt %

citric aci éventior sy heaininistered 4¢ hr eppliadniemthumarondthat aninké anmount of

product rengi.ning, in the dentin.t | es Q00108] The.result js again shown
in Figure g‘?b]?‘it' §CYBPLEER" 1% “éﬁ%#ﬁf %dI?['F%q]hoé‘]f?reﬁpplhﬁ%h(lﬂ t[ort}“é aci d

chal | enge bmcmm(i)frh Emgﬂlggamﬁsﬁgj&tl occl uded. A conparison between the
extrenme acid chal'l enge for Exanples 'l and 2 shows that the formula having 5

wt % si | i calQ9981] ciTes ifveatioh alse indddes withirvityscape osviedd relakedl adher ent pol yner
an.a fornul a

v, Tound 0. BLEVLA, SLESL 3, ocel sl on of. CRILL. Lo e5, e o Tor i 2
T R N T S R T T
furt her enhmbhelsef protscting ddfrtircion, acid-mediated degradation, and methods

of reducing dental sensitivity.

[00092] Each of these methods includes the steps of applying any of the

compositions described above to the tooth surface. Application may be

carried out by any method, so long as the adherent material and the particles

are placed in contact with the tooth surface. Application may be accomplished

by brushing, flossing, prophylaxis, irrigating, wiping, rinsing (lavage of oral

cavity), foam/ gel and in-tray application, masticating, spraying, painting,

etc., or applied by film or strip.

[00093] Dental sensitivity may be reduced according to a method of the

invention by applying a composition of the invention to a tooth surface. A

composition may be applied using a traditional method, as described in detail

elsewhere herein, or by any appliance or applicator, whether or not typically

associated with dental use. In an embodiment, one or more human fingers is

used to apply a dental sensitivity-reducing composition to one or more teeth.

A finger can be used to smear the composition on the surface of a tooth, or to

otherwise apply the composition to the surface of a tooth.

[00094] Alternatively, the invention includes methods to increase or

maintain the systemic health of a mammal by applying a composite to an oral

surface (both hard and soft tissues of the oral cavity). The composition for use

23



Conparative Exanples 2 and 3 [000109] For Conparative Exanple 2, the
dentifrice conposition having the formula of Table 1 was prepared which
conpri sedwQl2o0kie12Beanpl e 2) 5 w% silica (Sorbosil ACA3) pChatS2evas29¥08i f i ed
as conpared to Exanple 1 in that no ZnO was present. [000110] For
Conparative Exanple 3, the dentifrice conposition having the Fornula of
Table 1 was prepared which conprised (like Exanple 2) 5 wt%silica
(Sorbosi |  AC4H3) L fy.ed.: : A in that 1 wt%
ZnO powder was SF??%%%Q %gggkék%%g?aégggggﬁgﬂg%géﬁﬁgpggﬁ?ﬂ?8Pga%olyner

fil m [ 000Dhtlof Hidosaesticlasah arorvphbslongahhtrhasadinepatplidsme? and 3 are al so
shown in Figure 1. It may be seen for both Conparative Exanples 2 and 3
that after PPgfditsisAgsEdering bepgrlkonigm ehderide seliqidanshdesidontiphetent i n

t ubul es. A@ﬁ&&hﬁgcﬁﬁﬁgggﬂgghl&ﬁsgdgggﬁéﬁgggdg%g%§§%¥§inqhﬁghgz there was

even worse occl usi I the dentin S. compari son of
Exanpl es 1 (BRd); N-tittad eGdrpethalpyvielilixanglesd 2(TDEPS); shen@liddiat the net al
oxi de particles, in particular zinc oxide particles, provide good dentin

occl usi on VIGHRCRIARY 8¢faRION HHRIAGIMAZERF CPPREfoM 98Nt dssentiahadsit hat t he

addi ti on ofe, Sk hi - G i e u a | ymer f.il mdoes not
provi de goéﬁéﬁéﬁg?ﬁagé%kﬁgﬁgﬁtﬁ3%%@%?2??@%’Eﬁ%ﬁ% @nﬂagﬁgﬁ%iffzﬂFor

Conpar at i véorEscan, argdninte écagibitaité, obekioh MQ®inbl, @RsdRMRId, sedc hhe, Applicant's
comercially available dentifrice sold under the trade mark Total Advance
Sensi ti ve( PotitherRat Ghtes brcktharanp peraxidsnapenasives, o Ganeliie pxtradtid ca

flavonoid, a flavan, halogenated diphenyl ether, creatine, and propolis. The
application may be at least once a day, although up to five times per day may
be preferred, and may be carried out over a duration of time, e. g., one week,
up to one year, up to three years or for a lifetime.

[00095] Various embodiments now will be described with reference to the

following non-limiting examples

EXAMPLES
Example 1
[00096] A dentifrice composition having the formula of Table 1 was prepared.
For Example 1, the dentifrice composition comprised 0 wt% silica (Sorbosil
AC43), and 2 wt% ZnO encapsulated into a polymer film comprising a
combination of two different molecular weight HPMC materials, comprising

Methocel E5 and Methocel E50.

Table 1: Dentifrice Compositions

Ingredient % w/w
Sorbitol Q.S.

Water 11.944

Silica -Zeodent 114 10.000

Silica - Zeodent 105 5.000 -10.000
Silica - Sorbosil AC43 0.000 - 5.000
Polyethylene Glycol 600 3.000
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and an adherin

g agent.

FromFigure 1 it nmay be seen that the dentifrice

conpositions of Exanples 1 and 2 provide inproved dentin occlusion as

conpar ed wo 20hiv3ikemown dentifri ce.
contai ning zinc oxide and polymer film (Exanple 1)

[ 000114] Figure 1 sheoes/ush@v/oedses f or mul a
is nore resistant to

acid challenge than the fornmula containing only zinc oxide powder
(Conparative Exanple 1). The formula containing zinc oxide, ACA3, and film

pol yrmer ( Exanp
formul ae conta

(Conparative E

STTA érﬁﬁﬁﬂm e resistant—t

Z1 Qe f\\l; I‘lr\
LNLLAA®LY

f’?f';Od chattenge
e

ZT TITCTUAT UCT

I PR¥ I 0ont ai ni ng AC4A3 a

t han the

dwWthout—pehys
W02 BY; de wi rmr

hout pol yner

t0u ¥t t hat

(Conparative
i ncreases the
Addi tional ly,
2 to occlude d

Bolpmer 3) . [ 000115] These resul
abdinnyLeafryt frdfator mul a to wi t hs

tlas® aci d chall

€

t he pol yner
nge. [000116]

[ QecaakidbpiopydBefa® dentifrice ¢

ansosi ti ons of

i

Fxanmpl es 1 and

enbiay tubul es and mai ntain occ

usigpn under T1 oy

v was eval uat ed

in a hydraulic f@ggHﬁgﬁﬁ&ﬁkpxperinent. [0001L7] 47 thi's experinment, dentin
di sks were pl acgd..in shet H-——brushedwth—dentifrice; and water was
f1 owed through THHURGMC T pd of water throUgh the dentin disk will
decr ease when | $mligmrflacchdrirbul es becone occl udez¥0 [ 000118] Table 2
denonstrat es t hadditlderlneddeti on in flow i s neayigp doubl e after one

treatment with dentifrice conpositions of EXanples I and 2 When conpared to
a placebo fornula which does not contain zinc oxide, AC43, or a polyner.
This is further evidence that fornmulas containing polynmer and zinc oxide
and/ or ACAPO008T] 0T6 kudleatdeind odehisidndffcacy dathleeletifrice formulas, dentin

disks were prepared from human molars. The molars were sliced, sanded, and
polished. Finally, the disks were etched with 6% citric acid and sonicated to
open the tubules on the dentin surface. Each disk was brushed for 1 minute
and 30 seconds with a mechanical toothbrush and 1:2 by weight water:
dentifrice slurry. After brushing, the disk was rinsed for 15 seconds with
water and then stored in a phosphate buffer solution for 15 minutes. This
treatment cycle was repeated 7 times per disk. After the seventh treatment,
the disks were examined using a confocal microscope. The disks were then
exposed to 1 min acid challenges (using a commercially available cola
carbonated beverage) and examined after each treatment to evaluate the
amount of product remaining in the dentin tubules.

[00098] The result is shown in Figure 1. It may be seen for Example 1 that
after 7 brushing cycles there was good occlusion of the dentin tubules. After
12 subsequent acid challenge cycles using cola, there was still good occlusion
of the dentin tubules.

[00099] In a further acid challenge, the disks were then exposed to a 30
second extreme acid challenge using 6 wt% citric acid and examined after
each treatment to evaluate the amount of product remaining in the dentin
tubules.

[000100] The result is shown in Figure 2. It may be seen for Example 1 that

after the citric acid challenge the dentin tubules were somewhat exposed.
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Formul a % Reduction in Flow Exanple 1, 2wt % ZnQ pol yner film 50 Exanpl e 2,
2wt % ZnO pol yner film + 5wt % AC43 47 Mat ching Pl acebo 20
WO 2011/123121 PCT/US2010/029465

Comparative Example 1

[000101] For Comparative Example 1, the dentifrice composition having the
formula of Table 1 was prepared which comprised (like Example 1) 0 wt% silica
(Sorbosil ACA43), but was modified as compared to Example 1 in that 1 wt%
ZnO powder was present and the ZnO was not encapsulated into a polymer
film.

[000102] The result is also shown in Figure 1. It may be seen for
Comparative Example 1 that after 7 brushiﬁg cycles there was poor occlusion
of the dentin tubules. After 12 subsequent acid challenge cycles using cola,
there was even worse occlusion of the dentin tubules.

[000103] A comparison of Example 1 and Comparative Example 1 shows
that the metal oxide particles, in particular zinc oxide particles, provide good

dentin occlusion when employed in combination with a polymer film.

Example 2
[000104] For Example 2, the dentifrice composition having the formula of

Table 1 was prepared which comprised 5 wt% silica (Sorbosil AC43) in
addition to the 2 wt% ZnO powder encapsulated into a polymer film.
[000105] The result is also shown in Figure 1.

[000106] It may be seen that after 7 brushing cycles there was again good
occlusion of the dentin tubules. After 12 subsequent acid challenge cycles
using cola, there was again good occlusion of the dentin tubules.

[000107] In a further acid challenge, the disks were then exposed to a 30
second extreme acid challenge using 6 wt% citric acid and examined after
each treatment to evaluate the amount of product remaining in the dentin
tubules.

[000108] The result is again shown in Figure 2. It may be seen for Example
2 that after the citric acid challenge the dentin tubules were still occluded. A
comparison between the extreme acid challenge for Examples 1 and 2 shows

that the formula having 5 wt% silica particles (AC43) in addition to zinc oxide
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[ 000119] This table shows enhanced dentin occlusion even after only one

treatnent cycle of brushing with the dentifrice.

CLAIMS 1. An oral

care

conposi t iwo 2001281231 Nng: an orally acceptabl e vehicle; PCT/US2a09246%e oOf

net al

particle size of from1l1l to 7 mcrons;

and adherent polymer was found to provide greater occlusion of dentin tubules
than a formula without silica particles. Though dentifrice containing zinc oxide
and a polymer according to Example 1 provides hypersensitivity efficacy, the
further addition of silica particles according to Example 1 appears to further

enhance occlusion efficacy.

Comparative Examples 2 and 3

[000109] For Comparative Example 2, the dentifrice composition having the
formula of Table 1 was prepared which comprised (like Example 2) 5 wt% silica
(Sorbosil AC43), but was modified as compared to Example 1 in that no ZnO
was present,

[000110] For Comparative Example 3, the dentifrice composition having the
Formula of Table 1 was prepared which comprised (like Example 2) 5 wt% silica
(Sorbosil AC43), but was modified as compared to Example 1 in that 1 wt%
ZnO powder was present and the ZnO was not encapsulated into a polymer
film.

[000111] The results for both Comparative Examples 2 and 3 are also shown
in Figure 1. It may be seen for both Comparative Examples 2 and 3 that after 7
brushing cycles there was poor occlusion of the dentin tubules. After 12
subsequent acid challenge cycles using cola, there was even worse occlusion
of the dentin tubules.

[000112] A comparison of Examples 1 and 2 with Comparative Examples 2
and 3 shows that the metal oxide particles, in particular zinc oxide particles,
provide good dentin occlusion when employed in combination with a polymer
film and that the addition of silica particles in the absense of such a polymer

film does not provide good dentin occlusion.

Comparative Example 4

[000113] For Comparative Example 4, the dentifrice composition comprised
the Applicant’s commercially available dentifrice sold under the trade mark

Total Advance Sensitive® which contains a combination of small particle silica
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oxi de particles, wherein said netal oxide particles have an average
and a polyneric adherent material .



2. The oral care conposition according to claim1 or claim2 wherein the
nmet al oxi de conprises at |east one netal oxide selected from zi nc oxide,
st annous wW®i2dg/12812t ani um oxi de, cal ci um oxi de, copper oPCuHaISand/26h oxi de
or a mxture thereof. 3. The oral care conposition according to claim?2
wherein the netal oxide conprises zinc oxide. 4. The oral care conposition
according to any one of claims 1 to 3 wherein the nmetal oxide particles

have a parhhghg aahé%é;ég%tnrt' %9%33 1%&& B Qae%rtﬂ%efagﬂafﬁaecl e size

distribution of 5 to m crons article size distribution of 3 to 5
i crons, acgapbsititms ofifzendgilet ¥ andi2 poovidé irdptayed dentinondusion ag particle size

di stribution of tg 4. mcro 5. The oral care conposition according to
any one of C%‘Pa?rﬁé t‘i%PBkﬂo‘(X/ﬁéﬂé‘PFchehe metal oxide particles are present in

an amount FjOO“M]t OFlglﬁ’eszthQﬁébmpﬁﬁﬁgﬂé)&ntt gc%x?énoﬂ\%é %%ﬁ%mg he oral care

conposi tion. oral care conposition acc g wherein the
nmet al oxi délm (Example 1) is more resistant to acid challenge than the formula containing

only zinc oxide powder (Comparative Example 1). The formula containing zinc
oxide, AC43, and film polymer (Example 2) is also more resistant to acid
challenge than the formulae containing AC43 without zinc oxide and without
polymer (Comparative Example 2) or containing AC43 and zinc oxide without
polymer (Comparative Example 3).

[000115] These results suggest that the polymer increases the ability of the
formula to withstand acid challenge.

[000116] Additionally, the ability of the dentifrice compositions of Examples
1 and 2 to occlude dentin tubules and maintain occlusion under flow was
evaluated in a hydraulic conductance experiment.

[000117] In this experiment, dentin disks were placed in a pashely cell,
brushed with dentifrice, and water was flowed through the cell. The flow of
water through the dentin disk will decrease when the dentin tubules become
occluded.

[000118] Table 2 demonstrates that the reduction in flow is nearly double
after one treatment with dentifrice compositions of Examples 1 and 2 when
compared to a placebo formula which does not contain zinc oxide, AC43, or a
polymer. This is further evidence that formulas containing polymer and zinc

oxide and/or AC43 can occlude dentin tubules.

Table 2
Formula % Reduction in Flow
Example 1, 2wt % ZnO/ polymer film 50
Example 2, 2wt% ZnO polymer film + 47
Swt% AC43
Matching Placebo 20

[000119] This table shows enhanced dentin occlusion even after only one

treatment cycle of brushing with the dentifrice.
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particles are present in an anount of fromO0.5 to 2% by wei ght, bei ng based
on the total weight of the oral care conposition. WO

2011/ 123 ORA/12852010/ 029465 7. The oral care conposit pom/tsecioned4sdy t o any
one of clainms 1 to 6 wherein the source of netal oxide particles is
selected froma powder, a nanoparticle solution; a nanoparticle suspension;
a capsule; and a bead. 8. The oral care conposition according to claim?7
wherein the source of netal oxide particles is a capsule, and the capsule
conprises a polyneric adherent material. 9. The oral care conposition
according to any one of clainms 1 t&IBAMMEerein the polymeric adherent

mat eri al nprl es one or nore cellulose polyners. 10. The oral care
conpositlo acc PdFﬂ@qﬁfQWEﬁ$ﬁ@“%H%P%ﬁﬂgat | east one of said one or nore

cel l ul ose pol yngl{ §.41$ 4 droxyrlfy! cellul ose pol yner selected from
hydroxypropylrnethyra 2e E{l}xose % Eﬁ hydr oxyet hyl propyl cellul ose (HEPC),

hydr oxybut y| met fiydurcebl metd exﬁbll@lk(ﬂiqlesandle&ﬁﬁ baymethhyslide phiticlegse ( CMO) .
11. The oag care conpositjon accordlng to claim10 wherein the polyneric
adher ent AR FRRVERHHPFIEES sizeAbiam & o7 nigronsyadoxyal kyl cel | ul ose

pol ymers havi ng, gb@%ﬁgtdhg%ln ﬁngt%ﬁa wei ghts and the netal oxide conprises
te

zi nc oxi de which encapsul a y the mixture of two hydroxyal kyl

cellul ose polyners. 12. The oral care conposition according to any one of
clains 1 tg 11 wherein the polyneric adherent material conprises at |east
one pol ymer, whEReenl ep éIOIE%?P?‘ F‘aF%Org@!géetC@dmflrWrﬁk&Hb%We{@ﬂH}ﬂ ene oxide)

POLYITer:  PRHINIRYHS geggggf,ﬁé;’%%etpﬂixxgé I %qufrgﬁyzqgé

(PECQ/ponpropy ene g yCcoO ene oxi ge 'EQ) - propyl ene

oxi de ( PO) stahn6elks @a@eltifamus, oadé e:alcgumoxmgtdpqm oRideSedliforseidé bt ve

silicone adhesives, nethacrylates, or m xtures thereof.
a mixture thereof.

3. The oral care composition according to claim 2 wherein the metal oxide

comprises zinc oxide.

4. The oral care composition according to any one of claims 1 to 3
wherein the metal oxide particles have a particle size distribution of 3 to 4
microns, a particle size distribution of 5 to 7 microns, a particle size
distribution of 3 to 5 microns, a particle size distribution of 2 to 5 microns, or a

particle size distribution of 2 to 4 microns.

5. The oral care composition according to any one of claims 1 to 4
wherein the metal oxide particles are present in an amount of up to 5% by

weight, based on the total weight of the oral care composition.
6. The oral care composition according to claim 5 wherein the metal oxide

particles are present in an amount of from 0.5 to 2% by weight, being based

on the total weight of the oral care composition.
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WO 2011/ 123121PCT/ US2010/ 029465 13. The oral care conposition according to
any one of clainms 1 to 12 further conprising silica particles which have an
aver age paotolesrize of from1l to 8 mcrons. 14. The @eCcaluSCc@0®29465
conposition according to claim 13 wherein the silica particles have an
average particle size of from2 to 5 mcrons. 15. The oral care

conposi tion according to clains 13 or 14 mherein the silica particles are

present i 1an aRuGLal OfrelBrfr B YorhE, Loy RASEH ol G ot al vl ght of

t he oral care conposition The ora car conposition according to

cl ai m 15 wheieeéin thti@gtd oftmetpaivkide lpastideses peleted fronna powdenuant of from 3 to
6% by wei ght, based on the total weight of the oral care conp05|t|on 17.
The oral c&RBORBHPESPIIHSR; %leemrtﬁrﬂg}e%sn.?ﬁvoanaecwua anda bead-o 16 whi ch

8. The oral care composition according to claim 7 wherein the source of
metal oxide particles is a capsule, and the capsule comprises a polymeric

adherent material.

9. The oral care composition according to any one of claims 1 to 8
wherein the polymeric adherent material comprises one or more cellulose

polymers.

10.  The oral care composition according to claim 9 wherein at least one of
said one or more cellulose polymers is a hydroxyalkyl cellulose polymer
selected from hydroxypropylmethyl cellulose (HPMC), hydroxyethylpropyl
cellulose (HEPC), hydroxybutylmethyl cellulose (HBMC), and carboxymethyl
cellulose (CMC).

11.  The oral care composition according to claim 10 wherein the polymeric
adherent material comprises a mixture of two hydroxyalkyl cellulose
polymers having different molecular weights and the metal oxide comprises

- zinc oxide which is encapsulated by the mixture of two hydroxyalkyl

cellulose polymers.

12.  The oral care composition according to any one of claims 1 to 11
wherein the polymeric adherent material comprises at least one polymer,
wherein said polymer is selected from a poly (ethylene oxide) polymer;
polyvinylpyrrolidone (PVP), polyethylene glycol (PEG)/polypropylene glycol
(PPG) copolymer, ethylene oxide (EO) - propylene oxide (PO) block
copolymers, ester gum, shellac, pressure sensitive silicone adhesives,

methacrylates, or mixtures thereof.
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is a dentifrice conposition. 18. The oral care conposition according to
claim17, which is a toothpaste or a gel. 19. The oral care conposition
accordi ngvoaoane3rme of clains 1 to 16, wherein the conpoTius2@n/02%t65
formulated into a formselected froma nouth rinse, a gum a dissol vable

| ozenge, and a dissolvable film 20. A nethod of reducing dental
sensitivity conprising applying to the surface of a mammalian tooth an oral
care conposition of any one of clains 1 to 19. 21. A nmethod of protecting

dental surfaces from acid-nediated
13.  The oral care composition according to any one of claims 1 to 12

further comprising silica particles which have an average particle size of from

1 to 8 microns.

14.  The oral care composition according to claim 13 wherein the silica

particles have an average particle size of from 2 to 5 microns.

15.  The oral care composition according to claims 13 or 14 wherein the
silica particles are present in an amount of up to 10% by weight, based on the

total weight of the oral care composition.

16.  The oral care composition according to claim 15 wherein the silica
particles are present in an amount of from 3 to 6% by weight, based on the

total weight of the oral care composition.

17. The oral care composition according to any one of claims 1 to 16 which

is a dentifrice composition.

18. The oral care composition according to claim 17, which is a toothpaste

or a gel.

19.  The oral care composition according to any one of claims 1 to 16,
wherein the composition is formulated into a form selected from a mouth

rinse, a gum, a dissolvable lozenge, and a dissolvable film.

20. A method of reducing dental sensitivity comprising applying to the
surface of a mammalian tooth an oral care composition of any one of claims 1

to 19.
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degradati on, conprising applying to the surface of a manmalian tooth an
oral care conposition of any one of clains 1 to 19. 22. A nethod of

mai nt ai niwg 20rv/i2ezeasi ng the systenic health of a mammelCTas2E0029468
applying a conposition to an oral surface of a manmal at | east once a day
for a duration of tinme, wherein the conposition conprises: a. an
orial ca(rjefcorrpositi on of any one of clainms 1 to 19, and b. an agent
sel ecte mtgi ' dine: e [Ia™=14 xeli di ne;

sangui nari %g; b‘éﬁlg%tﬁé%ﬁlf %?%%ﬁgé\gélgggfj?%g aﬂialaiad%l;p&?ég%% phen brom de;
cetyl pyri didsgradntdi, @oingeis{gRPplyingtto deetiyfapy bf almenumlidd otldan ( TPC) ;

N-t etradecyl-4et hyl pyridi niumchlori de (TDEPC); octenidine; del nopinol;
oct api nol ; orfl §qg:copipesitionpf agE 9pe ot elppRt ! ful- agent ; essential oil's;
furanones; bacteriocins, ethyllauroyl arginate, extracts of magnolia, a
metal ion source, fluoride, stannous ions, arginine bicarbonate, honokiol,
magonol , upsol i & rehdd ofihkiittafthglor iMordasingxhe sycteroic heelth bfigkt horn, a

per oxi de, an enzyne, a Canellia extract, a fIavoEoi (2 a _fl avan, . hal ogenat ed

di phenyl efi@nma TiSFRE ARPI T DFVNP LI HARh YR _Oééé’i"ﬂﬂmb a dentin
tubule wthij 218%%%1% ?c?r aoéul%ﬁgﬁg;?'gﬁﬂeaufhtepé?ﬁ %&&Jﬂ?ﬁés?ﬁ&gccﬁﬂﬂié@sng to the

tooth surface a I'on accor g to any one of clains 1 to 19.
a. an oral care composition of any one of claims 1 to 19, and
b. an agent selected from triclosan; chlorhexidine; alexidine;

hexetidine; sanguinarine; benzalkonium chloride; salicylanilide; domiphen
bromide; cetylpyridinium chloride (CPC); tetradecylpyridinium chloride
(TPC); N-tetradecyl-4ethylpyridinium chloride (TDEPC); octenidine;
delmopinol; octapinol; nisin; zinc ion agent; copper ion agent; essential oils;
furanones; bacteriocins, ethyllauroyl arginate, extracts of magnolia, a metal
ion source, fluoride, stannous ions, arginine bicarbonate, honokiol, magonol,
ursolic acid, ursic acid, morin, extract of sea buckthorn, a peroxide, an
enzyme, a Camellia extract, a flavonoid, a flavan, halogenated diphenyl ether,

creative, and propolis.
23. A method of occluding a dentin tubule within the surface of a

mammalian tooth comprising applying to the tooth surface a composition

according to any one of claims 1 to 19.
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