TITLE OF THE | NVENTION Oral Care Conposition to Reduce or Elim nate Dental
Sensitivity BACKGROUND OF THE | NVENTI ON [ 0001] This application is a
Continuation-in-part of U S. Application Serial No. 11/742,039, filed April
30, 2007. [0002]Dentin is a portion of the tooth internal to the enanel and
cenentumthat has a radially striated appearance owing to a | arge nunber of
fine canals or tubules known as the dentinal tubules. Tubules run fromthe
pul p cavity to the peripher yTHLE QE THENNVENBIONr e general |y about two

mcrons in dianeter -at their .bas nd so at_narr r at their periphery.
Tubul es are no%@&gﬁeyé%?%ségﬂn Fooﬁ?‘ﬂ%ceé’ga%%ﬁenﬁﬁfﬂ%ﬁg 2l cavity, as
they are usually cover ed BACEGRIBINDIOELEHENINWBNTIMEN cementumin turn is
often covered by the guns. [0003]1t is conmmonly understood thatipgarti ally

or fully ex{98Hd t Ubisiappliesdionl iea§ongnpatinrhinsears pf U\ éppligatianySeriaht i ng and
pai nf ul ndj.t,i | B t:hi s.the , recession of the gumline exposes
cenent umcltg%dlévzgl)%?’r?fEl?ﬁgﬁll%ar%los@é%@:}énent umin turn exposes the holl ow
dentinal tufpobzls. DestieiROsGHioh W) HeBodinfensles Viesentinidliand th@ehwai h to be
af fect ed excessi veilﬁ%l bﬁ-' external oral stinuli because material and energy
transfer thathasaradislly skisded appesrencewmeng by 2 brge nambeveffinecanals or er at ed

t hrough t i n. envit iEFB” i h heat, cold,
chem cal sﬁgﬁ%gﬁé‘glﬁ(‘%ﬁ%ﬁ% hﬁeggﬂjgﬁﬁ%g%ﬁéess@hr e orth%ﬁﬁl%uﬁaigl,sty g%@r? as
br ushi ng, pediphebbfehé dentin hidibe deperaligrabout fvomghtohd i dip@etedanthesr t ubul es

and thereby create pain. The pain _of sensitive teeth appears to result from
t hese st ibase and gpmewhataarawer|ay theig perigheny. I ubbles feanat ysyally exprsed taal

tubul es t L v LRgs 4 iognally, two
appr oachetgg%%@g&g}e{gﬁ‘;}?%eﬁgl% §'5é%t%gfhaneuf‘%?g%é&%%%ﬂ%%%sﬁti vity. Under
one appr Gententirh eTleh@menalm én virthds sRen caveeod bpthetgnrhdie nerve is altered by
application_of varjous agents, such that the _nerve is not stinulated, or

not stimul at088Blas Yrseammponiyndersigad that pagially or jullmexpaspd iibsdgs @ppr oach,
i ncludin i . ' Lira . ' .

bi car bonarir KASBIHEhSRVY, ArfihiAuRg AR pRRTLHETHAIIIALE mbHeBR’ tllsion o, 4.

salts. offfR@gbinTine espasen derappiuaatierbsivn) Thesrbdel candraaindaltutihégosesof t he

nerve by, _ e , bl ocki ng of e dentin tubul es wholly or partially with
"t ubul e Hb%b%ﬂwg dsg%mléugbulﬂ@telhﬁ@xw&sé tHbyles eausp ngyves e ER thetopthetodiel or  art

i ncl ude, o Flolal ] 2 %@I' wel | abl e
pol yel ecta?fgl f'figg@és%%g?Z:%g %(lt:#gmcr%glo yne?ls’ec\gﬁﬁg?@%?%ﬁ?gﬁ% arﬁ%% es.
[ 0006] Howetreesn tho ektetibeand aneriad ofahel tdotleisrecdiaatecithraygit tha eliledes. because

they require the incorporation_ of one or re_additional materials to the
dentifri tyé‘meH? eP?é’éﬁWe’i“ﬁ??tH?‘Hﬂlsé‘F Bﬁh%ﬂt'qu’?‘i‘:'lﬂ‘?iné@is A4 Harsiabahi cal or

| at ed tQad : L | :S,.c Ln th t f
relate rﬁedhﬁ&%ﬁlf;ﬁ%&u?@éxt Stimfifsukh h§b%ﬁ&%ﬁ&%§i@%&é&lﬁtﬁg%%v e art for

a dentifrice t , upon use, prevents or sensi ity, yet is
not assochedugth the opersdeirf tubales apd tbeasby agaterpaimrThel pain ofsedsiiagieati ages.

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

dentinal tubules that activate pulpal nerve endings.

[0004] Conventionally, two approaches have been taken to treat or ameliorate
tooth sensitivity. Under one approach, the chemical environment proximal to the
nerve is altered by application of various agents, such that the nerve is not
stimulated, or not stimulated as greatly. Known agents useful in this chemical
approach, including potassium salts (such as potassium nitrate, potassium
bicarbonate, potassium chloride) and strontium, zinc salts, and chloride salts.

[0005]  The second approach involves the mechanical shield of the nerve by,
e.g.,blocking of the dentinal tubules wholly or partially with."tubule blocking

agents." Agents that have been disclosed in the prior art include, e.g., cationic
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BRI EF SUMVARY OF THE | NVENTI ON [ 0007] The invention includes an oral care
conposition that reduces and/or elimnates the perception of tooth
sensitivity. The conposition includes an adherent material and particles
havi ng an average particle size of about no greater than about the dianeter
of a dentin tubule, or alternatively about 8 mcrons or |ess. The particles
are present in the conposition in an anount of about 5% by wei ght, or

gr eat er . alyming, ey watarisptuble pewptarsivellelle palyelpstrplydese maldinacid ampunt of
about 5%t 0 f;lboe% 2 (Vgle wgei %ht 'tiThse conpositions described provide a fluid
f1 ow rat SOBPYES G PELP Y IR 4857250 of the fluid flow val ue of etched
dentin, repjoes&nt i Hgwatver, Bawitha chéficsletidahe aechiniddnippodBedbaddiuké t Y.

[0008] Al so I ncluded within the scope of the invention are related nethods,
such as rhehmgyirethoineonperatipreofgagor marg pddisiongrneteripssothedertifricr THE
DRAW N.GS.IL%PP %LEW%ESmiat%EOA'i’fﬁc%ﬁe%”aﬁ{e} ?e%ﬂ:&%l LSl UR LR NG dence of
conpositio AVersus conposttion han ach d-treated rammaan: toot h

subst r at &or BiEd AddsbtHoRSERI iREH @NtKdard Hiir al dMENIde@hb, PR L13d) prévevendgd on

descri bed herein jncludes an oral care conposition that contains at |east
(a) an adRéueentoqthssitivityanet is ppt @S@qlﬁtﬁéafqgwsmépw PraeessingioEa particle may

have an YELA48 Rﬁfs&éiﬁzln‘?a ze of about no greater than a dentin tubule, or
alternatively It may have® an average particle size of 8 microns or |ess.

The particles may be pr&REBF SUMMNMAROE THEOMNVBENTION% by wei ght or greater.
The conpositions may contain additional therapeutic and non-therapeutic
conponent s, 088/ melhedneention inchudes ayorak cang sompasition dhaffreduges gnd/ ot hods,

all of i [ k1D : SCO Jd b QnN.

corpos t i REFeekiqdth B fddpdrafi B AR Qoo Ay aftren o
in, for exaspdlendradidesigving &h avéragd paticleaiielof abost rid giehiér Hanabaamal |
i npr ovi ng/ mai nt ai ni_ng eﬁ%St em_c heal th, and/or occluding dentin tubules.

[ 0011] Théheriameses b sfenfip fabule, aripdternalizalyiabaut $imicreas ghlestinkeent mat eri al .
The adhe i . 0 [ oyt art that
at't achos FRA g phlen TR OEARN PR brdlonb 38 DB B it 8F o genous

bi of i | m whéatér. dhan alternatiee, the particles mnzy heomiebirs irs o bawant 4 dtrebb%RL MaY

occur by any ans, such_as ionic interaction, van der. Waals forces,

hydr ophoBPe ?Q)pm&?% The ermpesitions deseribedmprovidareilwidiflomtaie pano nay be,
for exa bt 9SAR [etd SNy I |.aj e

cont errprg{r%éerg? erent 4?1%{8 é&tllé;fhslﬁ% ncl ug%leg)rf]g?& ﬁgﬁsgﬁénrg?%s%&%o%é aﬁmr S
(her ei nakt56fs redfietioreiel deatin Plelmesbiligl.y as a "pol yner") that adhere to the
surface of tooth, Such pol yners. may include silicone polyners, polyners
havi ng rondiegs ofAlﬁ%lW‘%ﬂ WERBSHASFARS of dhefinvppiign erf-rs@&%'ﬁe%éﬁopene)

sul f oni ¢ ;@] £ mPRbYS Qfaé&luﬁiﬂ genAR oni ¢ acid), al pha styrene phosphonic
acid, synthetic anionic po y%erl c polycarboxylate, mal eic anhydride, maleic
acid, and net hyl vi nyl BRIFEDESCRINHEON OFf THEREPRAOWESHSar wei ght nay be used,
i ncl udi ng, f6)r exanpl e | ecul ar wej ghts about 1,000 .to about 5,000 (nunber
average) . AOQPh i & PSR Rompasisen phihe fselugiopdpeAengs ol spmpasign i ny|
ether and, FBbal or@RBi It au AeilifeaftATRE fal BnTBOATRGSHAL] 0 Of about 1:4 to
about 4:1. O her polyners t%at may be used as adherent materials include
those recited i n Uni DETASLEDERERERIPTIONCDF ZTHERINGENITI@NA85, 090; 4, 138, 477,
4,138, 914; @?]g 3,956,480, the contents aof each of which are incorporated
herein by A8Y10} endde inyryd 1ahed hergindBLReeSHYORR £ate Sompesitien faatof t he
inventio i J tagaa(g : rk cl hze that is
no great g?ﬁ%%lggt%%%ttﬂ?} t he %ﬂtggaeéﬂfﬂanet efa %F\ C@‘%%%Il?%nsm gtﬁgft?l&%ubul e,
such t hamayrteve anaverage pattickd size ofsdbouenc gpabdrehar a dentintulmlé, edged wit hin
the tubul e, thereby effecting a reduction or _elimnation of perceived tooth
sensi t i vAH§AEYRYY Hpay W%ﬁ?@gaﬁa@arﬂs}séezepéﬁ ncrans o8 lessnt heRartiges particl e
size of ARGWe BednEirPNSarbuhEstaboft $%1 a,t:éigﬁd&, eReMI TR dnifitins4 M Crons,
or about 5°to"about 7 mcrons. The parficles ma%/r be initially present in

t he conpowiytcoptrithadditignalltherdpsiticandnen-therapesitic eprrponamtg, del may tlsal | y

FLgS gg? t %)% Pé@ze%dgiggﬁgﬁz"a%chg{] ofia x%ariaouls %rrleggcradss,l %f w%?chl a?rg %é’i‘&déJ‘ \%ﬁﬂnr tl[!l%t ure Of

scope of the invention. The composition and methods within the scope of the
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fractures or breaks into the desired particle size upon application of
mechani cal force by, e.g., a toothbrush, when brushing. [0013] The silica
particle nay be prepared by any nmeans known or to be developed in the art,
and may be surface nodified, if desired, to increase the capacity of the
particle to adhere to a tooth surface. Exanples may be found in, e.g.,
United States Patent Application Serial Nunber 11/271,306, the contents of
whi ch ar dnvertinnpprnbedsdiakia; for gyampleerasiieing orlelimynatingtoptly sensitizity of pr esent
inthe c i {on 1 ni . t < 9%.0r _qr e ight of the
t ot al cocr?rpﬁg\gﬁ |Ac%’n1.g'}k$ Yggég{g?v%ﬁ}?é ?}%ge?%ﬁhlga(%h’ﬁgrg{ ?%%%Euﬁﬁéégé%m%} esent in an
anount oftubblest 5% about 10% about 15% about 20% or about 25% by wei ght.
100141 Any abrasive particul ates may be used and may be sel ected from
sodi um bi cal¥¥Hat eTheanad FW%B@M@E pwegtionincindd amadhesspmeateriali hydr at e) ,
calci um sl @irBrer bRl Wt Ak 8 G SARANALB1apRli il 6B Pufls iyl at ed
silica), iron oxide, alumrium&xide, perlite, prastic particles; e.g.,
pol yet hylterthe swafite 0 & hianahbliarstookiefimdf or tb thedlddtérogthds, bibfilen dichsdlsee Ny be
sel ected froma cal ci um phosphate (e. g., di cal ci um phosphate di hydrate),
cal ci um %Pfg%gfesﬁ‘?téé‘i Jioeth eeiréage c Adtrchmenionay eccusiblyjany meang, suchyar at ed
silica), ; ol C I 1:0] -1 il.Jca may be
sed, sudh e ABRARE N Rt B IR CAS i RSl
comrer ci dheyadirerdnt afalteriad imayces farexhmple, ENEESEN A4, asptan oahnearfrleom | neos
Silicas, V\ﬂrr' ncﬁé‘on, Uni ted Kingdom [0Q15] The oral care conpositions
descr i bedoheidei Kthprspriemplated adhesentmaterialpinclide anyrRomepalymgestorper i t s
cont act i.al : It " surf ace.
For examPEoOEI® (SHERlLRHR 0 ARbcly RS DR ) el SRR el
paste, a syefare of d optinduchgioyanérs alidyeinolde Bitivahé polynters polynmerd hguitg and a

' [ r .indi ssoluble). The conpasition

fiIm(WnoI%X or pgrt allg IS olvacléqe], ? >

may cont ' HRFS CORGEMINOR Psrgmcm POl -phgsphenepropene) sulienic pede wi | |
vary dep%’ o f 5@21% g@%‘fig I L pents or
carriers can@?tﬁgfydggfp?%?ﬁgﬁléﬁg@aq%m tar‘?(ti]rsh ,0 0 o?%%?’ss?ﬁ#lﬁasgﬁéﬁég,

gl yceri n podpmbiit pblycarboxytlate, maletl athydridpyhalei agid)anl meshyleringrethérher

sol vent s, rﬁ)?um bases, ttlﬂ ckeni ngléargen S, S rfcgg,ants, carrageenan (rich
moss), xaAMEHRRSEH AT AplecylaT gy 6&%%?%@1!“ ingy fgs exaraplg mglecway] yvi ny|
pyrroli dopgehidid ol y t el l ul ose,
hydroxyprop;g/l ne{’%;]%'lwgglxlkag%sé, Oa(ﬁghﬁ%giegﬁéjéﬁg%%ggl%tfdgg}é@%{téﬁdo rgem)rphous
si | i cas. @0us]Bwpbhoharnt snethyl wieyl ethérumhednalefc atbgdride,. in Bresahpte, af

sui tabl e surfactanpts.i.ncl 39;6 ggt er-.fol gllol e salts of higher fatty acid
monogl yc &PPREmetgAEe of abautd:4 to gbRutT QEhes palymers Snat roay d@sf at ed

monogl y ceidheRn®abt i Lin Qi eSOt I kyl

sul f at es suchnas asodiﬁ%apghﬁ?éggﬁggtlg?ﬁéﬁe ﬁt étgs? gﬁegﬁw) %ﬁlg?g'ésguch as

sodi um ddei8oPP0dcl3B4AZ 45138 Pddraeing; 3,956g86,r tha kénytents wif Eadceftvaliiels aresuch as

sodi um | aur yl sglfoac.e at ef' e:riﬁgher fatty acid esters of 1, 2-

di hydrox;}'b‘i%BﬁW ed-hareig DyiTeereRE  he substantially saturated higher

al i phatic aggisiam AesSe:af dﬂ%ﬂ' sl o ] : [ C. ds, such
as those hgf\?i ng:lj 12-16 cacr bons t|K%{St he édt:(%y E%%Pgﬁﬁd&dggﬁ'}ﬁrﬁgdi cal s;
and t he [pakticlestthainipivesinaivetdge pasiide sieathadivath grehde thanbouttheldveaigey |

sarcosine, and the sodi ym potassjum and ethanolam ne salts of N1l auryl,
N-nyri st _(i'/?rf‘QtSF 0{? ﬁ'ﬁ{r‘r’?ﬁqlaé‘ﬂ%n?grtk}%@fg FH@?‘?&‘@ OF Q6 partigesis/atanpl e, Y
nonani onicepAKk ¥OREEHINY RGeS Wifldf ¥ YubuleStihe f@@ﬁé(%g?éaﬂgfcﬁé%r Steareth

30, Polysorbate 20, and castor oil; and anphoteric s tants, such as

cocam doghopyatidpef pierreivetidgotheens)iyitpnSuitabbapartioles apyl hdve! fot eearhpiay v

gl ucosi de; condensation products qf ethy]ene oxide with various hydrogen

cont ai ni aé’S%S_@fﬁ%@isfﬁﬁ%%%%@“Fgﬁﬂﬁ%o & aliPrtiyely, hars 3ite Aouiidr ocar bon

chai ns (@r-ﬁ@rons,aérlal%ﬁisﬁbéﬁ&'t?%ﬁ@lfonfs.rm?wtes%#& ﬁ’mﬂ%}h{ pﬁ'.gse‘h@frpﬂ@ atoms) ,
i'lre

whi ch condensation products (ethoxaners) contain hydrop
pol yoxyecampesiionbpeingdbe desined pastide sidenyanayobe mitidlygpreseantt ipthey (et hyl ene

oxi de) w f at. ' f at al cohol att m des, and ot her fatty

moi et es, I’Q‘ﬁ’&%’%{ ﬁ?ig)irag%%/rlséz%egc}/o&)flﬁgs ?\lﬁeas ‘{fILVSrOXﬁ% %fﬁg‘dﬁi fsdsélgf‘ rt]]fz‘ﬁ(?)tﬂ] In an’
enbodi nent, the oral conposition includes a surfactant systemthat is
sodium | aurel sulfate (SLS) and tauranol. |f desired, the SLS and tauranol
may be present in a ratio of about 1:3 to about 1:3. [0018]Dentin that is
treated with the conbination of the invention produce a fluid flow rate of
no greater than about 45% about 25% about 20% about 15% or about 10% of
the flow rate value on the etched dentin, as determ ned by the Dentin
Conduct ance Procedure. [0019] Dentin Conduct ance Procedure: Extracted hunman
molars are cut at the crown and roots using a dianmond saw. The pulp is




dentin segnent is stably nounted, such as onto an acrylic block. Tubing is
connected froma hole in the acrylic block nounting just below the pulp
chanber. The dentin segnent is connected to an apparatus that neasures the
rate of fluid flow (hydraulic conductance). See, Zhang et al., "The effects
of pain free desensitizer on dentine perneability and tubul e occl usion over
time, in vitro", Journal of dinical Periodontal, 25(11 Pt 1): 884-91 (Nov,
1998), t Hracbyrs enbreaks iniehihetdesired partislesineatpon applicatiothyf medhapisakforce
[0020]Th§)tog sgrnﬁge f thqﬂge ﬁgn is etched with citric acid The fluid

f1 ow rat @Yalsod CYNREURE RN HTERPE | s measured under 120 cm water pressure.
The dentin mo1jjaceThssilikepartitld TheobpiEparedasy Myt MedhsHnisinryorab behe or al
conposi tion of the invention diIutedpmnth_S parts dei onized water and the
fluid fl clevelpped isthemal and snaydee syrfagemodifigel, dydesiredtto inqeasethes of
desensitizing, d ifri.c iR, vitro," J. Periqgdontal.. 5 9)..,.222-525 ( Sep,
Tonay [ CABATHE t itER3e Hst Rupa smets deRlidesmgy Be I Rehpent | o
cosnet i C,UrdRe Stated PalehEApplidiioarSeAibkENambeRY1 A271366,ithe€ontEabPivhschi ncl ude
desensitizing agents, a nitrate salt, an arginine ester, a bicarbonate

sal t, potaEebicgrpainted heeein by gefarenge.gThe siicapastiels éhpresernstiny the compassiosx, a
chem cal .whi.teni Suc i r.el i . ound), an opaque
mhiteninéwgggn Y sﬁ%%ggésﬁfgﬁ%%ﬁgﬁgxgg{ ¥8ﬁ§w§§mg%§#§%ﬁﬁﬁgg agent. O her
options fAlterhagvdly ithdsilich par€ickirhay BapRsatipas atricdint 6f abdwe Sienylediti on i ncl ude
triclosan; stannous ion agents; chlorhexidine; alexidine;, hexetidine;

sang- ui ndPmaboyddFarhHi20in etabeut &% by aysight ani | i de; domi phen broni de;

cetyl pyri di g ch i - I L gk ni C i TPC) ;

N-tetr adecyw et‘hﬁf Bg%ﬁfg%%%‘%%%ﬁﬁg?é%% maweesgieg{eﬁg& el nopi nol ;
oct api nolspditins bitarbonbe, tdéiu hateq@pedicaloiindghddphateadibpdiiate)) 0i | s;
furanones, bacteriocins, ethyl |auroyl arginate, extracts_of nagnolia, a
net al ioﬁakmé@lfatszﬂg?ﬁpﬁéteéicelﬂ%ﬁ@%epaqqo%q@i (8i8; hydepsadpilicaly seni ¢ aci d,
tusic acid: (0. act  of.. S / Canel | i a extract,
a fl avonc())lg( bd,evgf‘#@g\?ﬁ?;aﬁg'l %egfétneaE%é%?%ﬁ‘%%’%fﬁﬁ%&@%’t?‘r‘?e, and propolis.
[ 0022] Theoibitativas eheresf) daiparfitul e, tHdubrasivemby b8 selasted éropd £ pdeiteh by any
means known in the art. For exanple, preparation nethods for dentifrices
are wel | Bheshkate feg. disalgiymephogphate siiydsate) icalciym selfate; preapitatgdent Nos.

55, S Bl o 0 g S A o, 2

gl ycer i ncofbinition., ARy ey ¢fiflicgInigbe ussddéh BPry@pited BRicsd HGdlida 1 S

di spersed in water in a conventional m xer under agitation. Into that

di sper si @8lsafeetgred are enmprciallyavadablg sidigassich ap M%@S Aeddngvailebla ul ose
(MO, ¢ . i oni ¢ pol ycarboxyl ate; any salts,
such as g%%ﬁ%ﬁ??$ﬂ§?§3%5%%@?%2}?§§h§§§%?§@'and any sweeteners. [0023] The
resul tant njos1s]r e Tl @gl daaé esinpoiitibnadoribgEha@eismge be fhiaadated idter med. I nto
t he gel phase_are added any pignents utilized, such as Ti02, and

addi t i on@nyyleliKery desry that PS%&S Fenfactad the adhesgntanaterial and the pasislesdrposi ti on

Th i ' '559 . ggpﬁ Q@§§ i §.0btaj . B
[Oggi]%Egﬁ§?¥§%§§y§%gfﬁén ﬁgﬁghéfregagg a ?gﬁespee ?%géﬁ%ﬁﬁhggg?, wherein
the surf afisand pdstgagel, @ dzenge edisbiebld or dHeevableytdspeay, Bygurs, dnidealnut i | | zed

are added subsequenjly.,Aq% wat er insol ubl e agents, such as triclosan, are
sol ubi | i #¢8°liy of partielly dissolyable, erongisselble)dBle fomporitioremay contae anshd t hat

sol ution j &ng. i . t 1 X1 ich is then
m xed atchﬁgﬁﬂgﬁgg%k ér%ﬁ%ﬁhél f%ﬁg£ Jﬁ gﬁﬁﬁﬁ%ggfaﬁﬁ%§é8%ﬂ$gcuum(ﬁ
about 20 dosageiforth obtheans of dbigge Stlected.sBkdipatits pr @atiefs daf ikclildd)yBgeneous,

sem -solid, extEudabIe paste or gel product 0025] Tests were utilized to
anal yze €kaMBley humgetantss coleraptsaflayorppiscglyesying pprbitgl gulitoandAgr t he overal |

in situ LDl L t - Wit hi al yses
was por o2t py EERT AN EPLOOEL AR AR paS ARl FOAE, SRR, VO

ni t r ogen camtagrephn (nichdmsss) planthmn goh hed sodieas carboenheathyldedulbbe] starch,

(BarrettJoi ner-Hal ender del average .po di ter was determ ned based
on ¢ he. ABSHNGEY SRERARRY TErPERNg PRITACE B ERs AT SYPRAL aRPa and -
Porosi netry System (ASAP 2010) available form Mcroneritics |Instrunent

Cor poration, Norcross, Ga. Sanples were out-gassed at 150-200. degree. C.
until the vacuum pressure was about 54nmu. m of Mercury. Such an anal yzer was
an automatic volunetric type at?? K Pore volune was obtained at a pressure
P/ P. sub. 0=0. 99. Average pore dianeter is derived frompore volune and
surface area assum ng cylindrical pores. Pore size distribution

(. DELTA. V/ . DELTA. D) was cal cul ated using the BJH net hod, which provides the

pore volunme within a range of pore dianmeters. A Halsey thickness curve type

P~~~ o~



cc/g of pore volune as neasured by WElI nitrogen porosinetry is from pores
havi ng a pore size of 600 Angstrons or smaller. [0026] The invention al so
includes within its scope several related nethods. For exanple, the
invention includes within its scope nethods of reducing dental sensitivity
and net hods of occluding a dentin tubule of a manmmalian tooth.

[ 0027] Each _of these nethods includes the steps of applying any of the
conposi t iceHlos dydraapranydmethyl ceulos ond hydrcwéethyip@f{ﬂ@satamn may be
carried Qut by, Vi thod, so long as the adherent material and the
particles are placed in contact with the tooth surface. Application may be
acconpl i shefdobs] brSigkicehts fagRiingudéd, if @Bire@JExipies of siitabsd Ng (| avage of
oral cavity), foam gel and in-tra apg!ication,.nasticatigg, sprayi ng,

pai nt i ng Subfgetantsdpclade,watey-spinbie $é\i§5&f igher fatty acid gopgplXreridanat i vel y, the

| vent i on (LS of1Bh BOHR. o8 IShRRGoRLsTRIN AbflolIEpysem c heal th of a

manmal by applyrng a co%pom 0 an oral surtface ard and soft
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compounds that are reactive therewith and have long hydrocarbon chains (e.g.,

aliphatic chains of from about 12 to about 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.

[0017]  Inan embodiment, the oral composition includes a surfactant system
that is sodium laurel sulfate (SLS) and tauranol. If desired, the SLS and tauranol
may be present in a ratio of about 1:5 to about 1:3.

[0018]  Dentin that is treated with the combination of the invention produce a
fluid flow rate of no greater than about 45%, about 25%, about 20%, about 15% or
about 10% of the flow rate value on the etched dentin, as determined by the Dentin
Conductance Procedure.

[0019] . Dentin Conductance Procedure: Extracted human molars are cut at the

crown and roots using a diamond saw. The pulp is removed and the resulting
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.10:, Water QS @S OS OS Saccharin 0.3 0.3 0.3 0.3 NaF 0.243 0.243 0 243 0
243 dycerin

dentin segment is stably mounted, such as onto an acrylic block. Tubing is
connected from a hole in the acrylic block mounting just below the pulp chamber.
The dentin segment is connected to an apparatus that measures the rate of fluid flow
(hydraulic conductance).

See, Zhang et al., “The effects of pain free desensitizer on dentine permeability and
tubule occlusion over time, in vitro”, Journal of Clinical Periodontol, 25(11 Pt 1): 884-91
(Nov, 1998), the contents of which are incorporated herein by reference.

[0020] The top surface of the dentin is etched with citric acid. The fluid flow
rate across the etched dentin is measured under 120 cm water pressure. The dentin
surface is then brushed 2 minutes with a slurry of the oral composition of the
invention diluted with 3 parts deionized water and the fluid flow rate is measured
again. See Pashley et al., “Effects of desensitizing dentifrices in vitro,” J. Periodontol.,
55 (9): 522-525 (Sep, 1984).

[0021]  The oral care composition may include any other therapeutic, cosmetic,
and/or aesthetic materials as may be desired. Examples include desensitizing
agents, a nitrate salt, an arginine ester, a bicarbonate salt, potassium nitrate, and an
arginine-bicarbonate-phytate complex, a chemical whitening agent (such as a
peroxide releasing compound), an opaque whitening agent (such as hydroxyapetite)
and an anticalculus agent. Other options for inclusion in the oral care composition
of the invention include triclosan; stannous ion agents; chlorhexidine; alexidine;
hexetidine; sanguinarine; benzalkonium chloride; salicylanilide; domiphen bromide;
cetylpyridinium chloride (CPC); tetradecylpyridinium chloride (TPC); N-tetradecyl-
4-ethylpyridinium chloride (TDEPC); octenidine; delmopinol; octapinol; nisin; zinc
ion agents; copper ion agents; essential oils; furanones; bacteriocins, ethyl lauroyl
arginate, extracts of magnolia, a metal ion source, arginine bicarbonate, honokiol,
magonol, ursolic acid, ursic acid, morin, extract of sea buckthorn, an enzyme, a
Camellin extract, a flavonoid, a flavan, halogenated diphenyl ether, creatine, and
propolis.

[0022]  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 United States Patent Nos. 3,966,863; 3,980,767;
4,328,205; and 4,358,437, the contents of which are incorporated herein by reference.
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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 carboxyl methyl cellulose
(CMC), carrageenan, or xanthan gum; any anionic polycarboxylate; any salts, such as
sodium fluoride anticaries agents; and any sweeteners.

[0023]  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.

[0024]  The mixture is then transferred to a high speed/vacuum mixer,
wherein the surfactant ingredients are added to the mixture. The silicas utilized are
added subsequently. Any water insoluble agents, such as triclosan, are solubilized
in the flavor oils to be included in the dentifrice, and that solution is added along
with the surfactants to the mixture, which is then mixed at high speed for about 5 to
about 30 minutes, under a vacuum of about 20 to about 50 mm of Hg. The resultant
product is a homogeneous, semi-solid, extrudable paste or gel product.

[0025]  Tests were utilized to analyze the structure of initially produced silica
gel during the overall in situ gel/ precipitate production method. Included within
these analyses was porosity. Such a property of accessible porosity was obtained
using nitrogen adsorption-desorption isotherm measurements. The BJH (Barrett-
Joiner-Halender) model average pore diameter was determined based on the
desorption branch utilizing an Accelerated Surface Area and Porosimetry System
(ASAP 2010) available form Micromeritics Instrument Corporation, Norcross, Ga.
Samples were out-gassed at 150-200.degree. C. until the vacuum pressure was about
5 mu.m of Mercury. Such an analyzer was an automatic volumetric type at 77 K.
Pore volume was obtained at a pressure P/P.sub.0=0.99. Average pore diameter is
derived from pore volume and surface area assuming cylindrical pores. Pore size
distribution (DELTA.V/.DELTA.D) was calculated using the BJH method, which
provides the pore volume within a range of pore diameters. A Halsey thickness
curve type was used with pore size range of 1.7 to 300.0 nm diameter, with zero
fraction of pores open at both ends. The particles of the invention also-have porosity

such that when an aqueous dispersion of the particles is dried less than about 0.45
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0.4 0.4Tix2 0.5 0.50.50.5 Sorbitol 20.85 20.85 20.85 20.85 PW/ VA
Copol ynmer 13% soln 15 15 15 15

cc/ g of pore volume as measured by BJH nitrogen porosimetry is from pores having
a pore size of 600 Angstroms or smaller.

[0026]  The invention also includes within its scope several related methods.
For example, the invention includes within its scope methods of reducing dental
sensitivity and methods of occluding a dentin tubule of a mammalian tooth.

[0027]  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, irrigating, wiping, rinsing (lavage of oral cavity), foam/gel and in-tray
application, masticating, spraying, painting, etc., or applied by film or strip.

[0028] Alternatively, the invention includes methods to increase or maintain
the systemic health of a mammal by applying a composite to an oral surface (both
hard and soft tissues of the oral cavity). The composition for use 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.

Example 1

[0029]  Two compositions paste-form was prepared using the materials and
amounts set out in Table I and the process described below. Compositions B-D
represents a composition within the scope of the invention and composition A is a
control composition that does not contain the specified silica particle. Ineos AC43

silica has a pore volume of 0.29 cc/g.



NaOH 1.2 1.2 1.2 1.2 Thickening silicas 1.5 1.5 1.5 1.5 Abrasive silicas 20
17 15 11 Ineos AC43 snmall particle silica 0O

Table I
: TR B T

Water O] QS | QS | QS |
Saccharin 0.3 0.3 0.3 0.3
NaF 0.243 |0.243 | 0.243.| 0.243
Glycerin 20 20 20 20
Propylene Glycol 0.5 0.5 0.5 0.5
Carboxy methyl cellulose (CMC) 1.1 1.1 1.1 1.1
Iota Carrageenan 04 0.4 04 0.4
TiO2 0.5 0.5 0.5 0.5
Sorbitol 20.85 | 20.85 | 20.85 | 20.85
PMV/MA Copolymer 13% soln 15 15 15 15
NaOH 1.2 1.2 1.2 1.2
Thickening silicas 15 15 1.5 1.5
Abrasive silicas 20 17 15 11
Ineos AC43 small particle silica 0 3 5 9
Flavor 1 1 1 1
Triclosan 0.3 0.3 0.3 0.3
Sodium laureth sulfate 1.5 1.5 1.5 1.5
Total 100 100 | 100 | 100

[0030] Sodium saccharin and sodium fluoride was dissolved in water.
Triclosan was dissolved in flavor.

[0031]  Glycerin and propylene glycol were mixed together. Sodium CMC
and iota carragenan was dispersed. Titanium dioxide was added to the mixture.,
This was followed by the addition of sorbitol. To this sodium saccharin and sodium
fluoride in water was added and it was mixed for 15 minutes at 49°C. Then the
PMV/MA copolymer and sodium hydroxide (50%) were added at 49°C (5 minutes
mixing). The whole mixture was dropped into a mixer and mixed. Subsequently the
abrasive silicas and the Ineos AC43 silica particles were added at high speed under
full vacuum.

[0032]  Premix flavor and triclosan and sodium sulphate powder were added.
It was mixed for 10 minutes at medium speed under full vacuum. The vacuum was
released and the whole batch was inspected for uniformity.

[0033]  Fluid flow across dentin samples using each.composition (A-D) was

measured using the procedure described above.

%Flow vs.

Composition etched baseline




359 Flavor 1111 Triclosan 0.3 0.3 0.3 0.3 Sodiumlaureth sulfate 1.5
1.5 1.5

A (0% AC43 silica) 92+2
B (3% AC43 silica) 77+8
C (6% AC43 silica) 22+4
D (9% AC43 silica) 51

[0034]  Dentin treated with compositions C-D (polymer and small particle silica)
produced a fluid flow rate that was 5-22% of the fluid flow value of etched dentin which was
significantly lower than that of composition A with polymer alone. Values for typical
commercial dentifrices without the small particle silica/polymer would be 50-100% of the
value of etched dentin (ref: Pashley DH et al, Effect of desensitizing dentrifices. J.
Periodontol, 1984: 55: 522-525). Thus, compositions C-D produced significant reductions in

fluid flow rate.

Similarly, confocal microscopy images taken of etched dentin treated with
Composition C showed significant occlusion/ coating of the open dentin tubules
when compared to etched dentin treated with Composition A. In addition, the
occlusive coating produced by Composition C was resistant to acid dissolution by

cola.
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1.5 Total 100 100 100 100 [0030] Sodi um saccharin and sodium fluori de was
di ssolved in water. Triclosan was dissolved in flavor. [ 0031] dycerin
and propyl ene glycol were m xed together. Sodium CMC and i ota carragenan
was di spersed. Titani um di oxi de was added to the m xture. This was foll owed
by the addition of sorbitol. To this sodium saccharin and sodi um fl uori de
In water was added and it was m xed for 15 mnutes at 49C. Then the PW/ MA
copol ynmer and sodi um hydr oxi de (500/51%%@@ added at 49C (5 m nutes m xing).

The whol e m xt xer and m xed. Subsequently the
A Sra §? ﬁ%ﬁ?&ﬁﬁoﬁA gﬁ Iﬂ]g ; ;

abrasive silicas an neos I ca particles were added at high
speed under fuall vaxcadharexit(iﬁ%hﬁ?em X flavor and triclosan and sodi um

sul phat e powder were |, It was m xe es, at medi um speed
nder 1 ul | OvaBuum PEHECE BRTRRARAS SAg SRR SRIOLIRO R S B O Fohas

i nspect e%ﬁ&éln%ﬂéisgﬂﬂéshe E%%lﬁltﬂé& &chﬁpﬁl%lsarﬂ@ﬁﬁt'd}aﬁm'ﬁﬁ usi ng each

conposi tion (A-D) was nmeasured using the procedure described above. A (0%
ACA3 si | iveeight or greater, and the composition provides a fluid flow rate of no greater than

about 45% of the fluid flow rate of etched dentin.

2. The composition of claim 1, wherein the particles have a porosity of less than

about 0.45 cc/g in pores of about 600 Angstroms or smaller.

3. The composition of claim 1, wherein adherent material is a polymer having a

number average molecular weight of about 1,000 to about 5,000.

4. The composition of claim 1, wherein the adherent material is selected from
polymers of polyvinyl phosphonic acid, poly (1-phosphonopropene) sulfonic acid,
poly(beta styrene phosphonic acid), alpha styrene phosphonic acid, synthetic anionic
polymeric polycarboxylate, maleic anhydride, maleic acid, and methyl vinyl ether.

5. The composition of claim 1, wherein the adherent molecule is a polymer of

methyl vinyl ether and maleic anhydride.

6. The composition of claim 1, wherein the particle has an average particle size

of about 1 to about 5 microns.

7. The composition of claim 1, wherein the particle has an average particle size

of less than about 7 microns.

8. The composition of claim 1, wherein the composition is formulated into a

form selected from a rinse, a paste, a gel, a gum, a dissolvable lozenge, and a film.

9. The composition of claim 8, wherein the film is a dissolvable film.

11



92 2 B (3% AC43 silica) 77 8 C (5% AC43 silica) 22 4 D (9% AC43 silica)
5 1 [0034]Dentin treated with conpositions CD (polynmer and small
particle silica) produced a fluid flow rate that was 5-22%of the fluid

fl ow val ue of etched dentin which was significantly | ower than that of
conposition A with polyner alone. Values for typical commercial dentifrices
wi thout the small particle silical/polynmer would be 50-100% of the val ue of
etched dentin (ref: Pashley DH et al, Effect of desensitizing dentrifices.

. Periodo 1984: .55: 0 roduced
5| gni fi canm(fgﬁﬁﬁ?‘?‘Bﬂ%h?%og %?‘I)’%Wr Cgf@ns %a%sﬁ‘? ZlggratgF‘ECal ni cr oscopy
I mges taken of etched dentin treated with Conposition C showed significant
occl usion/coating of the open dentin tubules when conpared to etched dentin
treated witH. @bﬁrp@ap@sltmn F clpim éé@ﬂthﬂmmnrﬁmgﬁ@¢&§B$ltlélng@'§lem“ﬁgle|§ﬁ@‘duced by

Conposi t If roma n\g\@ate rsgl% a%ta%gllmrtleoes é:r, e(xj bl%lafsb%%la (] s OQXssmm nitrate, and an

arginine-bicarbonate-phytate complex.
12. The composition of claim 1 further comprising an antibacterial agent.

13. The composition of claim 1 further comprising an agent selected from a

chemical whitening agent, an opaque whitening agent and an anticalculus agent.
14. The composition of claim 1 further comprising triclosan.

15. The composition of claim 1 further comprising a surfactant system that

comprises sodium lauryl sulfate and tauranol.

16. The composition of claim 1 further comprising a surfactant system that
consists essentially of sodium lauryl sulfate and tauranol in a ratio of about 1:5 to

about 1:3.

17. The composition of claim 1 further comprising an agent selected from a
stannous ion agent; 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.
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CLAIMS 1. An oral care conposition conprising: a. an adherent

mat eri al ; b. particles having an average particle size of about 8

m crons or |ess, wherein the particles are present in the conposition in an
anount of about 5% by weight or greater, and the conposition provides a
fluid flow rate of no greater than about 45%of the fluid flow rate of

et ched denti n. The conposition of claim1, wherein the particles have
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al pha st %&gg phosphoni ¢ aci d, synt hetic ani onic polyneric polycarboxyl at e,
mal eic a ride, maleic acid, and nethyl vinyl ether. 5. The
conposition of claim1, wherein the adherent molecule is a pol ymer of

The ¢ ion of claim1,

met hyl viny her a leic a hydrl de. 0 OSI

wher ei n thelgpii“?mﬂt@‘ﬂ%&?%lﬁ‘ %ﬁ,&&g@nﬁ%ﬁf&r@\tﬁ%téﬂékmg% #opy about 5

m crons. as an

aver age Baper ST RTRRPbyRenR ackt Boll @%@Pﬁ%@’%@“ﬁ%ﬁfﬁetégﬁpos. ti on
of cl ai mpbly(hblers@rm& lbimsphuumsacid)xahphasstymnmpihaslmbmm@dayﬁﬂreﬁt anioait ed from
a rinse, aste a gum .a di | vabl e | pzen ndafllm 9. The
conposi g IB?H%P%W?E e TRy A Talel 2516 DR FRYIGEEE 10
The conposition of claim1l further conprising a desensitizing agent.

11. The conposition of claim1 further conprising a desensitizing agent

sel ected frZQnThe methar ef cdaiint 18, swheseigitie partielsthes an aviagaphoieht sizesefl t

pot assi umn rat.e, 2}(1 an argi ni ne- bi carbonat e- phytate conpl ex. 12. The
conposi tl%sﬁt A ot AICKS her conpri si ng an antibacterial agent. 13.
The conposition of claim1 further conprising an agent selected froma

chem cal whitening agent, an opaque whiteni ng agent and an anti cal cul us
agent . 21. The method claim 18, wherein the particles have a porosity of less than about

0.45 cc/ g in pores of about 600 Angstroms or smaller.

22. 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 an adherent polymer,
a silica particle having an average particle size of about 8 microns or less, wherein
the particles are present in the composition in an amount of about 5% by weight or
greater, and an agent selected from 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, honokiocl, 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.
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14. The conposition of claim1 further conprising triclosan. 15. The
conposition of claim1 further conprising a surfactant systemthat
conprises sodium lauryl sulfate and tauranol. 16. The conposition of
claim1 further conprising a surfactant systemthat consists essentially of
sodium |l auryl sulfate and tauranol in a ratio of about 1:5 to about 1:3.

17. The co 05|t|on of claim1 further conprising an agent selected froma
st annous i ofP-dgeRrethedh Phelpiex 24 wherein the duration of &es is@bpiet 1 mantonar i ne;
benzal konjyd g}@p rlde salicyl anilide; dom phen brom de; cetyl pyridini um
chloride (CPC); tetradecyl pyridiniumchloride (TPO;

N-tetradecyl- 4- ethylpyrldlnlunlchlorlde (TDEPC) ; octeni di ne; del nopi nol ;

octapinol; pjsin; zjn n a copper ent; essentjal oils

f ur anones: §£§¥@g$%é9%g%§ Vﬂ&ﬁ@ﬁ? eH@ﬁ?ﬂéﬁghe@%FP%%?%“hﬁsﬂmgnol|a a
metal ione H3E SLOLNE. @gy. okiol, magonol, ursolic acid,
ursic acid, Rﬁgﬁﬁr extract ggmgggﬁ ucﬁ?hg?%n a perOX|de an enzynme, a
Canel lia extract, a flavon0|d a flavan, hal ogenat ed di phenyl ether,
creati ne, hod of reducing dental sensitivity
conpri si ng g%;ﬁ{) Og &b ogluding 4 %%E“btPi"éle Itﬁ%ﬁu‘tf%ﬁ?tqg agnapmban ¢ i on
conpri si QQo@ﬂ:oﬁﬂﬂ%ﬁ hgtb Bhe Bt Aurfileb b EBrBRL oS AN average
particle size of aﬁ%ﬂhngy%gcroﬁ% or ?gss e &%OBCS §¥ (ectes are pr esent
in the ccwbernt materiah and aaitivaparitde hivdog aﬂ%réryagwpagh‘le 53Ze @r&ahaﬁo 19.
The net hod qf | ai 1?, w@grein t he adherent material is selected from
poIynersgg?aﬁB&VUPEG?JBﬁﬁ froni ¢ acid, poly (1-phosphonopropene) sulfonic
acid, poly(beta styrene phosphonic acid), alpha styrene phosphonic acid,

S nthetlc a anhydri de, maleic acid,
synt het o %q ;rgf. €o glé%ia&a bpdggu@mémh%&ug@@ssn18 ydride, male

particle has an average particle size of |ess than about 7 m crons. 21.
The nethod claim 18, wherein the particles have a porosity of |ess than
about 0.45 cc/g in pores of about 600 Angstrons or smaller. 22. A

met hod of maintaining or increasing the systemc health of a mammal
conprising applying a conposition to an oral surface of a mammal at | east
once a day for a duration of time, wherein the conposition conprises an
adherent polyner, a silica particle having an average particle size of
about 8 mcrons or |less, wherein the particles are present in the
conposition in an anount of about 5% by wei ght or greater, and an agent
selected fromtriclosan; triclosan nonophosphate; chlorhexidi ne; al exidine;
hexeti di ne; sangui narine; benzal kortium chloride; salicylanilide; dom phen
brom de; cetyl pyridiniumchloride (CPC); tetradecyl pyridiniumchloride
(TPC); N-tetradecyl-4-ethyl pyridiniumchloride (TDEPC); octenidine;

del nopi nol ; octapinol; nisin; zinc ion agent; copper ion agent; essential
oi l's; furanones bacter|OC|ns et hyl lauroyl arginate, extracts of
nagnolia, a netal i on source, arginine bicarbonate, honol dol, nagonol,
ursolic acid, ursic acid, norin, extract of sea buckthorn, a peroxide, an
enzynme, a Canellia extract, a flavonoid, a flavan, hal ogenated di phenyl

et her, creatine, and propolis. 23. The nethod of claim 22, wherein the
duration of tinme is about 1 nonth to about 1 year. 24. The net hod of
claim19, wherein the particle of the conposition has an average particle
size of |less than about 7 m crons. 25. A nmethod of occluding a dentin
tubule within the surface of a mammalian tooth conprising applying to the
tooth surface a conposition conprising an adherent material and a silica
particle having an average particle size of about no greater than a dentin
tubule. 26. The conposition of claim2 further conprising tridosan.
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