TI TLE OF THE | NVENTI ON DENTI FRI CE COVPCSI TI ONS AND METHODS FOR TREATI NG AND
PREVENTI NG DAMAGE TO TOOTH SURFACES FI ELD OF THE | NVENTI ON [ 0001] The

i nvent i orwenemnpasises conposi tions and net hods for treatcmgisasd/osnds fyi ng
surfaces of teeth, which conpositions include cal ciumand nmagnesi um
containing silicates or silica, cationic polyner nodified silica or

conbi nations thereof. The conposition when applied to the teeth or a tooth
surface deposit on such surfaces to repair acid damaged enanel and prevent
further erosion of a tooth surface. BACKGROUND OF THE | NVENTI ON [ 0002]
Dental caries is initiated BYTLESH THEINVENTH@Nal i zati on of -hard tissue of
the teeth usually by organic acids produced fromfernentation of dietary
sugar by dental plaque or dentopathogenic bacteria. Even though the

preval ence of dePNaIFRIGEiIGEXMbaSITiOdISeasPMEFHODSIHORTREATINGNDSt devel oped

countries, the dise Al | or lic probl em Denta
erosion is a chenié&ﬁ??ﬁggﬁbg§wgﬁ£§&uﬁ8$ﬁ§ﬂkyyﬂg%bﬁgééﬁﬁ%ed process
resulting in the irreversible |l oss of tooth mneral by dietary or
regurgitated acids. G ngivial recession abrasion and acid erosion are

primary factors that can expdBeDd¥nTHE INYENTEGNf aci|itating denti
b actor nettA UAbt ' _ ! al
ypers z(ﬂ}?)'fl]l THé thntBﬁ Rh&mPAYRELGEIR tohY AddmétBo Y6 &églflg%i&e}?ﬁﬁﬁ@ t1na

t ubul e oug oss of the protective mneralized ement um
Dent al serddcesibitseth,swhtithecompasitivesdnelods @idiwn and megresiuomoptosesilicatesioner al s on

the tooth surface., Al these.conditigons, dental ries, dental erasion,

dont ar HyparGafERay Oy SRR o RBPR S BUOE FRLERs TS hBtn ThBEL T ¢ ne
| evel @ the adetti orra tpdth Syttt @6pdsin oh Bichtsadhdes td @PABIcidedrhakd eim®l o may be
caused by extrinsic or_intrinsic factors. Extrinsic erosion is the result
of or aPrEHIBIRST FoRioB et lost aci ds such as acidic beverages or fruit
juices and environnental factors such as exposure to airborne contam nation

or acidic water. [0004] The incidence and severity of dental erosion is on
the rise with the increaBdGKSRGEND OF THE INVENTIO

[0002] Dental caries is initiated by localized demineralization of hard tissue of the teeth usually
by organic acids produced from fermentation of dietary sugar by dental plaque or
dentopathogenic bacteria. Even though the prevalence of dental caries has decreased using
fluoride in most developed countries, the disease remains a major public health problem. Dental
erosion is a chemically drive rapid, normally non-localized process resulting in the irreversible
loss of tooth mineral by dietary or regurgitated acids. Gingivial recession abrasion and acid
erosion are primary factors that can expose dentin tubules facilitating dentil hypersensitivity.
Dental hypersensitivity is due to exposed dentinal tubules through loss of the protective
mineralized layer, the cementum. Dental calculus is the unwanted accretion of calcium
phosphate minerals on the tooth surface. All these conditions, dental caries, dental erosion,
dental hypersensitivity and dental calculus are therefore imbalances in the level of calcium
phosphates in the teeth.

[0003] Dental erosion may be caused by extrinsic or intrinsic factors. Extrinsic erosion is the
result of oral consumption of dietary acids such as acidic beverages or fruit juices and
environmental factors such as exposure to airborne contamination or acidic water.

[0004] The incidence and severity of dental erosion is on the rise with the increase in the

consumption of acidic beverages and juices. The pH and titratable acidity of acidic beverages



consunption of acidic beverages and juices. The pH and titratable acidity
of acidic beverageshave been identified as the main causative agents in the
i nitiati ono2aont)/pusagr essi on of dental erosion. (See, e.gPCTIUSIEV/0391995,
Caries Res. 29, 349). SUMVARY OF THE | NVENTI ON [ 0005] The inventors have
devel oped conpositions and net hods useful for treating or preventing dental
erosion, particularly erosion of the enanel of a tooth or tooth surface.

[ 0006] The invention enconpasses a chem cal barrier technol ogy that
deposits mnerals to danaged or softened enanel and forms a

seni - i hperbrenislentifirgtas ithe roain céusatiheragents mrthe iRitiation Andjpregssnidnanf @emalt r i x
count er act ‘ 1t e~dent i omacid attack to reduce m nera

| oss aﬁggpébggg‘%%ﬁ%%%éggﬁé?g?éﬁkﬁégﬁ3&%d structural depressions on the
dentition surface In addition, the conpositions of the invention provide

barrier on the teeth or a r as a proton sink to
neutralize acid and preveﬁ%ﬁﬁbhﬁﬁgﬁﬁ?ﬁggMQ?E§3§®@Iving native enanel .
[ 0007] [d005PTRe RWEASH AVt devEiBSed MBSO 208 GRIFDES BRI dNtchfifd GPr&iepmRsi ti ons

including a cationically npdified silica in an anount effective to treat or
pr evendedplgsosion, puteda bt soden efitbgenamslofateethor togth ssfepe. [ 0008] 1n anot her

enbodi gy Th@ﬁw&daasﬁ!e{aéo ags@gtgemﬁéf%aﬁ@mﬁ.{oi 1R TSI hesid fc! udi ng

cal ciumcontaining silicates and silica, magnesTumcontalning silicates and
si | i cadamagedoosdfiened ¢rems! anddpresta semi-dmpeamoaiie mefrixamtthy denticon.r Bas or prevent

erosive_ d n en | f g, h. [0009], The,i nventi,on al so
oo indBeuafel RN BORATELs A FBRE AL adiBf i clbial diE MR 2o
sur f acéosobindrepginadid adeelktacidrivg:anaid stiustuer deygessiongors thejdettition Burfieedin t her eof an

effecti .ampunt of .a conpositign conprising a cationical|y nodified
sili caf‘x‘gﬁ‘?‘bitftﬁﬁOE’@ﬂi“é?fﬁiogg‘eéPY‘?"E%‘% B@%ﬁh"%‘? orpthe t‘“‘r‘?ﬁb‘?{é-éi’?}l‘rf‘éf@ﬁ? diehi ng
si|i cah@s addrofonlsinkae n@RAIi£ON NRtgroRst ik Rematither (ROJIChg Ri®eenansl. ot her
features, aspects, and advantages of the present invention will becone

evi dend0003] {rrpsemordimert therinyerBomercompestdeatifrise compasiicas ingludiag a
descr i RhdaftalPhbaieFSiRFERGER bl et vVEHE e VDIV ENY B3V Hab Q8 an

enamel surface of a tooth.
[0008] In another embodiment, the invention encompasses dentifrice compositions including
calcium containing silicates and silica, magnesium-containing silicates and silica, and
combinations thereof in an amount effective to treat or prevent erosive damage to an enamel
surface of a tooth.
[0009] The invention also encompasses methods of treating or preventing erosive damage to an
enamel surface of a tooth including administering to a subject in need thereof an effective

- amount of a composition comprising a cationically modified silica, calcium containing silicates
and silica, magnesium containing silicates and silica, and combinations thereof.
[0010] These and other features, aspects, and advantages of the present invention will become

evident to those skilled in the art from the following detailed description.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
[0011] While the specification concludes with claims, which particularly point out and distinctly
claim the invention, it is believed the present invention will be better understood from the

following description.



[0011] While the specification concludes with clains, which particularly
point out and distinctly claimthe invention, it is believed the present

i nvent i orwei2bio/tessbet t er understood fromthe foll ow ng eesarse@viosaog 0012]
Al'l percentages and ratios used herein are by weight of the specific oral
conposition and not of the overall oral fornmulation that is delivered,

unl ess otherw se specified. Al neasurenents are nade at 25 C, unl ess

ot herwi se specified. [0013] By "oral conposition” is nmeant a product, which
in the ordinary course of usage, is not intentionally swallowed for

pur pos¢eniaf A$l)mtoenﬂagesaddriraniios tisedthierzin ¢ bp aveightofl the sptebiic ape uémposaiganhd, but
is rather etaln th a me.sufficient to contact
substaﬁf’f%{t eyovﬁﬁl%‘l‘lr}?r a]?:ﬁ“ %'Y%ﬁ%é’“gﬁscﬁt ?rwbsieél’ect‘fceé‘sﬁ s for purposes
of or almedGilréMértyare Hage axrzesPccwm@sth%mgb fkcitibe i nvention may be in the form
of a toot hi)aste dentifrice, tooth povvder tooth gel, subgingival gel,

mout hr i[#88) Byeatalsanpesitigncis meania Medhchyvhishn dirpedingry gousse pf usege. Mot hewi ng

gum T"'rﬁeﬂfo%llf&u%@%b& fo??uﬂﬁ@yes%k SRtefic h&ﬁﬁfs&&i&t&%aﬁﬁﬁl‘ar t'ﬁEJah&r%c%enfté l'ms for
direct application or attachnent to oral surfaces. 014] The tefm

"dent i fout isedtharsetaigediinties arricavite fons tipsulficiegéto, coptact squrdlaflmlﬂmf thei ons
unl ess Qle suv*‘acse% an?&)grcdrgllt%g.les ]:&33 %}%@ésl off o¥ q’%tﬁ/&?ﬁﬂ? O(}rlllt OmpOs) 1(91 ofth

si ngl e- p'llnt nat nor e separ ate
dentif ﬁm\@ﬁtlmnmoba ﬂmtlcmfmm ﬁﬁeto@mphsté rdenta“nco qaols pdswdnn et gblesubgmgwyl gdsired

form su ‘ str urface stri ered, aV|n t he gel
surr our‘??ﬂ"‘ﬂﬁmfﬁ e'ﬁﬁ?tpé(’dug'i’ mé?H@“ 8)(1'3?4?8??’ 8%?&‘??1?? é’fnc %%)&%T ThRer e?m ]
" di spers@positish HSedsdtRrifidiporadbisto 3thips Prifilhs foridifect prheaamhar aechsehtt@bl e for

di spensi ng corrp05| tions such as dentifrices. [0016] The term"teeth" as
used h@F"élSW afxfers to natural teeth as well as artifi ci al teeth or dental

pr ost hggd1sy ThORLAkddiiEride® hiise@hddelny mR&f§REBEE of BGlill BsrmuBSioMsiftkshier ei n
means any safe and effective materials for use in the conpositions of .the

pr esentotherwishsiesified Slizsrdentifrise icampositing niayebera sifgle-please ermpesition esmay be a
L e
wat er , bsin frgyadesingdsform,istiendsudeemstopédd syrface striped, multllayered having the gel
surrounding the paste, or any combination thereof.
[0015] The term “dispenser” as used herein, means any pump, tube, or container suitable for
dispensing compositions such as dentifrices.
[0016] The term “teeth” as used herein, refers to natural teeth as well as artificial teeth or dental
prosthesis.
[0017] The term “orally acceptable carrier” as used herein means any safe and effective
materials for use in the compositions of the present invention. Such materials include fluoride
ion sources, anticalculus agents, buffers, abrasive polishing materials, peroxide sources, alkali
metal bicarbonate salts, thickening materials, humectants, water, surfactants, titanium dioxide,
flavor system, sweetening agents, xylitol, coloring agents, and mixtures thereof.
[0018] Herein, the terms “tartar” and “calculus” are used interchangeably and refer to
mineralized dental plaque deposits.
[0019] The term “treating”, as used herein, refers to a detectable improvement in an adverse
condition and/or a lessening the symptoms of the condition upon contacting a mammal with an
oral compoéition of the invention and/or according to a method of the invention. By way of a

non-limiting example, treating demineralization of a tooth surface may comprise halting or



flavor system sweetening agents, xylitol, coloring agents, and m xtures
thereof. [0018] Herein, the terns "tartar" and "cal cul us" are used

i nt erchangeablwiiasyd refer to mneralized dental plaque aepaseerm/03419919] The
term"treating”, as used herein, refers to a detectable inprovenent in an
adverse condition and/or a | essening the synptons of the condition upon
contacting a mammal with an oral conposition of the invention and/or
according to a nmethod of the invention. By way of a non-limting exanple,
treating dem neralization of a tooth surface may conprise halting

or pr everevemimgany furtiet dwrin@@lm'aﬁerr afkdr rgatiment ke taken plaeat Inenkspeets a tred¢mantpl ace.

In an as| rtial .tre
demi nef'& :%za fl%ﬁ S a?m hcfn?%{g‘%]g reapfélaetl glsosrlowed‘;jrl nilﬂ}e()ratvvﬁl E’ﬁe'}ttto B'(?B ' ed
prior bo::utrrreéphmntreathmman@hhmheraspmctrpatmmahmnpmya partiplrang@r eonpysiétei al

and/ or co ‘tef e reversal of dem neralj.zation, in ich re-mineralization
occur s '§61sa! egmimsralizg s oln W rteé?‘H?rah LB REGURYP a4€858ed herein refers to
the pr¢oo20f TREteath « e%ﬁhg Caslu@éd lﬁ‘&élﬂkéfb@fbth@bﬁbfven&fn o ¥ ParticulBYconaioRf a
non-limting exanp revention of dem neralization nay enconpass

conpl eﬁ@?eyf’rﬁ?’%\?eﬁf ngo hjordemiting extmplatarensnéan of demeneralizptiongmst her aspect,
pr event) g A&HRIAY E@Lérﬁﬁ'ﬂg HRY dEREQIRASSH BAL bbal 1R Qn%fﬁé?ta S}Q@t prelGhBED

dem neralization takes place at a slower rate or to a ext ent than
whi ch demiperaligationvyiencantpassiastial peevertion, whm@rd@amnewélzatmatakve placaatady or

COMROS L kAP ACGAL Sl LAl IMATK LMo (30 ARRLIRGA 0B kOB 3T face.

Gener aP SCI’I ption >of nvention I"AVEN
enconpae&ﬁ&ndmﬂtolrédsmpmltmﬁmdihg e invadtiops s\wippkedato ahanh m&facé)arrl er to one
or nore tooth surfaces that deposits silica to softened enanel and forns a
sem i nper meabl e coating on the dentition for the repair of damaged enanel

and the prevention of furtdeera€DeskiveordeBdRvedtn exanpl e, by acids. [0022]
I n one enbodi nent, the invention enconpasses dentifrice conpositions

i ncl udil93 1k Thavestion srnepal saeantnasss dentifiics compasitionssbaPrevideachrvisak o treat or
pr evemoar‘?lept%' O\{lg oWE\GEQ@otB QuI’?:Reéat'ﬂ *)OS?& ifll@gﬁ) s%%teﬁedteﬂ%g anEi {)’gl§l1 Sél‘ﬂl cert al n

enbodi nents, the cationi cal led silica conprises silica covalently
bonded 1mpﬁrmg@11¢ cqaghg/omth]adgrgdloarﬁ)mbe eephid of damaged enamel and the prevention of

further erosive damage, for example, by acids.

[0022] In one embodiment, the invention encompasses dentifrice compositions including a
cationically modified silica in an amount effective to treat or prevent erosive damage to an
enamel surface of a tooth.

[0023] In certain embodiments, the cationically modified silica comprises silica covalently
bonded to positively charged amino acid.

[0024] In other embodiments, the positively charged amino acid is lysine.

[0025] In other embodiments, the cationically modified silica comprises silica covalently bonded
to positively charged peptide.

[0026] In other embodiments, the positively charged peptide is polylysine.

[0027] In other embodiments, the cationically modified silica comprises silica covalently bonded
a silane.

[0028] In other embodiments, the silane includes aminosilanes, glycidoxysilanes,

mercaptosilanes, and combinations thereof.



[0024] In other enbodi nents, the positively charged am no acid is |ysine.
[ 0025] In other enbodi nents, the cationically nodified silica conprises
silica cowalzeniiiyssbonded to positively charged peptide. pC@R8J09/08919% her
enbodi nents, the positively charged peptide is polylysine. [0027] In other
enbodi nents, the cationically nodified silica conprises silica covalently
bonded a silane. [0028] In other enbodi nents, the silane includes

am nosi | anes, gl yci doxysilanes, nercaptosilanes, and conbi nati ons

t hereof . [0029] In other enbodi nents, the am nosilane conprises

( 3- ami H20b pydthertembedinextsstht ameosi(Be campriep (Bayinppdpel)-iethoxysiahy (34 | ane,

(3-am nopropyl )-di net hyl - et.hoxysi | ane, and,.conbi nati on thereof, [0030] In
Ot hor . S BBTAR ghT PR et neord D GaeethonySiane, iR ESminkion
( 3- gl ydliesty pr opyl ) - di et hyl et hoxysi | ane. [0031] In other enbodi nents, the

mer capt 0si | ane conpri ses (3-nercaptopropyl).- trinmethoxysilane,

(3-mer %P&Pbﬁ} Q}Bwe)qlgﬁ@mmsz@? g@ﬂﬁ'B&Xﬁé‘?’Faﬁ‘?é‘,Pr‘é‘ﬁd3@Moﬁmerﬁkdlﬂﬁﬁﬂb’bof . [0032]
I n ot hehogydnashi ments, the anount of cationically nodified silica effective
to treat or prevent erosive damage to an enanel surface of a tooth is 0.01
wt . % 1@P33bIngtherggmbadiagnisrthe meroapiogiiane edmprites Comprsaptopropyl)-[ 0033] 1 n ot her

enbodi ' i Ol . bhile ilica.effective to treat
or pr e%ﬂ%tﬁ%xﬁé@?q‘\?mé%%’gp { %@%ﬂé&hgﬁ%&&g gg)gg%{ee’ %?dscé) b(l)rbatnﬂnsl tserf)(?fOS Ww. %to
20 wt . [663Rhsectharrentbhdimeertisght amburtt o€ cationjpalyi mbdified §i00BATective to tlagtror

enbodi nents, the anmount of cationi call dified silica effective to treat
or o e FEpsrs0e AMaEh 58 rs e aies REr ool 9108 S Pogo o7 bS8 o et © 4 to

10 wt . wiidnasetle edinpddgionei ght of the conposition. [0035] In other

enbodi nents, the anmount of cationical]ly npodified silica effective to treat
or pr eVl by ghsrembadimsple theampuns Rhrationisally medified silica ffseHvaig reater . 96t o 5

we . % Basesd emi\re*agmwge 18k effmdl BE L0 BPR &0t 190:05A0AG) 26 1.0k B&eq SARRMI Ment s,

t he conpositions further include an abrasive, binder, surfactant,
weight of the composition.

[0034] In other embodiments, the amount of cationically modified silica effective to treat or
prevent erosive damage to an enamel surface of a tooth is 0.1 wt. % to 10 wt. % based on the
weight of the composition.

[0035] In other embodiments, the amount of cationically modified silica effective to treat or
prevent erosive damage to an enamel surface of a tooth is 1 wt. % to 5 wt. % based on the weight
of the composition.

[0036] In other embodiments, the compositions further include an abrasive, binder, surfactant,
humectant, source of fluoride, and combinations thereof.

[0037] In other embodiments, the composition is a toothpaste.

[0038] In another embodiment, the invention encompasses dentifrice compositions including
calcium containing silicates and silica, magnesium-containing silicates and silica, and
combinations thereof in an amount effective to treat or prevent erosive damage to an enamel
surface of a tooth.

[0039] In certain embodiments, the silicates include nesosilicates (or orthosilicates),
sorosilicates, cyclosilicatcs, tectosilicates, inosilicates (single chain), inosilicates (double chain),
and phyllosilicates, and combinations thereof.

[0040] In other embodiments, the silica is colloidal silica.

[0041] In other embodiments, the silica is silica gel.



humect ant, source of fluoride, and conbinations thereof. [0037] In other
enbodi nents, the conposition is a toothpaste. [0038] In another enbodi nent,
t he i nverwDanicenesanpasses dentifrice compositions inclugcmgseaosuns
containing silicates and silica, magnesiumcontaining silicates and silica,
and conbi nations thereof in an anount effective to treat or prevent erosive
damage to an enanel surface of a tooth. [0039] In certain enbodinents, the
silicates include nesosilicates (or orthosilicates), sorosilicates,
cyclosilicatcs, tectosilicates, inosilicates (single chain), inosilicates

( doubl $0RARInmther gamiodiments ob¢ pmewtt @5 caleiwe certaipingzsiliceiss anchwilicapmagresiond] | n

ot her j : AN | 8. I i |4 4 .her

erbodi ConpanFes a3t b RphBinkns UG st i S BHE e
anmount darhageab en emanedsirfaceofgtosthlis 641 es. %ana3Gwt.i% Basedrag thesveight ofthai ni ng
silicates and silica, and conbinations thereof effective to treat or
prevenfoBPHE¥e damage to an enamel surface of a tooth is 0.01 wt. %to 30

W . % praspincihdriRebe@in@hts, B athbent 60EaEEh cbMRiningQOit3les hitl GlidaChag@i¥iagl nent s,
t he amount, of cal ci um cont ai ni ng silicates and silica, magnesiuntontaining

si | i caf@¥aiging sdicatecand silisa ad cpmRivationsdherepd eHestive 19 eat PyRreYeHt erPgise or

Pr eveny, G ash Y& e SARARLEO o B o8MATB DS SHT%, 8820 Rf. /8biR@bR tHeSyeleHear it - % to 20
wt. % based on the weight of the conposition. [0044] In other enbodi nents,

t he anoempositfoncal ci um containing silicates and silica, magnesiuntontaining

silica d_sili . | i £ LVe .t reat. or
or evoniOBAE DTy bR Pl GORRLIRL CRGuheEhERIne SR} WP ulG, RAGRNWEE, o 1o
wt . % bassidingRrilichtes amelisijith, anfl coinbinatiomp disirdaf effect]ve Glidat bnpretdne¢rosndodi nent s,

the amgunt of cal cium containing silicgtes and silica, magnesiyncontaini ng
Si i cafEBagain a8 pramelsuriRto L RRS P oHe i ah B0 Brrder s g oF B or
prevenboﬁpmidﬁe damage to an enanel surface of a tooth is 1 w. %to 5 w.

% based on the wei %ht, of the compositi.on. L . .
[0045] In other embodiments, the amount of calcium containing silicates and silica, magnesium-

containing silicates and silica, and combinations thereof effective to treat or prevent erosive
damage to an enamel surface of a tooth is 1 wt. % to 5 wt. % based on the weight of the
composition.

[0046] In other embodiments, the composition further includes an abrasive, binder, surfactant,
humectant, source of fluoride, and combinations thereof.

[0047] In other embodiments, the composition is a toothpaste.

[0048] The invention also encompasses methods of treating or preventing erosive damage to an
enamel surface of a tooth including administering to a subject in need thereof an effective
amount of a composition comprising a cationically modified silica, calcium containing silicates
and silica, magnesium containing silicates and silica, and combinations thereof.

[0049] In certain embodiments, the subject is 2 mammal.

[0050] In other embodiments, the subject is a human.

[0051] In other embodiments, the subject is a companion anifnal.

[0052] In other embodiments, the effective amount is 0.01 wt. % to 30 wt. % based on the
weight of the composition.

[0053] In other embodiments, the effective amount is 0.05 wt. % to 20 wt. % based on the

weight of the composition.



[ 0046] In other enbodi nents, the conposition further includes an abrasive,
bi nder, surfactant, humectant, source of fluoride, and conbi nations

t her eof . WOQ4ity11k3300t her enbodi nents, the conposition i Ca/use@vloprios €.

[ 0048] The invention al so enconpasses net hods of treating or preventing
erosi ve damage to an enanel surface of a tooth including admnnistering to a
subject in need thereof an effective anobunt of a conposition conprising a
cationically nodified silica, calciumcontaining silicates and silica,
magnesi um containing silicates and silica, and conbinations thereof. [0049]
In cer {4541 Enesharicmbadigmentsbe effeqtive pmpuntas Grl et to | Q5P basad en e pveight

embodi gRfHeompbi@tichubj ect is a human. [0051] In other enbodinents, the

subj ect is a conpanion animal. [0052] In other enbodinents, the effective
amount [9055bIroathegembogimsnothoe{fediie gmdurs is t We %ksi ivt. Yobasethen thevedghit bf on.

[ 0053] tﬂ&oﬁ@gg{m;nbodl ments, the effective anount is 0.05 wt. %to 20 wt. %
based on t ht of the conposition.[0054] In other enbodinents, the

ef f ect i[8056hbroathdr emodlnfbnm the %mposﬂtlbnvfnmhe%rtaasieﬂamabréshe biedg/vurfadtarithe
corrpostlo [005511f n ot her, e é the effective anount is 1 w. %
to 5 ”m@/’g QYRR HpRidgeingirem f“a hetifosi ti on. [0056] In ot her

enbodi NEIRTF In dthe chdoPiafhis] @8 cdrbipdshiph it Mbikgese.an abrasi ve, bi nder,
surfactant, hunectant, source of fluoride, and conbi nations t her eof . [ 0057]
In ot her enbodi nents, the conposition is a toothpaste. Conpositions of the

I nvention [0058] This inventdRhRRpRIPARSESeERAPOSI tions that deposit or
provide a chem cal barrier on a too surface to treat or prevent damage to
t oot h EMEEThisriryeationenperopdsers cpwpositéans that deriosiaet pyavideé a ahanenl harsier en 2 oot h

sur fac ?C{otﬂ {hrf'\a% {oaﬂegt &genk% ge H) tggth%ﬁﬂ{?(ﬁ %h(ﬁ !119(?&09 dﬁtf(n‘%eﬁ‘l gI%P % 1%” o?r e

usef ul ers o e oral "cavity assocl At
for exangiteor asmf)ﬂqesnﬁ”abee raoetain dntbodendnas, meenhnpdmmmtof thetxiﬂs&nnmmaasdﬁnlons f orm
a sem -tc; tnl,)a? ornﬁrg'ven?dlcs:c())r ;[:rlsg the oratl rc]aev1t(;/eé‘1rs]stolc1Ia ed'w Ih {;or example softened enamel. In

certain embodiments, the compositions form a semi-impermeable coating on the dentition for the

repair of damaged enamel and the prevention of further erosive damage to a tooth surface, for

example, by acids.

Cationic Polymer Modified Silica

[0059] In one embodiment, the invention encompasses dentifrice compositions including a
cationically modified silica in an amount effective to treat or prevent erosive damage to an
enamel surface of a tooth.

[0060] In other embodiments, the invention encompasses compositions including cationically
modified silica to provide enhanced surface adhesion and retention properties to the enamel or
dentin surface to protect the enamel against acid induced erosive damage.

[0061] As used herein, the term “cationically modified silica” refers to any silica or silica
particles that exhibit an overall positive surface charge. There are a number of ways to modify
silica surfaces to form the cationically modified silica of the invention.

[0062] One illustrative method is via chemical modification by leveraging the strong reactivity
of the hydroxyl groups on the silica surface. For example, in certain embodiments, the -OH
groups on the silica surface can react with the carboxyl group on polymers to form an ester bond.

In various embodiments, polymers, such as polylysine, can be attached to silica via the ester



repair of damaged enanel and the prevention of further erosive damage to a
tooth surface, for exanple, by acids. Cationic Polynmer Mdified Silica

[ 0059] | rworreloertivgadi nent, the i nvention enconpasses den®rcrisec@oospositi ons
including a cationically nodified silica in an anbunt effective to treat or
prevent erosive damage to an enanel surface of a tooth. [0060] In other
enbodi nents, the invention enconpasses conpositions including cationically
nodi fied silica to provide enhanced surface adhesion and retention
properties to the enamel or dentin surface to protect the enanel against
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(3-am nopropyl) - dimethyl-et hoxyfl | ane, . and conpi nat 1 ons . her eof
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Anot hethejdomplsxhas ¢enhaned swrdase mehesioniang retnsion Pl‘qpélélebfo negdtivielyedpgedn is via
physi C@J)amel or dentin surfaces. In addition, upon hydration, the polymers with extended polymer

chains can interpenetrate the pellicle layer to form strong physical entanglements with the
salivary protein that constitutes the pellicle. Both strong electrostatic and van der Waals
interactions between the polymer on the silica surface and the enamel pellicle can enhance the
residence time of the polymer-silica composite on the enamel and provide a good physical
barrier for further acid attack.

[0064] In various embodiments, the silica of the invention can be any silica capable of being
cationically modified, including, for example, silicas such as wet processed silica, dry processed
silica, sol-gel processed silica and the like can be used as a raw material in the invention.

[0065] In general, any polymers can be used as the cationic polymer including, but not limited
to, polymers having a primary to tertiary amine or a quaternary ammonium salt can suitably
used, and the polymers having a quaternary ammonium salt are more suitable.

[0066] In various embodiments, the amounts of silica and the cationic polymer contained in the
cationic polymer-modified silica shall not specifically be restricted. In various embodiments, the

amount of silica contained in the silica dispersion is I wt. % to 50 wt. %, or 5 wt. % to 25 wt. %



nmodi fication by capitalizing on the large surface area of silica. Surface
porosity and negative charge to absorb cationically charged pol yner

speci es, woehie4s4hor exanpl e, chitosan. The chitosan- cecensdomiobdiea wil |
exhibit a net positive charge. Through charge-charge interactions, the
conpl ex has enhanced surface adhesion and retention properties to
negatively charged enanel or dentin surfaces. In addition, upon hydration,
the polyners with extended pol ymer chains can interpenetrate the pellicle
| ayer to form strong physical entanglenents with the salivary protein that
const i PU®WL.Oh et Ve pred thegmpurof diegaiédnsepalymerds.ifor exanipleah taderpaviady s

i nt eraght t ..on the silica surface and the enanel
peIIicﬁ%k%g m@ﬁﬂﬁ%@ﬁ”?ﬂﬁgﬁgtyggﬂgg time of the polymer-silica conmposite on
t he enif6ll] brchripnsoanmtebdineengn da spleg partiales mathe taionfcgolyimerinfvdifiedilida af thack.

[ 0064] .| n various enbodinents, . the silica o he invention can be any
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tertiary anine or a quaternary anmonium salt can suitably used, and the
poIyne#ghﬁ%%ﬂﬁg“@lqm%@em%é@y”%dﬁﬂﬁmﬂwﬁsﬁlt are nore suitable. [0066] In
vari ous enbodi ments, the anounts of silica and the cationic polyner
contained in the cationic polyner-nodified silica shall not specifically be
restricted. |n CalciupuCa&ig gsiim (Mef ePrteining Bilishtes oeSiti@nt ai ned i n t he

A ) Y auxi) DIMEIS B -
silica.di sion.is 1 w. %tog 50 . 9% qr .. %to. 25 W, %r 10 wt. %
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[0068] In the cationic polyner-nodified silica of the invention, the silica
par t i cpedsprevt difieadfurthertdigsolyingviatititnémelo have an average particle dianeter

o 'rrfnsﬁ)gt;bgﬂnlnc}%’lﬂ eMBbdifks T aGF0BNbE 20 o> 2Rl br 20 off>+20 M 20 mm

containing colloidal silica on acid eroded/challenged enamel surface can slowly release Ca®* and
Mg?* to mineral depleted tooth surfaces.

[0071] In other embodiments, the silicates or silica barrier can prevent further acid attack by
providing a physical barrier to block acid diffusion as well as a chemical barrier by neutralizing
acids via an acid-base reaction.

[0072] The silicates of the invention generally include a compound containing an anion in which
one or more central silicon atoms are surrounded by electronegative ligands. In certain
embodiments, the silicates include silicon with oxygen as the ligand. Examples include, but are
not limited to, nesosilicates (or orthosilicates) with isolated [SiO4]*, sorosilicates with isolated
double silicate tetrahedra groups with (Si,07)%, cyclosilicates (ring silicates) with linked silicate
tetrahedra with (SinO3n)>, tectosilicates with a three-dimensional framework of silicate
tetrahedra with SiO,, inosilicates (single chain) with [Sin03n]2"', inosilicates (double chain) with
[SisnO11n]%™, and phyllosilicates (sheet silicates) with parallel sheets of silicate tetrahedra with

Si20s.



Cal ci um (Ca2+) and Magnesium (My2+) Containing Silicates or Silica [0069]
The i nvention enconpasses a chem cal barrier technology that deposits

m neral s wo 2dewmgad or softened enanel and fornms a sem PCHpszeveAbiigs coati ng
on the dentition for the repair of damaged enanel and the prevention of
further erosive damage to enanel by, for exanple, acids. In addition, the
barrier of the invention acts as a proton sink to neutralize acid and
prevent it fromfurther dissolving native enanel. [0070] In certain

enbodi nents, the deposition of Ca2+ or My2+ silicates or Ca2+ or My2+

cont ai H007g] frogenerati g sdliceiecaionnobibe thventindedfhchedgeéveyet clengataive tharchage can

sl ow y 643 er.e th sy rfaces., [0071] In
ot her g%g%%lﬂ%gn%?cattﬁggsUW| ca{l eélgrdo&fag4at |rr%:dagg ré?lf:lcqrelFﬁ@ Y ?‘@v’@ﬂ? nfiurt her acid
attack[wmrrmb'rtdinmmbadqnhys; thakalbiamrdnd magoeshinosikicaes of tith ihfansivoreamierel | as a

chem cal rier neutraliz aci ds via an acid-base reaction. [0072]
The si I"W@F%ssa.lgsfw?%%xcf ‘?Péﬁrtyfti’)[ﬁm%éoﬁé)f%ﬁeﬂf i ncl ude a conpound contai ni ng an
ani on i[0078hircdth@membodin¥ns ethe edthpattions bf the MvakiNEndAid bl dad afy

el ect ronegatl ve |igands. In certain enbodinents, the silicates include

si | i cofllifite fe 6%95)@9? i gy precipifalign 9f CegadMgsdicatss| Withoutthging dimitedy | i i t ed

to, nesRsly, ttﬁqss%mb(e%raltwlﬂ BQstallizE 84 ﬁﬁ)sumcre%ft&qieﬁﬁﬁﬂqd[eﬁhﬁ?eﬂté revaflf 0Si licates
with isolated double silicate tetrahedra roups, wth f

cycl os iﬁnﬂ@a@r@@vq farpage &Y peidaanssyjowly reledse fRednd Mg’ c 4 reerrtl@qrah;h gureaamilt h (Si nO

n2, z}cgsl!nl HE’ g&@he\%ﬁcﬁte aI’rEUr%& ﬂjfmpﬂrﬁ% 1J 4 gf h‘%f@mﬁ%l p!h]yﬁgal

tetrahe ra wt I'nosilicates (sin ain
i nosi | baaite® Hlahbubideliffisainras weiltas a[cBmindbairgt by namzlhphg bdidsvik arcatidbasesheet

silicat es%%ctg,am?@fgtsgwg{qf grtr% g%glﬁ%m |icate tetrahedra with Si205.[0073] In

gener af3¢ ""Fivention with a negative net charge

have t (076 &f @kerlalbadiaRbis e odhgdsitioat bORS inveiRlbnaen 6@ ds a AdinMilrevializke an
el ectrical Meut ral compound. [0074] In certain, enbodi ments, the cal cium
and nadfigsilbniodlpvingsaeatiops %wamﬁlﬁémavéﬁ getionay ik Cr AsMiedicaesal ts with

excel | mﬂpmﬂ@% i3Ah 9, RroEsr tixa%,0 [0075] In other enbodi ments, the
conmposi tions of the inventio mclHdze soluble Ca, My, and silicate salts to

f or m i 10038} In gsrteiviepibpditricots, GF oeMandviligeast wite abesghateigandsien heiagid |imited by

challenged enamel surface to form Ca or Mg phosphate, remineralizing the surface of one or
more teeth.

[0079] In other embodiments, deposition of Ca®* or Mg on an acid challenged tooth surface
occurs by incorporating Ca®* or Mg?" salts in the colloidal network of silica. In various
embodiments of the invention, there are a number of ways to entrap Ca”" and Mg?* salts, for
example, in silica gel. In one illustrative embodiment, silica-calcium carbonate composite
particles can be prepared by adding synthetic silica particles in the course of a carbonation
reaction forming calcium carbonate and completing the carbonation reaction. The calcium
carbonate, which is a first component of the two components constituting the composite particles
of the invention, can include, for example, precipitated calcium carbonate. For example, one
illustrative embodiment includes precipitated calcium carbonate as a surface portion and ground
calcium carbonate as a core portion.

[0080] Precipitated calcium carbonate has various shapes and sizes of particles, and especially,
when such precipitated calcium carbonate is used as calcium carbonate, the shape and size of

precipitated calcium carbonate can be selected depending on the characteristics required for the
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theory, the insoluble salt will crystallize on the surface of the dentin
and enanel to prevent further erosive danage by acids and slowy rel ease
Ca2+ and wph2#i1wa434emi neral i ze the enanmel surface. | n ade@cTiusegoobeEsi | i cate
barrier can prevent further acid attack by providing a physical barrier to
bl ock acid diffusion as well as a chem cal barrier by neutralizing acids
via an aci d-base reaction. Ca and My silicates are basic in nature. [0076]

I n ot her enbodi nents, the conpositions of the invention can act as a H+
sink to neutralize acid. The foll owi ng equation is an exanple of an acid
reacti g Eﬁ‘%ﬁ%ic glupabengie serarosite B@%eﬂfs’mbm@é‘?ﬁd@r ackiegnggher 2 Ca2+ + 2
H20 [ 0Q¥@bsdsdf @RNkhioreMbodi ments, Ca2+ or My2+ will react with phosphate

| i gands_on the acid chal |l enged enanel surface to form Ca or My phosphate,
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enbodi E is t1i + i I . 1ogth surface
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si | i cagell anhydrauesiticee whoeltarbort andohe likee Thasessilidagfor éxample, kave escelleitber of ways
to entr 2+ and 2+ salt for exampl in sili.ca gel. In one
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be pr epéilestidayin@dide figersyoas et ddsorpiibd, GighPdhdsidal Bigh b abddepta Winslrity &F

car bonati,op? react.i on f,%m gg} cq%ci um car bonate and conpl eting the

car bon&8§ S’rhég'c‘{‘?p(?ﬁf“b‘ eng edik§m car bonate, which is a first conponent of
the _tV“F)mrpoﬂﬁﬂﬁggth&@@?ﬁthétl&tsﬁlfb_gs,_tcbﬁoﬁ&l@ﬁ’i@§ tstradl A hinGpRSusQilich Afvihgy Nt i on,
can include, for exanple, precipitated cal cium carbonate. For exanple, one
i |1 ust randyehapniksdirregwlar orikd liledsrmp prcbobidinest todremayiog impwitieh omtassilivéc a
surface.. [ i t cor. rtion. 080]

prect pet BrayP Rl B oV s SRl CRRANENE BSu i POLY ERepsltRe] o
and espestatdlizeythe sviheSilisugd cpnsistd ¢fillydtoasisibiat ecid wbrmet by de@npssingadims cal ci um

carbonat.e,. the shape and. si f pr.ecipitated cal ci um carbonate can be
ol ect aticiis yafan fren i (i ol ifé R oaddnr iR frer eendod
si | i categ@atilondy. ORKiROAT0n iCMAMOS] finelypdfildeel BFdrotidWikcibadidgbisied Bd f or
achi evi ng the purposes, of the invention. BOOSl] I n various enbodi nents,

synt heds©@MyPping an orgaRashicps coMpayad o 3098t silisats-he conposition of the

[0083] Accordingly, in one embodiment, the invention encompasses oral care compositions
including in an orally acceptable carrier at least 0.01%, at least 0.1 wt. %, at least 1 wt. %, at
least 3 wt. %, at least 5 wt. %, at least 7 wt. %, at least 9 wt. %, 10 wt. %, 15 wt. %, 20 wt. %,
25 wt. %, 30 wt. %, 40 wt. %, 50 wt. % of a cationically modified silica, calcium containing
silica and silicates, magnesium containing silica and silicates, and combinations thereof.

[0084] The oral compositions are useful to treat or prevent damage to enamel, enhance overall
cleaning, inhibit plaque, whiten teeth, and enhance stain removal and prevention of staining of
natural teeth and dental prosthesis.

[0085] In various embodiments, the compositions of the invention coat the teeth and act as a
barrier to prevent or treat damage to the enamel of the teeth or a tooth surface.

[0086] Further, the compositions have the ability to act as a carrier for oral care actives such as
bleaches and other teeth whitening agents, antimicrobials, fluoride, desensitizing agents, and
flavors and fo facilitate deposition and retention of these actives onto the oral surfaces where
they can perform their intended function. It is believed the coating also acts as a protective
barrier that retains the oral care active in close contact with the oral surface thereby ensuring that

the activity such as bleaching or antimicrobial effect lasts longer. Effective bleaching will
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invention, is artificially prepared through a chem cal reaction and include
colloidal silica, silica gel, anhydrous silica, white carbon and the |iKke.
These si lwoasio/fies4oexanpl e, have excel |l ent charact eri st iPCI/Usa@a/0a898 hi gh
specific surface area, high gas absorbability, fineness, high infiltration
into fine interstices and adsorption, high adhesion, high oil absorption,
uniformty of particles, high dispersability and the |ike. [0082] Anong
these synthetic silicas, colloidal silica is nade of anorphous silica
having a round, chain-like, irregular or the |like formand obtai ned by
removi rgndvnfptaidstahékﬂad totmhliaer siethi. E’nkmnaed eiteotorpailandmicolislovi de otel Swifaces
silicic. q controll H .and conc entrat.ion t

tabi | PSERsHL AIEH g e AP pERoR el il s R T 65 R i ned by
decorrpesmdw deﬁﬁilld:ldEhé‘elshh&l@dlﬁg YingiRitBpdridasdaniiseakCard. deﬂdﬁhMQcﬁ&US silicais one
obtalne ﬁ hydr ol y Z|ng |1 con tetrachl oride. White carbon |s made of

finelyl @h%%ranpeﬂ O%Pﬁ th fnvenfiongmaythedn thedomy ofredestifiissi thethpaste,
or ganogjokt SRIer, WP B eI, rﬁ&ﬁh%saelnh&@}%du& QR&3AspAGCREHB LM tama gne

enbodi ment, the invention enconpasses oral care conp05|t|ons including in
an or aph«vvlag:g@pt &byt erakepmpogitiommay alsg be Meorpogategdionfoesirips @@ filmgfor diygetat | east 1

Wt . 96 5w. % at least 7 wt. % at least 9 wt.
% \ﬁl‘%ﬁ %aﬁicw/“ %\}\f‘.‘r@gg 25 Wt. % 30 wt. % 40 wt. % 50 wi. % of
a catl qirﬂsshlrhq/orawra‘aoadmsntnbrhsda,aths:foumvdbnpﬁnhaﬂynlgavsiaIpHoan@'nrgifr@hMitoat es,
magnesi cont.ai n i cates, and i nations thereof. [0084]
The ora PITBS%%QFTG)&%?C'E? &g LPS@Pﬂtlhe %m'?(fséua?PS Bapgifrtg%ngf amage to enanel,
enhanc 0039E Ireddditioh €@thi B@mporiehiskieicribbdspose, tWﬁpr’e@m breedabe conipdsigiozange st ain
removal and prevention of st |n|ng of eet h and dental prosthesis.

n
[ 0085] cwﬁwsgrafi@ﬂgnaéﬁ%mnﬁ%tﬁ»t% ich prE d E%HB‘E?‘LS‘Ptt'i‘eoff‘?L‘O\?SF’gtPﬁ@gWﬁ%ntl on coat the
teeth and act as a barrier to prevent or treat damage to the enanel of the
teeth or a tooth surface. [0086] Further, the conpositions have the ability
to act as a carrier for oral Ly AcceptgbleCamieh as bl eaches and ot her teeth

whi te”' Hf&[’t?m eﬂ'{%blmeﬁ{s%k Briiposttloobt dtﬂ@mv@#t?o%%%o 1?&&%%%9&1 ts, and

flavor acil1Ttate deposition and retention o ese actives onto
t he or atcepmblkaa:resr tolasgis in theylelm:m plethé mmpdshens toiartbethdedlackunction. It is
bel | ev?&)ﬁp%hec grgﬁ)i/ Qc%e;%l%bﬁg cgrrclgrsmc 3deR oRE 8rt r%grte compatlble solid or liquid filler

diluents or encapsulating substances, which are suitable for topical oral administration. By

“compatible,” as used herein, is meant that the components of the composition are capable of

being combined without interaction in a manner, which would substantially reduce the

composition’s stability and/or efficacy. '

[0092] The carriers or excipients of the invention can include the usual and conventional

components of dentifrices (including non-abrasive gels and gels for subgingival application),

mouth rinses, mouth sprays, chewing gums, and lozenges (including breath mints) as more fully

described hereinafter. '

[0093] The choice of a carrier to bé used is basically determined by the way the composition is

to be introduced into the oral cavity. If a toothpaste (including tooth gels, etc.) is to be used, then

a “toothpaste carrier” is chosen (comprising e.g., abrasive materials, sudsing agents, binders,

humectants, flavoring and sweetening agents, etc.) as disclosed in e.g., U.S. Pat. No. 3,988,433,

to Benedict. If a mouth rinse is to be used, then a “mouth rinse carrier” is chosen (comprising

e.g., water, flavoring and sweetening agents, etc.), as disclosed in e.g., U.S. Pat. No. 3,988,433 to

Benedict. Similarly, if a mouth spray is to be used, then a “mouth spray carrier” is chosen or if a
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barrier that retains the oral care active in close contact wth the oral
surface thereby ensuring that the activity such as bl eaching or

anti m cr ovpabioefiisset | asts | onger. Effective bl eachi ng WwCTiuseonowssi1ss ai ns
and lead to whiter teeth. Enhanced retention of antimcrobials on the oral
surfaces will result in reducing the oral mcroorgani sns that are causative
agents of, or associated with, various dental diseases, including
gingivitis, periodontal disease, and dental plaque. [0087] The oral
conposition of the invention may be in the formof a dentifrice,

t oot hpdszeege it diehuspd) Webara, “ldzepgecalrient @ichgpeh (e.grpuitdntly base), caelytbases bpihgduct ,

nmout hspr l.ozen ral, t or. chewi n m.. The oral conposition may
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the pH2dFistiREdddABobiY F8nSor GiGe® PodiBensistey ot pofgorchehisipbs viedrihen t he
conpongrtshateakich e hRBPKSs., shélRt AL AN Yrin@hAd s»@&’fe‘%ir%%@xgﬂ. IaQRSgif@YaiCONPr I S€
addi tional conponents, which are described in the follow ng paragraphs.
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di l uent s .or encapsul at.i,ng. subst.anges ich.are suitable f opical oral
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conmpong[as,700, itshel Maypndiodd,ans arat. Napakb e66fisshed Sp. 801902 nad LS. tPao io.
interaction in a nmanner, whjch uld substantjally reduce the conposition's
st abi | Pia} 1 ARGIseHed di- Ledldgd ol ﬁbb@%cef‘ﬂ%et i @ ¥-SoPateles Fi%8Res3 81 t he

i nvent 4808 a0 td RhRE ddnGerl SiHAbleFNUhE PRYSMIITRbmPHRAR SN pRiserfient i fri ces
(i ncludi ng non-abrasive gels and gels for subgingival application), nouth

ri nses invepliantere yelhmowrcindl a1y Bheirsselegtinn Wil Adspeydpn(seeraderdicoepidsrasianhlika nt s)
as nor u i -hereinafter. [0093] The choice of a carrier to be
used igas%aésc%sggﬁﬁ}%yesggﬁﬂ’%%d by the way the conposition is to be introduced
i nt o t 094} Zhe comwiokiyiond df the invoitiop asilyéde (n the ferdi sfgroh@btakivgetls, indtding is to be
used,

tsv.t?g?ngival gels, which may be aqueous or non-aqueous. Aqueous gels generally include a
thickening agent (from 0.1% to 20%), a humectant (from 10% to 55%), a flavoring agent (from
0.04% to 2%), a sweetening agent (from 0.1% to 3%), a coloring agent (from 0.01% to 0.5%),
and the balance water. The compositions may comprise an anticaries agent (from 0.05% to 0.3%
as fluoride ion), and an anticalculus agent (from 0.1% to 13%).

[0095] Compositions of the invention may also be in the form of dentifrices, such as toothpastes,
tooth gels and tooth powders. Components of such toothpaste and tooth gels generally include
one or more of a dental abrasive (from 5% to 50%), a surfactant (from 0.5% to 10%), a
thickening agent (from 0.1% to 5%), a humectant (from 10% to 55%), a flavoring agent (from
0.04% to 2%), a sweetening agent (from 0.1% to 3%), a coloring agent (from 0.01% to 0.5%)
and water (from 2% to 45%). Such toothpaste or tooth gel may also include one or more of an
anticaries agent (from 0.05% to 0.3% as fluoride ion), and an anticalculus agent (from 0.1% to
13%). Tooth powders, of course, contain substantially all non-liquid components. ‘
[0096] Other compositions of the subject invention are mouthwashes, including mouth sprays.
Components of such mouthwashes and mouth sprays typically include one or more of water

(from 45% to 95%), ethanol (from 0% to 25%), a humectant (from 0% to 50%), a surfactant
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a "toothpaste carrier” is chosen (conprising e.g., abrasive materials,
sudsi ng agents, binders, hunectants, flavoring and sweetening agents, etc.)
as di scl osecdoioies4dg., U.S. Pat. No. 3,988,433, to Benedipct/USkdoom3amsit h
rinse is to be used, then a "nouth rinse carrier” is chosen (conprising
e.g., water, flavoring and sweetening agents, etc.), as disclosed in e.qg.,
US Pat. No. 3,988,433 to Benedict. Simlarly, if a nouth spray is to be
used, then a "nouth spray carrier” is chosen or if alozenge is to be used,
then a "l ozenge carrier” is chosen (e.g., a candy base), candy bases belng

di scl offeadn D] %eto §%%), &ﬂ@orlﬁ’mgent\ﬁromo 045 198%). a syve@enipgngtnetfram 0d%tal . ; if a
h ) H .
oo S R edobReBPfom B0 CRELH S0 R R Glhes by FARR SR RIP .. 5.

U S Paltso irdbude 4nO&3In&d bf art mt@radsegattéﬁrd)relo Oé% t@l0.3% hs fAlusale liet), and aho be used,
then a %saf t car&:era &t é sen (e.g., sachet bag, flavoring and
sweet eATHE Y & Agedy (rqny 0.17%Jg 6gngival gel is to be used (for delivery of

acti vegooonf otﬁeha)mmitneﬂlmﬂtaé inPeftioalate d2htaBSodutis tdamdp%n'tr@dﬁdsﬁ fdidpocket s),
then a "subglnglval carrier” is chosen as disclosed

, U S. Pa
No. 5, fomponatsqfs n%%olut@os gangelly dnfdudg oge opigpre qfjgvates <f2<zpz 9@4030 M%dued
Sep. 7 Pre;cgr%?hve esd ol ‘MW)&) thgktéﬁmg 'dée%ft (’f{rorﬁ: @%r tb %%Q) ﬂﬁ%hl#j@gem I\@]%?ns 1c 513, 790,

dentifrice fornul ati ons such hoSe di scl osed U.
i ssuedOi04%e t2 2%)19G8tenig &enlbéfrom Md% ® 3f/m)5ar@@@rfa¢tsl§&‘é@n9&/pto 580). 1992, and U. S.

Pat . . I i lsq02fad 1N U S
Pat . m09§hé§%‘gﬁ%%§h lﬁs%ltgo%gtyfg%ll¥ gﬁﬁ % }ﬂogeéaggﬁﬁérbgsee(&?tﬁagl@f or the
preparaﬁ%mmthoﬂmnnpmuﬁomnB$%ﬂo2%@am¢@senmnmgmgﬂﬁKbmn@dﬁ%weab%gnomm in the
cost,  AOLEE 7 emer o el Brip Guu i TRt o St e Ut he 1 nvent i o
may bemlao&al@anésoaﬂn fagt-dievaRrsabd ﬂﬁmlﬂic&dlrﬂglfﬁ‘dekkddirﬁhg fomidcal@h, walferg@hia, wWhi ch
be aqueous or non-aqueous. S qghs Penerally i ncl ude a, thi ckeni ng
agent fifrs fAbtpts) gpd @%%edtgbmn“é tawe %?r PR, seBd KBy’ as wsed herer i ng agent

(from Qe mdtoheYid dsaB¥REIMEIND e ARGE tHah 160 R BndSadsOthdRA 5 s@ o] RES NO agent
(from0.01%to 0.5%, and the bal ance water. The conpositions na¥ conprlse
orm

an ant theasiseepnds afer fldcingrthosaBidosagedorgvindke ol aay ity d aptahigsolvingdokich
ant i Cagxgl&bsléﬁos@c%% gJ ﬁ{ﬁoggiﬁ@\k@ o5pP46 hROWD 95@91%9?5(}11@ PASN 4kh‘f%6ﬁve“t on

may al e Inthe ntifrices, such as toothpastes, tooth dels and
t oot h PAOWEL684 4,306/502redtl 516 5,588:825t 531 hi‘ﬁsﬁsﬁé9&,ﬂdl,t3oﬁﬂ2ti2§e4 @87gﬁéﬁer ally

i ncludg ¢15 903,

[00100] In still another aspect, the invention provides a dental implement impregnated

t.

with the present composition. The dental implement comprises an implement for contact with
teeth and other tissues in the oral cavity, said implement being impregnated with a composition
of the invention. The dental impiement can be impregnated fibers including dental floss or tape,

chips, strips, films and polymer fibers.

Miscellaneous Carriers

[00101] Water employed in the preparation of commercially suitable oral compositions
can be of low ion content and free of organic impurities. Water generally comprises 5% to 80%,
and 20% to 50%, by weight of an aqueous composition herein. These amounts of water include
the free water, which is added plus that which is introduced with other materials, such as with

sorbitol.
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one or nore of a dental abrasive (from5%to 50%, a surfactant (from 0.5%
to 10%, a thickening agent (fromO.1%to 5%, a hunectant (from 10%to
55% , a fweworimgs4agent (from 0.04%to 2%, a sweet eni ngcagseao98yiosn 0. 1%
to 3%, a coloring agent (fromO0.01%to 0.5% and water (from2%to 45%.
Such toothpaste or tooth gel may al so i nclude one or nore of an anticaries
agent (from0.05%to 0.3%as fluoride ion), and an antical cul us agent (from
0.1%to 13% . Tooth powders, of course, contain substantially all
non-1iquid conponents. [0096] O her conpositions of the subject invention
are rmt[ﬂ(liﬂ&]shes,Pdlmhmcﬁm-’g/ a’rmjtdﬁnsm)azyis'ntheamppwivjmls Adbolexaherioeiaskifies hes and
m)uthsrast; y om4 %to,95%,

ot hanott { PYBAO BBl S s e BBt o1 T oot Bistbage Foidlr @ ant {1 r om
0.01% bﬂw?ﬁﬁa.ted&uiﬁdt@ﬁ@ﬂ’bﬁﬁarﬁﬂ@ﬂie difuhéeriondl lﬂé&@ﬂcﬂ’yrﬂ% tenﬁm&t&@iﬁ% %/agent

(from %t03 nd a col oring agen m 0.001%to O
mout hndx$reyy &fﬁlpw&?ﬁ‘%ﬁﬂlﬁwe r%nggreﬂ f?%ﬂ&ﬁ%toow@va ﬂ%é’omalaﬁs 8t i cari es

agent 618 QRAL 14N o3 ¥ @8nitd éi{arlil&lﬁﬂé BYBASRNBoRRaAA KRS Hivbitioggent (from
0.1%to 39 [0097 Qt her conpositions of the invention are dental

sol ut i #eudeRelonamergt07 erd Bluratlorl437%i ds. Conponents of such dental sol utions
| | 0 0 t
generag?(M ne Ud@thg/g%xﬂ{]fﬂ%re Iﬁ’t@ tﬁ’é{‘?]'-n% %pgearm &&9@%@ﬁ:tﬂfn§ﬁﬁh‘é@ Ive

(from to 0.5 ng agen romQ0%+to avori ng agent
(from @ol@mw ng%ﬁerswe‘easem Pgnidgreseries dwadanlOfrosoB.B. G8gdricaradd sichact ant

(from Q%45 Chew um ILtiaons Ly | cal I | ude one or
nor e omp mman EQEP?%% %59}(?@%)08' ?ang'ﬁ%.l or fsnuﬁe agen u(l%é?rff) 4% to 2%
and a hyuheplm’mucmgbageei (fromO. Ol%to 20% [0099] The term "l ozenge" as
used h in includes: bre, th m astilles rocapsul es, and
Fact - QUGB g BT FoRREMene P AR oS erbiT samp ey {baee Dojskor o
thin fiddWhitd pildet whicRBesGRERHYESs FREoPBIiSSS. Tildheunk BloRide Ig@&?al@'c%ﬁ@hydsng
solid form_as used herein neans that the solid dosage formdissolves in

| ess t friam BB % exvndy weighs of the dentifiicecoppAsEions; ess than 5 seconds, after

pl acin sol i g i g solid
forns g)r(hhﬂl scl oghee ﬁﬁg%hnom b&gﬁsdé?loﬁgega ?tgéi ;%%fﬁ gﬁ%%sg 03\%9{56\9’% 1671; U.S.

Pat . N@gent%Neﬂzh@@BT,g b frovheg %ms and 8@3“50@ used BTdinoelr tbyge B8 18L& t§, 215, 756;

5, 298, 256e%i’to §dj§s§%he p%—?of tﬁe @ ano@Qi%ns t% a rﬁgge OQ%H 4 to pH 10. Buffering agents include
monosodium phosphate, trisodium phosphate, sodium hydroxide, sodium carbonate, disodium
hydrogen pﬁosphate, sodium dihydrogen phosphate, potassium tartarate, and linear and cyclic
polyphosphates. Buffering agents can be administered at a level of from 0.5% to 10%, by weight
of the present compositions. The pH of dentifrice compositions is measured from a 3:1 aqueous
slurry of dentifrice, for example, 3 parts water to 1 part dentifrice.
[00106] Other optional agents that may be used in the present compositions include
dimethicone copolyols selected from alkyl- and alkoxy-dimethicone copolyols, such as C12 to
C20 alkyl dimethicone copolyols and mixtures thereof including cetyl dimethicone copolyol
marketed under the Trade Name Abil EM90. The dimethicone copolyol is generally present in a
level of 0.01% to 25%, 0.1% to 5%, or 0.5% to 1.5% by weight. The dimethicone copolyols aid

in providing positive tooth feel benefits.
Abrasives

[00107] The compositions of the invention can optionally include a dental abrasive.

Dental abrasives useful in the compositions of the invention include many different materials.
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[00100] In still another aspect, the invention provides a dental inplenent

i npregnated with the present conposition. The dental inplenent conprises an
i npl enentwbaniociamidact with teeth and ot her tissues in tireTarsaloomaoapgy, said
i npl enent being i npregnated with a conposition of the invention. The dental
i npl enent can be inpregnated fibers including dental floss or tape, chips,
strips, filnms and polyner fibers. Mscellaneous Carriers [00101] Water

enpl oyed in the preparation of commercially suitable oral conpositions can
be of lowion content and free of organic inpurities. Water generally
conpr i Jée mBKyiabseBow instutle9 0% whichdosontpptiblevgthin ¢ cempaiive ofistaestpusi t i on

herein oesm%fgxc%%wgﬁda%rﬁf d@ﬁ! £Su eﬂ) 4 &f)gfs \Iep%cIurdgefom%??nggle St 1%;ar(?lsr1]ncllusd1 gdded pl us

t hat |ch|5| teria ., Suc
sor bi t gtls p@@m@@bltm mxalnele sodmy palywtdphos@hnb,dyddtadmlarimea m@ml tions. A
pol oxa 5|f| nionjc surfactant. al s nction as
an enuF%rE’?%%%alcﬁéélﬂl rﬁWPﬁ%fBEa g ég" * G ?umgﬁﬁ’pg?sr‘?a?te’rtfa‘?%‘f %‘Bpg?ﬁl?g? ons.
Pol ox arsemmagddyridtiphogihaeald redinsik apakiydmasrible 6iohna phigula cBideARutiyn hy dr oxyl
groups with npl ecul ar wei %hts rangi ng from 1,000 to above 15, 000.

€

Pol oxaRedycta pEurepng fomerldeyfe ¢ r adename of Pl uronics and Pluraflo by BASF.
Pol oxanmgyidsf OF t RhcthdrR¥ENA BhasivRStardse 1?%%%00%%519% iflndn e Jcﬁaa!c4370

[00103] Orher enulsifying agents that nmay be used he pr
corrposﬁhqrmw,settm&mjmeq!?@ﬂ ym&sciemﬁélnﬂﬂ &r Bathe 3, Qa7§ 5t1 ﬂeSP@,ﬁlhrlfl reﬂiser i es

avai | al?rl Je%%ﬁ)@i ., eh heﬂglgcsm*aﬁhm@lra% ri%rlﬁga%”h”ﬁ% Jfonﬁ%ﬂ}i’%}ew' ar

wei ght polyac yners use as emul ST Iers phbbi c
subst aneasiornjddehPdt] mEla'tramn um-tﬂornmlddh!ydmw(als-skmkchbepadxdm atiderbdadinkedsent
CONMpPosi Ti tani um di oxide is a white powder which adds opacity to the
corrpost’tYSﬁ%r Ti tani um di oxi de general ly conprises fromO0.25%to 5% by

wei ght [gfio9he desititd denf@alsiNIRIDI VARIS typeHOhBolusddigechide @hhremniaﬁ@sent
conpositions is adjusted through the use of buffering -

Non- ch&snefitsRy enepptienyl H@*tﬁg@ﬁﬁ@ga%p@wg%ﬁ%rfora@nﬁs\é@%mu ahraéiﬂr@rw@tb agent s

that camig obg&fnt. %@‘éihk‘é&brm@e Phlspihg MARHGRTRRY, b RBFad Ahd bRARKYG, OF PH 4 to
pH 10. Buffering agents include

generally have an average particle size ranging between 0.1 to 30 microns, or 1 to 15 microns.
The abrasive can be precipitated silica or silica gels such as the silica xerogels.

[00110] Mixtures of abrasives can be used. The total amount of abrasive in dentifrice
compositions of the subject invention is 6% to 70% by weight; toothpastes can contain from 10%
to 50% of abrasives, by weight of the composition. Solution, mouth spray, mouthwash and non-

abrasive gel compositions of the subject invention typically contain no abrasive.

Surfactants
[00111] In certain embodiments, the compositions of the invention also include a
surfactant, including sarcosinate surfactants, isethionate surfactants and taurate surfactants. In
certain embodiments, for use herein are alkali metal or ammonium salts of these surfactants. In
other embodiments, the sodium and potassium salts of the following: lauroyl sarcosinate,
myristoyl sarcosinate, palmitoyl sarcosinate, stearoyl sarcosinate and oleoy! sarcosinate.
[00112] The surfactant can be present in the compositions of the invention is present in an
amount of 0.1% to 2.5%, 0.3% to 2.5% or 0.5% to 2% by weight of the total composition.
[00113] Other suitable compatible surfactants can optionally be used or in combination

with the sarcosinate surfactant in the compositions of the invention. Suitable optional surfactants
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nonosodi um phosphate, trisodi um phosphate, sodi um hydroxi de, sodi um
carbonat e, di sodi um hydrogen phosphate, sodi um di hydrogen phosphat e,

pot assi urwoantoariai4e, and |i near and cyclic pol yphosphat esT/iBadb@Bd1Dg agent s
can be admnistered at a level of from0.5%to 10% by weight of the
present conpositions. The pH of dentifrice conpositions is nmeasured froma
3:1 aqueous slurry of dentifrice, for exanple, 3 parts water to 1 part
dentifrice. [00106] O her optional agents that nay be used in the present
conpositions include dinethicone copolyols selected from al kyl - and

al koxyad’i chrectrﬂmd owes folipol Yol Bat. Nocho ¥t 5819ay 85,0206 &l Agriicotii evet. . SoPe.

rar ket 0 AU el P 2B R R ot ot e PR Kot bri CoBab SRy &
generalaly present in a level of 0.01%to 25% 0.1%to 5% or 0.5%to 1.5%
by wei The net hi c ne ¢ ol s ai provi di ive tooth feel
benef i g@llﬂjraa Rignie iy ‘”ff‘ia]“ts'l‘ﬁéll {16%8&“?‘1“%2@ et w@rﬁ?wgmf%w [sylfptes

opt i onahyilg frb@l 1046 18 cHB8H AbmAR RS AIKE! radie bl ha W aAsisY RS USRS dflsulkdhatcde
conpositions of the invention include many different materials. The materi al

sel ect @wnpglyaiidesolidpe acisihering Sroautfdat! 8 spreomptomsn Sediemdamposifate end of
i nt er eggy; qoéoqa%mp.%lﬁé&@essanfxﬂtéfs AOLAARIE B Bhic S AR 1 @3 ves
i ncl ude, exanpl e 't cas including gels

precipita iI'nsol ubl e
sodi um%@lumamhmsplh&centstwmalam belutdizadi na, cal ci um car bonat e, dicalcium

ort hop te di drat r ophosphat. e | ci,u sphat e,

cal ci umﬁ‘i?@m a%%(?g'cﬁuefwan% Lcljsefué's'?t)réo }s% a%?élgm\fjé] Cﬁ’é#"é?’ioﬁ?lg Wgﬁ‘beﬁ

parti CUbl&l\tﬁvM@lBﬂ&at odterpirg duwicioi cmmanf@rmlld@hM@echaﬁrml%] Anot her
cl ass of abra |ve§ n@ sein th%a%rese gﬁ 05|t| ons |s t he Parti cul ate

t her mo *QURIP{NRATOBLY {PndrRLen 2fomsisHehues Iy (rimsity lammeniun cigtides kefy! 3 070, 510.
Sui t ablygridifinhidride] deel trith@hy 8% AERIuG broBIRMINSShutyPFRASyefhg1- Ur eas,

mel am ne-ureas, nelanjne-fornmal dehydes, urea-fornmal dehyde,

mel ani Aunaidbenzypmmonknydiaidecioserit plkyldaetbplomimeatim pitiefecaetys Byridinikad
pol yestﬂg&? htgob%%]r c§‘n;'.>d gene?meaduaémaydn‘{rﬁémf% Fib& sér?é@(?ﬁx @S‘”Peﬁ?e used

because elr uniq its of eXceptlonal ent a eani ng and
pol i shiNeg3 ﬁéﬁ $2, @ah@@, 1\&70 hoBrinened al.ywhehe et quytermasy hmmonium fluorides have

detergent properties. Certain cationic surfactants can also act as germicides in the compositions
disclosed herein. Cationic surfactants include chlorhexidine. Persons skilled in the art are aware
of this possibility and should incorporate cationic surfactants only with this limitation in mind.
[00116] Nonionic surfactants that can be used in the compositions of the invention can be
broadly defined as compounds produced by the condensation of alkylene oxide groups
(hydrophilié in nature) with an organic hydrophobic compound which may be aliphatic or
alkylaromatic in nature. Examples of suitable nonionic surfactants include the Pluronics,
polyethylene oxide condensates of alkyl phenols, products derived from the condensation of
ethylene oxide with the reaction product of propylene oxide and ethylene diamine, ethylene
oxide condensates of aliphatic alcohols, long chain tertiary amine oxides, long chain tertiary
phosphine oxides, long chain dialkyl sulfoxides and mixtures of such materials.

[00117] Zwitterionic synthetic surfactants useful in the invention can be broadly described
as derivatives of aliphatic quaternary ammonium, phosphonium, and sulfonium compounds, in
which the aliphatic radicals can be straight chain or branched, and wherein one of the aliphatic
substituents contains from 8§ to 18 carbon atoms and one contains an anionic water-solubilizing

group, e.g., carboxy, sulfonate, sulfate, phosphate or phosphonate.
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enanel or dentine. The silica abrasive polishing materials herein, as well
as ot her abrasives, generally have an average particle size rangi ng between
0.1 to 30wgizeroongi4oor 1 to 15 m crons. The abrasi ve canPb@/yuse@oiopiivat ed
silica or silica gels such as the silica xerogels. [00110] M xtures of
abrasi ves can be used. The total anount of abrasive in dentifrice
conpositions of the subject invention is 6%to 70% by wei ght; toothpastes
can contain from10%to 50% of abrasives, by weight of the conposition.

Sol ution, nmouth spray, nmouthwash and nonabrasi ve gel conpositions of the
subj ec{odlﬁ%]egti %Ietﬁiy@hﬁﬁbﬂayts@&rﬁlﬁild%emm ?snﬁam@s , 180557 2ed llacﬂét‘ﬂ(a[eﬂlﬁ)llél] In
certai n enbodi ts, .the conp i ons .of .the invention also jnclude a

sur f acisatrd Jap. rlge {}9(?§n5ypé°§ll E‘gﬁ"ﬁ@? yLRrtaings dnghyde de?’é@f’ﬁl“ﬁﬁé@éNsclﬁFXI%Nants and

t aur at ginditiyfiARthaRbRcetdtd, c%@d bthiRe SMRAGLcHRIM N- dmlihw&%mlaﬁffo%c@taér Ryddal |
metal or armoniumsalts of these surfactants. |n other enbod i ments, the

sodi unbelaidemeiraisd betaing dpyryl betaineg setyldretaing eqjy! tetaincostrarylhetainsi efat e nyri st oyl
sar cos ol eoyl

car cos Bl bR TRE £ oo e BB e, et ti ons of

t he i nlemramidepromy! pq:telsenmd tha likey Birechetrtines of choldharothg coddamiddoPsply bbeRaiid or 0. 5%
to 2% bn¥d ilﬁxrr]z}mig s ‘?bttOt al conposition. [00113] Gther suitable conpatible
surfacfant's can o PB’na‘ff‘y ‘be used or in conbination with the sarcosinate
surfactant in the conpositions of the invention. Suitable optional

surfactantsare described nore fgl '3’| U S. Pat. No. 3,959,458, My 25,
1976 to Agricola et al.; U S i % 807, Feb. 10, 1976 to Haefel e;
and U. §01P9t -  Noin céntdlP dmB&ftmesieRhe é’o?npol@igﬁs ('StheGine&K%n@Iso%{cludEQ9114] Ani oni ¢

surfactants useful herein include the water-sol uble salts of al kyl sulfates
havi ng apticglerhig agept. fer examplsnsyathste anipnie pRlympRyincludige palyagnigtes prd

wat er - oqst}h&s §Prh£l§1c%hy§i¥'ih@ Qn@n@gldrmagﬂlvy&@éﬂhee@ gofGaBaszt)yas%egc%eJl%u ng from

10 to 1 carbon atons. "Sodi um | aur?/ sul fate and®sodi um coconut
monog| yxeerileldn Sifl. Pein dio et 6204 Y Texangl @55 fosexamlomotyamino pepeansyfopic acld s t ype.

sur t acrane)-isiilefe FithorE AT RRAAR Bk Bvithirkt BREpo M aeloRL 4R
glerk;?/a?ﬁx;t?n:sdfermh phati c quaternary amoni um conpounds haV| ng one I ong

Chelating Agents

[00120] In certain embodiments, the compositions of the invention also include a chelating
agent such as tartaric acid. Chelating agents are able to complex calcium found in the cell walls
of the bacteria. Chelating agents can also disrupt plaque by removing calcium from the calcium
bridges which help hold this biomass intact. It is important to not however, it is not desired to
use a chelating agent which has an affinity for calcium that is too high, as this may result in tooth
demineralization from the chemically reactive and friable acid eroded dentition surface, which is
contrary to the objects and intentions of the present invention.

[00121] Chelating agents include alkali metal salts of tartaric acid, disodium tartrate,
dipotassium tartrate, sodium potassium tartrate, sodium hydrogen tartrate and potassium
hydrogen tartrate. The amounts of chelating agent suitable for use in the invention are 0.1% to
2.5%, 0.5% to 2.5% and 1% to 2.5%. The tartaric acid salt chelating agent can be used alone or
in combination with other optional chelating agents. The chelating agents have a calcium
binding constant of 10' to 10° to provide improved cleaning with reduced plaque and calculus

formation.
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containing from8 to 18 carbon atons such as |auryl trinmethyl amoni um
chloride; cetyl pyridiniumchloride; cetyl trimethylanmoni um brom de;

di - i sobutwbphanaxsset hyl di net hyl benzyl anmoni um chl ori de; PCoAS2009/039198

al kyltrinmethylamoniumnitrite; cetyl pyridiniumfluoride; etc. Oher
conpounds are the quaternary amoni um fluorides described in U S. Pat. No.
3,535,421, Cct. 20, 1970, to Briner et al., where said quaternary anmmoni um
fluorides have detergent properties. Certain cationic surfactants can also
act as germcides in the conpositions disclosed herein. Cationic

sur f ac{t22] i ncl Sridkanotheopdseklediroup. of Rbelglingsagsits buitalileifor ushén the presgné awar e of
this pessibil.i C u nts o th this
i ¢ g doe GRS 5 0Y ik AP ERBGO e Sl iy AEL R Rl
conposbting Empbfyed ihehd foxte 0f thoin ficancibeortpaaadly wr ﬂ.ﬂ!lfylnﬁ&tthlﬂsd wampsmlmadts pr oduced
by the nsation of alk ne .oxi de grou (,h dro hilic in nature) with
o GATHRR MRURAEch AOBLrE BRSNS PEFoFT Be A Al FePobime) T bmmc ¢ i n
nat ur e anlpdaPbeRidbitsatiotiRb bely mefizdn cthysenidadl uashEated SlobelBer] foe eRImplQni s,

pol yet hyl ene, oxi de condensates of, al kyl phenols, products derived fromthe

conden@gthybxingkethar petap cthvicge) Raving apﬁéerﬁ%eare?l%ﬂarm%m&%w HP8H9P &he oxi de

and et h)()b@@@O d’ﬂﬁ:@é Etﬁ;oly%e@ir@ﬂ@anl%lh‘#@r e‘iﬁ’rﬂ %B§@5@c§ez‘¥fN 3bd W STOOaddé?hC)' S,
|l ong chain tertiary am ne oxid ain terti a;}éx fﬁéghl ne oXi des,
e

| ong cAAY hl HisaM 2 Oé)apm;d&%lemaqwmauﬁe@e&A%\Mdﬁ 0 $henpglp17]

Zwi tt e, ﬁﬂ)‘ract gynt hetic surfactants useful in the invention can be broadly
descri bed as derivatives of aliphatic quaternary ammoni um phosphonium and
sul f oni[a023Jo npoudiis, palymestti polychtbexdhtepinaluie thoscdiuckabsthe arl dopolgmeraiofht chai n

To 1o BRSO SIS IR A D! BRI U BRI BP B a1 oup.

€. 0., emyRAXYhe 1§@érfbemgtaeal1a51eltfnaaxampm@$«wi@£r@o EMAphasni@gn&Mwﬂ@Oddﬁid Bet ai ne
surfact ants are di scl osed in 80,577 to Pol efl ka et al.

i ssued ENMih Gradg 6172593 :1 eqpglyensrs %flaRSYI“C6?'%&“]1?371‘6“99@@5!‘)‘\‘8%"}16%! wabad¥els bet ai ne
or 2- ( MeHfeyl ot M?'[E?et M&mgmma&%%@; zrpgf:ren&%al he or

2- (N-coco-N, N ammoni o) acet at e rist bet ai ne, palmtyl betaine,

| auryl (09424 ne, /é@dlwnabmlﬂmrec pqhétaghoxwgmﬁrﬁéhsc %damﬂ S Jat. A4, 1383%7 The
am dobelQignesreaf a%ea[m'u %'I%‘Ei N 4995 9T ! E,QWSL}Q f£}eet alCQrqug{ﬂ;ﬂegpr opy!

bet ai ne, I auram opr opyl ‘betaine and 't tarnes o ice are
t he Cocthymhrpof]pg'lblclaeh)airldewnh styrene, lsobutylene or ethyl vinyl ether polyacrylic,

polyitaconic and polymaleic acids, and sulfoacrylic oligomers of AMW as low as 1,000 available
as Uniroyal ND-2.

Fluoride Source

[00125] In certain embodiments, the compositions of the invention also include a water-
soluble fluoride compound present in dentifrices and other oral compositions in an amount
sufficient to give a fluoride ion concentration in the composition at 25 °C, and/or when it is used
of from 0.0025% to 5% by weight, from 0.005% to 2% by weight, to provide additional
anticaries effectiveness. A wide variety of fluoride ion-yielding materials can be employed as
sources of soluble fluoride in the present compositions. Examples of suitable fluoride ion-
yielding materials are found in U.S. Pat. No. 3,535,421, Oct. 20, 1970 to Briner et al. and U.S.
Pat. No. 3,678,154, Jul. 18, 1972 to Widder et al. Representative fluoride ion sources include
stannous fluoride, sodium fluoride, potassium fluoride, sodium monofluorophosphate, amine

fluoride and others including mixtures thereof.
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and the | auram dopropyl betaine. Antical culus Agent [00119] In certain
enbodi nents, the conpositions of the invention also include an antical cul us
agent, fowoesswphsp synthetic anionic polyners, includi rgTaskyosybates and
copol yners of mal eic anhydride or acid and nethyl vinyl ether (e.g.,
Gantrez), as described, for exanple, in U S Pat. No. 4,627,977, as well

as, for exanple, polyam no propane sulfonic acid (AMPS), zinc citrate
trihydrate, polypeptides (such as polyaspartic and pol yglutam c acids), and
m xtures thereof. Chelating Agents [00120] In certain enbodi nents, the
conpositions of the invention also include a chel ating agent such as
tartaric acid. Chel@lwhgndgeAiReid ARICIG MoMRlifXsdRlfitdm found in the
cell walls of thé bacterta. Chelatl ng agenis can al so di srupt plaque by
renovi HP126l ci unbnfeean einbodimkrts.ithe eompdgitionsfitheinmeition latsh dhelude dlebilomgas s
intact, |t |S.i rtan 0, npt Ve, 11 | of desired to use a
chel at F%eéﬁsagegtr}ftwq\?\ﬁp%g a%eéqtés’ g%&aﬁoi]o ?\reale%dﬁ?/fg' ?érsu%gﬁ%&sunﬁ%ﬁ%otbﬁ lgd?é;eg ahnloa%,theas this
may r estal taré Activeotidefull énthe évahtichaThas sibsontdshe: witebte 6alnhodifly g Clid cotorand

friabl e}Baci d er o%e dentiti surgace, which is .conLh%ar% to tt&e oF{jects and
i nt ent FSHECi0 HYY FiecQRMer- n\AEH SUBTANCFEPIRPTIe PHEFST ApWRgaRPied WM tde

al kal i tguet arfab@bdifyohattsaffh@lih €ers bflabsehips sl hnd of RFIERhf 1ight PQUCA PRy
tartrate, sodiumpotassiumtartrate, sodium hydrogen tarfrate and potassium

hydr og&FPVvidsran papearanghengliiprirng fJm contining sygh ajeirles sapplind|oxerthe suskees n t he
invent PN Rfforfech?o to 2.5% 0.5%to 2.5% and 1%to 2.5% The tartaric acid
salt chelating agent can be used al one or in conbination with other

opt i on#012Rel at i Thy lexgéstf soloTimts arhedngtally gsedge thesragevad 04058 @tio @0URPBPYdD ng

const ant,,of 05 .40 AP i nproved cl eaning with reduced pl aque and
caIcuI&%Af%P#Q%V%ﬁp%ﬁgf%5f8@§¥hgganother possi bl e group of chel ating agents
suitable for use in the present invention are the anionic polyneric

pol ycar boxyl at es. Such naterial% aLe.mgAI %nomm in the art, being enployed
inthe formof their free aci dsiBE<HMIERLIN "o ||y neutralized water

sol ubl gpoabsjal i MBtcattain emBodimeiitabé ¢othpBitioBOSH thdihvedtion A1¥P iictide $dtkehingl: 4 tO

4:1 copol yners of, mal ei.c . . . . .
materials to provide a desirable consistency of the composition, to provide desirable active

release characteristics upon use, to provide shelf stability, and to provide stability of the
composition, etc. Thickeningbagents include carboxyvinyl polymers, carrageenan, hydroxyethyl
cellulose, laponite and water soluble salts of cellulose ethers such as sodium
carboxymethylcellulose and sodium carboxymethyl hydroxyethyl cellulose. Nonionic charged
polymers such as hydrophobically modified starch, polyethyleneoxide, natural gums such as
aloe, vora hyaluronic acid glucan, gum karaya, xanthan gum, gum arabic, and gum tragacanth
can also be used. Colloidal magnesium aluminum silicate or finely divided silica can be used as
part of the thickening agent fo further improve texture.

[00129] Thickening or gelling agents include a class of homopolymers of acrylic acid
crosslinked with an alkyl ether of pentaerythritol or an alkyl ether of sucrose, or carbomers.
[00130] Copolymers of lactide and glycolide monomers, the copolymer having the
molecular weight in the range of from 1,000 to 120,000 (number average), are useful for delivery
of actives into the periodontal pockets or around the periodontal pockets as a ‘;subgingival gel
carrier.” These polymers are described in U.S. Pat. No. 5,198,220, issued Mar. 30, 1993 and U.S.
Pat. No. 5,242,910, issued Sep. 7, 1993, both to Damani, and U.S. Pat. No. 4,443,430, to Mattei,
issued Apr. 17, 1984.
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anhydride or acid with another polynerizable ethylenically unsaturated
nononer, for exanple, nethyl vinyl ether (nethoxyethylene) having an

aver age wbeowlasssei ght (AMN of 30,000 to 1,000, 000. Pheas@opsdiysrers are
avai l abl e for exanple as Gantrez AN 139 (AMW 500, 000), AN 119 (AMW 250, 000)
and S-97 Pharnmaceutical Grade (AMN 70, 000), of GAF Chem cal s Corporation.
[00123] O her polyneric polycarboxyl ates include those such as the 1:1
copol ymers of naleic anhydride with ethyl acrylate, hydroxyethyl

nmet hacryl ate, N-vinyl-2-pyrrolidone, or ethylene, the |atter being

avai | apioa3flor exHrigheeing agdvibtniaan tasmoMidf Bid % ©1G%e, 220Md/100, 0080an 8%EMA G- ade

61, and 1:1 olynmers of acrylic acid with nethyl or hydr.oxyet hyl

et hac PyiEht of Bl Foete R Yarmposiiapecahes Jesit pehsr fipeHER cGp b sed

N- Vi ny kor2h@ying 8hmsl asiengds 0 Rding Aetdit bl sagietsy NeH-aa @l geGanboxgimivs are
disclosed in U S. Pat. No. 4,138,477, Feb. 6, 1979 to Gaffar and U. S. Pat.
No. 4, 888,914, Jan. 15, 1980 to Gaffar et al. and include copol ymers of
mal ei ¢ anhydride with styrene, isobutylene or ethyl vinyl ether,

pol yacrylic, polyitaconic and pol ymaleic acids, and sulfoacrylic oligoners
of AMNWas | ow as 1,000 avail abl e &tumasiapisyal ND-2. Fl uoride Source [00125]
I n cert{a{Ry,enbodi . Lt on: - [ QF i ncl ude a
wat er si@&g%]e flfjjltr};ﬁg%}e"§ gg%@ﬂ%@%ﬁiﬁ@r{% Q@ﬂg%oeﬁrﬁﬁe??%\éﬁgggﬁ@ Cgldggr or al
conpos humeaanti Thedmmacmntserveutofkicep @nthpaste gimpesidiond fiam herdeniogiumaoncent rat i on
in the COMPO it gn at 25 0 and/ or Wpt%q értn i% u epl of .f rloH}g0.00ZtS%)to 5%
by wei GFROSUFIOAT-G0 BEBORTRISENNDS MALT st ©© PomBr By Yo L BT BHKMEKAYS 8r i es
ef f Iect ﬁrgmmi.rab@e Wdéen]gysadf:ﬂabb?r t@}fooiﬂpa_ﬁg telapdshiony.iThk humgctamt @rd girs can be
enpl oyed as sources of soluhle f)u Jn_the present conposit.ions.
Exanpl 84mestang BRSSPSR Y SOTPHESS o)w%iya-‘?ﬁgwr’é%r’? HERDLRTRT CIRISTIANY). 5. Pat
No. 3, Rdein?RditableHumed@nts 3} {Qe InQoRIpbEBENSRHF tiR! subj?léIQn\Hpﬁon fAdfude &¥Able 3, 678, 154,

Jul. 18, 1972 to Wdder et al. Representative fluoride ion sources include
st annonslyhydrisraiaghols sushiag glyE¢rire sprgeol, yditelskutylgne glyeolingdvethyleae ghyeol, and

nmonof | yor t 1 (# d others including m xtures
t her eo?&?gggﬁg@%t%R?cﬁdgyggﬁbstét@d%e%et h Col or Modi fyi ng Subst ances

Flavoring and Sweetening Agents

[00133] In certain embodiments, the compositions of the invention also include flavoring
agents. Suitable flavoring agents include oil of wintergreen, oil of peppermint, oil of spearmint,
clove bud oil, menthol, anethole, methyl salicylate, eucalyptol, cassia, 1-menthyl acetate, sage,
eugenol, parsley oil, oxanone, alpha-irisone, marjoram, lemon, orange, propenyl guaethol,
cinnamon, vanillin, thymol, linalool, cinnamaldehyde glycerol acetal known as CGA, and
mixtures thereof. Flavoring agents are generally used in the compositions at levels of 0.001% to
5%, by weight of the composition.

[00134] Sweetening agents which can be used include sucrose, glucose, saccharin,
dextrose, levulose, lactose, mannitol, sorbitol, fructose, maltose, xylitol, saccharin salts,
thaumatin, aspartame, D-tryptophan, dihydrochalcones, acesulfame and cyclamate salts,
especially sodium cyclamate and sodium saccharin, and mixtures thereof. A composition
contains 0.1% to 10% of these agents, or 0.1% to 1%, by weight of the composition.

[00135] In addition to flavoring and sweetening agents, coolants, salivating agents,

warming agents, and numbing agents can be used as optional ingredients in compositions of the
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[00126] In certain enbodinents, the conpositions of the invention also

i ncl ude bl eaching agents, teeth whitening agents, teeth col or nodifying
subst ancesormw/akso0 be i ncluded anong the oral care actipeceasse@efsdi9s n t he
i nvention. These substances are suitable for nodifying the color of the
teeth to satisfy the consuner. These substances conprise particles that
when applied on the tooth surface nodify that surface in terns of
absorption and, or reflection of light. Such particles provide an
appearance benefit when a filmcontaining such particles is applied over

t he suPfeagitdnvention. These AEHEs arepiepent [noba comppostiiens ahadpys! of 0.8Q1% roakds oar e
gener ablyy, 45184 tyRdid of AP IEMPEsitthn05% to 20% 0.10% to 15% or 0.25%to 10%
of the conmposition.” Thickening Agents [00128] In certain enbodi nents, the
conposil@i1d6ls of Theecoplanicsanibe anypistowida yhuirde of atekidnilngudedtagongbight o provi de
a_desi bl SONIkRLERRK Henf \ERTPERIS koM Rr Ul e degiiapte active
rel ease characteristics upon use, to ptrovide Shel'f St abr i y, and to

pr ovi deompasitidns ingludé tHehparag@nhas cdrbatyamidecagerith bwkan Nagh@gemeghdnaz! ude

car boxyvi nyl .polyners, carrageel roxyet hyl .cellul ose, |aponite and
tator EEPRABS PR SimEat T B aR i R 2R AW

car boxygrewiyl3cainld wimes @t oF 08 ditiona R BsxE R RyEctby A6 @ xieatrby corsibingl aFse.
Noni oni ¢ charged pol ymers such, as hydro]phobi cal Ly nmodified starch,

pol yet MFNERbEX;-enthogpiapare- hentiol soen as! il §ananyeairadby Takesee meathang| ucan,
gum kaggﬁé@mn 3R0B1 BRI T GAYANRFRRING byAMngatR Ju3GARANAHY hahR e used.

Col | oi magnesi um al um numsilicate or finely divided sili’ca can be used
as par kn@¥n ahigeschiatnemifanguradbntHaarmafin andleimengho teems exentholand n@ot3dis

Thi CkeIaise efHi gglluldtie i tr%ggnntl \§ ir&g{o Sorfers lolatsh seocfo hﬁl’:lrlp %l d gl%grgic?r];i (r:rsyl I C
acid crosslinke W|ii an a y(1 et Her ot pen aer?ltp FIeole oroan a yei et her
of sucres®f. TK-1¢ ardesuribed in [ SORBO0No0.@¢56l42dpAmanf etlahciksudé hani), gd84c W S-sle

nonomer s he capol yner., havi h I Lar ight .in t r f from
T 000" a3 athel aebe® BB apeEpar 8 bl N AUSEI R AR Gy oot 38700 o6 T o
the pefooagpnt al $uickieteSagoits 8f A M chtid iRAGGded@BL alanPREkRUDY Fakaagsubgi ngi val

gel carrier." These polyners are described in U.S. Pat. No. 5,198, 220,
i ssued W{ﬂm;ngﬁg,entg_ g)g@ldg_ﬁ%pslgp@_and nicotinate esters, such as benzyl nicotinate. Numbing

agents include benzocaine, lidocaine, clove bud oil, and ethanol.

Alkali Metal Bicarbonate Salt

[00138] In certain embodiments, the compositions of the invention also include an alkali
metal bicarbonate salt. Alkali metal bicarbonate salts are soluble in water and unless stabilized,
tend to release carbon dioxide in an aqueous system. Sodium bicarbonate, also known as baking
soda, is an alkali metal bicarbonate salt. The composition may contain 0.5% to 30%, 0.5% to

15%, or 0.5% to 5% of an alkali metal bicarbonate salt.

Other Active Agents

[00139] In certain embodiments, the compositions of the invention also include other
active agents, such as antimicrobial agents. Included among such agents are water insoluble non-
cationic antimicrobial agents such as halogenated diphenyl ethers, phenolic compounds
including phenol and its homologs, mono and poly-alkyl and aromatic halophenols, resorcinol
and its derivatives, bisphenolic compounds and halogenated salicylanilides, benzoic esters, and

halogenated carbanilides. The water soluble antimicrobials include quaternary ammonium salts
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Pat. No. 5,242,910, issued Sep. 7, 1993, both to Damani, and U.S. Pat. No.
4,443,430, to Mattei, issued Apr. 17, 1984.[00131] Thickening agents in an
amount ofw0.208h11e5485% 2% to 10% or 4% to 8% by wei ghtcofustéve/osabsl

t oot hpaste or gel conposition, can be used. Hi gher concentrations can be
used for chewi ng guns, |ozenges (including breath mnts), sachets,
non- abr asi ve gel s and subgi ngi val gels. Hunectants [00132] In certain
enbodi ments, the conpositions of the invention also include a humectant.
The hunectant serves to keep toot hpaste conpositions from hardeni ng upon
exposuned big-bajuamide saltyi areongotiprs i Tirictysan momphesphitedd ant aslditioeal materisplublad, f or
particul.ar. h cta to inpart desirabl e ness _of flavar t

Foot hpduPuct BT Sl B el et REh R VBB B b sn gl e

gener akbgtieRon itteama@fiaiyonitfO2én Ha¥a tab@bainiyngtie (tgpitalBfalikyh group)ipas 8ttd ons

herein_ Suitaple h ctants for use in conpositjons of the subject
i nvent ?Qyﬁyr?lﬁe?@&?én E@blﬁecaﬁ)awmrw leghe s BNy b tules é,xw@y PW Yorbitol,

Xyl i t ObenzQUEr¥hSMavad %GR} nunstk BELANI A Eng kYhAs frof ol QPInSsing typeally
especially Sorbitol and glycerin. Flavoring and Sweeteni ng Agents [00133]

| n cer mgihyl ergsiad igrasps. $odegyd trivpstind gmmaspsn bromides tatradesytpygdinaimsehleride] ude

fl avor yng: . L e fl riLNG: 1N i f» W ntergreen, oil
of pep%@?mﬁ%@%gﬁ]qeﬁfég@ggﬁﬁﬁ{ﬁ F ng\l}g]gﬁu &(l)dlel ?A#}gﬁtdﬂl&%ﬂ}ﬁéznet hol e, et hyl
sal i cybltnexyehydmnypnoim broagds, bgnzi} dimathplsicayt eneosiunsadeidesaegénol , par sl ey

oi |, oxangne a-irisoene,. Narjaor I ran ropenyl gquaethol,
o1 nhantiern i PlPRE RS s b Sornr S R aE s, ORBRE P BURE tnown
as CGAberaalitoniumtchlogidle,tHegzethiunt-tidvidel ahd negsh benzathenigmrsloaidt yrews@fplaty t he
conposi tions at |levels of 0.001%to 5% by weight of the copposition.
[00134& RIcRt WA R Re YR LhrCteR ! a@sntas@teerm P S§E&%‘ﬂ§é‘,"a§1”&&?b‘§e,
sacchap{dinidfdIkReeas diRWEPHE S| 1105 @,208RM5) i§sdkd 108 P90 to BalC DARE:

mal t ose, xylitol, saccharin salts, thaumatin, aspartane, D-tryptophan,

di hydr eeimicrabisssuciascconper inslysigtee sRppariy@naie ping citeaispard zing lpciaisdmaym

cycl amgfe paRdIOH ENDmAGE Hotdr ty30dr Fr¥L Habad PELLANn thd pRRLROSI Li ON
compositions. Useful enzymes include those that belong to the category of proteases, lytic
enzymes, plaque matrix inhibitors and oxidases: Proteases include papain, pepsin, trypsin, ficin,
bromelin; cell wall lytic enzymes include lysozyme; plaque matrix inhibitors include
dextranases, mutanases; and oxidases include glucose oxidase, lactate oxidase, galactose oxidase,
uric acid oxidase, peroxidases including horse radish peroxidase, myeloperoxidase,
lactoperoxidase, chloroperoxidase. The oxidases also have whitening/cleaning activity, in
addition to antimicrobial properties. Such agents are disclosed in U.S. Pat. No. 2,946,725, Jul.
26, 1960, to Norris et al. and in U.S. Pat. No. 4,051,234, Sep. 27, 1977 to Gieske et al. Other
antimicrobial agents include chlorhexidine, triclosan, triclosan monophosphate, and flavor oils
such as thymol. Triclosan and other agents of this type are disclosed in Parran, Jr. et al., U.S. Pat.
No. 5,015,466, issued May 14, 1991, and U.S. Pat. No. 4,894,220, Jan. 16, 1990 to Nabi et al.
These agents, which provide anti-plaque benefits, may be present at levels of from 0.01% to 5%,

by weight of the dentifrice composition.

Methods of Treating and Preventing Disorders of the Oral Cavity
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contains 0.1%to 10% of these agents, or 0.1%to 1% by weight of the
conposition. [00135] In addition to flavoring and sweeteni ng agents,

cool ant s,weabiwiatisng agents, warm ng agents, and nunbi n@Cagseas/08@ns be used
as optional ingredients in conpositions of thepresent invention. These
agents are present in the conpositions at a level of 0.001%to 10% or 0.1%
to 1% by weight of the conposition. [00136] The cool ant can be any of a

wi de variety of materials. Included anong such materials are carboxam des,
ment hol , ketals, diols, and m xtures thereof. Coolants in the conpositions

i ncl udé0MAY par abisrayeaHorR dpbhisiajeste asthedefor featingror Reevantigpmage el han- 3-
car boxgy KROWuBRETBESiRY And pRfishi hoand reducing the inci i
N, 2, 3- ?ﬁﬁ? ﬁyfb 2- iusopf opfl““gétjt ar@mS A'Z%Sfe ng\r/l\mreagm'r'l%/\t”s-eé%c,lqengen%fSﬁlr;it ures
t her eoplaqud @ingivitisaind calolilahersdentad esamhedct ed from t he group consi sting of

nment ho =l - meng,hoxypr necl ..2-diaol. kn as TK-.10, nanuf act ur ed. b
Takasagoé),lgﬂent h%}éené 5%“2@3 egecr%lp é:?mgﬂ%e\?\ﬁgrﬁgwl{}%&s%ﬁ%fsg tﬁfreélamﬁglsu&g%%nann
and Rehikoral muchsareith khel ordlzoinpbdstiden aveordisg forths mobrttonmihe frethod bekeliyayHaar mann

and Reiner, The terns t hol .and.pent hyl. as used herein include dextro-
and | ebbPbburtns Wi 8 dertnts. onaLs 3 st e RO BOGHT e e 85 2 B o
TK-10 g&dd&SUtﬁ@%tHoﬂs ldcfade E’@Itactih@the‘%o;ﬂwofh?gel, MAERASHrL, oPbther omSsRE Jul .
10, 1984. W5-3_and_ ot her agents are described in U S. Pat. No. 4,136,163,

Wat sonas gfipser films with dhe syhigct tgeth podroral mpepsa7Thezampesitipn gray e prndicdt t he

I nvent hﬁ@ctﬁﬁ&kﬂé‘i@eﬂﬂ%ﬁ?ﬂk‘, JTRHeE &G diBek Rith 1 8KAE3GARN aPIcHoRGr BREAE Sl NCI ude
capsi cum a I

nicotinate esters, such as benzyl 'nicotinate. Nunbing agents
i ncl udevérewittobaifingsrs.| Thtsvbliestenaychecans pbisen o dtheranicnad wheaseaboth sirkeat i Met al

Bi car bg&%& t%gloltalLonQ 1§§i]on.| B C‘glirhglae{n?r{lglrrpsgrgéarr{? otiﬁcl ée'h%u ?1'0' l%,cﬂ: SeLst ir%ﬁl%r of the
i nvent FON-al 96 inel uge an arkalt meral bl ear bonate Sart. al i net al
bi car bdomatsic aainiats, ar animak kéytén captiviay. efor @ranpla| aasghad athisé mag theludend t o

rel ease carbon dioxide in an agueous system Sodi um bi carbonate, .also known
hs bakPRENBBAA0E p Eeltriviah it real T ise EUPRGHINS ARPDET SKHAPE SRBBOI IS may
cont ai fheQimifyloPa 3R mEUtPHKith @n dbRVeoRiposilion ¥ort OsubibicH adbBurtlok 8k 1Rk al

bi carbonate salt. O her Active Agents [00132% In certain enbodi nents, the

conpos peneditsPesrare peodpety sirhias shearssnd itgys Inpy e derrutlated to contain the present oral

compositions.

[00142] The dentifrice compositions of the invention include, in part, cationic polymer
modified silica, calcium containing silica and silicates, magnesium containing silica and silicates,
and combinations thereof that is useful in treating or preventing various disorders of the oral
cavity, for example, enamel remineralization, incipient caries remineralization, carious dentin
remineralization, caries prevention, arresting decay, reversing decay, anti-caries, pit and fissure
sealants, prophylactic pastes, fluoride treatments, dentinal sealants, and combinations thereof.
[00143] In one embodiment, a method of cleaning hypersensitive teeth includes contacting the
teeth or a tooth surface of a subject in need thereof with a dentifrice composition of the
invention. |

[00144] In another embodiment, the invention encompasses a method of treating dental
hypersensitivity including contacting the teeth or a tooth surface of a subject in need thereof with
a dentifrice composition of the invention.

[00145] Additional methods of treating or preventing disorders of the oral cavity are also
included within the scope of the invention. In one embodiment, a method of at least partially

occluding dentin tubules of a subject in need thereof includes contacting the teeth or a tooth
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active agents, such as antimcrobial agents. Included anong such agents are
wat er insol ubl e noncationic antim crobial agents such as hal ogenat ed

di phenyl woOhermi145ahenol i ¢ conpounds i ncl udi ng phenol an@&cCrtzs2609084108S, NONO
and pol y-al kyl and aromatic hal ophenols, resorcinol and its derivatives,

bi sphenol i ¢ conpounds and hal ogenated salicyl anilides, benzoic esters, and
hal ogenat ed carbanilides. The water sol uble antim crobials include

quat ernary anmoni um sal tsand bi s-bi quani de salts, anpng others. Triclosan
rmnophos%)hat e is an additional water sol ubI e anti m crobi al ent. The

quat er B lentifisg emmprositiqe of the invepden. I oppembodiment ot m@ﬁm? of the

substi (typically
eyl R sy B e e PURPt EReG Rn R B el ST Ve The

r emai nburfacs witbtaidentifeise ¢anymisiciah oy thalikyehtiar. Ihene sthbglimens)a methed of traatieg nurrber
of car hyl or

et hyl BO%E“U%SQ@J% B&%Pt ﬁ %eédrt? {]P #lé%eﬁﬁggn@%&g edtn@th e%(%o Surf%{%yvylﬁhd%/m um
chlori dmtlfchnop’rpemlm dfrhdewerl‘tioheﬂﬁ artbatod dneat, hyhetm&ofdxrdvlennmgohdlplemde

dodecyl h (0)%4 amoni um brom de n di rreth | st earyl
e o ot Sohieti T b RStk AR gt et et topth e witna 4
5-ani neerluﬁ?rcéadoa{pas@&mﬂth@myﬂtbon&mereﬂboamhxédﬁ&wrdmrmna@hzd@gawek0nI um

chl oride, benzethonium chloride and nethyl benzethonium chloride are

exenpl &f §subiect ifieehihergabinelufescpniasins g iveter » Hath eirfass wilyaderifriey her
ngpou@gﬁpcﬁft%nb}f E{el}n\(eﬁﬁ@}{n I'ﬂ%e Eﬂﬂl‘(‘idlﬁtkﬁ}' y%th@b B%@ﬁnf‘ﬁssﬁl‘é 8# Pt %‘ {1 U.S.

215, issued 3, 0, to Balley er anti'm crobials
such aseeasighgeof 1tmlxs<gb yaitarsing thedcmlperra @bghcsurfateemtlza dmltlmqercames)snmabf thenc

Iactate al.sq be .incl ude N r.ty atlv t hat may
o us e PYerh 47 Sroute gl tne e e R Rafe B LD oL RS PersBF b e

bel ongcéradting theateeigor a/tooth spffmee;aﬂesdenhffideccompmimmfﬂm 1aq:maoﬁralnrdnx

inhlbitos and oxi da Pr ot eases |n a S|n S|n ficin,
br orrel FROCEBPTE SEFIIOR §f Frine oy Ao pircH dduot ab asb T derdise edrpacs

i nhi bi #Rr&eth B 168 sHExdeWANDS Ehitifrivd lcampssitin oTiEk iB¥dnEias.emh dnd @}nu@lan@husose

oxi dase, | actate oxi dase, 18&4 act ose oxi dase, uric acid oxidase, peI’OXI dases

i ncl udMsHhor §erscaprpingipalp ope pubischinsieed thseobiseludss ateeting the tesiher 8 %ot

chl or opeFRXWASRendfiite %;ﬁﬁm%ﬁ of4hS nRAYG. Vm'olh@&h!;&ﬂ&knﬁaaﬂﬂn%o@ﬁ)fr 'tr)féﬁr%
addition to antimcrobial properties. Such agents are disclosed

Pat . Ntotlpstau®reg®r pgiadontalbsurgensof a subjepion miesl thereaf includrg contadting thepggth No.

4,051, %r a too§1es[2u'fa&7withlé9 (?e7ntiﬁ‘"rﬁ)cego%igsqticﬁ)t ofEHw m%J?f%B
EXAMPLES

[00146] The following examples further describe and demonstrate various embodiments
within the scope of the present invention. These examples are given solely for the purpose of
illustration and are not to be construed as limitations of the present invention as many variations

thereof are possible without departing from the scope and spirit of the present invention.

Example 1:  Method of Processing a Dentifrice Composition of the Invention

[00147] The following procedure is an exemplary dentifrice composition containing
bioacceptable and bioactive glass.

[00148] 1. A formula amount of glycerin is loaded to a suitable beaker. Saccharin, titanium
dioxide, and gum are slowly added and mixed until well-dispersed. The beaker and contents are

heated to 150° F and are mixed for fifteen (15) minutes.
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antim crobial agents include chlorhexidine, triclosan, triclosan
nonophosphate, and flavor oils such as thynol. Triclosan and ot her agents
of this twpeosveassdoscl osed in Parran, Jr. et al., U S. Par/ushim 03045, 466,
i ssued May 14, 1991, and U. S. Pat. No. 4,894,220, Jan. 16, 1990 to Nabi et
al . These agents, which provide anti-plaque benefits, nmay be present at

| evels of fromO0.01%to 5% by weight of the dentifrice conposition.

Met hods of Treating and Preventing Disorders of the Oral Cavity[00140] The
invention also relates to methods for treating or preventing damage to the
enarrel [¢148] t Fot Rlurpagere®dd 22¢ PEGMRHccapyper is sdded ¢o the edss mixmt poedilei ng t he

d , |
[ 0013 oA o bkeRh 3L orP LRy R BB A B S R B o
enanel “sthrvfaamms Afict thmalmemhemacwdrlmdph@ed@fndlthd:t@xmipﬂ'sﬂutd i90BecRER dF theng to the

invention. f  UsS shing with a dentifrice, rinsing
with a% ‘frfl %"egfﬂ}% P(3 ‘ht\&h tﬁ W&gxaﬂgea%mlapoﬁe&e lowey her

met hodshe d@diuﬁdﬂorﬁiﬂﬁb@@hés@ﬂat& tMFPp PAIGiaM 208 MagB&fum E@Mélmg&% o&nlcQ{eE'er form
such as strips or films with the subject!s teeth and oral nucosa. The

conpos Qi ghoHagrodided pply i“é‘ds”dﬁa? ard Slll)‘tcat*’(?ratSWE (4e08em® Ifdhare addedandhate or al
sur f ac eniydd dntidthe powlers QreQ@e'f' BRI dcGdth & pullQd, 2h ?nelc'olﬁ%nts% WEIY&SEIP a& the
fingers. The subject may be anK person or ot ani nal ose h surface
cont acquc#fertweaty (@ormpivytes pohighpgeedot her ani rral " |s meant to |ncI ude

househ captivity. For
exanpl z(?(ﬂa eo[klgﬁgsr%tq%g?a{léﬁg?aagf h@érlﬁias%? lnrﬁ a oge %hfg{a r}l.)emw ﬁ:tlaé'ﬁé of the
denti f ahd:&dimmrbo&ll ‘sulfattspow&noarheddedxmmptm compibsitidnnie inixtel folen (0N Simgesof a
cat's rﬁ vvitdh anfolﬁ conposition for a sufficient amount of tinme to see
a beneﬂ 'BIBRECCEPE Tt YHUEPs such as chews and toys may be fornulated to
contain the present oral conpositions. [00142] The dentifrice conpositions
of the invention include, in part, fél;tl i)nl c polymer nodified silica,

calciumcontaining silica and silicates, magnesium containing silica and
silicates, and conbiEramphng Cohgosicibng GattalrﬁngJBibfattlivel(mla§sr eating or

preventlng varlous di sorders of the oral caV|ty for exanple, enanel
remn + H grlnnc Hnnfln

reni n(:lr Z];n:gL i gn t(:,m’I gsécm IH;LFE’EWO" I@é%‘ ; S"(?‘Eie ay'p"?'l@bé; sq%g’%!?ay,

ant|_ \ﬂr:nc, p:t ::nrl Ilccnr

Glycerin 63.2 46 63.4 63.5 52.5

Pluracare®

L1220 5 22 5 5 5

Sodium MFP 1.1 1.1 1.1 1.1 1.1

Saccharin 0.3 0.3 0.3 0.3 0.3

Titanium
Dioxide

Mg and Ca
contianing
silicates or
silica

10 8 4 5 6

Cationic
polymer
modified silica
or silicates

Silica thickener 8 8 8 8 20
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seal ants, prophylactic pastes, fluoride treatnents, dentinal seal ants, and
conbi nations thereof. [00143] In one enbodi nent, a nethod of cleaning
hyper senswoizom/tiebh i ncl udes contacting the teeth or apcoatshowwsfiage of a
subject in need thereof with a dentifrice conposition of the invention.

[ 00144] I n another enbodi nent, the invention enconpasses a nethod of
treating dental hypersensitivity including contacting the teeth or a tooth
surface of a subject in need thereof with a dentifrice conposition of the
i nvention. [00145] Additional nethods of treating or preventing disorders
of the omgledieayi t|yCahpositioho| Colposi€idn Widdmpositioa SComosifion N€onipositiondn. | n
one epbodi nent, g nethpd of| at |Bast partig@ |y occludbng denti ngtubulles of

a subj @ebddnt® N653d t hereof I ncl udes comtacting the teeth or[a toothsur|face
W t h rlnnj' 1 f vu e oconrmact t n tho Hnvant + ~An lLn _ano _aoanhdd nmnt o rret hod

A aoeTiIoer i UUII'\JUJILI LI UI Crre mmrrveritrT JUIT. L] ITTo \/IIUJUIIIL{IIL, A

of pr esiicd abrgpieoqQt h decay of gbj ectl in need thereof includes,contdgcting
t he t elehdedt® &14) qot h surf ace vmt a dentifrice clonposition]of t%e

i nventton—tmoneg—enbodiment—a nethog—of—treatingtoothrdgcay—of—a—subj ect
i n nee8lavérer eof i|ncl utids coptactlithg the te®Ph or| a t&S®t h surfaddwith a
denti fTTTe TOMpoOSTtT oM _of t1€ TNVENTT Q. 1 T_one [ npodi menty a met ftod|of

prevenBLHig incipijent tdrriep of l&@ subjlect |-A need théreof incl udés
contacting The Teeth or a tooth surface with a dentifrice conposition of
the invention. In one enbodi ment, a rret hod of rem ner al i zi ng enanel of a
subj ecExamplaéed densfrise tompositionsemprisi 3 digied sidiea in apamiolnts ur f ace

with a ch%/ Io tréaforp? Rtsér5§1 tpda%a H.b an dh ﬁ@ltéuﬂgce (lfq Q0K enbOd' ment, a met hod
of seaﬁm—%‘wsm%‘g]—eu‘gm—n%—mﬁud es contacti ng the

teet h {00141]t 0t dongposifiac ef the tnivedtiotiendyi domipcise caainpiosliﬁ modified sititcaewhereiant i on. I n
one enhodi nent od of seali ect .in, need thereof

Thel ud ae@weta)é@ﬁ‘lﬁ@mttﬁﬁcqrwwoafs GReBi & o2 sR O errivs Ul o

CONMPOS phdnRNsifack BEa loBHE M hiPibpedt/sueh €n EABOE bMEBNEa cad bIEEB@En&af byl Usiigngy t oot h
structure of a subLect in need thereof includes cont actl ng the teeth or a

t oot h Bgthed keowp nfheary By pey ptanebipiee exampipm seres ofsresitnegh! strdiesne

enbodi H@&;nduﬁemtmal tilegmemagraaeﬁ RFanBés feors Hib 8ita toh gte@ekrihgeof incl udes
contacting the teeth or a tooth surface with a dentifrice conposition of

t he i nmexiniugnconcentatien, evhisted stbapectyoirmacmeerimentel examplegre Wentisalsaxeerét ur e
arter RE LRI BhceRth@R! 8l RIRGH dnfindBfAibl R pFRknE Gk HeS contacting

ascertained for each sample. The concentrations of silica at which demineralization is prevented

are indicative of concentrations of cationically modified silica in an amount effective to prevent

demineralization to the tooth surface.

[00152] The invention is not to be limited in scope by the specific embodiments disclosed in
the examples, which are intended as illustrations of a few aspects of the invention, and any
embodiments, which are functionally equivalent, are within the scope of this invention. Indeed,
various modifications of the invention in addition to those shown and described herein will
become apparent to those skilled in the art and are intended to fall within the appended claims.
[00153] For any references that have been cited, the entire disclosures of which are

incorporated herein by reference.
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or atooth surface with a dentifrice conposition of the invention. EXAMPLES
[ 00146] The foll om ng exanpl es further describe and denpbnstrate vari ous
enbodi mrerwe 20ivhisaot he scope of the present invention. PhzdsS2@easpbes are
given solely for the purpose of illustration and are not to be construed as
limtations of the present invention as many variations thereof are

possi bl e without departing fromthe scope and spirit of the present
invention. Exanple 1: Method of Processing a Dentifrice Conposition of the
I nvention [00147] The follow ng procedure is an exenplary dentifrice
conposi tion contai ni ng bi oaccept abl@-AMS bi oactive glass. [00148] 1. A

f or mul aypdRddlhiniefl i@l ycerin is | oaded to a suitable beaker. Saccharin,

titani um di oxi de, and gumare slowy added and m xed until well-dispersed.
The beaker and contents are heated to 150 F and are m xed for fifteen (15)
m nut es. [ 00149] 2. Pluracare(r) L1220 PEG PPG co-pol yner is added to the
ross mxer pot. Kideniglpiae eanoposisionichephsakacationicAlyemodifiad siliéd iaRshabugd to the
ross p i five (5) mnute i.th vacuym After that tine,

t he ro%gfegt%etg{r?ag%égg%%géﬁl e?ﬁnéég(eet%%?mf%&?@e 8%%59?2 . If the tenperature
is over 120 F, Step 2 is repeated. Wien the tenperature cools to 120 F or
bel ow, the sodi um nonof | uorophosphate (MFP), cal ci um and nmagnesi um
containing silica or sil..cat (0 ationi c nmodified polynmer siljca) and
silica abr azi ve ? e%)ajé’ﬁf'tl?'} Oﬁ(%f&“ {arwgle%?éfh@a c%ﬂ?ﬁ‘cé%é“%‘?pf‘é@l siligd $9mprises powder s
ar e wetilicZ hevaleady bondes tpdsitrely chirded ARin6QEIENt S in the ross pot are nixed
for twenty (20) m nutes on high speed. [00150] 3. The tenperature is
checked. The tenperature should be 110 F or below. Flavor and sodium | auryl
sul fate powder are added, then the conposition is mxed for ten (10)

m nutes on Bi gh BiRarthpdsiter of dMiin 2 AHYKMA pobARLE charBXEiRINg LY FOgRAS] t1 ons
Cont ai ni ng Bi oactive d assExanple 2: A dentifrice conposition’conprising a
cationically nodified silica in an anount effective to treat or prevent
erosi ve damage to an enanel surface of a tooth. [00151] A conposition of

the invention meayhcompbiifieh SRALIAN, Whbleh HOBIohRAIPMbiTRd sHBELSidises

silica covalently bonded to positively charged peptide.
5. The composition of claim 1, wherein the positively charged peptide is polylysine.

6. The composition of claim 1, wherein the cationically modified silica comprises

silica covalently bonded to a silane.

7. The composition of claim 1, wherein the silane includes aminosilanes,

glycidoxysilanes, mercaptosilanes, and combinations thereof.

8. The composition of claim 1, wherein the aminosilane comprises (3-aminopropyl)-
triethoxysilane, (3-aminopropyl)-diethoxy-methylsilane, (3-aminopropyl)-dimethyl-ethoxysilane,

and combination thereof,
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the amount of silica in the conposition is effective to treat or prevent
erosive danmage to the enanel surface of a tooth. In an aspect, such an
amount ofwei2bica4san be determ ned by using any nethod leowwrs2009/089198 art. By
way of a non-limting exanple, a series of experinental studies can be
conducted in which the silica concentration ranges fromzero silica to a
predet er m ned maxi mum concentration, wherein all aspects of each
experinmental exanple are identical except for the silica concentration. The
degree to which dem neralization is prevented can be ascertained for each
sanpl e. The9concEiftgoawpanen efclaim I, sdergin thp Blypideeysilarercamprisasi(dn i s prevent ed
are indgj { & ] J of cationically nodified silica in an
anountg%??%%%?@@ﬂ%ﬁgﬁﬁgcgﬁggégﬂﬁheraIization to the tooth surface. [00152]
The invention is not to be limted in scope by the specific enbodinents

di scl osed in the exanples, which are intended as illustrations of a few
aspects of e iRventi . Y i ich are.fupctionally
equivalent,ﬁgre a%?%%%SQH%?Qgg%QIO %ﬂgggﬁégﬁPﬁgkmeF%H%gﬁfebarious

nodi f i e&tdaptopropyl)tiireethonysitdnep(3-mercadelird pyd)amethy k-diosthogysilane, amtl descri bed
herein mﬁLJ becgne apparent to those skilled in the art and are intended to
fal |l w'tH WMFWéaﬁﬁﬁgnded claims. [00153] For any references that have been
cited, the entire disclosures of which are incorporated herein by
reference. CLAIMS What is clained is: 1. A dentifrice conposition conprising

a cationical|y npdified . silica.in an ampunt effective to treat qr prevent
erosi ve damkst e t o ANMERYHY Ofg{tar'wgcghf)rfeméﬁ? HYeYt © 9at‘?ﬂ’§al£ydﬁﬁ‘§§?d( *‘f‘é‘ﬁ‘ of claim
1, wheeffedlivk Retru@bi R0cabdrbylva gt @flarbnaing Psuefafasfiaiesth $d 0.0 Cat. 6N ent | y
bonded to positively charged am no acid. ‘3. The conposition of claim 2,

wher ei Wtpadriedwaithe weight gEHe£AMABSIERN- d is | ysine. 4. The conposition of
claim1, wherein the cationically nodified silica conprises silica
covalently bonded to positively charged peptide. 5. The conposition of
claim1, wherein the positively charged peptide is polylysine. 6. The
conposi tionldf cThsisempositigieefeglaim; Iy @hersin tgwmauntyf ervignicalbomedifigdsilicgonpr i ses

effective to treat or prevent erosive damage to an enamel surface of a tooth is 0.05 wt. % to 20

wt. % based on the weight of the composition.

13.  The composition of claim 1, wherein the amount of cationically modified silica
effective to treat or prevent erosive damage to an enamel surface of a tooth is 0.1 wt. % to 10 wt.

% based on the weight of the composition.

14. The composition of claim 1, wherein the amount of cationically modified silica
effective to treat or prevent erosive damage to an enamel surface of a tooth is 1 wt. % to 5 wt. %

based on the weight of the composition.

15.  The composition of claim 1 further comprising an abrasive, binder, surfactant,

humectant, source of fluoride, and combinations thereof.

16.  The composition of claim 1, wherein the composition is a toothpaste.
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silica covalently bonded to a silane. 7. The conposition of claim1,
wherein the silane includes am nosil anes, glycidoxysil anes,

mer capt oswbansgL14s3nd conbi nati ons thereof. 8. The conpo®Criusacof3Tbai m 1,
wherein the am nosilane conprises (3-am nopropyl)- triethoxysilane,

(3-am nopropyl ) -di et hoxy- net hyl si | ane,

(3-am nopropyl ) -di met hyl - et hoxysi | ane, and conbi nati on thereof.9. The
conposition of claiml1, wherein the glycidoxysilane conprises (3-

gl yci doxypropyl ) - di net hyl - et hoxysi |l ane. 10. The conposition of claim]l,

wher ei n thelﬁer cAgevsiiraennnosition ceraprisiiis calniyn agitapingsilicytes aridsilicapxysi | ane,
(3-mer . .nethyl - dj i .and conbi nation hereof . 11.
The. cona DA E At g kS o AP e A R PR TR T THER: 11 o

si | i catredtfos pteverg etasivedemtgeano ap esamsel surdaco of ¥ @ottanage to an enanel surface of
atoothis 0.01 wt. %to 30 wt. % based on the wei ght of the conposition.
12. The conposition of claim1l, wherein the anount of cationically nodified
silica effective to treat or prevent erosive danage to an enanel surface of
a tooth is 08.05 Te codpbsiti@Dofntlaim¥b7pehedinahe sitieatasehdide Rbostikees @rposi ti on.
13. The _conposition.of claim.l, wherein the, anpunt of cationically nodified
sili caOgﬁ?sgﬂg‘iafe\sl)eScfr?)S‘@)‘iaéeé’tcySBS%F@?/se tosiligars, iogilipateeingle ghaigh iiegilicdles f ace of
a toot kddublethdinyMand phylliosifiChtart anddeoldsRbothérBsr, wei ght of the conposition.

14. The conposition of claim1, wherein the amount of cationically nodified
silica effective to treat or prevent erosive danmage to an enanel surface of
atoothis 1l w. %to 5 w. % based on the weight of the conposition. 15.
The conposi 19.0n Pie @hpbsRidn SfLIAIMEr7, GAEPMIE 838 cARi@I L&, bi nder,
surfactant, humectant, source of fiuoride, and combinations thereof. 16.
The conposition of claim1l, wherein the conposition is a toothpaste.17. A
dentifrice conposition conprising calciumcontaining silicates and silica,
magnesi um comt ai THeN@mpbdiliGPsR3aiRNG, Whirtinane 417G ORI fat i ons thereof in an
amount effective to :

21. The composition of claim 17, wherein the amount of calcium containing silicates
and silica, magnesium containing silicates and silica, and combinations thereof effective to treat
or prevent erosive damage to an enamel surface of a tooth is 0.01 wt. % to 30 wt. % based on the

weight of the composition.

22.  The composition of claim 17, wherein the amount of calcium containing silicates
and silica, magnesium containing silicates and silica, and combinations thereof effective to treat
or prevent erosive damage to an enamel surface of a tooth is 0.05 wt. % to 20 wt. % based on the

weight of the composition.

23, The composition of claim 17, wherein the amount of calcium containing silicates
and silica, magnesium containing silicates and silica, and combinations thereof effective to treat
or prevent erosive damage to an enamel surface of a tooth is 0.1 wt. % to 10 wt. % based on the

weight of the composition.
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treat or prevent erosive damage to an enanel surface of a tooth. 18. The
conposition of claim17, wherein the silicates include nesosilicates (or
ort hosi | iweten)i14z0r osi | i cates, cyclosilicatcs, tectosiPCTatse®9/039198
inosilicates (single chain), inosilicates (double chain), and
phyll osilicates, and conbinations thereof. 19. The conposition of claim17,
wherein the silica is colloidal silica. 20. The conposition of claim17,
wherein the silicais silica gel. 21. The conposition of claim 17, wherein
t he amount of cal ciumcontaining silicates and silica, magnesium containing
silicates aid siThecampesittbnodetsimd? j winesein Heragwlunedffcalstunyeontaining eilicatesr
revent erosive 0.an 9
DA e R TRE G AR B ] B P SRRl e L0 30
17, wherg@event é}eswemumtge af amlamlelmfacmdifal todthds bwit.i% at et émthssd on tha,
gne5|unhqgntaln|n% .Silicates and silica, and conbi nations thereof
ef f ect V8Nt the OMPOYFOMr event erosive damage to an enanel surface of a
tooth is 0.05 wt. %0 20 wt. % based on the wei ght of the conposition. 23.
The conposition of claim 17, wherein the amount of calciun1containing

silicates and silica, magnes] taining silicates d sili and
conbi nat i on®-t hélF}EGPmB?SFté(&‘?f\?g“Pd?? "EL‘H PG AR raé‘r"Sg? Q%r (f& LYo an

enamel , sHEdae Sodtbe @fﬂ&?iﬁ@ and cOmBin¥tions Wetdr10 W . % based on the wei ght of
the composition.24. The conposition of claim17, wherein the amount of

calciumcontaining silicates and silica, magnesium containing silicates and
silica, and conbinations thereof effective to treat or prevent erosive

damage to &gy enafglcos PBJlt?&]eoniauﬁ 170QbdYeih ShelcoMpositidd R a2oMhpaste based on the
wei ght of the conposition . The conposition of claim 17 further

conprising an abrasive, binder, surfactant, hunmectant, source of fluoride,
and conbi nati ons thereof. 26. The conposition of clain117 wherein the

COMPOSi ti oMy4 s g&n‘e}rﬁ%tohB?ﬁ&ﬁmg%zgre’ebrﬁﬁ%@f%g]vgfdaﬁlﬁﬁqg'aﬂgné?ﬁel RirRNEDE4 N erosive

damage to ah en surface conprising admnistering to a
subj ectoottrconepeiging hdmindstering teh Sehjedt irenesdrthgraof e effqctive argoung abat least one

materials selected from a cationically modified silica, calcium containing silicates and silica,

magnesium containing silicates and silica, and combinations thereof.
28. The method of claim 27, wherein the subject is a mammal.
29.  The method of claim 27, wherein the subject is a human.
30.  The method of claim 27, wherein the subject is a companion animal.

31. The method of claim 27, wherein the effective amount is 0.01 wt. % to 30 wt. %

based on the weight of the composition.

32. The method of claim 27, wherein the effective amount is 0.05 wt. % to 20 wt. %

based on the weight of the composition.
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materials selected froma cationically nodified silica, calciumcontaining
silicates and silica, magnesium containing silicates and silica, and

conbi nat iwootoasaof . 28. The net hod of claim 27, wherePaoTiuseow0byieEt is a
manmal . 29. The nethod of claim 27, wherein the subject is a human. 30. The
met hod of claim 27, wherein the subject is a conpanion animal. 31. The

met hod of claim 27, wherein the effective anount is 0.0 1 wt. %to 30 wt. %
based on the wei ght of the conposition. 32. The method of claim 27, wherein
the effective anbunt is 0.05 wt. %to 20 wt. % based on the weight of the
conposition.33. The nmethod of claim27, wherein the effective amount is 0.1
w. %to 10 wt. % based on the weight of the conposition. 34. The nethod of
claim 27, viser eiThe heehodfof elatm 2% veroaimtheieffedtivatamottittio0.3 wit % tddhaséd on t he
wei ght of tht;?l co;%osfi hi on. 3§.. The nethod of claim 27, wherein the
conposPaSFben g MERBE OlIBRPITROSYBn abrasi ve, binder, surfactant, humectant,
source of fluoride, and conbinations thereof. 36. The nethod of claim 27,
wherein the conposition is a toothpaste.

34, The method of claim 27, wherein the effective amount is 1 wt. % to 5 wt. % based

on the weight of the composition.

35.  The method of claim 27, wherein the composition further comprises an abrasive,

binder, surfactant, humectant, source of fluoride, and combinations thereof.

36.  The method of claim 27, wherein the composition is a toothpaste.
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