ORAL CARE COWPOSI TI ON [ 0001] The present invention relates to an oral care
conposition, for exanple a dentifrice conposition, for enhanced delivery of
an anti plaiqQueriansi2éal cul us agent to the oral surfaces i RCThES2a0ak94cavity,
and which may additionally treat or prevent hypersensitivity of the teeth.
The present invention also relates to a nethod of delivering an

anti pl aque/ antical cul us agent to the oral surfaces in the oral cavity and
si mul t aneously treating or VEEWRIOCERBOS PR Vity of the teeth. The
present invention has particular application 1n treating or preventing
hypersensitivity of the teeth by occluding dentin tubules. BACKGROUND

[ 0002] Dentin is a portion of the iooth internal to the enanel and cenentum
that has a [P981k The BreseiiBYeEPERIARIS BAIAF A PR ddimber of fine

canals or t OM; 8sit8At foPalnd ity ik Weyl,es run fromthe pul p
cavity to tﬁéﬂlegﬁgﬁeﬁgmg?O%EESIenT#ﬁ aﬁ%“are ggﬁgraﬁby about two m crons
i n di anet eramiplddiel/ anti@dailanageho meiteatralsan faowsein the otdieavitypandphery. Tubul es

are not usual!é exposed tao the environnment in the oral cavit¥§»as they are
[

usual |y cov¥hish Ay adetifignalby reaspe meenant nereenrditilineti the festh if§eof ten
covered by Sélg??rgbu ntiL)Rg‘Ps%]refages'tg a%%q{ﬁ&'&dm'% god that partially or

fully expo es can lead to to sensitivity, an irritating and
pai nful  conditipl@jue/hittidaidigud Hgait Yo tHeaRlstirfadeih thberaduavity nel exposes
cementumto erosion. The eroded cenentumin turn exposes the holl ow

dentinal tuBEUEEneonsly BRHBLRT RIGHNEY ypesensisivits of Whe seth. (Ihe tooth to be
ffected ' . . stinuli erial and
R Ty R W

transfer e exter error o accel er at ed

t hrough t hehy wngﬁivit?@mke@ﬂhvﬁymlt&lﬁhgﬂeﬁtﬁﬂlmﬂdles.SUCh as heat, cold,
chem cal s and physical and nechani cal pressure or stinuli, such as
brushing, are able to irritate the nerve through the open dentin tubul es

and thereby create pain. The pai%?qﬁ«§ﬁeﬁhﬁﬁve teeth appears to result

fromthese stinmuli, which appare | uid novenents in the dentina

t ubul es thafooegy i Vahén Y padtionalf\iee &oth 1@&rnal QA4 bn&zasNaid deditalthnt, two
approaches have been taken to treat or aneliorate tooth sensitivity. Under
one appr oacthat hafea radétysitiated wbpestaaer OGP rdprgedunileer b fipe caraly| t er ed by

appt 1 cat ] on, S nRLkRYSRAIER! Sen B El TRSORLY RolPudgiusti gled, o

not stimul al nts useful in cal’ approach,
i ncl udi ng pelegesipHeRySeElths dé:Stie in @sreRRhatsly WL aE tWdirerofdiradiaineter
bicarbonate,tﬁqtassiun1chloride) and strontium zinc salts, and chloride
sal ts. [0008]thainbassaadrremayrad aerromey ot thetr pawheses Hakilealareshetel d of t he

nerve by, e.g. . blocki of the dentingl tuﬁul S |l'y or partially with
“tubul e bl o%%a% € E%Sﬁflg.g 'theA‘aéVﬁ{ognf‘W;tm ﬁ'aevo a Ceaélﬁy’aa:,gslg‘%éréj‘dl‘c’luﬁﬁi( he prior art
include, e. @verddaby @dintel 3k WoMBARUNE THETemeBhfh 115 RIrHRY 6fte cRt&T bpWel | abl e
pol yel ectrol ytes, oxal ates,

the gums.

[0003] Itis commonly understood that partially or fully exposed tubules

can lead to tooth sensitivity, an irritating and painful condition. In this theory,

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



anor phous cal ci um phosphat e, hydroxyapatite, nmaleic acid copol yners and
pol yet hyl ene particles. [0006] US-Al-2009/0186090 in the nanme of the
present Appl2otizansi2di scl oses the provi sion of an oral carPeTasapoOdR7ON t hat
reduces and/or elimnates the perception of tooth sensitivity. The
conposition includes an adherent material and includes, in part, silica
particles having a particle size of 2-5 microns. [0007] However, even

t hough suchyeaft @lodd tHesd ﬁhﬁ&ﬁ}l@ﬁiehia?paﬂ:hﬁy icgese folill PhSRImAMPRI ®ensi tivity
relief, there is nevertheless still a need in the art for an oral care
conposi t i onderitimaptnbuilesithafractivatentilpalineeve erfdimgs. upon use, provi des enhanced

prevention gr reduction.of tooth sensitiyity and js not as iated with
si gni fi cantfbﬂpﬂgegﬂ‘wﬁ‘w&p&m ARRTGHCGF éé&%g‘?ﬂla@ié? po[tﬁ §’? Oﬂ ai g aYMso
known is t h%n@lﬁéraierH&%eﬁéiB@itﬁXUﬁ@er%e?agﬁ%htchpﬂl@QH@A@&E LAl Sihdi agent. It

is also known to use conpl exes of divalent or trivalent netal ions as
anti pl ague pgeihalto 009} e it alteaed bepepplictonsf vatieds agentheudh thet teeur e t hat

the solubility of zinc can_be inproved form a conplex with a

Chel ati g, mirEe R0t SHRMIAIET G SR NoBeary derBrs GBS Hsakl B bi oact i ve
mol ecul e _sugf &énﬁgeﬁxgbf&.\cﬁm@hﬁaﬁy £8258um 8l gaaalmé gma@sﬁum Sghesed in
US- A- 6287541, specifitc cyclic al pha-hydroxyketones are used as conpl exi ng
agent s for potasdiemtbicopperte, poitassiunt rlooride) dridisteondivion,i znad sts, andon S, Y. Gan,
et al. "Anti aqéerial Activity of Zn-chel ator Conpl exes."™ | ADR, March 2009
di scl oses tHECHLESAS: i nert bi oconpati bl e chel ators for zinc.

[00010] Howewebgl | L sasaH a?gkééﬁh'i}&édvé’sﬂtﬁ% PRha SR ARIES AR deGd BRSE 10

anti - plaque, anti-gingivit ypersensitivity, and/or fresh breath

efficacy. Tagpblocking of Hesdertipraéfiitiudestwhkolhi excpartislly beathdehbule bdking t he hard
¢ . . Tty . s

Zzﬂﬁig(r:ezo dte?gte%lz;'ygggl{tg tﬁart] %ager gelzenc i\s/clkt)g:ed JL%(l)eo p]fr]iJ)r a;l;rt] gc?ucies, efgt.,lc.!atlior%c need for

alumina, clays, water-soluble or water-swellable polyelectrolytes, oxalates,
amorphous calcium phosphate, hydroxyapatite, maleic acid copolymers and
polyethylene particles.

[0006] US-A1-2009/0186090 in the name of the present Applicant discloses
the provision of an oral care composition that reduces and/or eliminates the
perception of tooth sensitivity. The composition includes an adherent material
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.

[0008] Itis also known is the art to use zinc oxide as an
antiplaque/anticalculus agent. It is also known to use complexes of divalent
or trivalent metal ions as antiplaque agents.

[0009] It has been demonstrated in the literature that the solubility of zinc
can be improved by forming a complex with a chelating molecule such as
ethylenediamine tetraacetic acid or a bioactive molecule such as a cyclic a-

hydroxyketone. For example, as disclosed in US-A-6287541, specific cyclic



anti pl aque/ anti cal cul us agents to the oral surfaces, in particular hard
and/ or soft tissue in the oral cavity. SUWMMARY [00012] In sonme enbodi nents,
t he presew0d20nviest23on provi des an oral care conpositi onPCOMSRISIRYTAN
orally acceptabl e vehicle, a source of netal oxide particles having an
average particle size of no greater than a dentin tubule and at | east one
am no acid. In sone enbodi nents, at |east one of said one or nore am no

aci ds is cafighi- ﬁy@xfoxyia&bﬁédmugst@amrﬁ§1e%g¢%e%rf&ﬂ &hvaRnt LQARL3] In sone

enbodi ments, the metal oxide particles may have an average particle size of
from1 to 7zing drooms tin| andstoivelemtriyodi freXit(San, eha. Mentilactexinbéctpatytdfcl es have an

aver age par or 000 The netal oxide
typically c%‘?%‘“ﬁ%t %pleé‘ﬁ%t I%b@ﬁ@rg&(@%d&"@ %‘8{"@%0%18% zi nc oxi de,

st annous omlg&mﬁdnqgfyyh@m&ghq%m@al ci um oxi de, copper oxide and iron oxide
or a mxture thereof. [00015] In other enbodinents, the netal oxide is zinc

oxi de. [000108910ihe Heweverpiictasghsdlibiligsdomyndt gueraaltqram iincteasesinz e

distribution of 3 to 4 mcrons, a particle s tribution of .5 to 7
ot o b Bulpigns 2o AnGrE reSr Rl binS R S FBshaR HRBelt TR s ze

di stri bUt' oOi‘de%h&s‘é b'én@ﬁt%rtﬁ@§mc%us@-bpaéﬁ‘!f&l?§t&ﬂ?e%a‘i“i%hﬂ/@x%fpn of 2 to 4
m crons. 0017] The netal oxide particles may be present in an anount of

up to 5% bynsmeeghtthe bed eavin the total weight of the oral care conposition,
for exanpl e[0001 1] There is still a need for enhanced delivery of
antiplaque/anticalculus agents to the oral surfaces, in particular hard and/or

soft tissue in the oral cavity.

SUMMARY
[00012] In some 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 at least one amino acid. In some embodiments, at least one of said one or
more amino acids is capable of chelating the metal oxide particles.
[00013] Insome 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] The metal oxide typically comprises at least one metal oxide
selected from zinc oxide, stannous oxide, titanium oxide, calcium oxide,
copper oxide and iron oxide or a mixture thereof.
[00015] In other embodiments, the metal oxide is zinc oxide.
[00016] The metal oxide particles may 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.
[00017] The metal oxide particles may be present in an amount of up to 5%

by weight, based on the total weight of the oral care composition, for example



in an anount of fromO0.5 to 2% by wei ght, being based on the total weight
of the oral care conposition. [00018] The netal oxide may be i ncorporated

i nto the woablicese3conposition in at | east one form sel ecras2éwon4az powder ,
a nanoparticle solution or suspension, or encapsulated in a polynmer or
bead. [00019] Preferably, the at | east one amno acid is selected from
argi nine, Larginine, cysteine, |eucine, isoleucine, lysine, L-lysine,

al ani ne, asparaghsiet o@%ﬁ{b@%z%p&}ﬁw Cgﬁ h@goasgéi Bhan@idral Bdipih@sn ¢ acid,

t hreoni ne, glutam ne, tryptophan, line, proline, Serine,
tyrosi ne, athdohals*arailonq;osm m xtur es ther eof . [00020] Typically, the at

| east one eI ected from L-argi.ni ne tei ne, isoleucine,
L-1ysi ne, %Bi %{n&t Qéﬁeﬁaay S B RREdnrbe 8 CcaresOIPLPHDy e

typically, £ %adtsté }m%QFecéH'fﬂQn%?oqﬁfeQnﬁ)ﬁ&gg%rﬁd@g&hﬂbﬂgr [ 00022]

Optional ly, the at ast one am no idis In an anount of up to 5%
by wei ght, §uspéﬂmm@ptmmpahlayed nmqp(ﬁlyﬁmer or B%cby wei ght, still further

optionally fr 2.5 to 5% by wei pbased, on f he .t ot al ] of the
oral care cbnﬁgél. trwﬁeramoémt leﬂ%Eglber%fP“}?af}C@ ESRISEEAITUR a%plﬂ%ﬂim her
conprise a B%hﬁﬂ? fQr7.- oxi de
particles in®the égﬁtﬁghltgg é@%x%(%eg g ng% Eél%]ggl “the metal
oxide is en&@pﬁuﬂeapleaﬂlylaﬂmﬂnq)(ghymatecglatumn acit], ﬂhm&ceumeagluteixﬁﬁ{QZS] I n sone
enbodi nents, the poI i;gerl c .adherent material conprises at Ieast one

cel | ul ose pBYpRehan, ghsoesyalingeproling sgepe, fyfesing| and eiding YA SIXEESS he one or

nor e hydrox%g*?gl ceI | ul ose pol yner sel ected from hydroxypropyl net hyl
cel lul ose ( . hydroxyet hyl propyl cellul ose (HEPC), hydroxybutyl net hyl

cel l ul ose (IGBMZ()]’ applicaldy, bloxytteist phe eslihahdd és delevidd froAO2gjinihypi cal |y, the
pol yneric adherent material conprises a mxture of two hydraoxyal kyl

cel I ul ose poIsiaRs ol gL-disites pRRMIcECd BT, A HhtueahareRd et al  oxi de

ﬁ?gfé'xigfkimgeﬂfuﬁﬁs%’é@h’é?ﬁ%ﬁ%@ Sflid bt D EorftpHLdiCafinih o

[00022] Optionally, the at least one amino acid is present in an amount of
up to 5% by weight, further optionally from 0.5 to 5% by weight, still further
optionally from 2.5 to 4.5% by weight, based on the total weight of the oral
care composition.

[00023] The oral care composition may further comprise a polymeric
adherent material for adhering the metal oxide particles in the dentin tubule.
[00024] In some embodiments, the metal oxide is encapsulated in a
polymeric adherent material.

[00025] In some embodiments, the polymeric adherent material comprises
at least one cellulose polymer.

[00026] 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).

[00027] 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.



[ 00028] In other enbodi nents, the polyneric adherent material conprises at
| east one pol yner selected frominclude poly (ethyl ene oxide) polyners,
| i near powvouebnyl2ppsr ol i done (PVP) and cross-|inked pol yecmiSpymooeddirzione
(PVP), polyethylene glycol (PEGQ/ polypropylene glycol (PPG copolyner,
et hyl ene oxi de (EO) - propyl ene oxide (PO block copolynmers, ester gum
shel l ac, pressure sensitive silicone adhesives, nethacrylates, or m xtures

thereof. [QQ6@MH] An&StRéaMBodibdeBtsDHR! pdlAhri€ QRQSAL h@friaBeinphgqsi fri ce
conposition, such as a toothpaste or 'a gel. [00030] Alternatively, the oral

care conpositi¢ashonespdlpmensedeated fomoingludemols @thideraiofideypdymetst h ri nse, a
di I ble | , i | I ilm. 003 Th t

Pvent i on' fdEARBr BRGGIAESIPTRAT RBETT oSt KPR ISRy Ly

conpri sing (?Wb,ﬁ@%glﬁﬁeﬁé‘?lyéw(ﬁﬁ@/ 981@6%@%%;]% grlzeblt(pp@yc@pbmﬁaﬂ, care

conposition of resent “i nvention. e present invention yet
further prethyese axide(FO)d prhoppleot eside(§O) éhicalcopaly frece sster gumaci d- nedi at ed

degradati on onprising applying to the surface of a nmanmalian tooth an
oral care é@ﬁﬁ?fsngquﬁ‘r‘fegf’ngﬁ‘égf)‘i}g%réqﬁ&\ewgﬁf’i‘% ?CW%WB% 'an’%greﬁr esent
invention sybiebsfurther provides a nethod of maintaining or increasing the
system c health of a manmmal conprising applying a conposition to an oral
surface of [A0028inaPrefrablgatdie coalgerecaayositim ia adlentifiicerronfpasitie, wherei n t he

conposition cg ri seﬁ: a. an oral care conposition of the present
i nvention, 549825 B toothAPaiientagel ected fromtricl osan; tricl osan

monophosphapgps@hl Rlibe%LdeReihedrsPdat AnpLie st isdbRRulafRANAY DRrhNe;
benzal koni um chl"ori de; salicylanilide; d%m phen brom de; cetyl pyridi ni um
chl ori de (Gertedtfesmadecythpyrseda gitonra didsolviable 1¢ZBRgE, and a dissolvable

N-t et radecyl- 4et hyl pyri di ni um chl ori de (TDEPC); octenidine; del nopinol;
oct api nol ; in;, zinc ion agent; copper ion agent; essential oils;

furanones; [Bag3Q" | Bt PRser@lifVdd R 1AYhe AH VIR G mERbHRE k&I RindBanl 1 2, a
metal ion source, fluoride, stannous ionhs, arginine bicarbonate, honokiol,
magonol , sensitivity comprising applying to the surface of a mammalian tooth an oral

care composition of the present invention.

[00032] 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.

[00033] 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;

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, norin, extract of sea buckthorn, a peroxide, an
enzyne, a Canellia extract, a flavonoid, a flavan, hal ogenated di phenyl

et her, crwatoue23ead propolis. [00034] The present i nverCirars2@aosew4pr ovi des
a nmethod of occluding a dentin tubule within the surface of a mammual i an
tooth conprising applying to the tooth surface a conposition according to
the present invention. [00035] The conpositions may contain additional

t herapeutic ape g?p& be utilized in the
practice of I\%gfr#(l: %8(2 IIrrngsll{téhog H{drﬁ ¢ WEF asoélrcgﬁ%ﬁcl u%&h§ﬁe In the scope of
t he i nvent i @izymbhe Caargitséxtiaot) adhudoneidna davan, halagehkied siiplperyd bthieh e

i nvention may be useful in, for exanple, reducing or elimnating tooth
sensi ti vi t yreative apdREPolisnpr ovi ng/ mai nt ai ni ng systenic heal th, ~and/ or

occl udi ng gﬁabs t’f'i?éJ bfSentifi0dfn JH0PH RN RRS Am MR bOusfaR &gt ed on
the findin sent I nventors t charged am no aci’ds and pepti des
have an affﬂulbulewatbilh thbeufadetofandAmmaiian dodthestigprising dpgplgingltoelavi ty and are
al so capabl e of chelating a netal oxide, such as zinc oxide, stannous

oxi de, or c@sgb?ur&@?aéommﬁ@ﬁnwagoréma t9/the RESSSRY NEEMEQN us ef fi cacy when
present in ra “\azﬂﬂj on of such a
conpl ex i nt@ bﬁg ora dlﬁéé)élé{org%?ygglgﬁp {%Iﬁ)arlus%g%%&%)ﬁ[ t e(;dt eeth, the
anm no aci d/ phepipedtc canpandnts, @ndehayvelso bbatitipédin thripdactice of teridesi red

| ocation in the nouth. For exa if zinc oxide is delivered to dentin,
the zinc oxgdosdsi e fyehigh aemisr eéawtlaeéhmf@pa@ﬁfhermtfﬂﬁmrbg and provi de
hyper sensi t f I

anti pl aque/‘g) IIS%I ‘?1 eaeﬂg{drsrevﬁgﬁlgr%e 4pe eﬁf?ﬁenm %%W?E%Q%Pﬁggént

i nventors hﬁvexérﬁpmdrddncm@rdrlehu{m&nﬁgﬁabtﬁ&eemsdﬁhﬂy\tﬁlaynmﬁrmﬂ nc oxide from
dentifrice to a hydroxyapatite surface can be increased with the addition
of an ani ndwaugdewna@uﬂn&wtﬁpﬁéwalrh@rfddpﬁ%qlwl% dengp takylge i n t he
dentifrice S1NCirl t. t. ; cle

sol ution, a@gawcapsuﬁr Slpr(k){nm{é‘?m?ﬁl 15[20?%&3?(]? éﬁt%eoﬂé{\&'ﬁg by@?ﬁ?&%ﬁ or bead.

BRI EF DESCRInWEhtoR 10kt &H@M@lds[aﬂﬂ%ﬁhdeﬁllﬁve lmdﬁﬁu@tfsr thegoftpari son of
the occlusion incidence resulting fromtreating a manmalian tooth dentin

substrat e windy oaRarddisspe & He 0&41 cayily andhare alsg ﬁm%hle plgihelsting gangtalvent i on
versus a Co gg @&%hvgs %@5%&? é&g‘?é ro?f:@;%;el?%k?@ @ggmaynt reated, after
aif'S 'flr ea t It

treat nent by brushing, an st acird chal |l enge.
DETAI LED D@G@l&ﬂe%ﬂc{aﬁﬂﬁ&&]fﬁdaby sihet lptesbat mradhé&peﬁdcamlyaelffetﬂﬂ\ee det ai | ed
description and specific exanples, while indicating enbodi ments of the

i nventi on, eumﬁqtla?ﬂa‘éatr%ﬁmq@ar%ég@sa rmplex g ﬂs&qrélrfaaﬁwogﬁf@nm ® not
intended t Ob)L lbxq}sflmtg%? the1ea s, t?lfe a}rngo QY f}%ﬂh‘a@ ‘can act to deliver the metal

oxide to the desired location in the mouth. For example, if zinc oxide is

delivered to dentin, the zinc oxide amino acid complex can occlude dentin
tubules and provide hypersensitivity relief. Yet further the metal oxide can
provide antiplaque/anticalculus treatment or prevention.

[00037] The present inventors have found in particular that the delivery of
zinc oxide from dentifrice to a hydroxyapatite surface can be increased with the
addition of an amino acid such as L-arginine. The form of the zinc oxide in the
dentifrice can include, but is not limited to, powder, nanoparticle solution, and

encapsulation of the zinc oxide by a polymer film or bead.

BRIEF DESCRIPTION OF THE DRAWINGS




[ 00040] The following definitions and non-limting guidelines nust be
considered in reviewing the description of this invention set forth herein.
The headiwg@=o(isastz3as " Background of the Invention" andpPCSusp@oy294y2 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 . In My d I 1 " ound of the
| nventi on” 0?)%551“ Ftcg’el ae?#e)%tg(ség hg&f] ﬂh%%b&%&?ﬂlnﬁhél eesrg%ge f the

i nvention, ﬁﬂﬂ1 mnrrgoimaﬁmahawbethadmmmsurm vath po Egampletof aBwipplect natt er
di scl osed in the "Sunmar is not an exhaustive or conplete discl osure of

the entire gesgemepsmﬁeo Y PRIFPTOYCT S A CABBATATR PRy &B% |

d assificat | o Qfesd gﬁ%mﬁe dBHES fr trﬁ’é@n%@&@r@sh%?g:taha'lf@; this
specrfrcatron 4s havi a particuldr utiflity g., bei ng an "active" or
a "carrier' mm@dberatfirsﬂemdrﬂﬁkelehge conveni ence, and no inference should be
drawn that the material nust necessarily or solely function in accordance
with its classification herein when it is used in any given conposition.
[00041] The citation of refergpeas HSiistrIPEHNOt constitute an adm ssion
that those references are pr'UT—HTT—UFﬁ%aVE—aﬁy—reIevance to the

pat ent abi | i {00038] t Meshonkebd indersiond |thatetle Hetaded destniptidhandspedfic of t he

content of references cited in the Background of the Inventi on is intended
nerely to pe¥mplesgvh lgeﬁércahngembaﬂyn@rts akthernygRonaednispded oraut hor s of
the ref er enges,o 800 GF. A o9 MilakehG: ARrAIELS BhIIAScGR ditfe aCcuracy of
t he content suc erences every reference‘cited hereinis
her eby i ncoipen&bed by ref erence |n its entirety. [00042] The description
and speci fic¢c_exanpl es, i ndi cati ng embodi nrents _of the invention, are

i nt ended f of0094Phodbs f‘éHOWIF‘&E’seﬁPé}%ﬁn Ao lgﬁmr@u%tneﬁm%aed to limt
the scope o II{ g;,l di ment s
havi ng st at fgdﬁ ﬁg%%%}r&g%%?egﬁﬂgw‘rg ﬁfgs\eén exc Vgﬁ %glrntdel%f\%& @%t s havi ng
addi tional heatinge@ucloss 'Glahbgro&ﬁﬁ(mdthﬁBIﬁbSnmmﬂ@mﬂd'SﬁhhMyﬂ) hriesent

conbi nations the stated of features. Specific Exanples are provided for

i |l ustrativBeplipgosuch e?f"%ﬂp%hwk)eussﬁd\etee afwet%wedgﬂx fmeneidl met hods
of this invepll onands tc{‘fﬂés%ﬁhmy }Ag}iré&a&gg}\%ﬁs{\vﬂ&ﬁam%ﬁ not i ntended

to be a représentation Iven e I'ments I's"1Tnvention have, or
have not , be&mdmidte Imntﬂ&sdledosdr@@@&&]mﬁenﬁtﬁe@k digr8poct théreofMxi ds

preferred and "preferably" refer to enbodinents of the invention that
af ford certﬁ?rrlcyé%eﬂbr%trr@ eflisglopechinrthe i Backarquancaidhe pspabien’ My her
enbodi nent s r r h I t ances.
Furt her mor o PR HBErP Bt REESDEE il Rl scb e o P R B Bl ok TG o ae o

inply that o@ﬂmentuterarbedtarmmcs pioe aftoSubje fnvd trer alitldsed mother 'stigistad" t o excl ude
ot her enbodi nents fromthe scope of the invention. In addition, the

conposi t i on# R ANeRBAURSVR 98 SOmRiete displop e, of tomentire seapeenftthainvgntien or
consi st of - Lhen el SNEH: S AEREH Al DRLEI o L0ODn be, HoEA iGN, he vord

"include,"’ ts variants, 1S In € non- | ng, such that
recitation akedtioans this spedifiGitionsshatirigt pdracﬁwhuﬁtyo(e ngas beidgran | ke itens
that may al so be useful in the materials nposi ti ons, devices, and

met hods of tasti¥e’ ohAeiseirisn’ ingoebiant sawade ko Cﬁererlwcetﬁ@vemrea%ut " when
appl i ed {0 LR B Wl Alind RELATELS bl nBeSOHROSE LhiRR BRI NOd Of LhI S
the ca

invention, rndicates t Ion or e neasurenent of the val ue
al | ows sorrEaedorcghtcewrﬂrmﬂsssﬁfﬁtathh@tﬁmh&tehﬁglsarsédlbs&r@ngikzaxh ef fect on the
chem cal or physical attributes of the corrposrtron or nethod. If, for sone
reason, theC‘i’IﬁEr’%EP%l on provided by "about" is not otherw se understood in
the art wtrodddnp hdicfiafion BEARLORes hOfRH 48R cofitRSMh [fEh8LBaT NI cates a
possi ble variation of up to 5%in the val Ue.

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

the invention disclosed herein. Any discussion of the content of references

cited in the Background of the Invention is intended merely to provide a



[ 00046] As referred to herein, all conpositional percentages are by weight
of the total conposition, unless otherwi se specified. [00047] The invention
descri bedwbepdin3i2acl udes an oral care conposition that PConSa0 1092872 | east
(a) an amino acid and (b) a netal oxide particle. The netal oxide particle
may have an average particle size of no greater than a dentin tubule, or
alternatively it may have a nedian particle size of 5 mcrons or |ess.
[00048] In i : e it ri.ses at | east
one ani no ag‘? aclgsg%;I Ae@%ﬁé%‘%ﬁ rﬁé&!ﬁ Rgﬁ{rreeatlgﬁé%%? eé. g%{ggég{;, %rgigst one ani no
acid may bedss&lms tebtitti@mnaidgnissioe as to e @ediraey ofthis centeat of ki ne,

i sol eucine, lysine, L-|ysine, alanine, asparagine, aspartate,

phenyl al ani Feéérepgest ﬁmh@pdgwawyarﬁf%%@i%r?d?\ﬁ’f%%ﬁbf‘é?%%?%*ﬁé@ by ypt ophan,
gl ycine, valin rali erine, tyrosine, and histidine, and m xtures

t her eof . %%gTC%g%Sceg‘ﬁrey,' the at | east one amno acid is selected from

L- ar gi r ui ne[oooyg} eiThe deicsipltietcindspetifit ¥edmgles Ohhilaifidecadiagd, serine, and

m xtures thereof. [00050] Mre typically, the at |east one am no acid
conpri ses Lembedimends of[tbees@ptrmearatm%%%@l fos parrpesen of bhishatian pplysent in an
anount suffjcient et i vel I typically may
be present f’urgf!l gl% n&%ﬁ@‘%)o}l%u%m{tghg&%ggto&lfeg E’é@#cg{r %ﬁ%%ggeﬁt %(@Jﬁaatﬁ(%ﬂ; fromO0.5
to 5% by webghltifé bmbodliniditehadng iseitél feytdreoRndt tewdetl o%xblydeei ght, based
on the total weight of the oral care conposition. Metal Oxide Particles

[ 00052] Theothet ambedingatyhaving pdditipggl fsatusese seathey gmpadinenint of up to 5%
by wei ght, preferabl y % i r.adl r 0.5to 2%
by weight, s Cf)mor%lor}%d%reé 11Ile%rc éﬁ’lb%/n ro?n“%! %%%g%gg{?%umtglg'gﬁ%?ﬁ?ﬁéa%?%ht bei ng
based on t hgrelfboddedEbiillis@htitegurPposds ofdiody @apksaid ase thb00053] The net al
oxi de may conprise one or nore netal oxides selected from zinc oxide,

st annous oxferepositiengrangrnethiods of Bys BiVERtiek pad, urdess sepligily getedand i ron

oxi de. M xtures of such xides : . . Z xide is
nost pref er?%lg.rwfle’nacrg%%%gén?{s? d&ﬂg\%ﬁ rfﬁ%%ﬁggﬁﬁég%%@dgr@ Sﬁ iogl aque and
ant i cakul ustlageRnibreRa ks 88 have Astabectah@dcomneasdt i ons. Accordi ngly, when
zinc oxide is used in the oral care conpositions of preferred enbodi nents
of the pres0043hy éystused herdin the wordsirteferrggd” anxdhipreferablyleeertanct i on,

nael y 0cel i 0 Qhuedi§i e fod APh GRa AR C AL UMD, AN RLAGHS! ant i cal cul us

et

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.

[00044] 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.

[00045] 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
without having a substantial effect on the chemical or physical attributes of

the composition or method. If, for some reason, the imprecision provided by



[ 00054] In sone enbodi nents, the source of netal oxide particles is

sel ected froma powder, a nanoparticle solution or suspension, a capsule
and a beaw02p00R3BB Therefore the enbodi ments of the i neemtuisenoioznizide
netal oxide, preferably zinc oxide, particles of a particular particle
size, the particle size being selected to achieve occlusion of dentin
particles. Particle Size and Distribution [00056] In this specification,
particle si; psiri iQ0; : Male? Parti:cle Size
el yaer . VB DR S R R b

| nst r unent sthehriaboutSas ibdibhaaiyhindMass a)posviblereiratian lvé ipuoblicorthgas | aser
beamis projected through a transparent cell which contains silica, such
as, for exahphe, silica hydrogel particles suspended in an aqueous

sol ution. Lj I a i i ”ﬁﬁ% j -3ihr ough
angl es whi 0‘1&2?66] i %\%é%gﬁg t%%lg%grg talhg(r?l)a tltcgfotg1 hgéeagérﬁﬁ%gd%siﬁg g\gléfﬂge

phot odet ect of thatstandompastitre sinldag othieamise spedified.i ght at severa

pr edet er mi ned angl es. Eleqtrical_sa%%?Ls_pro ortional to the measured |ight

I
f1ux val ues[O9P87} néhe Brvsrbsen dgssiped Tgreip Agroral e rAmMBgsioRt a scatter
pattern preglptaflai arch9e) &1 hisdlo R bAF(195 Adarlehiabpdrdye e refractive
i ndi ces of e sanpl e and ‘aqueous di spersant to determne the particle size
di stributi omeedl okide paeticé nayiltee ahtaveddge pagtidinsies sf nogrebtratthat der net hods
of measuring particle size are known in the art, and based_on the
di scl osure g@ftmf awbule, ReplksrRatiyely igRay have amediaPagbfle sig @b p SUSHShow t o
cal cul ate ngpk particle size, nmean particle size, and/or particle size
distribution of netal oxide particles of the present invention. [00057] In
an aspect, [00048pl &n sErh@bmbyiidtertsthe 6tat8areWompasitivhonptisdeatdassti cl es for
oral care conpositions of the invention have, for exanple, a particle size
di stri but i opn®amRasidicapablepfshelgiing themgtal pyidiey Thy apleast aneaniing e
di stribution..of o) i ) .t e j : I ' di stribution
of 3 to 5 nraans, BeelesPk R gl LRIy BBl Bliel <37 0
m crons, or [y3ldefl-Raidey ghifine fasparagire] &pattae, phaiyldlatiné, glutaihal®, to 4 nicrons.
[ 00058] The oral conpositions within the scope of the invention include
netal oxi deglydmicaridsthsepring glutpmineoity Blerhamatelyrinee valinpearadinef8Fine.cl e si ze
that is no greafer Lham, Qemﬁyg&gg%EQRggﬁger of a mammalian dentin tubule,
such that oné or ‘nofe particles 1s! are capable of becoming | odged within
t he tubul e, [000a0EDYypichRe the gt Rasteidahiing adit ietdledtedironnL-afgipgkcei ved tooth
sensitivity. Suitable particles may have, for exanple, a nedian particle
si ze of 8 nFYSteiRe igfeycings L-lygine ghupmicacid, serinpeandimigyresiteereotsi ze of 3 to 4
m crons, al i yel i;an i S | . of 0. fm S,
alternati vet@,’ogg]t mecﬁréﬁy %5é$gc eeatg‘?gzsgo% gﬂo?%&’ﬁ?xglp%%%s, L_g%gtqéﬁgat ively, a
nedi an part [00081Fi 28e af ledstidhenfliinG a6idSis pedsedt inehnahduelsufficeriedi an particl e
size of 2 to 4 mcrons. [00059] In an aspect of the invention, the netal
oxi de parti effesivelycth chelatd the nestaldexideapad &y pigathy wk bgipresehine® i s a nedi an
particle size. | no aspect. .t hat ril i i verage (nean)
particle si %rél.oupﬂogu Eeohn%}?’)(]i’?'nvgeﬁcl}f’ {Lﬁg%‘ ﬁé’%ﬁ%‘%ﬂ ﬁ?: e&égf)on%% i%gevgmg}glt’l east 5%
at | east 108l Airte@@ptiodsitp from 1. 8as4.52Wpwaiht, ®asdd @bhe tatal Weasit 0B0% at
| east 35% or at |east 40% of the total netal oxide particles 1n an oral
care conposthd @al eire edrappsitiemt i on. [ 00060] I n an aspect of the invention
t he net al o§hgq(8artﬁg&§a_such as zinc oxide have a particle size
characteriz %y fﬁ% paraﬁ%ters of a median particle size of about 2 pmto
about 4 pm [G0032D The aRAkltoxidSparticled natyi prdsdiitiin andmduddOf @b tadput S pmto
about 10 pm As used herein, dl0 refers to particles having a dianeter that
is 10% of t ke weightsprsferally of we te2iphew eppdpunate Rysferably from Bote L% he

popul ation | I oﬂlg v refers to
particles hggfﬁggg’%?gﬁégéégﬁﬁg@&fénggé§g? theegﬁkgg SF%Q§FQ$%% sanpl ed
popul ati on bpased.on theYotaf weizht pOHthidloaklicare ¢adnpgpitadn.t o or snal | er than the d90

value). In another aspect, a_metal oxide such as zing o&jde has a particle
[00053] The metal oxide may comprise one or more metal oxides selected

from zinc oxide, stannous oxide, titanium oxide, calcium oxide, copper oxide



size characterized by a nedian particle size of about 3 pmto about 5 pm a
d10 of about 1.5 pmto about 3 m and a d90 of about 6 pmto about 11 pm

[ 00061] Twe 20mtf12B120Xi de particle may be prepared by anyPoEarsgolkoean or to
be developed in the art, and nay be surface nodified, if desired, to

i ncrease the capacity of the particle to adhere to a tooth surface.

Abr asi ve particul ates [00062] The oral conpositions may further conprise,

i n addi ti on,{Pirbh6xiR! MixtB¥dsf sdanﬁiemwia@k B9 WAl NBI AN Gluks, one or
nore abrasive particul ates. Any abrasive particul ates may be used and may
be sel ect edofidein modipuefebiedaZlmnatids isdalopiruim thh egih ateas(ae. égltlplanveal ci um

phosphat e di hydr at cal cium sul fat e, reC| itated calciu rbonate
silica (e.g? and E’%“@H‘ agent Wg]fn “??‘g}’i‘ %?F ‘grf‘aﬂ?lﬁf’% SOHEEPer | i t e,
plastic par Wh@ﬁ S oRidd is ub& ¥EhBYrARGre @D &MSQ@F'rélf@ﬁe& hereof . In
particular, the abrasive may be selected froma cafcium phosphate (e.g.,

di cal ci um pde‘mb@dhatemtsjofrthelpaasemt ingahigony theszih€ akide npayeeihpbit aded! cal ci um
carbonate, silica (e. ydr at silica), cglcium pyrophosphate and

comnbi nat i ong‘mcﬂﬂ? g 8‘ch FPm 823 uiféé‘&,g @B@H}"g‘%’arbr ecipitated silicas
or silica ggl la(i ﬁlalémuggff&qbodl ment, the oral care conposition
conprises a si a'that has a particle size and an anount and distri bution

i n the oral [00854] cbnjasé tinbodBwertthahe shacsof metal beide padhicdéds i6 unct i on, and
functions not onlé as a dentin tubul e- OCEWUdI ng particul ate ut Iso as an
P

abrasi ve paft!¢ed B a RerAeTs 2 daaPP3riRtese OB CHERAEH R ABYP vided by a
conmmer ci al Ié gl abl e silica such as I NECS ACA3, available in com"rerce
fromlIneos Silicas, Warrington, United Kingdom. as described el sewhere

herein. In mosapodfhanefctre tsaiebadistdntcaf thasnventiediiatiugantetad logidej ze from 3

pmto 5 pm as descrl bed .in detail elsewhere herein. [00064] Various
abr asi ves nRieigablgaRr pHdargideneea E\irf‘ﬁulﬁﬁﬁarﬁlrcifs%?ﬁ’t SRAZHERSHE One cl ass

Of 201 a1 VeBRPURLEET SbiARREIGlSRnaA Aftalor th 1n detail herel .

Fasives are powder e I"i' cas, particularly, silica
xer ogel s asPaiei‘cler&delandlDﬁsBﬁﬂ;tﬁﬁB 230. Additionally, as set forth in US-B-
4358437, powdered forns of calcium c%r b_onghsén%n an abr asi ve form i s anot her

class of abFO86ks In faperssificeHen Riwide Fize e was seaHediUusthedt i on may
further CO”R/fahﬁ?n%rt&@éSﬂg?.e g&;eew&emgs& Li-E:0P50 (@gﬂ{ﬁ AspR_Pol i shing

agent. Any orally accepta brasive can e use pe, fineness,
(particl e shepl)gvdlanm lmtruoherallias) S@itbbaovligh Mdasse), etiesdn a delitamt t oot h
enanel is not excessively_abraded in normal use of e conposj tion.

Sui t abl e opPf@heas latsr Rerds Praieateridirargh eganfmre%hm@c N FORARST or m of

preci pi t at egm&s 'sha@aso ForSaff ’éﬁ{%ﬁ‘{\ﬂyhh%g%l ggeaeﬁes sh Eup'u%aﬁtagaﬁmt es,

cal ci um car bonate, M Xt ur és 1 nong in tes useful

as abr asi vesolatién. cmgllilcm?@ﬁmlfca{ ffike el paﬁtlwhespd&wdre& ﬂandgnyhglphos phat es.
Illustrative _exanples are dicalcium ort hophosphat e di hydrate, cal ci um
pyr ophos phat'&ichcap énvgssely Pepiaspnaltie the par %éﬂ@ﬂ%ﬁ%ﬁﬁé@féetoeaﬁevhm

pol yrmet aphoﬁ%ﬁ@&r@s ﬁ'ﬂ:dqda%ﬁ%l Hlbl &t%?%\)é@l%%&'%ﬂ&? %RE@E.%lectrlcal

signals proportional to the measured light flux values are then processed by a
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. 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 particles of the present invention.
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Pol ymers and adherent materials [00066] The oral conpositions of the
invention may al so include a polyneric adherent material. The pol ynmer can
assi st i rwohelwveseati on of the netal oxide particles w Phiruseéie/ocksnt i n

t ubul es under salivary flow and during exposure to acidic foods and
beverages. [00067] The pol yneric adherent material nmay be any known or to
be developed in the art that attaches to the surface of a mammali an tooth
and/or to t([oeormt eIPAENPRHS sihtadd dtabkiald p%t%@esmiﬁéhta@zﬁ{c%%?dﬁ on a tooth's
surface. achnent may occur by any neans, such as ionic interaction, van
der Waal s fparticlss fdn;omlovpmm]mpmmmﬁlthe nventier have, énwxamme aThe adher ent

mat eri al for.ex hom) rs or co rs (hereinafter
referred togac,rgf%fgé gng 8fgg%[f‘ &gﬁﬁﬁnagﬁﬁé{rg %‘nferfé “Ssurface of a
toot h. SUChd@QJbWE%B%fW 7%@&@%1&%5&%@?% Iﬁ?ﬂlélé@xrzé diduQhuifrPSR @ one or
nore hydroxyal kyl cellul ose polyners, such as hydroxypropyl methyl cellul ose

(HPMO), hydr uuqrené)ylltpmmpyélycephmcmze(ﬁmphohyﬂﬂdaﬁbnm;dnmmyl cel | ul ose

(HBMCO), car cell 0068] I n one enbodi ment the

pol yreric 33 51%rﬁt PRFiiclf S‘@Sﬁﬁgﬁcg/%orh"f[ra 8PS cel lul ose materials, for
exanpl e a ni!obb&!!]e Bhe éx‘ﬁ@ccﬁlﬁﬂéﬁﬁbfﬁ’d J@%h%le's%;%s& tHRIRehabs ift@yddng di fferent
nol ecul ar wei ght. The m xture typically conprises a mxture of two

hydr oxypr opwktabexidy ipadelldsisuok es miac enidsl tbatiiawdlafmedlenmanmlesmd: tratisei ght. I n
a particul arl refe d enbodi nment, dr cel | ul ose
Taleri al s c‘b%%‘ﬁ??é%%?‘ﬁtﬂv?ré‘g‘éfil A MO e G S A M R
the Dow Chegy ed 981 LPSoIk bRAPE&HRR! %E%teﬁ% Matdhofhul&> and
Met hocel E50 00063B l\/bdl fgl r?g ?he pol yrcr)er g stem C(Em mcreélse t he

strength ofthtfebyfeffbMIgaa reéduction suplpxmﬂah@nmfglarden@dltughcsfensnhtyis especially
zi nc oxi de. ebal.anci t he | ymer s m the prese i nventors

di scovered ¥ ?‘/?é’{ alﬁ W‘?géﬁvﬁﬁgée’éaéﬁ’]\‘?e%nl? Wﬂd@%lsa@a ?%f“b‘“ﬁ% filmthan
coul d be dofige.or gvirRkHdly, alRbdiafREEES sid Bfémm@r fis M@hSvEQNgent rati on
of zinc corrpoﬁnd t hat ceayﬁ' be dlg |p€aer edS gnd al so rgdfjceshﬁﬁw g/nm)unt of film

needed to dekiduepattidssizé Dg&m 7 anioons, aitefifagivelypa aweldarhpgyitiele six@adi3ng
zinc-containing filmform provi des hi gihe.r d?ml ti.on onto surfaces for
superior eff nSAPlé‘EfnaF}ﬁ%Y&/’inﬁﬂlaPH@r?‘? f e ACHEIPPThol d a hi gher

| oadi ng of ﬁfe'?ﬁatﬁ/%ﬁpglmgdlgﬁi}aftﬁ@é‘ 61“&0%&{9{31 adf total filmneeded in a

product, whi at t’he sane |ver| ng the sane efficacy as with a
| ower | oadi[09089] firl an asgpe&0t@he Ihenﬁoﬁ,ﬁhen&:tafmym&l peeticlas swhl ag zric

additional ly i nﬁl ude poly (et hgl ene oxi de) polyners (such as POLYOX from
Dow Cheni caPfide havfehparp: Sé?r?dw ichdsa mem@é‘opaﬁwe spedrpPetks3PSier s (such as

BASF Pl uract?\ }éérﬁa%%e lsmxb&ag? gﬁ%ﬂﬁ gga t(%%e 5iz Lgax'm d%?ﬁbxcﬁe PO Dbl ock

copol yners h as polyners s e trade uroni c avail abl e
from BASF Gmeqﬂopaiucmrt)omp&isteeat Igauns%s IaelelaacLO%plae&astrlé%san&aﬁt&@% atlicone
adhesi ves (such as rning), methacrylates, or m xtures

t hereof . | nleaH éﬁb%ﬂ?ﬁ‘%ﬁ?%fﬁt léﬁéwn‘é"raté%?b?‘?é@é thesgkal ppgtal aidenn
enbodi nment ngglgpm RV =T gé}ggg) ? &ngﬂloYtﬁé‘iﬁ%&Ytjiég nyl et her/ nal ei ¢ anhydri de).

I n anot her e i ment, a copolynmer conprises y (met hyl vinyl ether/ mal ei c

acid). In &i0o06eir hmmaﬁpﬂelmf thairveptby, e n@ﬁarnm&ic&q&arﬁdleysuch as zinc
(et hyl vi nyl et her/ mal ei c aCqu\g hal f esters. In another enbodi nent, a
I

copol yrer it have pagtiglesirerghiprastsrized tidhe parasicters of aynedigppardisle s

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 10% of the threshold of the sampled population (i.e.,
10% of the population is equal to or smaller than the d10 value), and d90
refers to particles having a diameter that is 90% of the threshold of the
sampled population (i.e., 90% of the population is equal to or smaller than the

d90 value). In another aspect, a metal oxide such as zinc oxide has a particle
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[ 00071] Polyners of any nol ecul ar wei ght may be used, including, for
exanpl e nol ecul ar wei ghts of 50,000 to 500, 000, 500,000 to 2,500, 000 or

2, 500, 000WOao(2808, 000 (cal cul ated by either nunber avecags2o/oeizht
average). [00072] In an enbodi ment, a copolymer of methyl vinyl ether and
mal ei ¢ anhydride may be used at a nononer ratio of from1:4 to 4:1. O her
polyners that may be used as adherent materials include those recited in

US- A1- 2006/:00 : 0 of i che ag & HaNERLH WAL, ey ei n by
reference. ![‘%eo%égﬂ%e lztemarg) %%Eﬁ%@}\?aﬁ ggize po yﬁeﬁgﬁrtray (g}e%ﬂlse'd in the
present i nvé&ttdfabout 1.5 pm torbens 8 pad antatd 0w mbdbutdepmt thebexll pmi ze, wei ght

and/ or conposition of a conmercially-avail abl e pol ynmer may change. Based on
the di scl osl8P@6Yet Thesmetpl Ruidginqrtiglp gagibe RTeRRISH Oy S MEANS KIRWEY Yt and how t o
det erm ne . VIYET, i . P At {ORpQsi tions

[ 00074] 1 n@%*&%&g@?&%ﬁ%&?ﬁg@%ﬁ%@oﬁﬁfﬁcg o%](fligdé lgg‘?%?feg?% cont%isni ng oral
car e conpostheicopeity Wi tiehpartiyleapailbaaltd y teathtsatfacesi | i ca particles, can
desensitize a tooth. .In another aspect, such conpositions of the invention
provi de t oodRragedetieylatesi on that is superior to conventional

desensiti zi E;(?QO N bG8 SomBYsihBYs ﬁgy%ﬂ?ﬁ’&'éohgﬁﬁs'e,niﬂ R0 & ma metal oxide
particle-containing dentifrice of the invention provides tooth

desensi t i zame@hokiye deotin tilnde-acdudaiggrarddes ose bi patre ebrasivan a conventi onal
dentifrice or a conventional desensitizin ifrice,. b r

den , provi di ng
desensi ti zak3HRUIASS ARBAPTAPY e PREH at%ﬁwrg?ﬁuaﬁ AN 2Ry ‘?erﬁ?éké’fe&rfr%n

conventi on ASiil zi A - g 1 I of greater
desensiti z%%dgﬁﬁgﬁﬁk%%gagg%ﬁgﬁggéé ns;tgt gﬁh‘%ﬁ?@‘%‘é@‘? er effects. In an
enbodi ment , diaydmite)] cabetiithesudfatd, ipeéapitaaed aalniungcaboquds,isilicar{e.gf, t he i nventi on
provi des desensitization and/or_ superior desensitization in the absence of
any ot her dasBatersilicandrongande, alymuyyrnsides REDHS FAMIC PRTHRISSAP-Soxi de

particl e- Cgﬁﬁlgétﬂgﬁge,c‘cﬁm%%ﬁih%&fthé Bt IR pELER, MeQbHARR Hepeasi ti zation
and/ or superior desensitization, and nay contaln one or nore additional
desensi ti zi selecegieinds,a cltdlimgshasphate ge.padicakciws phasplies dihydeatep| sewher e
herein. [00075] The invention al so encog%tasses‘ m%t hogs of dstxf\ nd/ or

appl i cat i oncadfium syHfatey PrsciRikteshealcinmecagbpnale §ilicg (@18 8RdiatsLither)c onposi ti on,
whi ch may opg . i | L dnSidn i - ch[psp i , such a
met al oxi de&g%‘??lﬁl Irégg%%%gﬁeﬁrﬁfgédconp%% %&ﬁmé %eﬁgkp?p I egé F%&%'he tooth via
convent i onasuchrad piedigjtdted bilicspuassilfe@. ggls, use of a toot hbrush). I n anot her
enbodi nment , sagﬁ a nmetal oxjde particle--contaijning cor_rposiiuisoEI? may be
applied to 14863lootran srabedimanidae St SpTerRAP BBINERIIRIFSP 251158 Hidlg

techni ques'h%%%a[rﬁ@@%ﬁ%%d%%a@f? HGAL AibAGbH AE HEMAlr@PPl T cation (e.g.,
appl ying a conposition to a tooth using one or nore fingers, rubbing onto

t he tooth sconhpesition sdhihiatitheisilica hab aclulabfunetion,amd fahctions not only, asar

appl i cation_using any known dent al agpl iance or, applicator. It will be

under st ood, d8¥EEEbElF-esRdIng Brdiuiate Btalsqpsan HupdvaPattisate ikt hod of
snearing a [ i AVNTIYE B degrees of
physi cal prggggg%%&#%éﬁ%g%ggéggé E§/0 tﬁg‘ed %%gﬁtl on{:lg%ég&%%ibﬁ%elg%nsi tization
of a tooth achesdNEPStACEY)avaiabkdain @mmeie enriasySditahyVarringt@chni que set
forth herein, or_any technique known to the skilled artisan. [00077]
Appl i cat i onUsfted KingdomyssidesBiped sliemeherghgmging [ s gmbpdingntssych a he
i ntroducti ogy: ; Lt OR:, r r B es. The
conpositi onﬂyggg%pe?lg%gﬁg)%t& éelé?lg5 é!é?liﬁﬁbéiﬂgln% 5@? h%sd(g%g%lb‘%how ot lgr ein or known
in the art.elsewhere herein.

[00064] Various abrasives may be used in accordance with the present

invention. One class of abrasives comprises silica particles as set forth in

detail herein. Another class of abrasives are powdered silicas, particularly,

silica xerogels as defined in US-B-3,538,230. Additionally, as set forth in US-B-

12



[ 00078] In sone enbodi nents, the oral care conposition may include any

ot her therapeutic, cosnetic, and/or aesthetic materials as nmay be desired.
Exanpl es wochude3rnen-silica desensitizing agents (e.g. acmiuse@v@®iatt, an
argi nine ester, a bicarbonate salt, potassiumnitrate, an

ar gi ni ne- bi car bonat ephyt ate conpl ex, potassiumcitrate, and arginine, anong
others), a chem cal whitening agent (such as a peroxide rel easing
conpound), 4@5@4@9@@@1&’@&?&%% ARG hBoRBeAR aM@;M@@% %Qﬂotﬁ&d an

anti cal cul us age QG her options for inclusion in the oral care

conposi t i orlas$ of &lwasimesent i on i nclude tricl osan; stannous ion agents;

chl or hexi di §$ | di ne; hexeti gff sang- ui nari & benzal koni um
chl ori de; 9@| ¢ SOMPOSHIRS |9h i IeEFAt daventign may, fH]eﬁFﬂﬁPElﬁ%‘h de (CPO);
tetradecyl Q;Ef;hnﬂblrﬂb%&&é‘&&m%r (S5 ng%le ab‘%%()[l%ﬁg)é%erﬁ ?&12 i-di ni um chl ori de

(TDEPC) ; i di ne; del nmopi nol ct api n agents; copper
i on agent s;acegpsabit hbdasiok lcsn bé useai)tbmewpebﬁner@ss @panisle sezel)lyhd haouay |

argi nate, e acts a,. a tal _ion rce, argin bi car bonat e,
honoki ol , @E@Qmwe Sﬁ?@lgﬁf Leereals feogbwm%w eXEREFIVE tebé? dedba
buckt horn, dﬁ?ﬁ Elym,ofﬁh%?i‘?éésht?mﬁéhﬁé‘gl%g ﬁoﬁél%‘ﬁ?&%e?’m&ua% Tﬁ;g, oral care

hal ogenat e phenyl et creatine propolis 00079

conposi t i ofon@yaniple pathteifotth af pheipitatahsiliéa dices aclonized mtithoalumiinch may be a
t oot hpaste or _.a gel. [00080], The conposition accordin to t he present

i nventi on &SP ‘é‘ﬂﬁﬁPP%‘aé% %ﬁ%flvm%%r%tilaé?f anddRixtyles ErereRly ABOTGe| ect ed from

hal ogenat eqnghmg Jg{atg@srlﬁgﬁ{paggglsa%)es F}'é eucfh%éltgﬂéﬁ&t’s or essential oils

(e.g., rosemary e nment ho l'ypto met hyl salicylate),
bi sguani de ;ﬁuﬂ])tmstaphms;ﬂla(ee agd,pwhplmslphxtedl IHestrathexdxdinpdes e daatctrndi ne) ,
phenolic ant]j segtl CS, xeti di ne, povidone |odin del nopj nol , salifluor,

sangui nar i rf&thop aﬁma.t%d Baserraiciwg Pygerkesphategea ?CIHWHQEHOWE% de,
buf f d
ohl or1 do, * rAHELREERRRAIAL el pATHRINARE @%‘F%ﬁ%myﬁ%a%fﬂ’f' ot oyl

honoki ol , qn;diymemphos;ﬂmatdwereof Anti-attachnment agents such as Solrol al so

can be |ncldg as pl aque di spersing agents such as enzynes
( papai n XS‘BWI ‘Ef‘t)matFUG 81] The conposition according to the

present inygHideyn fFPeyOrQi&ﬂn SRAsIR tROEBhGSPEBy Wl iRkqagent s typical ly
selected froman anti-plaque agent, a whitening agent anti bacterial agent,

cl eani ng agmh;tmem: ddleventrmatgrialg@he polynsamenemlstgnalgententmdhésh@n agents,
surfactants nodul at or S|ves m)dl ents, hurrectants
mout h f eel %ﬁeﬁ?@eﬁﬁ% am@mi‘tﬁ?% etuvplpeppiep ol waBy Hoscal cul us)
agent, fl qudrg‘% xgesa@%‘aad@f%baymhém.gsy ng agent, nutrient and

conbi nations t Vari ous conponents That may be added to the

conposi t i orf000fi] udghe padymeriaapheenamsteeial ma'yrbg aagdmiwsuattods saccharin, or
sodi um sacg%arafégégal ohol such as et hano uori de jon sqQurces such as

so?i umhf:u |t that gitaches fo\ihe sy Pﬁqfecﬂmanm}wit@ﬂ P es
t PLURO\II C
pol yet hyl eng gl i, tft@[lo%enéad?fsq}f&ﬁﬁ{ WRRIVAIES Dap B)@ Br@s@&ﬁ?r %55&%

F108, (both avail abl’e from BASF Cor poration ycosi de (APG),
pol ysor bat eAttRREGHDt negsiconr oy hny meabdishich mdntchﬂtelradtxen, van der Waals

forces, hydrophobic-hydrophilic interactions, etc. The adherent material may

be, for example, any homopolymers or copolymers (hereinafter referred to

collectively as a "polymers") that adhere to the surface of a tooth. Such

polymers may include cellulose polymers, for example one or more

hydroxyalkyl cellulose polymers, such as hydroxypropylmethyl cellulose

(HPMC), hydroxyethylpropyl cellulose (HEPC), hydroxybutylmethyl

cellulose (HBMC), carboxymethyl cellulose (CMC).
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[ 00082] Fl avorants anong those useful herein include any material or

m xture of materials operable to enhance the taste of the conposition. Any
oral |y acwepoabi2gi2zaat ural or synthetic flavorant can bePa3a$2019029372s
flavoring oils, flavoring al dehydes, esters, alcohols, simlar materials,
and conbi nations thereof. Flavorants include vanillin, sage, narjoram
parsley oil, spearmnt oil, cinnanon oil, oil of w ntergreen

(methyl sal i Gﬁ]e) In %@&ﬁF&dﬂen@%e pSy e QHhereQ@M\agﬂJr al c@rﬂgls@esod X

eucal yptus oil, citrus ol fruit oifs and essences i1 ncluding those
derived fr omlktarmmf celinlngeatdriaie fograpgfle aintixtuapof tod hydeosalkyl gr ape,

appl e, stramberry cherry, pineagpple, etc,, bean- .and nut-deriv d flavors
such as cof fdktloseay: rlaléﬁﬁamgdg%ﬁ‘g‘f‘ St wWedshdt: ,ﬁ'ﬁd’é‘dpﬂédy Rify _
encapsul at egoﬂ; ﬁgfegra%ﬂ&%uread? @%ﬁ&h (@11%%3@%?&59?@§§Pd wi thi n
flavorants In are | ngre rovi d fragrance and/ or other
sensory ef f differént mdsiecumuwmght nhi ajdanmguladglprefgrmd eneradiimgnie festetcs.  Such

i ngredi ents_include nt ment hyl acetate, nenthyl | t canphor,
eucal ypt us BYSFIOXERORYY P Y cglidppromaterialiomyprise aqagiture %ﬁﬂ%’ﬁ%

[al pha] -iri GHAd I hyde,

ci nnamal dehyde %la&sﬁ%\gﬁgpﬁégﬁent rgfr?h g-ﬁ&"é‘tr‘ %@%w%ﬂ&&%&%ompﬁﬁl&k@&
3-trimet hylt}%trazmpiasrgmlabunamho@éESBndMethMeﬂ]ﬁi(ypropane 1, 2-diol,

ci nnamal deh y ceta , .met hone gl ycer and

R ares tnitosd] ¥ &ttty few 1§a%%yamlecaiecw¥§rﬁwgﬁ}%§%ﬁ§ P a total
anount of a n I odi nents from
about 0. 05 ?%wab%ut ?Opafﬂlgﬂ% Ogmlli%gt%bg%%?zmgx%mé:n fromabout 0.1
to about 0. bMaldnoM@3Bé prym&tresystlam, dyepesera mmvegntdh oieovaefl vl mébodi n i ncl ude

dextrose, poly extrose sucr ose, Itose xt ried invert sugar,
mannose, xyHb¥sic rm%saé“"?sr%‘@tlﬁslga %@g P‘aé?‘g@eb e d¥¥n syrup,

partially h r bitol,
mar m t ol , éﬁv?%?%ﬁdnﬁ% ?{eg%s alr} gg{n‘g%ﬁ%%gg%g%?g&n@ahﬁgd? a}frrg% a)&%:l%grl n and
salts t her ediat caube délbseed, dindeydad rddubatbel amotiehsfefilaweatdedao delivarc| amat es,

di hydrochal cones, _and m xt ures .t her eof 00084] Mout h-f eel afqggts i ncl ude

materials i Hisar highgr amguats &bﬁémpé%fedrleg% T lpadiag Zeonfn gAY use of the
conposi tiong [TBJQ.’Q ravid@ ERG e F%E%Q S é&'é?fdf'su Efi& é}ﬁ& | udg, pi gnent s,
dyes, Iakes an ents inparting a partlcu ar luster or re ectivity such
as pear| i ngirapgeivisg tHerfﬂnefbrmuiate)MOdmohiemhs;,henbiadrrqu&lmr@mmmrmbI eto

provide a white or |ight-colgred coatlefq%gon nt al surf to act as an
i T

i ndi cat or of 1 ERFT B Rty chéorekiiloa e Ipeouhieaniherree: i vel y
contacted by, fNge G %541& e eﬁmé,%s Jvﬁhqqgwéyloaa fafige, in particular
col or and/ or opacity, he conposition to enhancé€ attractiveness to the
consuner. A[B00FORI The pobaptraimhay aitdrmt&reﬂy caal digonsBdinciudelpotli ng FD&C dyes

and pignments, talc, ca, magnesium ¢ nate, cal ¢ci um.carbonate, magnesi um
si licate, wéfgh%lgnaﬁlaﬁmﬁlﬁW%GSP?ftaﬁ%g &&fé%m Toqw &hvemis 343?%1’ VEinc

oxi de, red a i

ferrocyani dgxglrcr}ao%vaur}gésde)w})o?g?? t)ﬁﬁ g%@?ﬂle?lge( i 1?1? ta %fglﬁng Ifli‘u%’lg%:%ﬁ“lglﬁ@gnut h

oxychl ori de ethgtwheroxideUiEEY - phepydeie ome(R@) btomlemmilymanst(mcﬁrae optionally
present in a {ot al Hount d{‘ ab ut Q. 1%to LF’% 20% r exanpl e about
0.01% to abB8AYMUESYA uast thegr lf‘Br fRrusgya conposi tions of

t he present | cul us)
agent. Tart SeRsEabbaY e%é’%éﬂﬂﬂ@%aé SRRt Eﬁl&?ﬁ?&%ﬁ}f@%&eﬁ%‘;é?t S of any
of these ag8mPSA from [emamrﬁntg),ernet}mtﬂyadtes, oehdktuaesctharessbiham sal t s:

phosphat es ol yphosphates (for ex pytr ophosphat es) ,
pol yani nopr Sﬁ‘g’ﬁg%‘?rfto%ixﬁ’%‘iﬂﬂr m‘tpfsﬁes?g@ d\llég fﬁ)l ?fgf‘e—’él 8ol yol ef i n
phosphat es, §¢1 PASPRANBLSS R fin agﬁ%ﬁﬁXﬂePﬂhK@i&%@rd%@ﬁ%%ﬂ@% es (e.g.,

azacyclohept e- 2, 2-di phos
azacycl ope ntembedﬁn&tda mmﬂphemmnpmas poeﬁ haﬂbymmmﬂehhewnalsemadlq) Hosphoni c

acid (EHDP) et h -am no- 1, 1- di phosphonat e 0s

car boxylic 3’8? legeeﬁmcqpﬁ OFRTI‘%%BH&(E‘%& II%}B?Fgé’ﬂ?ﬁ%ffe salts
i ncl ude nonobasi c, d| basic and tri ba5| ¢ sodi um phosphat es, sodi um

tri pol yphosphate, tetrapol yphosphate, nono-, di-, tri- and t et rasodi um
pyr ophosphat es, sodi umtrimetaphosphate, sodi um hexanmetaphosphate and

m xtures thereof. [00087] The conpositions of the present invention
optionally conprise a fluoride ion source and useful, for exanple, as an
anti-caries agent. Any orally acceptable particulated fluoride ion source
can be used, including potassium sodium and amoni um fl uori des and
nmonof | uor ophosphat es, stannous fluoride, indiumfluoride, am ne fluorides
such as oI aflur (N -
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[ 00089] The conpositions of the present invention optionally conprise a
nutrient. Suitable nutrients include vitamns, mnerals, amno acids, and
m xt ur es wbepaai2312¥%i t am ns i ncl ude Vitam ns C and D, thipamiuseqiowpdact | avi n,
cal ci um pant ot henate, niacin, folic acid, nicotinamde, pyridoxine,
cyanocobal am n, para-am nobenzoi c acid, bioflavonoids, and m xtures
thereof. Nutritional supplenents include am no acids (such as

L-trypt ophag'&d% thalf 3dr58n JWBEHYr CRIDAGImERY £05hIIPme} EMABASRIgINe and _
L-carnitine), lipotropics (such as choline, inositol, betaine, and linoleic
acid), and (ethulvisylether/aodleic[a@B)9@ked badtsdent i fri ce conposition according
to the pres Lvention c rises an orally agceptabl arrier in a

pr oduct sucﬁibbgllﬁ ? 8@%38? %Pyo’fno Y r.we@tdé%gﬁggeé{’i H:'C?‘é g’ofl?)él ly

accept abl e gafibiemolE RIS WeilRtst(FBI000 tAB00U00C3VBIO0 @S D.B00,060 At eri al s t hat
are safe for use in the conpositions of t he present invention, comensurate
with a reasdhdbie todi®nd 00e (cekeutaded by eith@oogher pvefage abmWeighipeci fi ¢
materials and conpositions to be used in this invention are, accordingly,
phar maceut i R%'R§R) or cosmetical | y-acceptable, clinically effective, and/or
clinically ﬁfd‘o?ﬁ]ac'lﬁ’!ﬁ% enodiR&s, Q@éﬁdl*}neﬁéﬁﬁetﬁ’q 1 PR BReLMd faldiy

accept abl e" "or "cosnetically acceptable”, "clinically effective", and/or
"clini cal | yashydrokcneybé usahgpcnmohomsr ortie dffaim ilg tedil the fadymese wi t h

humans and/qr aninmals and i rovided in a ropr.i at.e nt (a

clinically B mﬁmgaﬁﬁdﬁﬁni Bafi el Shdpsafri lf\rlr@ﬁggg-euu c,

prophyl acti ‘z‘@oéfpé‘ﬁ%é(,’(ﬂq%ﬁ%ﬁt%iomzhi&{ arE?&JE‘?f&%téael—'ﬂﬁEﬁltb eH?Qﬁkte undue
e e suc and a

adverse sid ects as toxicity, i1rritation, ergi c response)
comrensur at f008i78h &oneaswiuillla alieble fpolymeérs knayabd wsed[if @0OR1esdiite or al care
conpositions described herein may be fornulated into apy delivery formthat
permts coniention. It sandsrsipodthayaverdime dhe exachgizeieighi 3l/Q8i d, “ and when
present the i .t er. r or exanpl e,
Phe compos; £oREaa b SIRERR L eLBle pdipmkh ooy ol S B0 0! OO

| ozenge (di agolovadelset forthcirewimptie)skilkedsqptiean wil gudgrstand hawf ol m (whol |y or
partially dissol vable, or indissoluble). The conposition may contain any
convent i onaHetexming whetheryuch polyraers argpseiphigrihe Beation | | vary dependi ng on
t he dosage f(g)c;nqg&ri ;Jpans of dosage sel ected. Excipents or carriers can

i ncl ude, for ex rrpﬁ e, hunmectants, colorants, flavorants, glycerin,

sorbitol, x§0007d] , LandagsecpoOihylievintiphymetal ovidegrartidle-obitamis@brént s, gum
bases, thickening agents, surfactants, carrageenan (rich noss), xanthan gum
and sodi um EHESBRPRELRDS, Whirh mayeptiopally eontaliilica RRFHCIES CAB| i done,

hydr oxyet hyl In} 0 Y. Y. : I .-hydr oxypr opyl
nmet hyl cel | SF%E\%%%%S&%}?P o%;%?%yagf)geé’l %&g{lgérggg% Xgﬂ%ﬁ%‘]‘%%‘g&g’oﬁ cas. [00093]
Sur f act ant s pr@iddsotindbdedsitization das is Rgheribxangn@entidnat dedembitieirtpur f act ant s

i ncl ude water-soluble salts of higher fatty acid nonoglyceride

nonosul f at egentifiees. 8y waeolsorpnrimng explaroagial axisld pashdel yceri de of

hydr ogenat ed coconu id. f .acids: hial | kvl f at. such as sodi um
| auryl sul fﬁ?lgt?mérll&%n aflfl(f %%Tj@‘ﬁe&%@g pg Sg’ﬁgéts"%’élj‘éﬁ?s&%g%%%%@}’y benzene

sul fonate; br@heigal devhtes HbdedbitihBbehanIU©hvastiGRd duitifrREbyh sul foacet at e;

hi gher fatty acid esters of 1,2-di hydroxypropane sul fonate; and the

subst ant i al kgnweatignalidedensitiging dantisivat bycprariding desrasitishtippmere al i phati c

am no car boxyl.i onpounds... such t hose havi 2-16 carbons in the fatty
2610, al Ky AR o e B e R et 2t "t 1 one
am des i ncl uegtifick, Byl a &RABIAREGH 66 grafdr HBRnSRIEhER aR@ kb8 kapRi and

et hanol am ne salts of "N-lauryl, N-nyristoyl, or N-palmtoyl sarcosine.

O her s i ncl ddsensitigatien amping, othemeffrctsnrcarpemnpedipeanityd matal swideact ant's, such
as Pol yoxaner 407 t.earet h 30..Polysorbhate 2 a tor. qil; and
anphoteric g ﬁ?l?caeé‘foa{ln??fll U Oasénocno%fat?'nQHbV%P §8‘9?’T%Vé?§% ‘?\%%??I{;elﬁ% yal ne), and
cocam dopr opyd / eduperier desehyitizglidicdsthe absepod deasabthend geasiticing of et hyl ene
oxi de wi th various hydrogen containing conpounds that are reactjve

t herewi t h aAgerHalieanoghey eﬁW@@&%éﬁﬂ%&'&iw patigle-contqinMaICcPEPOREIcRs of from
12 to 20 car . 9[&#, i i . %aN®s) contain
hydr ophi | i cogg{%ylgiyet ﬁr%g%gg:é%{}?g{s},ﬁﬁéﬁc d}zg(gr%%%%gérnégsﬁl%n pr({)nzuct s of poly
(ethyl ene oxide) with fatty acids, fatty, alcohols, fatty am des and ot her
fatty noieties, and with propyl ene oxi de and pol ypropyl ene oxi des. [00094]
In an enbodi ment, the oral conpositionis ncludes a surfactant systemthat is
sodium | aurel sulfate (SLS) and cocam dopropyl betaine. [00095] The oral
care conposition of the invention nay be prepared by any nmeans known in the
art. For exanple, preparation nethods for dentifrices are well known, for
exanpl e, as described in US B-3966863; US-B-3980767; US-B4328205; and
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[ 00096] The resultant m xture is agitated until a honbgeneous gel phase is
formed. Into the gel phase are added any pignents utilized, such as Ti Q2,
and addi tworraly3eay acid or base required to adjust theCpRiSed100RE72
conposition. These ingredients are mxed until a honbgeneous phase is

obt ai ned. [00097] The m xture is then transferred to a high speed/vacuum
m xer, wherein the surfactant ingredients are added to the mxture. The

net al  oxi deaRphhl cbRBIrPAE G ofd dd diBomAdebGlsRing hddnte dudd & Akided
subsequently. Any water insoluble agents, such as tri cl osan, are

sol ubi | i zedparhcltGheISfdlea:\rdqedmlﬂesvfteoe hereimc| uded | n the dentifri ce, and that
ure jch is then

solution is 82 ﬁil ng he surfact ant hhe m I

m xed at hi g} ﬁ %ee T AVER 01?8 &én?%ﬂ‘i‘%esc%‘e Fno ere%“ lﬂﬁ&BPl%f‘ dcuum of 20
to 50 mm of ofdomethnExiie P }ﬁ@él&orﬁﬁﬁ%aedeﬁsﬁzﬂ%@ﬁﬁﬂﬁﬁi& Wil map! i d,
extrudabl e paste or ge pr oduct hods of use [000981 The oral care, e.g.

dentifrice, ommpﬂsicohtam sab@opd]tlnlgs tlo anfeenhpdément, sichventetad wxiviey be

adm ni stered to, or lied to a hunman, or tg nglésub ect

conposi ti onP} §‘C]§Lﬁof‘ gFBWPQEi‘ﬁ’iOHl"%TX e ?Riﬂl toé%?ﬁq Vidge Y%“tt‘ﬁ’é or al
cavity of abeMHB t&4 SHE’J: &4 tooh@cQQ?@] InTJlﬁ)thé}Ve?ﬁBdcﬂﬂleﬁl $QcH ncl udes

wthin its scope sever at ed net hods exanpl e, the invention
i ncl udes w4 hletal|ok81e5}1amuteleﬂmhaid'mg(1fom;&dltmmaﬁbd apphétbd:stheftocﬁhcl udi ng a

dentin tubul e of | j an tooth, ds of rotec ntin from
aci d- medi at@ﬁadﬁﬁtﬁﬁggmﬁha%?fﬂwﬁgp %W%Eﬁ‘} é#‘ﬁ?mE gﬂofw ty.
[ 000100] E qu,gaq h any of the
conposition dlfeeégél?ggguggg{&ve tg ﬁle&fg%o ﬁ %B?W@%mﬁgﬁt‘é{‘?‘g% may be

carried outtobth asigg me¢ boohors fingergubbirighmta theatoetit surtice riubbingrid at he

particles are placed in con act with the tooth surface. ication may be
acconpl i sheema@aw%qﬂ Rl - +-DoFSARRGCAMHYE 2Ry knowpdegil ﬁHBLaWMng

rinsing (I aysae.ef. ©uWah bEﬁYxHE%)(oodf BRI HEhe ldsg %{/e@?oxﬁpﬂeﬂeﬁ@ttﬁﬁn

masti cating, spraying, painting, étc., or appli I'mor Strip.

[ 000101] Dem}axlneﬂ@dsjftsmebtmg mn@sﬁmﬂmﬁ@la aotbr aptivpatlp vaingetahgidgof t he
i nvention é{ appl ying a conposition of the invention to a tooth surface. A

conposi ti on %?Sﬁépéﬁﬂ?lé&ei%‘ir%ds enqorgstaddnathefRYHEW as described in
detail else @7@ hBeR&l IththgOltl)Xf ?WotﬂQPJo'r&‘]?l%‘% %0%9941&&?&%&6 ewhet her or not

typically assoclate ental use. In a ment or nore human
fingers is meaﬂlrécbbgapﬁy Yecantigretsat fosghrisdréinyort iy ecdudyagkaonpaestid on to one
or more t eee[krill'led artisan.

[00077] Application of the composition to the tooth surface results in the

introduction of the composition into one or more dentin tubules. The

composition is applied to the teeth by any method set forth herein or known

in the art.

[00078] Insome embodiments, the oral care composition fnay 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;
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A finger can be used to snmear the conposition on the surface of a tooth, or
to otherwi se apply the conposition to the surface of a tooth. [000102]

Al t er nat iwel2g11/2Be23i nventi on i ncl udes nmet hods to i ncrea®eTars2omioed4at n t he
system c health of a manmal by applying a conposite to an oral surface
(both hard and soft tissues of the oral cavity). The conposition for use in
this nmethod may be any descri bed above, provided that it contains at |east
one of tri céamgaimarine] dnaskonivon oplocisiphsaiieylanihider dwxiphiendyromidexi di ne;

hexeti di ne; sangui narine; benzal lwnium chlorjde; salicylanilide; dom phen
bromi de;  cetefylpyrrmiwm ARl oiGiGe; epeyey it %@J&gﬁ’wﬁ?&?ﬁ% ﬂ}ﬁcm ori de
(TPC); Nte )- A i dhni L ha - C'nﬂ)?‘-]g(;]idine;

del nopi nol ;{e(%%g g%?%oﬁ%ﬁhpéhﬁxﬁfznﬁdr}l@é r?cggnﬁ?gﬁg{%)’; Scé‘(g)%gglr%’ ia%ln gent; essenti al

oi | s; fur aneftgsinobasig ziradbn agests i pbrishaygEnBy gsadtiad pilgXtiranohss; of

magnol ia, a netal ion_source, arginine bicarbonate, honaol ciol, magonol,
ursol i c aci brcteriasins, athyblaugeyfl japginate; exdractsg magnobiack i fon 0Wes oxi de, an

enzyme, 2 CHIRLL BicBkRaRt nofolilayRneh il auaalapaigied df pheny

cation east once a day,

al t hough upesteact biveatbudRhopg fantayyieya Oemellafetiagll a flabondidya Hevaar ri ed out
over a duration of time, e.g., one week, up to one year, up to three years
or for a |ihdpgenated dipbengether freasneapddropeliss now wil | be described with

reference t following non-linting exanpl es EXA Example 1
[o00t04] A DERER: e O s oP e R R B 7 A BT IREE o T vas
prepared. TRmpFNIRASWhiNRaybed thdthphgte Bxappl es and Conparative Exanpl es
had varyi ng anbunts of zinc oxide (varying fromO to 2 ww% and of am no

aci d (varyi 9080 mlbe rempositioh acdopdingxtatiyt pregenttimeerdionttndy ¢@apussposi ti on

conprised 1 wt % zinc .oxi de er, the 7ZnO, bei ng encapsul.ated,, at a 50m %
| oadi ng, | nf“balémﬁlﬂr&?’r@f_r(aﬂepf ﬁ'?‘%]mﬁ%&’? F%lﬁ‘fqﬁﬁl ?rloﬂot alﬁgglﬂgﬁ'fﬁé’rg P conpri si ng
a conbi nat i ofePftrils 1 drBA18RralRIo etleptia¥is Q0 L., MR bRirA@l s, conpri sing
Met hocel E5 and Met hocCel E50. The conbi ned zinC oxide/polynmer film

conpri sed ltitysdn@eatid], burdlypiod| menby] falicybatep dusgussidghntiseptic (bgsed on t he

total weight of the conposition. For. apple 1, the dentifrice conposition
al so conpri gélarhf.xghﬂﬁf@ézﬂr’_)‘l E;i%i%&enfféﬂgiﬁg?mﬁ‘c antiseptics, hexetidine,

povidone iodine, delmopinol, salifluor, sanguinarine, propolis, oxygenating
agents (e.g., hydrogen peroxide, buffered sodium peroxyborate, or
peroxycarbonate), cetyl pyridinium chloride, magnolia extract, magnolo],
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.).

[00081] 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,
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Table 1: Dentifrice Conposition Ingredient %w w Sorbitol QS. Water 11.944
Silica -Zeodent 105 10. 000
WO 2011/123123 PCT/US2010/029472

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.

[00082] 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%.

[00083] 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,
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Silica - Zeodent 114 10.000 Pol yet hyl ene dycol 600 3.000 Silica - Zeodent
165 2. 750 Source of Zinc oxide (ZnOin polynmer film 0-2 Sodium Lauryl
Sul fate WO 2011/123123 PCT/US2010/029472

aspartame, neotame, saccharin and salts thereof, sucralose, dipeptide-based
intense sweeteners, cyclamates, dihydrochalcones, and mixtures thereof.
[00084] Mouth-feel agents include materials imparting a desirable texture
or other feeling during use of the composition.

[00085] 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%.
[00086] 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
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1. 500 Cocam dopropyl Betaine 1.250 Flavor 1.150 Titanium D oxide 0.750
Sodi um CMC - Type 7MF 0. 650
WO 2011/123123 PCT/US2010/029472

pyrophosphates, sodium trimetaphosphate, sodium hexametaphosphate and
mixtures thereof.

[00087] 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,
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.

[00088] 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.

[00089] 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.
[00090] 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.
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Ami no acid (L-arginine) 0-5 Sodium Saccharin 0.270 Sodi um Fl uori de 0. 243

[ 000106] To neasure the delivery of zinc to hydroxyapatite, the dentifrice
was di | utwo 2011pest23by wei ght dentifrice to 2 parts by weCcghuS2evatess7and
stirred to disperse the dentifrice. Next a saliva coated hydroxyapatite

di sk was added to this slurry. The disk was treated wth the slurry for 10
m nutes and then rinsed three times with five nL of water. The di sk was

then di gest[edoswgt hpREdriblg, Sfelficanstetifk ahd 2bRpobEidas (EBe Biedah@RisC absor ption
spectroscopy. [000107] The zinc uptake data fromthe dentifrice fornula of

Exanpl e 1 dowertion ave dccendigly nehaamdcgutivellpxirdesaeticalbrasgeptable a pol yner

filmwhen uc?i%gcaﬁ}sf e&ec%lv%r 51¥d /’ic;’recliR{cgﬁ)i/ g&l%aéigu;._ %bsl 1?5ec?l herein, such a
"pharmaceutically acceptable" or "cosmetically acceptable”, "clinically
effective", and/or "clinically efficacious" component is one that is suitable for
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) Commensufate
with a reasonable benefit/risk ratio.
[00092] The oral care compositions described herein may be formulated
into any delivery form that permits contact of the metal oxide particles and
the amino acid, and when present the polymeric adherent material, 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.
[00093] 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
lauryl 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
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[000108] It may be seen from Exanple 1 that the zinc uptake was
significant. [000109] Table 2: Zinc uptake onto hydroxyapatite froma
dentifri c®0o=2buwrrg123 Chel ati ng nol ecul e Zinc (ug/ di sk) ®praiseoiCoraz ati ve
Exanple 1 - None 14.1 + 1.1

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
example, nonanionic polyoxyethylene surfactants, such as Pdlyoxamer 407,
Steareth 30, Polysorbate 20, and castor oil; and amphoteric surfactants, such
as cocamidopropyl betaine (tegobaine), and cocamidopropyl betaine lauryl
glucoside; condensation products of ethylene oxide with various hydrogen
containing compounds that are reactive therewith and have long hydrocarbon
chains (e.g., aliphatic chains of from 12 to 20 carbon atoms), which
condensation products (ethoxamers) contain hydrophilic polyoxyethylene
moieties, such as condensation products of poly (ethylene oxide) with fatty
acids, fatty, alcohols, fatty amides and other fatty moieties, and with
propylene oxide and polypropylene oxides.

[00094] In an embodiment, the oral composition includes a surfactant
system that is sodium laurel sulfate (SLS) and cocamidopropyl betaine.
[00095] 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.

[00096] 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.

22



Exanple 1 - L-arginine 103.5 + 10.6 Conparative Exanple 1 [000110] For
Conparative Exanple 1, the dentifrice conposition having the fornul a of
Tabl e 1 vaie 2prigparzad whi ch conprised (like Exanple 1) 1ParSZon®029472
encapsul ated in a polynmer film but was nodified as conpared to Exanple 1
in that no chelating nolecule, such a L-arginine, was present. [000111] The
result is also shown in table 2. It nay be seen from Conparative Exanple 1

that the zi pooypf affRe Wastusé Bthéh Banitbited VB highGREH yvRQud SferOf magni t ude
| ower, than for Exanple 1. [000112] A conparison of Exanple 1 and

Conpar at i vewhreiptte surhonsingnedientsareidd st torige agemre. diieaneteloxdds i very of

e e ox e 2 el 0, SUiLaRe, 0 POt D el oyed i
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
surfactants to the mixture, which is then mixed at high speed in the range
from 5 to 30 minutes, under a vacuum of 20 to 50 mm of Hg. The resultant
product is a homogeneous, semi-solid, extrudable paste or gel product.
Methods of use
[00098] The oral care, e.g. dentifrice, composition according to the present
invention may be administered to or applied to a human or other animal
subject. The composition is suitable for administration or application to the
oral cavity of a human or animal subject.
[00099] The invention also includes within its scope several related
methods. For example, the invention includes within its scope methods of
reducing and methods of occluding a dentin tubule of a mammalian tooth,
methods of protecting dentin from acid-mediated degradation, and methods
of reducing dental sensitivity.
[000100] 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.
[000101] 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.
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[ 000113] Exanple 1 was repeated except that for Exanple 2 a different
anount of L-arginine was used and for Exanples 3 to 7 different anounts of
di fferentwanhna2aedds were used. I n addition, for ExanplP€3/ud2010/0794at | of
the formul as contai ned 1% ZnO as a powder, and no polyner filmas for
Exanple 1 was present. Exanples 2 to 7 enployed a 1.4:1 nolar ratio of the
respective amno acid to the ZnO powder. For Conparative Exanple 2, again
No am no ach ¢inBScaRrtRSRRY t@BkhehitBie ZBRAPHBIFiIoRIBIRB buRScedbfRAVSE! or (0000114] The
results of the zinc uptake test as described above with respect to Exanple
1 are summrerthemdsé appinbhec@npddiiory tontdhe gptfadecofdabatht r om dentifrice fornul as

of Exanpl e 7 nt aj.ni.ng, zi.nc_oxi de wder ~and a. vari ety of am no
acids are iﬂég\%&]n /%g‘brlné wely Jfhejinv n @ﬁ& S’?“F@ﬁﬂﬁ:&?rﬂ‘ﬁfe&f‘?% Exanpl e 2.
Table 3: Z'ﬂ&m%ﬁ%‘feesy@f&ﬂc Mﬂﬂ?éyéﬁﬁ%ﬂggfnﬁ?lﬁng%%&ﬁﬂdsﬁgt&&ﬁlf)fa){

Chel ati ng nol ecul e Zi'ncupt ake (ug/di sk) rati've Exanple 2- None 5.9 +

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

in this method may be any described above, provided that it contains at least
one of triclosan; triclosan monophosphate; 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 agent; copper ion agent; essential oils;
furanones; bacteriocins, ethyl lauroyl arginate, extracts of magnolia, a metal
ion source, 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, 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.

[000103] Various embodiments now will be described with reference to the

following non-limiting examples

EXAMPLES
Example 1
[000104] A dentifrice composition having the formula of Table 1 was
prepared. The compositions used in the Examples and Comparative Examples
had varying amounts of zinc oxide (varying from 0 to 2 wt%) and of amino acid
(varying from O to 5 wt%). For Example 1, the dentifrice composition comprised
1 wt% zinc oxide powder, the ZnO being encapsulated, at a 50wt% loading,
into a polymer film, in particular into a polymer film comprising a
combination of two different molecular weight HPMC materials, comprising

Methocel E5 and Methocel E50 . The combined zinc oxide/polymer film
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Example 2 - L-argirtine 99.0 + 7.0 Exanple 3 - L-lysine 121.5 + 7.8 Exanpl e
4 - Serine 170.1 + 8.0 Exanple 5 - Cysteine 188.8 + 24.4 Exanple 6 -
| sol euci r'wo0 2011/123123 PCT/US2010/029472

comprised 1wt% ZnO and 1 wt% polymer film, each weight being based on
the total weight of the composition. For Example 1, the dentifrice composition

also comprised 4.3 wt% L-arginine .

[000105]

Table 1: Dentifrice Composition
Ingredient % w/w
Sorbitol Q.S
Water 11.944
Silica -Zeodent 105 10.000
Silica - Zeodent 114 10.000
Polyethylene Glycol 600 3.000
Silica - Zeodent 165 2.750
Source of Zinc oxide (ZnO in polymer | 0-2
film)
Sodium Lauryl Sulfate 1.500
Cocamidopropyl Betaine 1.250
Flavor 1.150
Titanium Dioxide 0.750
Sodium CMC - Type 7MF 0.650
Amino acid (L-arginine) 0-5
Sodium Saccharin 0.270
Sodium Fluoride 0.243

[000106] To measure the delivery of zinc to hydroxyapatite, the dentifrice was
diluted 1 part by weight dentifrice to 2 parts by weight water and stirred to
disperse the dentifrice. Next a saliva coated hydroxyapatite disk was added to
this slurry. The disk was treated with the slurry for 10 minutes and then rinsed
three times with five mL of water. The disk was then digested with nitric acid
and total zinc measured by atomic absorption spectroscopy.

[000107] The zin¢ uptake data from the dentifrice formula of Example 1
containing L-arginine and zinc oxide delivered from a polymer film when used
as a slurry are provided in Table 2.

[000108] It may be seen from Example 1 that the zinc uptake was
significant.

[000109] Table 2: Zinc uptake onto hydroxyapatite from a dentifrice slurry.
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94.7 + 2.0 Exanple 7- GQutamc acid 95.3 + 7.3 [000115] A conparison of
Exanples 1 and 2 in both Tables 2 and 3 confirnms that zinc uptake is
si gni fi camOI2g1ynereased by the addition of L-arginine tecrhs2dentdsfizi ce and
the effect is observed whether the zinc oxide is added to the dentifrice
encapsul ated in a polynmer film (Exanple 1) or as a powder (Exanple 2).
Table 3 highlights that zinc uptake can be increased by a variety of am no
acids. [00 HelatilBenseeukts of these Exanples and [(mppar at Vepkinpl es
denonstrate that am no acids can inprove delivery |of insoluble zinc oxide
to a surfage simlar to that found in the oral cavi(ug/diskle i ncreased
del i very of—ztac—oxide shoulg-inprove theantibacterial;benefits—4gssoci at ed
with an in(:reag%mPﬁraijﬁE?‘arflﬁg(}l'ﬁ?nemese Exanpl es ?\?ild%m;e a nunber of
am no aci ds mm%}qppeq;a,gg\jﬂ@ abl'e to deliver zincokg+suyyd aces in the oral
cavity. Additional am no acids such as |eucine, |ysine,  alanine,
aspar agi ne,Caspeantivedt exangiley| al ani ne, gl utamate, threonine, glutam ne,
t rypt ophan, fne, valine, praline, tyrosine, and hjstidine could al so be
oot “Pne" deftBl ) For ComartB o et o R e BedRhous or
copper oxi dgym g o??églé(i%sgﬂeﬁaﬁlgd Qiih &%rudgma@@a 109) 1 WeE oves by

h s.” Exanple 3 [000118] Exanpl’e 3 was carried out

conbi nation wth amno aci
t 0 eval uat enciysutated irsa polysfet fibachyutofasandeified fas comphodntolBExampdd Udi ng an
am no acid as a chelator faor zinc oxide. [000119] For Exanple 3, a
denti fri ce BEPES gﬁf‘ﬁé‘@‘?lﬁ%}lzl?'ﬁé@f‘érlﬁiflgg‘%?' wieggresettwas prepared whi ch
conpr i sed_ybdfsd) Nr@tldf BANHShokATn REAFR! okl WMol Of ami no acid,
whi ch conpri se -arginine.

Comparative Example 1 that the zinc uptake was significantly lower, nearly

an order of magnitude lower, than for Example 1.

[000112] A comparison of Example 1 and Comparative Example 1 shows
that the chelating agent enhances delivery of the zinc oxide to the dentin
surface, in particular when employed in combination with a polymer film.

Examples 2 to 7 and Comparative Example 2

[000113] Example 1 was repeated except that for Example 2 a different
amount of L-arginine was used and for Examples 3 to 7 different amounts of
different amino acids were used. In addition, for Examples 2 to 7 all of the
formulas contained 1% ZnO as a powder, and no polymer film as for Example
1 was present. Examples 2 to 7 employed a 1.4:1 molar ratio of the respective
amino acid to the ZnO powder. For Comparative Example 2, again no amino
acid was present and the ZnO was present as a powder.

[000114] The results of the zinc uptake test as described above with respect to
Example 1 are summarised in Table 3. The zinc uptake data from dentifrice
formulas of Examples 2 to 7 containing zinc oxide powder and a variety of

amino acids are shown in Table 3, as is the result from Comparative Example 2.
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[ 000120] 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 PhTdweémORY4r2 c 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 a 1:2
by weight water to dentifrice slurry. After brushing, the disk was rinsed

for 15 seconds [W,E2 3eF G ;g(et(g}g?gﬁ% Phtqteqrde)"ﬂc SARat §jeiid er sol ution

. Wa .
for 15 m nut es.gzgynﬁirtkre? th@éﬁln ~ ulS"E?‘f}t Zué/‘d per| di sk. After

n
a 1 oWl
uTt

t he sevent h tresgtfent i K e—examned—usthgia—tgonf-ocal m croscope
%&&a&?hvsﬂ emple 25 Hon

to image the deg rFade Sge by the denth : duct. The
di sks were thenteamplett k-arginigen aci d chal |l enges (999374 conirercial col a
car bonat ed bevertxgepleshd tysinei ned after each treat/d@hb H7B eval uate the
amount of produ@xam@i®d {Befigiei N t he dentin tubul es.| 1The +8a®ul tis of this
study are shown Exgnﬁléyueyslem‘g 000121] It may be s "qgg.{gqrz@ﬁxanpl e 3 that

after 7 brushi | &5 the S good occliusion afg,5he, gentin tubul es.
After 12 subseq%éug%@refgé? lgﬁé\ﬁ%ﬁ cyctes—using bLiZ%Z"Lei‘]gi‘c was still good
occl usi on of t A& ARG m PIRIS SN oonmpar at ive Example>L $000102] For

Conpar ative Exanple 3, the dentifrice conposition having the fornula of
Exanpl e 3 (jpo®t15] MAbARSArReWde Exaliples @ ahd il Both@ibles 2181 BRAMAS Prepar ed.
This dentifrice was subjected to the sane occlusion efficacy testing as
Exanpl e 3, thaidindwptalesiakignifantly ocstasevhby theRidditiom of L-drgimme/tolibe seen f or
Conpar ati ve, Ex le 3 that after 7 brushi cycl es there was poor occl usion
of the dentqeﬂhﬁﬁn%ﬁf‘g&e &?E’FE}S Og?ﬁe@%é‘%ﬁﬁ‘@ﬁﬁ‘%az&%dox& PR ﬂ@%t%i‘ﬁl es using

col a, ther &1e/afice LR PURIBRI IAGG IR eNHIR E%ﬂ%@'ﬂ ShsLYRIN S (ELBHA4 23] A
conpari son c?f E§<arrp| gegaand Cgérrparati ve(Exa Ie}3 s?h Wws thgt at%ﬁge1 met al

oxi de part il Eaple 8 highdighischitaninczuptakeocande ipaedsed bgs, vapiegwifdenippod denti n
occl usi on when enpl oyed in conbination with an am no acid such as

L-argini ne %¥%a chel ator. [000124] Wthout being bound by any theory, it is
bel i eved ”I_Géoﬁ%g &k A AG o thede ExkBpYes d'cfmﬁgaaﬁﬁwﬁxaqpﬁél on of ZnO

i nside dentiin tubules, and to other "surfaces 1n the orat cavity, by

form ng a blenigstrbetthvemino acdeoxardienande délevedeof insnlublkheimeyatetoal y char ged
carboxylate group qon th mno acid i s suspected to bind to the zinc oxide
(due to ¢ heuBRf et EHEsodha R it thgordl spwityy otheripsrapseddefrer¥@f PF t he zinc
0xi de, as Qi ASRR bl Melanfib St bbhdtk ST0G 4 L a6 arPh the
corrosion inhibi tlﬁon fr@%: ng p:ﬁgmants %)y p aesng(lqatge}\?vatl vgrsé'lég,quy at B.

Mul | er and 2dc. KI ager, Corrosion Science, 38 (1996), pages.1869-1875), with
the positivy arged group correspondingly binding to the surface of the
dentin. Al |[8Q¢%1§E é[gﬁfsrg@i“&ﬂ%/ﬁvﬂ‘if‘é}c? BHUELET OlHpBIOGIl§vhieh prpeaBiy so it i s
bel i eved t hat 1 89,61, o] - : ticle to
char ged su?%ggieeggid%mt]%% or a?ucavﬁs?[gﬂ%%gl%ﬁliggggﬁlgﬁgﬁaﬁln%?%%g%i ty of the
R-group of subleasiicine dgditk, WRhires aspadind a3padtats pHenyldlon@v eilutafimag, t he
current studies by the inventors, the charge/functionality on the R-group
appear s notthiegningygutaminginmterhan, ghysingtvabine Arakng, pirgxiee t8dhy dr oxyapat i t e

surf aces, %stﬁﬂﬁed(%%(fc? leg ¥e hgb%l rﬁ%%eﬁﬁergfof Iﬁ'@k ‘raneg’al oxide particles, such as

stannous or copper oxide, to surfaces in the oral cavity may also be improved by

combination with amino acids.

Example 3

[000118] Example 3 was carried out to evaluate the occlusion efficacy of a
dentifrice formula including an amino acid as a chelator for zinc oxide.
[000119] For Example 3, a dentifrice composition having the formula of Table
1 was prepared which comprised Twt% zinc oxide powder (as Example 2) and

3wt% of amino acid, which comprised L-arginine.
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[ 000125] As shown in Figure 1, it has been found by the present inventors
that the increased delivery of zinc oxide to dentin by L-arginine provides
occl usi orwof20te¢nsi2a t ubul es which is nore resistant to a&ciraSaimaeds7z han
zinc oxide alone. This is an additional potential benefit provided by the
zinc oxide/am no acid system as occlusion of dentin tubules is associated
with hypersensitivity relief. CLAIMS 1. An oral care conposition

conpri si ng:[0@g120] AlTb ¥vAGERAhAB RuNRNHERY of the denBfrik@YbGRuIRS, deRfi:dl oXi de
particles, wherein said netal oxide particles have a nedian particle size

of from 1 tdisks wrireprepereddrem dmencgrmeiorse Theimelarscivers slicad, sandedoradl care
compri ses. derade i Rapk TPl bt RaR et B e ainnous
oxi de, titapbpéh elttlBules 8hehdldeixd sl@fac OBRA! diSk iR bisheldriop1 OXi de or a
m xture thereof. 3. The oral care conposition according to claim2 wherein
the nmetal oxindée arshiildesesdszvith agreédhenical toothbrush and a 1:2 by weight

water to 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 to image the

degree of surface coverage by the dentifrice product. The disks were then

exposed to 1 min acid challenges (using a commercial cola carbonated

beverage) and examined after each treatment to evaluate the amount of

product remaining in the dentin tubules. The results of this study are shown

in Figure 1.

[000121] It may be seen for Example 3 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.

Comparative Example 3

[000122] For Comparative Example 3, the dentifrice composition having the
formula of Example 3 (i.e. 1wt% ZnO powder) but omitting the L-arginine
was prepared. This dentifrice was subjected to the same occlusion efficacy
testing as Example 3, and the result is also shown in Figure 1. It may be seen
for Comparative Example 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.

[000123] A comparison of Example 3 and Comparative Example 3 shows
that the metal oxide particles, in particular zinc oxide particles, provide good
dentin occlusion when employed in combination with an amino acid such as
L-arginine as a chelator.

[000124] Without being bound by any theory, it is believed that the amino

acid is likely to improve the adhesion of ZnO inside dentin tubules, and to other
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4. The oral care conposition according to any one of clainms 1 to 3 wherein
the nmetal oxide particles have a particle size distribution of 3 to 4

m crons, wopariri2gi2e si ze distribution of 5 to 7 m cronspCa/ysarioed4e2 si ze
distribution of 3 to 5 mcrons, a particle size distribution of 2 to 5
mcrons, or a particle size distribution of 2 to 4 mcrons. 5. The oral
care conposition according to any one of clains 1 to 4 wherein the netal
oxi de parti f % t, based on

t he total v?&%%ts o] etyﬁglscg{r)a are o rrposﬁiglbgtrltpee%%u%l%gdew@%are

conposi t i orleatin.oThk nepativelglcharged cmfbekﬁata: groep ortiad amixbdeidaar ticl es are
present in an am)unt of fromO0.5 to 2% wei ght, based on the total weight
of the or alsugReckdds ppkicitheanc OV@GWQL'&O&%TQ%P@FIQJSWIWBZ%D 7. The oral
care CoMOSioidill AAPLOKAInE SinPBYAANR AKLA T JukR AUEFr Al Lhe source
of nmetal oXide particles is selected froma powder, a nanopar icle

sol ution; affectrod phf dri thle@orusipe hidiibifipn af mopigneentsabgdplaerbﬁaéhvat&es”’f he oral
care conpositi on accordl@g to any one of clains 6 wherein at | east one

of sai d on@Yat Brifrdergnd - klaegy %r%&n&te@a&ﬁmﬂ%} eagﬁsﬂé@ 1873} gi ni ne,
|
Y bart ate, "EHEIbook ROk SHENE protPldifespbiditah Mindifl APISLARRAD, 1

aspartate, phenyla gl ut am ne,
t r ypt ophan,degtiy.c Alemin@hdidearepindttertieic S@Hy@@logﬁqaﬂ Bl, afd s@igs hi stidi ne, and

a conbinati on of two or nore thereof, oral care conposition
accor di ng thsheyedjthatghgpming W%fnab’é’ﬁﬁ’ledﬂéuﬁlfa@‘@ifﬁdo?ﬁﬁﬂﬁ tagrasgeshi no aci ds
(s sel ect eyl AM-aRBhIORy. PHCHELNnd BRLEIGHR or dig RYHOT o @t am ¢ aci d,
serine, and a co |nat|on WO or°nore thereo 0.8t oraF care

conposi t i onnéne atidivaged anch@Parmird aohBy Rowewdt flogagie cafenbdtudies By @iee or nore
amno acids is L-arginine,

inventors, the charge/ functionality on the R-group appears not to have a

significant impact on zinc uptake to hydroxyapatite surfaces, as evidenced by

the results of Table 3.

[000125] As shown in Figure 1, it has been found by the present inventors

that the increased delivery of zinc oxide to dentin by L-arginine provides

occlusion of dentin tubules which is more resistant to acid attack than zinc

oxide alone. This is an additional potential benefit provided by the zinc

oxide/amino acid system as occlusion of dentin tubules is associated with

hypersensitivity relief.
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11. The oral care conposition according to any one of clainms 1 to 10
wherein at | east one of said one or nore amino acids is present in an
anount ofwopotio25e28by wei ght, based on the total wei ght pofi/ush@ooeal2 care
conposition. 12. The oral care conposition according to claim1l wherein
at | east one of said one or nore anmino acids is present in an anount of
from0.5 to 5% by wei ght, based on the total weight of the oral care
conposition. 13. The oral care conposition according to claim 12 wherein
at | east one of said one or nore anino acids is present in an anount of
from2.5 to 4.5% by wei ght, based daLAWStotal weight of the oral care
conposition. WD 2011/123123PCT/ US2010/ 029472 14. The oral care
conposition according to any one of clainms 1 to 13 further conprising a

pol yneri c gdher @ptorgBtags Oﬁﬁghcgm§ngh | care conposition according to
claim 14 wherein the source of netal oxide particles is a capsule, and the

capsul e conprlsesoaﬂpnkyqﬁnbb\mhhkxent material. 16. The oral care

conposition accordin o claim 14 or n115 erein the meric
adher ent naterléﬁo%gﬁ el S5t Rt e heatinard %Pyﬁﬁpg 7. The oral

car e comosiyiL ghARGPHHAR SR HrAL 16 7MiRIENa! | east one of said one or

more cellulose polymers 1's a hydroxyal kyl cellul ose polyner selected from
hydr oxypr opyl nebhy br ekd anoseadiddPMC) , hydr oxyet hyl propyl cel |l ul ose (HEPC),
hydr oxybut yl net hyl cel | ul ose (HBMC), and car boxynet hyl cellul ose (CMO).

2. The oral care composition according to claim 1 or claim 2 wherein the

metal oxide comprises at least one metal oxide selected from zinc oxide,

stannous oxide, titanium oxide, calcium oxide, copper oxide and iron oxide or

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 6 wherein the metal oxide

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

total weight of the oral care composition.
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18. The oral care conposition according to claim17 wherein the polyneric
adherent material conprises a m xture of two hydroxyal kyl cell ul ose

pol yrmer s Wwawong28i28f er ent nol ecul ar wei ghts and t he net aCTaxskde/ewanpri ses
zinc oxide which is encapsulated in the m xture of two hydroxyal kyl

cellul ose polyners. 19. The oral care conposition according to any one of
clainms 14 to 18 wherein the polyneric adherent material conprises one or

nore pol ymers seheetdardelc@MpbstRnyactSidtyd @NhyDtieds kb Y156,
pol yvi nyl pyrrolidone (PVP), polyethylene glyCol (PEG/ polypropylene glycol
(PPG copolwhrzein the pguremet mrtad exide@prticlenio psleetné froxi d@op@ey, abl ock

copol ynmers, ester. gum. _shell ac .essure sensitive. silicqne. adhesives,

mot hacr y| atBBoPgHicRspluioase pRdoRsHCIe Sypention s fansuici pad adtadei t i on
according to any one of clainms 1 to 19 which is a dentifrice conposition.
WO 2011/ 123123PCT/ US2010/ 029472 21. The oral care conposition according to
cl ai m 20, Whi chTheoml rawtdepgsistionraceorging to @¥. oribhnd chimb 1dabe conpositi on
accordi ng tqﬁ%n% o?e of cuai 1 to 19, wherejn.the copposition is

for mul at ed WHIB@H G M EH SBIEd G PIRPYE HYRCRIIASE e LG URT HBHIRZ 0l vabl e

| ozenge, amdax%irqhé%?l;t\éﬁ%! Rubink Toledine, fysifel NORitS alLAMMCIRGr LG al
sensitivity cOnpri'sing applying to thé surface of a nm i &n footh an oral
car e conposkpartate, pheaylglanine, glfitaphate, rgputanmticacaP threddine Aglneinkioe) of prot ecti ng
dental surfaces from aci d-medi ated degr adati, on, r.i sing applying to the
surface ofqgﬂﬁﬁﬁﬁﬂg%ﬂnﬁd’ e dolgpes per rﬁq@ﬂﬁﬁﬁgggggﬂuﬁfmﬁh? one of claims

1to 22. combination of two or more thereof.

9. The oral care composition according to claim 8 wherein at least one of
said one or more amino acids is selected from L-arginine, cysteine, isoleucine,

L-lysine, glutamic acid, serine, and a combination of two or more thereof.

10.  The oral care composition according to claim 9 wherein at least one of

said one or more amino acids is L-arginine.

11.  The oral care composition according to any one of claims 1 to 10
wherein at least one of said one or more amino acids is present in an amount

of up to 5% by weight, based on the total weight of the oral care composition.

12, The oral care composition according to claim 11 wherein at least one of
said one or more amino acids is present in an amount of from 0.5 to 5% by

weight, based on the total weight of the oral care composition.

13.  The oral care composition according to claim 12 wherein at least one of
said one or more amino acids is present in an amount of from 2.5 to 4.5% by

weight, based on the total weight of the oral care composition.
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25. A nmethod of maintaining or increasing the systemc health of a mammal

conpri si ng

applying a conposition to an oral surface of a manmal at

| east

once a dayoferv/3darati on of time, wherein the conpositPOm/USQMPNREES: a. an

oral care conposition of any one of clains 1 to 22, and b. an agent

selected fromtriclosan; triclosan nonophosphate; chlorhexidine; alexidine;
hexeti di ne; sangui nari ne; benzal |l wnium chl oride; salicylanilide; dom phen

brom de; cetyl pYhé Sialta@c6RpIkitda actdting e 1 cl
(TPC); N-tetradecyl- 4ethyl yr|d|n|un1cﬁior|de (TDEPC) ; oct eni di ne;

foeinfate ey LRyhE dit@izim chl ori de

del nopi nol futerapmpoisingw pplymezicrasihiersmt aapdenial. copper i on agent; essenti al
oils; furanones; bacteriocins, ethyllauroyl arginate, extracts of magnolia,
a netal ion source, fluoride, stannous ions, arginine bicarbonate,

honoki ol ,  ABYONAMhe JHAISAkd ébrﬁﬁés%or{l&c%bfdiﬁ% kSlelal iR N wHKdih W sRfrcSER

buckt hor n,

a peroxide, an enzyne, a Cane

lia extract, a flavonoid, a

fl avan, hamoyemaddopattipleeisd capshler and theaapyde camgrisesoppdlymeric26. A nmet hod of
occl udi ng aggent}ﬁaEub?Ie within the surface of a manmalian tooth

conpri sing

a

Py

of clains 1 to 22.

16.  The oral care composition according to claim 14 or claim 15 wherein

the polymeric adherent material comprises one or more cellulose polymers.

17.  The oral care composition according to claim 16 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).

18.  The oral care composition according to claim 17 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 in the mixture of two hydroxyalkyl cellulose

polymers.

19.  The oral care composition according to any one of claims 14 to 18
wherein the polymeric adherent material comprises one or more polymers
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.

20.  The oral care composition according to any one of claims 1 to 19 which

is a dentifrice composition.
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21.  The oral care composition according to claim 20, which is a toothpaste

or a gel.

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

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

23. 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 22.

24. A method of protecting dental surfaces from acid-mediated
degradation, comprising applying to the surface of a mammalian tooth an

oral care composition of any one of claims 1 to 22.

25. 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 any one of claims 1 to 22, 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; 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.
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26. 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 22,
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