TITLE OF THE | NVENTION Oral Care Conposition to Reduce or Elim nate Dental
Sensitivity BACKGROUND OF THE | NVENTI ON 10001] This application relates to
an oral care conposition. [0002]Dentin is a portion of the tooth internal
to the enanel and cenentumthat has a radially striated appearance owing to

a |large nunber of fine canals or tubules known as the dentinal tubules.
Tubul es run fromthe pul p cavillJLE®K RHRENVEMNIPNf the dentin and are

general |y about icrons in dianmeter at eir base and samewhat narrower
at their periphébgg(g%ﬁéﬂ§§PS?€°H&P FP?EQQBHQEHBFB“QE@H@ﬁW?Qbnnent in
the oral cavity, as they g & gyﬂggﬁgfpﬂiﬁqugggF#qor cementum The

y the guns. i

cenmentumin turn is often covere is commonly

under st ood [goat] parthighppliedtidritdldtes ¥Pas edaltdabeesmpositidread to tooth _
sensitivity, an irritating and painful condition. In this theory, recession

of the gum [0002] exddewsn senpattion ofothertosthoimterTiaé tethedvned mmet caméntutnur n
exposes the gol I ow_dﬁgti nal _tubul es. The exgo ed tubu esegguse nerves
within t HBathes aradjalie siyigted appeasange SWIBE Bja%&%‘ifﬁ FT 8Y ANe 303y °F
because i er [ i i pt gri or of
%Eﬁfes%me@\ﬂ?af ﬂ’lda ?%nttlﬂag@a{)ﬁlgs.t 3 ﬂ{ﬁggrﬁ Fron LRE hﬁfp @zﬂﬂ%},n{ba e

the tooth I's accel erate rough mon  ehvi‘r on stinmuli,

such as heaiphe?Plof th€AEMIiR 8hd 28 GeREMTY GRouR B oTRIPGRE FPliaRiES A Be@
stimuli, 'such as brushing, are able to’irritate the nerve through the open

denti n t inst endsothdwieataiyrrowenbethesi peripherypiitbules asenst usuadlyt eqtdsedppear s
to result fromthese stinuli, which apparently cause flg%d novenents in the
dent i nal thasoveenment inthe oral cayity (79 thag ave usialherverpd Gy £resml &t i onal |y,
two approaches ha been taken to treat or amgliorate tooth sensitivity.
Under ® ond CORERBEEH PeCREVTEM Lo R IR FEonALTeR RS the nerve i s

al tered by ﬁm@b]ncatm e RHhmR Y Al AISHE ShatHRallPRk ke eRBONR fubuld can
stinul ated, or not stinulated as greatly. Known agents useful in this

chem cal lapde®@amith sensitivttyngn mitaﬁﬁ%g ard galinfl conditicas Ipdhiaskeony, nédessiva,

pot assi um bi car bonate, potassiumchloride) and strontium zinc salts, and
chl ori de afdhe gum ling ggpesepremestBAUtoRIPFORe hE syerledsenpatum dn ey Pases el d

o, 108 0008 B S LSS R LR B
art incl Ua]qf’ecg%le%cgfflig%f i %te%ﬁ@r%tixﬁhﬁ%caﬂ@ﬁﬁréiﬂl ‘éﬁheen%E%}cf) transfer

wat er - swel Ta ytes, el c acid copolyners an | yet hyl ene

par ti cl espetiveAthéionRYRr anbdahteridioofehe fosthlis aostléfaeediabaghahe talpplesaches,
because they require the incorporation of one or nore additional materials

to the deGomimémenvireymeeasallstimuli,fsochab deab ol fchemitals esd pliyisical andchni cal
or related to increased costs. For }hi re}gson there is a neEd in the art
for a derfbeehanigaliygssurg o stigady, syFh e RrUsypg, Y ARIe 19 BoiaedBRIEI Y i ty, yet
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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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cal ciumcontaining mneral within the dental tubules. BRI EF SUMWARY OF THE
| NVENTI ON [ 0008] The present invention provides an oral care conposition
according to claim1. The conposition can reduce and/or elimnate the
perception of tooth sensitivity. The conpositions described provide a fluid
flow rate of no greater than about 45%of the fluid fl ow value of etched

dentin, ' 9 [ j ' LLity. BRI EF
pescr pri SR e e Bl Al o g AR R ERAT R
occl usi omdwyﬂ@%@fmg@mﬂghé' aftides/er sus conposition Cin an

acid-treated manmal i an toot’h substrate. DETAILED DESCRI PTI ON OF THE
| NVENTI ON [ {@006] TheHpmiesnt,itmih des chémina! hrd éhey mesbpnivekappranchies dapcause

conposition that, contains at |east (a) an adherent. materi.al d,(b)..a
silica pdeyErPeuirgfe SICPrReraggmMq (9"% ‘%Tef§°€ﬁ1a ‘g’&oé‘élenﬁg?rtl?lﬁ It(é?ﬁ? flén%#n%out
no great . i . .o, Lh D i . j i,ize of
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wei ght orper @ Riasor Heere QR oekd i fise ARt fof @ deatifricithat, wpal usdgsrepentsicr and
non-therapeutic conponents, and may also be utilized in the practice of
vari ous neduodstooth sensditivity cyetds not asdoginder] withhsignifirans pseressing ore

i nvention, The conposition within the scope of the invention nay be useful
in, for eﬁ@éﬁw ation disadvaBtagesel i minating tooth sensitivity of a rmammal,

i mpr ovi ng/ mgd i ni heGre . ggé*eﬁls j éﬁ?& es.

[ 0011] The mqﬁ@omggf‘?@?gy%&%‘%ﬁ?l%%%%%g{q C ugfeveg%ea erhgrnt %eri al .
The adher g);ubRESKtaflingBNirRealdMth MW Gital Ribieglevel oped in the art that
attaches to the surface of a mamrmalian tooth and/or to the heterogenous

bi of i | m which al so may beBRIEESHMMARYtOB{IHE INVENEKNAL t achment nmay
occur by ani nmeans, such as jonic_ interagtion, é%n der Waals forc

: €s.
hydr ophobi c 10981 ophThe present inantionspravides ath aral $RES SOHNPRETON %ﬁcoﬁ‘iy‘gbté’,

for exanpl.e hit.osan, chj.tin, a_gum i i e

cont enpl atain ;ld f;[é}eewmﬁlépf‘ &P rF%‘&?%%édg%l;@L%{r%&% %%?%98&&%& Py Hor s
(herei naf %é?{sit‘i\ﬁb?r’fﬁg c&%peeido?@tde%&me&ﬁr@vfaw gart flowtdasd ofHbYreatep thdie
surface of a tooth. Such polyners nmay i1 nhclude silicone polyners, polyners
havi ng noalesw 45 % bf fid fxidfitdbwprdae bbsiched demting obpresdanting spleasbpbbiene)

sul fonic acid, poly(beta styrene phosphonic acid), alpha styrene phosphonic
aci d, synredidtiondnidemtin permeability. pol ycar boxyl ate, mal ei ¢ anhydride, mal eic

oot and metil v o ek (RCR iHIRbRGMIRE ant ey e usec.
aver a0e) ' ol ORISR £ ol BN ofeFe SARERRECHEC MDA

about 4:1a XRAS cHRpYERIch ChanRid-beauskthaasmalibateath suliseratal s i ncl ude
those recited in United States Patent Nos. 4,521,551; 4,485,090; 4, 138,477;

4,138,914; and 3, 956, 4BETANER DESCRIPAION FoEHE BRYENTIOMN t he scope of

the invention also include particles that, hav n avergge particle, size
that is no J08Wler theinyentien drscriRes beyeiny] %sraxbpraj% é’ﬁﬁt?éhé\aﬁ

wthi n ¢ nEoRgtns o 18957 Lar) R Re BBt mdlhal 4dd Mo SREE Bafudh, TREAMOPpatiRed
percei vedpho ah *a%%ga[rg;é rga{r‘ﬁi%ﬁésizes& ABALENP Bt @Rn I tabieAREpRftiduls h

size of 3 to particles y be initially present In the
conposi t i agef@el prgtitlesigtest 3-¢dnjeeons. CTlte particlesmayehe jpaesemt ini ah hyngune o€t
in the conposition at a larger size, so long as the structure of the
parti cl esabgutb¥iby weighttorfgreatens dhe sompasifians may qopdaipaddidignghrticl e

i | i f hani cal f b . 0. b wh
br ushi ng. thetapenas prdmensther e sarepanraty s s P e R RLAR K nown
or to be gﬁé(&%c%%%akf&uggﬁ?ﬁgdg, Ands Wcl@ﬁréwci@&@d adiihird scéJBe gegiged, to

i ncrease e capaci article to adhere to a tooth surface.
Exanpl es. f@yeritforl. OTidlcdpositidn within the scope of the invention may be useful in, for

example, reducing or eliminating tooth sensitivity of a mammal,

improving/ maintaining systemic health, and/ or occluding dentin tubules.



United States Patent Publication No. US-A-2007/0104660. The silica particle
is present in the conposition in an anount of about 5% or greater by wei ght
of the total conposition. Alternatively, the silica particle my be present
in an anount of about 5% about 10% about 15% about 20% or about 25% by
wei ght. [0014] Any abrasive particul ates may be used and may be sel ected

from sodi u i,carbaqpate, .calciu ho ate . Q.. di i .

di hydr at e) m‘@iﬁil uﬁﬁé%?’faAFBanﬂsgﬁ}}ﬁ qsfgpgan%%}%c(ﬁ\u%%%?éb%{ng@é?@ﬁﬁ%%@ L g.,
hydrat ed il %]&]i'i'érenjc e gﬂirﬂg bRl PR ¥ k6 Be dROEIDped inphaakt thapatiathées,
e.g., polyethylene, and co Ynatl ns thereof. In particular, the abrasive

my be sealoabkedrfatett a ntahaialiantbotpiad fof . the Iditeraigenons piedtpmathdch also

di hydrate), calciumsulfate, precipitated calcium car g%’nate, silica,e.qg.,
hydr at ed @iayibearesentian ateqihrsonmtrsgh A EACRRETE SRRY RSTHIINEAIAR)CIRR, SUCH as
silica may be. ysed, such as ecipitated.sili : rred
alr eI co E‘il%llnllé?/raﬁt}%"lum efsW%a I Irgﬁcﬁy%géé}@?%hgéﬁgl?ﬂuggg?%gbﬁtéogﬂ gfrcﬁel neos
Silicas. VAL LRGN mdlblibEAalitRoRnBabiid Nnitga) dlitinpd guaoopashations

descri bed hereln may ated into any delivery formthat permts
cont act ofolldié. @iher emiterilatedaldenent matqrials inclede any homopalynrers orf ace.

For exanple, the conpositions may be fornulated j nHo a ,['SD th rinse,
paste, a gepolymersthergmafier sefermedipeolectivrlyas e PO HMEH afy‘,at édbG’Fﬁ to, a

ey cont avirientyoCiRoth PlrkPOBReraRy PR PR P e A PR B
d ' ) i
vary epeg{idr{z,gnég,gl?g g?)l)?{grmgﬁgé%f}grﬁ% 3?@2?2&?@ pRSGHOrUpreperd) sulfsiipasids or

carriers ¢an In colorants, flavorants,

gl ycer i n, pgBi(béta@tyrene!gHogphoaiedicad), alptpydtereneglyssphoniwadd, syntbietieanionic
sol vents, gum bases, thickening agents, surfactants, carrag&gﬂatt (rj

h
moss), xapblyanegapobrdrngilate raldorphpdride, malgicpeide and maetéyy] vipy W*‘%Efl
lid hyd th | |1 ul d butvl ,
Pir oxy pr BelimasahAnyBblosb s cisht b Rysc nHprne P e lhaltabo s
il . [00 Sur f i i 1 i
sul tan e WretisaepE 10005 B 7000 HntiERE aviiagEF oIl fitio i itcRimEhts, one

monogl ycegi Ae,son Qgéli%lgﬁié%%f rﬁé’&v?l anylleehaagidimatéit tanbly deigiep ruf drabediple, a
nonogl yceri de of hydrogenated coconut oil fatty acids; higher alkyl
sul f at es suekoraer s0ib offabautrlyd to shotat:k; Cih Olatmﬂr%b@‘ﬂ@ﬁﬁt%u as

sodi um dodecyl benzene sul fonate; higher al kyl | f oacet ) S

sodi um | aadherentimaigsialsinsludg these r?%@@ﬂ?!éﬂ%e% Stases 8&@‘1\?%@ oo

di hydr oxypr ) it e .th S tially saturated higher

al i phati cﬁa@%ﬁ@gé@@ ﬁ’ﬁ@ﬁafap att c‘igg% no carboxylic conpounds, such

as those havgjﬁﬁ?}é246¥l@éﬁ?F§rﬂ?&sfmﬁ\,sf&&hﬁlﬁfi‘eiééop'é'dﬂthe Qiveiion slsdiicdlide and
nples of the las

the like. EXx menti oned am des’i nclude N-|lauryl sarcosine,

and the sqgiriles BRitdasieun andagé partitlesizeahatistro geater thanypboutithy rveregg!
or N-palnm'toyl sarcosine. Qthers include, for exanple, nonani cini c
pol yoxyet iliaewetersafref mememakian deptindubpls, gush Hhat ons7or 1908 Particley)s/ are
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chai ns (e.gge ofd tPBRhikforfsh AHSp&Hticlésafhpibeuhitialyt ﬁr@bﬁtﬂnﬂﬁ aanpositiahons) ,
whi ch condensation products (ethoxaners) contain hydrophilic

pol yoxyet thdwing thedesired pastictésize, comagrissinitially poeent in Hie gynposidiomatane

oxide) with fatty acids, fatty al cohols, fatty amd d, ot her fat

moi et |) es, largﬁr\ﬂi%/m spleng pethe %W%r‘aﬁﬁtwwg“ﬁﬁéﬁgﬁé%qdé aciyEs of i’f{eeﬁﬁ%

enbodi nment,, ,the qral conposit.ion i ncl . r t,is

sodi um | adPt? g%%ﬁ??%eéﬁf%re ARG uﬁ’g&raapﬁ)gﬁ%h?f\ %é&?@gﬁf}&atlﬁé%ﬁ@’g%at aur anol

may be pr%%ﬁﬁbﬂu@?%@ﬁiwu%inkﬁ to 1:3. [0018]Dentin that is treated with
e

t he conbi nation o invention produce a fluid flow rate of no greater
t han about 4$00133bouTh@5Hica pactitle30sy belprepansbby ansisoeansiknewn arte bel ow

Pr ocedur o e GlopEn e AT DR BT Gedoif FAREed R NETFoRDRN o o c
t at th t [ ' o | ' ° th
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Tubing is connected froma hole in the acrylic block nmounting just bel ow
the pul p chanber. The dentin segnent is cc?nnect ed to an apparatus that
neasures the rate of fluid flow (hydraulic conductance).



See, Zhang et al., "The effects of pain free desensitizer on dentine
permeabi lity and tubul e occlusion over tinme, in vitro", Journal of Cinical
Periodontal, 25(11 Pt 1): 884-91 (Nov, 1998). [0020] The top surface of the
dentin is etched with citric acid. The fluid flow rate across the etched
dentin is neasured under 120 cmwater pressure. The dentin surface is then

br ushed i ith t int i ti

i uted vRHed Saiet Lofral SpbitoRNg Ura- oz BTBRE0; 13 Picd BAaleR o
ns _ Pont bt ALy 10, "
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conposi t i ealnRynpositiode Adrynativey, theeilipeprrticle mey ietpreserdrin/ar amesmhef i

materials as nmay be desired. Exanpl es include des itizing. agents, a
nitrate s@bqqt»':a%n/ ahoyitAD e ab@tlblﬁ%aalkﬁ‘&azolfbﬁéf‘]éo‘éfaﬁl/,f By %g’itum nitrate, and

an argini ne-pi carbonat e-phyt ate_conp] ex hem ' ' (such
as a per oxi (igbfﬁl eaginﬁgabgﬁéﬁsgﬁﬂslcfu %%B%ﬁldg u\%’(}l % gﬁi’ﬁ@' gggg{&{%%&%s

hydr oxyapgddit:&d bRAfbRAEMAG \sHipgeH g Gkdleiurf phosphateatibiyizhteyj on i n
the oral care conposition of the invention include'triclosan; stannous ion
agents; cédleiunrsitatee previpitatddnelcitmea@ibanate; sibem(ag nhydreded sélicedl koni um

chloride; salicylanilide; dom phen bromde; cetylpyridniumchloride (CPC);
t et r adecypyigie _dflwmmmmmmdﬁd@rgﬂq?eﬂa}smﬁaéﬂﬂﬁae%giPOL}fegi‘ﬂ?Pﬁy‘?li‘@i ni um

chl oride (TDEPC).. octenidi ne; del nopi.nal ; o¢ i I WA i

agent s; c((:fb‘ggin ts, ?‘g[l; qgsféaéﬁf‘ir‘i'é?’ t&el@Faﬁlﬁéﬁla%%?&%gggg(lﬁgghlc %éslﬁ%ért\ hyl

| auroyl apgi t f | @ Adaldifthh SEEHE Sprettiitatede

bi car bona?g?%%gl@gl'?ﬁ%%%%oq, rgtlt) ?gl}gigig%})aduar sli c acid, epn%r il?li,t extract of
sea buckt bglefumaariiEtesili@ (Cahydateksilias), calaifrhapyoophdsplatelandan,

hal ogenat ed di phenyl ether, creatine, and propolis. [00,224 The. .oral care
conposi t i oombinatiens. ety pmotsilichmayraases spgh ap preqipiated silicas or sihea ar ¢ .
For exanple, preparation methods,.for tifrices are

exanpl e, Sgisdé)%%rb“éiimierf:oah‘?‘@é‘aa@’ gyailaig silifes RBEE a?%@%égﬂ \gg?‘éé%,[b}%?;
4,328, 205,_and 4 43 eﬁ% ctant (e.g., glycerin,
sorbitol, frﬁ’lr%gw%sﬁéélﬁﬁ?%&#r&aﬁgﬁbr ptgflyet nge glycol) is dispersed in
water in a qpoYsNti onRl ordl e contiSEsiAgns dédceibed tdreirt hay tii fopendated iate
added the thickeners, such as carboxyl nethyl cellul ose £CIVC) carr ageenan,
or xant haangufaliveny fermh thatcperoiiteozoTiiastydfahe adhayensanateriaband the pastslgsnto

fluoride anticaries agents; and_ any sweetepers. %ggZ?f})Thel A ul t ant mt ture
i s agi t at ébe tepthisuafasenbge rernple dhe spmpositionsdpay p¢ PHIY RS 1§ 2 FEEE are
added any pignents, utiljzed, such,.as.Ti,qQ2, yt ] i

base r equir{)rleg - 2 Bagl§y ﬁgf’i’ [aﬁgzﬁnl_geo@lgﬁ%vé%i%& ?ﬂg‘f’% g%)‘r% gggy:’ ﬁg& edf %ﬁldtl g fi:}irfne

m xed unti &ﬁ?ﬁ-@ﬁﬂ i b SoOiidadsofisble). ThéBadpoditirmindyudantain n
transferréh'}?)(l)ll}g gh's §1e1 /va%%ls'rf?m' xer, vvhg)r ein thl'ga]psurfact_ar%"ltjclr e

i ngr edi entcpneeatisfsiaskcipiehoriartiars althibaghitheseagillivary deperginganite

subsequently. Any water insoluble agents, such as triclosan, .are
sol ubi | i zetbsage formioravesnsoifidosege selerted. JRNCAPeTHS O SaFSTS IR IREUdRN T hat

| uti i d | ith, th f . ) i i h
mxed ot xamBgcaamegni alomtis HanStaEn i o Pt Aol ol 5 M
b 20 f s kéni
about t Oro%&?%e Q&Fmtgﬁgr othag lsBRf%ﬁﬁgéd gﬁtm BEQ%’ %Ckéruﬁgs' HYEEE R0 PfdEtants,

sem -sol i (P e’paste or gel pro 0025] Tes were utilized

to anal yz&aiRfreshhH ;(ﬁam @n@sfs%, ix@htha %‘anﬁﬂﬁi godiliaichisuxygaethylicelhglosgestarch,
u

overall in situ gel/precipitate production nethod. Included wthin these
anal yses vgolypinydgiytryolidireh hydpoopethy) pripyd celulase) by grspybiutyl methydot ai ned
usi ng nitrogen adsorption-desorption_ jsothermneasur nts.,. the BJH ‘
(BarrettJaoe owh&ﬁa@fy)prﬁaahme&bﬁ%@% éngslb‘/r‘ﬁﬁf)éyf%i gewose A8 pased
on the desorption br.anch utilizing an Accel erated Surface Area and

Por osi net r%}n%%l?%lfﬁ ?lﬁ\% 2010) available form M croneritics Instrunent

Cor porat i on, émfe(}r Osgurfgé‘tanmg% HRIBIQYif gesinel] Brarhbles2¥Guiieblee. C.
until the vacuumpressure was about 5 nmu.m of Mercury. Such an analyzer was
an aut onatdurfacthnsahciudetwaterabluble KaltPof bighsrdaty waisd pnggheeeride a

pressure P/ P.sub.0=0.99. Average_ pore_dianeter j.s derived fra%p?re vol une
and sur f acaonesalfates, sHdhpsceisedivmesaliypf monopglfated; mongelycerigegt ,

(. DELTA. VI, DELTA. D s cal.cul at.e [ 1 / i t he
bore vol e Foresb il b7 Mph R HIREC Cuo SIBERIETE, | pe
was used with pore size range of 1.7 to 300.0 nmdianmeter, with zero
fraction of pores open at both ends. The particles of the invention also
have porosity such that when an aqueous di spersion of the particles is

dried | ess than about 0.45 cc/g of pore volunme as neasured by BJH nitrogen
porosimetry is frompores having a pore size of 600 Angstrons or snaller.

[ —



conpositions described above to the tooth surface. Application may be
carried out by any nethod, so long as the adherent material and the
particles are placed in contact with the tooth surface. Application may be
acconpl i shed by brushing, flossing, irrigating, w ping, rinsing (lavage of
oral cavity), foam gel and in-tray application, nmasticating, spraying,

pai nti ng, " i ' | 0281 i

conposi t i%ﬁéag?’ atl%rél aﬁﬁ%‘h’?‘?’b’% srr%lglé}géesgiog‘gﬁ{l Jr?locrir%cly kluﬂ))gs toéagl%ll%{rg%%’eﬂ rrnglh%}tqai n

the syst egilfoadberkdd)s@éh as SEIB 1y PadlfotcBate; Hghpofittyeacid estersball, 3ur f ace
(both hard and soft tissues of the oral cavity). The conmposition for use in

t hi s net hdihydegxyperopape dafonatepand oy substamtiallieshturated inighemaliphatiaacyleast
one of tri cl,cg%a tric _Oﬁan nonopho?{()?ha .e; chl or hexi di ne; ,al exi di. ne;
hexet i di nmi rﬂgdpwsr phatie Apung sabeny i COMRPENAS 7YV ASHROSE feving 12 dfen

brom de; i al,um ehl of . et X0 TMa¥ ride
(0~ FEPPREHLUE ALY RS TG dev i S RE BRI Gnfip i i Hhelad
del mopi Nojnen@iehad iahtides Mdhde NEidifyl Sitcagndlandepddiie) pagessiumensent i al
oils; furanones; bacteriocins, ethyl |auroyl arginate, extracts of

magnol i a, ethanelamhinesalts o6 Nekurgl, N-miyrstoyb ar dpalmitoybsmsresine. iens| |
ursolic acid, ursic acid, norin, extract of_ sea buckthorn, . ,a roxi de, an
enzyne, a“'@g%ﬁsq/ femexamples pongniopig palyPyye y}q%{?ﬁcﬁ%ﬂ SRS Qoramia

et her, cr khe 0l i.S. ' L ay,
al thougn B SeRoh MeRlbte 2 Bl FHiof B pRa BRpIRACAL stitaBlaribinR 450,
over a dué@ctahﬂﬂgg%%tl%taﬁeqm oBAMARAI cotanhidopRepyldsdtainelatipylt glueesidear s
or for a lifetine. anple 1 0029] Two conposi tions paste-formwas

prepar ed cmdgnshtionpabddutialcf etingleneoxitteswithtvarigus hydregen congaidingie process
descri bed bel ow. Conpositions B-D represents osition within the scope

co
of the i n@rppyAdsthataegeastivedherewith anddivedongdinsBeratoon Ghiadns $des not

of 025 cERGRAG 08 EROS SEBeT A ekt Rraaet by FTRORABREANP I
- 130 proddets fthofambss)lcohtdin hy#bphilieolyoxyethylene 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]  Inanembodiment, 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 1:5 to 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
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).
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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).

[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,” ]. 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
jon 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
Camellia 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. 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
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20 Propylene Aycol 0.5 0.5 0.5 0.5 Carboxy nethyl cellulose (CMCO) 1.1 1.1
1.1 1.1 lota Carrageenan 0.4 0.4 0.4 0.4 Ti X2

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-
]oiner-Halendér) 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
cc/ g of pore volume as measured by BJH nitrogen porosimetry is from pores having

a pore size of 600 Angstroms or smaller.



0.5 0.5 0.5 0.5 Sorbitol 20.85 20.85 20.85 20.85 PW/ MA Copol yner 13% soln
15 15 15 15 NaOH 1.2 1.2

[0026]  The composition of the invention may be used in several related
methods, for example, 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 composition of the invention may be used in
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 ﬂévonoid, 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.



1.2 1.2 Thickening silicas 1.5 1.5 1.5 1.5 Abrasive silicas 20 17 15 11
I neos AC43 snmall particle silica 0 359
WO 2008/140936 PCT/US2008/061925

Table 1

Togsedients T 1]

Water

Saccharin

NaF . .

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 1.5 1.5 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




Flavor 1 1 1 1 Triclosan 0.3 0.3 0.3 0.3 Sodium |l aureth sulfate 1.5 1.5 1.5
1.5 Total 100

WO 2008/140936 PCT/US2008/061925
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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100 100 100 [ 0030] Sodi um saccharin and sodium fluoride was dissol ved
in water. Triclosan was dissolved in flavor. [ 0031] dycerin and

propyl ene glycol were m xed together. Sodium CMC and iota carragenan was
di spersed. Titanium di oxi de was added to the m xture. This was foll owed by
the addition of sorbitol. To this sodium saccharin and sodiumfluoride in
wat er was added and it was m xed for | putes at 49C. Then the PW/ MA
copol ymer and sodi um hydr oxi de (50% ded at 49C (5 mi nutes m xing).
The whol e m xture was dropped into a m xer and m xed. Subsequently the
abrasive silicas and the Ineos AC43 silica particles were added at high

speed under fal | Avasitlidare cBRgAIsRi®Mtomptisi@: and triclosan and sodi um
sul phate powder were added. I't was m xed for 10 m nutes at medi um speed

under full vacuua Than adbexemtmateriel; charadterivgdiie whol e bat ch was

i ted f i f ..[0033] Fluid fl denti | i
et UV bbb 4P S EEPS IS B,
VIO 2008/ 140038 PG thSPAARALE 12 e A ACA Ikl irPn adhcBre oG 5% || C2)

77 8
by weight 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 composition is formulated into
a form selected from a rinse, a paste, a gel, a gum, a dissolvable lozenge, and a

film, optionally which film is a dissolvable film.

7. The composition of claim 1 further comprising a desensitizing agent,
optionally selected from a nitrate salt, an arginine ester, a bicarbonate salt,

potassium nitrate, and an arginine-bicarbonate-phytate complex.

11



C (5% AC43 silica) 22 4 D (9% AC43 silica) 5 1 [0034]Dentin treated with
conpositions C-D (polyner and snmall particle silica) produced a fluid flow
rate that was 5-22%of the fluid flow value of etched dentin which was
significantly | ower than that of conposition A with polyner alone. Val ues
for typical commercial dentifrices wthout the small particle

silicalpolynme ul d be 50-10Q% of e val ue of. etche I r ef . Pashl ey
DH et al Bt Bot T ComBeRbppil dgyb e dSuBris el PuliiRieal 4 5s:
522-525). Thus, conpositions C D produced significant reductions in fluid
flowrate. Simlarly, confocal mcroscopy innages taken of etched dentin
treated with GorflescdposiGonhufwixdnsl uithexenhposicigemi ageérdcealdched bforh e open
dentin tubul es when conpared to etched dentin treated with Conposition A

I n addi t i orchemgalgphitgringagenitamePauindienig i sod anbantcalgelusesi st ant
to acid di sasoelnlgti on by cola. CLAIMS 1. An oral care conposition

conpri si ng: gent. a. an adherent material; characterized by b.
silica particles having an average particle size of 3 to 4 mcrons, wherein
the particles are present in the conposition in an anount of about 5% by
wei ght or gredfefhe eomdpbbitioncfdain 1 durthepeompsising tridlesainl ow rate of no
greater than about 45% of the fluid flowrate of etched dentin. 2. The
conposition of claiml1l, wherein the particles have a porosity of |ess than

about 0.45 cclg 40 pores of about. 6 Strons. or | er AN

conposi tion oflqthé‘? ﬁ?TPoﬁ)%‘é’f‘e&%T%{thg‘éﬁ?‘gﬁﬁ?@Wﬁ?ng %ggr%o i Stﬁg{/ﬁ}% a

nunber  aver agRpABESIdid WakiNulfte 388 Yhurbr®®bPtOrRIGUVhRhAU factant
system consists essentially of sodium lauryl sulfate and tauranol in a ratio of

1:5 to 1:3.

12. The composition of claim 1 further comprising an agent selected from a
stannous ion agent; chlorhexidine; alexidine; hexetidine; sanguinarine;
bénzalkonium chloride; salicylanilide; domiphen bromide; cetylpyridinium
chloride (CPC); tetradecylpyridinium chloride (TPC); N-tetradecyl-4-
ethylinyridinium 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.

13. The composition of claim 1 wherein the particles are present in the

composition in an amount of from 5 to 25% by weight.
14. An oral care composition according to claim 1 for reducing dental

sensitivity by occluding a dentin tubule within the surface of a mammalian

tooth to which the composition has been applied.
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4. The conposition of claim1, wherein the adherent material is selected
from pol yners of pol yvinyl phosphonic acid, poly (1-phosphonopropene)

sul fonic acid, poly(beta styrene phosphonic acid), alpha styrene phosphonic
acid, synthetic anionic polyneric polycarboxylate, maleic anhydride, naleic
acid, and nethyl vinyl ether. 5. The conposition of claim1l1, wherein

t he adherent lecule is ol yner of. net hyl ..vi nyl, et her d nmal el

anhydri de. r{86. Sel'ﬂga‘% 85%6:8{"? %’Q}HPB?lhePaﬁCﬁg ,mﬁﬁéflgiuﬁ‘rflr?et%% 01%83?%%85(3 i's

formn at ed S tedidAhghyst ?ﬁﬁnﬂg eHA s&:m‘r]gi@%?) RRhling a0¥ntin rdbille a

di ssol vabl e 1 ozenge, opt1ona h filmrs a dissolvable
film Twithire tieosmsdet of enmamrabBamtdothuo Wikich ¢herpredicargeat Hesbeai ti zi ng
agent, optionally selected froma nitrate salt, an arginine ester, a

bi car bonat eapplied. potassi um nitrate, and an argi ni ne- bi car bonat e- phyt at e
conpl ex. 8. The conposition of claim1 further conprising an

anti bacterial agent. 9. The conposition of claim1l further conprising an
agent selected froma chenical whitening agent, an opaque whiteni ng agent
and an antical cul us agent. 10. The conposition of claim1 further
conprising triclosan. 11. The conposition of claim11 further conprising
a surfactant systemthat conprises sodiumlauryl sulfate and tauranol
optionally which surf actant system consists essentially of sodiuml auryl
sulfate and tauranol in a ratio of 1:5 to 1:3. 12. The conposition of
claim1 further conprising an agent selected froma stannous ion agent;

chl or hexi di ne; al exi di ne; hexetidi ne; sangui narine; benzal koni um chl ori de;
salicylanilide; dom phen brom de; cetyl pyridinium chloride (CPC

tetradecyl pyridiniumchloride (TPC); N-tetradecyl-4- ethyl pyridinium

chl oride (TDEPC); octenidine; del nopinol; octapinol; nisin; zinc ion agent;
copper ion agent; essential oils; furanones; bacteriocins, ethyl |auroyl
argi nate, extracts of magnolia, a netal ion source, arginine bicarbonate,
honoki ol , magonol, ursolic acid, ursic acid, norin, extract of sea

buckt horn, a peroxide, an enzyne, a Canellia extract, a flavonoid, a

fl avan, hal ogenat ed di phenyl ether, creatine, and propolis. 13. The
conposition of claiml wherein the particles are present in the conposition
in an anount of from5 to 25% by wei ght. 14. An oral care conposition

according to claim1 for reducing dental sensitivity by occluding a dentin
tubule wthin the surface of a mammalian tooth to which the conposition has
been appli ed. 15. Use of an oral care conposition according to claiml
in the manufacture of a medi canent for reducing dental sensitivity by
occluding a dentin tubule within the surface of a manmalian tooth to which
t he nmedi canent has been appli ed.
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