TI TLE OF THE | NVENTI ON ORAL COVPQSI TI ONS CONTAI NI NG POLYGUANI DI NI UM
COVPOUNDS AND METHODS OF MANUFACTURE AND USE THERECF FI ELD OF THE | NVENTI ON
100011 Thwoinwerstdoen enconpasses oral care conpositi onsPCmAiSaeioog3a0

pol yguani di ne conpound distributed in an orally acceptable carrier. The

i nvention al so enconpasses nethods for preparing oral conpositions
cont ai ni ng a pol yguani di ne conpound and net hods of use thereof. Methods for
targeting an active ingredient to oral epithelial tissues, depositing a
bacteriostatic or bacteriocidal material on oral surfaces, retarding or
preventing dental caries, THHaEORTHE INVENRI@Ng dentinal sensitivity,

pl uggi ng dentinal tubules, treating a carious |esion, calcifying an exposed

tooth p%ﬁm%&w?@‘sf HOKNSEONTA IRBSE POIL YRS ARIDANIDIM COMBOSIBSEAND a tooth,
and the [i ke, are al so enconpassed by the invention, which include

delivering a ther ASETHODS OF MANUEACTEREDNRUSE THEREOH conposi ti on

i ncl udi ng a pol yguani di ne conpound into the oral cavity. BACKGROUND OF THE
| NVENTI ON 100021 Peri odontal disease and caries are the nost preval ent
dental problens. Aside fromaffecting oral tissues, periodontal disease has
al so been associated with various systen c diseases. Gngivitis, the mld
formof the disease, is chE’r‘%k?Qﬁ?é&: W%HO i ssue inflammation and

bacterial plaque accurul ati on around the gingival margin. Treatnent of

gi Ngi WOLLE e invRAEShcONPAssdiyPalRBR chr@Gilh&SSindlﬁtﬁngSa polifuaaiiiid y reverse the
di sease condltlon However, |eft untreat,ﬁ]Pﬁ ingivjtis can | ead,t g t he nore
seri ot@mpayad dispibpieddn gn eralfx arcsaghieicarmer. ipFenting alse sRcopPaFFETEtNIEs | oss of

t he akyeRlpafindSHEcoRipRYReEnd HRtdaRs on@%dmmﬁnd ®hipotiid drRah&@Bods@asd ead to the
| ooseni ng _and subsequent | oss_ of teet | ead to dentinal hypersensitivity

and pHiereof. aMathediior trgahing pp 3ativsfingredier to oral epithpliad sl dsROSEIRER pr oduct s of
the bggheikalic FaRABLNAMAid 6f CRILERLE, Fe@ér@fﬂﬁ)bgbﬁ(/@rﬁmg laemal cufes,

hydroxyapatite, a calcium phosphate m neral that conpri ses_ nost of the
M ner &katog or hesventimgwentinab sansitixity. Phipeingrentinaktubnles.dreatingrerarious fesienudi ng

certapn.; Fﬁrgggz?} %ﬁgse rt@clth Bﬁ%s Al SR tw%yslta%w I@Ar%ﬁs&@%ﬁomom

deni nér a atte re many o connerC|a€m{ avai |l abl e
mout hitedthesaraalso abpa@assed by the ipestiers whBbNMARIE deHvariHE o thyEpenicly| 0004] The

I nvent#fé)c%vee ar%?tgm Arats aF%orrrlpg)%tlton rgz?ud[r%a{ ;H)q#%tg.n %%?I%%dQﬁl%% 6@ erials,

whi ch®form po yguani di'n or their antlnlcroblal
ant i ceavitgs, and nuccoadhe5|ve properties. Accordingly, the invention
enconpasses pol yguani di ne conpounds that include active ingredients with
antimcrobial and'acid neutralizing properties to target bacterial plaques
associated wth, for exanple, periodontal disease and caries on oral

cavities.
BACKGROUND OF THE INVENTION

[0002] Periodontal disease and caries are the most prevalent dental problems. Aside from
affecting oral tissues, periodontal disease has also been éssociated with various systemic
diseases. Gingivitis, the mild form of the disease, is characterized by host tissue inflammation
and bacterial plaque accumulation around the gingival margin. Treatment of gingivitis by
improved oral hygiene practices can significantly reverse the disease condition. However, left
untreated, gingivitis can lead to the more serious and irreversible periodontitis, which involves
progressive loss of the alveolar bone around the teeth, and if left untreated, can lead to the

loosening and subsequent loss of teeth.

[0003] Caries is among the most infectious dental diseases and may result in demineralization

and loss of enamel, dentine, and cementum. Untreated, bacterial plaques causing caries may also
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[ 0005] In one enbodi nent, the invention enconpasses an oral conposition
cont ai ni ng a pol yguani di ne conpound including a counterion and an orally
accept ablwocarwisesd4 [ 0006] | n anot her enbodi ment, the i RCENISR@Y/e438DNMPASSES
met hods for preparing an oral conposition including a pol yguanidine

. conpound including a counterion distributed in an orally acceptable
carrier. [0007] In another enbodinent, the invention enconpasses nethods of
i nhibiting bacterial plagque in the oral cavity by contacting the oral
-epithelial tissues and/or teeth of a mammual w th a conposition |nclud|ng a

t her ajseditd deatina) hgpersensitiviey @mlu@m, ags subsgayegtdess i ficke edtged ALINddi ng a
count gﬁ%y%gdqyg eRGapRRS aes met hods
of pr %%ﬁ??%hggﬁghgﬁggt o% peri o onk éT%@Q@Ekgﬁgaﬂgﬁﬂgs on o?il cavities

by cordlcioni prhgsnhhte nginerhl thggicometiseaimast sithemineml o6 theteaamel, gmtige.admal with a
conp05|t| i | yguani di ne
corrpounaC | ncI ud |d'r? g‘lgg&%’éﬁc lﬁhgllr;%a Bt @g%slo%’]d%ff% ?)g!tﬁlc))t gg@hc ?EPS tagg
i nvenbammtoeﬂmn‘pmamumretmmg mé lattepars imanp gf Ehebamn@rmdb’tmllatblfor
bacterio %@1 |aIt no surfaces, that persists after brushing or
ri nsi Ag™ % % *’3’%‘1@ O%P >an oral conposition including a
therapeutically effective anmount of a pol yguani di ne conpound i ncluding a
counterion into an oral cavity. 100101 In another enbodi nent, the invention
enconpasses net hods of retarding or preventing dental caries including
delivering a therapeut|cgbhﬁughﬁpﬁghygEq TN an oral conposition
cont ai ni ng a pol yguani di ne conpound I ncluding a counterion into an oral
cavity. 100111 In another enbodi nent, the invention enconpasses nethods of
treat (00§4br The invertidnrycerppassas sPmpesiugnsiingleding priyaseineriased maisialsnyyhigh
t her a?o?“ltd LidaiRt E&ﬁ%du\‘lgs Dhisell B hOF 2htirkiefIBRS 2hiiQRic§ ARG @l NiNg a
polyguanl e conpound 1 nc ng a counferion into an oral cavity. [0012]
I n anohheﬁdmﬁbbﬁnnan$ Ah@nwn@enmcUwe§NUUﬂ®@§§§$5m@b@9§3¢0¢uﬁ@@ﬁﬂéﬁ ng
dent i gha mcfﬁgy ac?%e 1 g{tmmggltfn)ﬁ@rro'bﬁgar?d atcﬂgﬁe%ggl%fr‘ﬁc h%ngsftt)% étve anmount  of
an or |t|o alning a yguani di ne cormpou i'ncluding a
count baatcmd pllqlu:s assocnlaatl withy for yxarﬂn)élbgmodqmtaédaease anderviss pareral cavitigs. i nvent i on
enconpasses nethods of treating a carious |esion including delivering a
t hera C ng a
pol y sl bl EhecRhint InRbon ahodelicdan CATRARbGLIRR CREEY 9 00141
I n anpblhgmaneimtmntmmnmd mtlluémg avewnteriom aad o wpdly seeeptableraterof cal ci fyi ng an
exposed tooth pulp including delivering a therapeutically effective anount
of a“gﬂfo@ G0 BRSO EmBDaifRAL ﬂ'fe'?l'nn:gn@n 9{9:5%9&@& Hbtﬂ@ds%f%@ﬁ%{?glg'aﬂ Gkdtdi ng a
counterion into an oral cavit I n anot her enbodi nent, the invention
enconperspaiomindhetisg @Polmlamdfryen qqglppmsi lbalyémélﬁ canterigh distpbytedin anjosdlyre i n a
tOOtha&QﬁaH 'BQ ellverlng a therapeutically effective anount of an oral
conmposition containing a pol yguani di ne conpound including a counterion into

an oral cavity. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0007] In another embodiment, the invention encompasses methods of inhibiting bacterial

plaque in the oral cavity by contacting the oral epithelial tissues and/or teeth of a mammal with a
composition including a therapeutically effective amount of a polyguanidine compound

including a counterion.

[0008] In another embodiment, the invention encompasses methods of preventing the onset of
periodontal disease and caries on oral cavities by contacting the oral epithelial tissues and/or
teeth of a mammal with a composition including a therapeutically effective amount of a

polyguanidine compound including a counterion.



10016] Figure | is a series of inmages depicting the occlusion of dentinal

t ubul es usi ng conpositions disclosed herein. WD

2010/ 134990RCIV1I38DA09/ 044349 [0017] Figure 2 is a seri e®CofUS20ML)@E349
depicting the acid resistance of dentinal surfaces after treatnment with
conposi tions disclosed herein. [0018] Figure 3 is a graph depicting the
conpari son between dentinal conductance neasured for treatnment with a
control conposition versus a conposition as disclosed herein. The top line

represents the bioactive glass-containing sanples and the bottomline
repr el8A%ls {mwnogisnembedimertyike [N EESORPIPAASEN ithadsef ARRASNFEEN [ 0019] The

| NVeNb Ao SBFOSHASE il Har il 6n GATRBREL! BAfperial ilrbRingek Viayaai di ne
conpound or a salt thereof and an orally acceptable carrier and nmethods for
pr epainchiding [delivesing an Ttaé compasiitondncledinga Barpaprwelreffeptiveameum 6f a pr event i ng
or tr 1. NG sper t % FTal) [ :ch include delivering an

or al @%@%@gﬁﬁgéﬁﬁgﬁgPﬁhﬁﬁ%ﬁ§§?§erapgﬁgﬁégﬁﬁﬁ%%?ﬁéctive anount of a .

pol yguani di ne conpound or a salt thereof into the oral cavity. [0020]

| . Pol {0948ini &i ansthep ppbedimentnthe [IERtQn erisempassesTaethofsof sdrd Mg Sareyedingcar e
conposl L.l I 1) : i di a8 sal t

tor edyrd pifes M) dfivBind £RElp AR oL AHAPMAOE o TR g i

muc c ocwhiesing e pplygpaidinee®mpblaed jnolugdipgardoditarorciotppanerelsanitd sal ts t her eof
included in the invention allow the deposition of the therapeutic agents
and c er i : f : Ll croehl i nhi bit
the oRSalE BARURPERLalRens e AR Abmans BRI R R AbaR Rk

mai nt démingnewsitevatieduding delivepnpathempewivhleefiictivaameoimt of sn gehe enbodi ment s,
pol ygg(% ngl)ogftir(]) cgrﬂggl%ﬁlatﬁoﬁgaaﬁéing Q&ng&ﬁlﬁ?&tludl VEMuhQPoh ﬂﬁ!) Hrqgfa @atvit%.eaSt one
pol ycation Spéeci es, ~at ast one counterion species, and at |east one
orally acceptable carrier. 100221A. Pol y( Guani di ni um) Conpounds of the

| nvenidod?] [ tro@stheThmbodimentt theinveniemgreewpassesrragthedsiop oedlediegdentingll udi ng at

| east . dini . i .

1S ROLMEHI0L: fth b UG ANBRLING o roRi I SR 3h Bral BB RicH com
"polydhanfgﬁﬁﬁg@orlﬂbbkyguaﬁ¥gln| ﬁfea}e use q§nte$&han5§%&ﬁ&°§%‘1¥%fers to
conpoa pasguahidieraempaurd including a counterion into an oral cavity.

[0013] In another embodiment, the invention encompasses methods of treating a carious lesion

including delivering a therapeutically effective amount of an oral composition containing a

polyguanidine compound including a counterion into an oral cavity.

[0014] In another embodiment, the invention encompasses methods of calcifying an exposed
tooth pulp including delivering a therapeutically effective amount of an oral composition

containing a polyguanidine compound including a counterion into an oral cavity.

[0015] In another embodiment, the invention encompasses methods of calcifying the base or
all of a pit or fissure in a tooth including delivering a therapeutically effective amount of an oral

composition containing a polyguanidine compound including a counterion into an oral cavity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Figure 1 is a series of images depicting the occlusion of dentinal tubules using

compositions disclosed herein.



WO 2010/ 134904 PCT/ US2009/ 044349 R1 zI R2A H2NNHR3 -n 100241 wherein 100251
Rl is hydrogen, hydroxide, nethoxide, and |inear or branched, saturated or
unsat ur atwo,20mpBieaal |y hydroxylated G to Cl6 al kyl greapasasvensisd4? s CH or
hydrogen and |inear or branched, saturated or unsaturated, optionally
hydroxyl ated C1 to Cl16 al kyl when Z is N, [0026] R2 and R3 are each

I ndependently hydrogen or |linear or branched, saturated or unsaturated,
optionally hydroxylated ClL to Cl16 al kyl groups [0027] A is a coval ent bond

or linear or branched, saturated or unsaturated, o tlon oxyl ated Cl
to O ALKy Fighrsidis a sprirszd imgees depicting the aqid resgpneei0 %enﬁ“? éﬁ&%ﬂ ion, for

gxgrrp{rgmmpﬂtm%gl%guggsd;guoggd fl§einand 100301 n is an integer between 2 and

[0018] Figure 3 is a graph depicting the comparison between dentinal conductance measured
for treatment with a control composition versus a composition as disclosed herein. The top line

represents the bioactive glass-containing samples and the bottom line répresents the control.

DETAILED DESCRIPTION OF THE INVENTION

[0019] The invention encompasses oral care compositions including a polyguanidine
compound or a salt thereof and an orally acceptable carrier and methods for preparing the same.
The invention also encompasses methods for preventing or treating periodontal disease and
caries, which include delivering an oral composition including a therapeutically effective amount

of a polyguanidine compound or a salt thereof into the oral cavity.

[0020] .  Polyguanidine Compositions

[002 1] The invention encompasses oral care compositions including at least one
polyguanidine compound or a salt thereof that is useful for its antimicrobial, anticaries, and/or
muccoadhesive properties. The polyguanidine compounds and salts thereof included in the
invention allow the deposition of the therapeutic agents and counterions onto oral surfaces, act as
antimicrobial agents to inhibit the growth of bacterial species long after use of the composition,
and maintain an elevated pH and promote remineralization. In some embodiments,
polyguanidine compositions of the present invention include: at least one polycation species, at

least one counterion species, and at least one orally acceptable carrier.
[0022] A. Poly(Guanidinium) Compounds of the Invention

[0023] The invention encompasses oral compositions including at least one polyguanidinium
compound. As used herein, the term “polyguanidine” or “polyguanidinium” are used

interchangeably and refers to compounds of Formula (I):

M



100311 The pol yguani di ni um conpounds of the invention can exist an an
orally acceptabl e poly-charged ion or salt capable of disassociation into
pol y- charweaoioonssgo4wi th a net positive charge. In sone echasomnisdtot he
pol ycation species is a polyanm ne. In sone enbodi nents, the polycation
species is a polyguani di ni um conpound. WO 2010/ 134904PCT/ US2009/ 044349
[ 00321 I n sone enbodi nents, the pol yguani di ne conpound includes at |east
one side group (R1). In sonme enbodinents, the side group (Rl) is hydrogen;
hydroxyl ; and |inear or branched, saturated or unsaturated, optionally
hydroxyl ated CI to Cl16 al kyl groups. In_one enbodiment, the side group is a
hydr ogen atom 100331 In so enbodi nent g, the pol yguani di ne conpound
i ncl udes a carbohydrate chaiin ). |InfPsofe enbodi nents, the al kyl chain (A)
is linear or branched, satufatqd or uflsaturated, optionally hydroxylated Cl
to Cl16 al kyl groups. In so _the alkyl chain (A) is linear or
branched, saturated or unsa Cl6 al kylene radicals optionally
substituted with at least o di ng: hydroxyl, carboxyl, or
carboxyl ate radicals or hal ¢ yl ene radicals optionally
containing at | east one fun oup sel ected fromthe group consisting
of : am nes, ethers, thioethgrs, esters, am des, carbamates, urea, C6 aryl
or C3to C8 rings optionally substituted|with CI-C8 al kyl groups, hydroxyls
or hal ogens. I n sonme enbodi he al Kyl chain (A) is one or nore C6 or
C7 aryl or C5 to C7 cycl anyliHiN"hgs umsipgti tuted or substituted with a
Cl-C8 al kyl, a hydroxyl group-or a hal oggn. In sone enbodi nents, the
carbohydrate chain (A) is s¢lected fromthe group consisting of: a Clo to
Cl4 polyaryl or Co to C10 p cycl anyl chdi ns, which may be interrupted
with at | east one function group selected fromthe group consisting of: a
Cl toj0024)al Mbygtetne radi cal, am ne, am de, ether, thioether, hydrogen atom
carbanmat e or urea. [00341 In some enbodi ments, the pol yguani di ne conpound
inclu n nlts r n 00351 In
cert aﬁﬁignb dl'SmaY df°§e'? hﬁ’e pgﬁy’%‘g?\’f‘ Ié]l’?'lh gﬁhﬁ%g rrpoun‘gp68 rkaﬁn%é@orﬁm@?c%éte%?) 3 HN
optionally hydroxylated C, to Cys alkyl groups when Z is CH or hydrogen and linear or

branched, saturated or-unsaturated, optionally hydroxylated C; to C¢ alkyl when ZisN;

[0026] R; and R; are each independently hydrogen or linear or branched, saturated or

unsaturated, optionally hydroxylated C, to Cys alkyl groups

[0027] A is a covalent bond or linear or branched, saturated or unsaturated, optionally

hydroxylated C, to Cye alkyl groups;

[0028] ZisaCHorN;

[0029] X- is a counter ion, for example, bicarbonate or chloride; and
[0030] nis an integer between 2 and 5,000.

[0031] The polyguanidinium compounds of the invention can exist an an orally acceptable
poly-charged ion or salt capable of disassociation into poly-charged ions, with a net positive
charge. In some embodiments, the polycation species is a polyamine. In some embodiments, the

polycation species is a polyguanidinium compound.
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[0032] In some embodiments, the polyguanidine compound includes at least one side group
(R)). In some embodiments, the side group (R) is hydrogen; hydroxyl; and linear or branched,
saturated or unsaturated, optionally hydroxylated C, to Cy¢ alkyl groups. In one embodiment, the

side group is a hydrogen atom.

[0033] In some embodiments, the polyguanidine compound includes a carbohydrate chain (A).
In some embodiments, the alkyl chain (A) is linear or branched, saturated or unsaturated,
optionally hydroxylated C; to Cj¢ alkyl groups. In some embodiments, the alkyl chain (A) is
linear or branched, saturated or unsaturated, C; to C¢ alkylene radicals optionally substituted
with at least one group including: hydroxyl, carboxyl, or carboxylate radicals or halogens; the
alkylene radicals optionally containing at least one function group selected from the group
consisting of: amines, ethers, thioethers, esters, amides, carbamates, urea, Ce aryl or C3to Cg
rings optionally substituted with C,-Cg alkyl groups, hydroxyls or halogens. In some
embodiments, the alkyl chain (A) is one or more C¢ or C; aryl or Cs to C cyclanyl rings
unsubstituted or substituted with a C,-Cg alkyl, a hydroxy! group or a halogen. In some
embodiments, the carbohydrate chain (A) is selected from the group consisting of: a Cig to Ci4
polyaryl or Cg to Cyo polycyclanyl chains, which may be interrupted with at least one function
group selected from the group consisting of: a C, to Cg alkylene radical, amine, amide, ether,

thioether, hydrogen atom, carbamate or urea.

[0034] In some embodiments, the polyguanidine compound includes n units, where n denotes

an integer between 2 and 5,000.

[0035] In certain embodiments, the polyguanidinium compound is:
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H2 N 106 [0036] In sone enbodi ments, the pol yguani di ne conpound has
antimcrobial properties. In one enbodinent, the antimcrobial activity of
t he pol ygwenoovmneosonpounds i s due the presence of stromrgiryusb@ioe43aat i oni c
structures - anal ogous to chl orhexidine. Wthout being |imted by theory,

t he mechani smof action is due to the positive charge, which is strongly
attracted to acidic groups found in salivary proteins. As a result, it
binds strongly to pellicle and soft tissues in the oral cavity where it can
resi de over several hours. Accordingly, the pol yguanidiniumsalts inhibit
bacterial growh in the oral cavity through adhespon to the negatively
charged bacterial wall and subsequent difsryption pf\ Ca2+ salt bridges
necessary for bacterial plagye adhesiont cle and gingiva. In one
enbodi ment, the pol yguanigiNie conpoundsiof thg i ion are polycations

t hat have general antim cro{i al
negati vely charged bd€POeri a
charged interaction causes”associ atN and dlsruptlon of the bacterial
menmbrane than can | ead tVinhibition of bacterial plaque adhesion or
bacterial cell death. [0037] In sone enbodi nents, the pol yguani di ni um
conpounds of the invention has nmuccoeeslhesi ve properties. In sone

enbodi ments, these nuccoadhesive properties include electrostatic and

i po Lic interact, urface i ncl udin el un1 have
a ISlelto B8kt iR P RHHPRY "B"d’és lﬂl? R‘?Zy ﬁléle §PVRYPBY g’ ei%’rtllérl e lgll)r%E rf e

a yfoﬁﬁ@%rﬂida&nédﬂ, tﬁ@iﬂtl‘v‘rlacrabﬁbao@nﬁhy af the ]?ul@%wnlidmm@atpo\émdsghamms prelsetr?caddidt i on,
ora rfaces contain |arge nunbers o sphat e | arge

speci egst@%@ EIC?‘W“’PW@'” Tef ~ FBRABEAS&° Ftﬁ‘é&‘ ’ﬁag?c' »?@‘P&tb‘% yca%J ions to
cr eat @hedrySthe tghahisadbRstiveis! dub aPihk Ipbsitiveiatge, ‘I’vhhalﬁ 1srmysng1y amam:a& td he cell

| i pi d nenbrane. Accordingly, .in one enbodi t he guan glnlum
conpoasidis esrups faund imseHYary ATHED: AS 3 st lﬁ!ﬁ% stopg)y {%Peg‘}%? a‘%{f@ d5fUSur f aces
due t g @k 66l ERSY Whefe il &h@é@&t dRPSeveral B2l mécla?m@@fl RETAIIRRARRIRAA 3AR 100381

I n one enbodi nent, the pol yguani di ni um conpounds form strongly adhesive

| i popmhmncbamgrl@ltgr@\gthvhme om@ly‘awéy thepugh pahesion tQthe pegatively sharged hastegake

embodi | 2+ SedeMadffor B3Rl AhGE ARLIiMELo th

nor oot hd subBuBR duaatsh O 06 SO BANRA SedeRlaBffor BTG ARG, ARLIR0 the

pol ygeelh¢ld amagloawpolmms efnfediment the mg@arpﬂme gorapounieofihe If\YémIOr'?g‘F%dl ents

|nto LSvely € Sel ected
? éllg&ntrolé%&g@%r\{es# epﬂgﬂtﬂﬁg %lia{rgéll o) Edgfgf(g&%hgﬁggg?gerﬁéoﬁédalﬂmt erials. In

one enllmnghdrhactbnaltchld;wpbl ygmamndmdenmn’p@anmndelpmdtmtb@@tnmqaéwat| c or

or ushPgcid TR Rl D AR A PRRRTRRl OF R BB, 1

oral ephye: ziheypasertbacmridfcell Heath.nventi on i ncl udes at | east one counterion
species. In sone enbodi nents, a source of the counterions is selected from
t he g consi ] AGRtL $as and

aci d- ?‘r aﬁ? %nr%]et éxﬁ&)d%ent?'{ﬂe' ;{Flrﬁu%hﬂ% ﬂﬂém &%ﬂtgimo%g{a c.gsrrpom tion of

t he phmsmatihaswe@rnnennm hxcsorrp@rrdmesnemtsuﬂlt@rmmgacgleine&:predemmmluﬁﬁe group
consi sti.n s _and pho

count 8'%? m@ﬁ&'&f@@"ggwéﬁgrg oc?rsia{b eal% ﬁ%c%% m‘!lu‘in%%ggcoe‘égbe%%% E 2’8&%‘?’2% on
speci a&gatise ala.kgeaﬁlbl&!)mambrané plysapretesbodi ghyeslipids. Giﬁcopmmnsmsolmasaqmm es is a

phosphat e. odi ment s, ..t he counterio eci es

P 00ah ponain s LTI raEer MdditoncorsteoBhees cOlparEs ffupds Srghdiale’e

bi car b sili@uard has@dBp&sidieeibeedddsn thrced melmmmm Irrtaly@xﬂten@ét mhepolynaanns on
further includes econd c

nterio eci es i ments, the
secontP CemT SFanglY @E%%Ye EPOPE‘T‘& moigth gﬁé&’éy trf‘Y‘Fr??ﬁg %Fﬁ’gg’a‘f Wgﬁ‘granf ‘he second

count Qi MlingRERI RS emBodimksd, thelpeBiphaidihRm ddApbands! of teanRentioh @sierenNt s, an
oral composition of the jnvention includes a counterion species that can

neut r srgngaifiiyde omhaeesabiurfacss dupéo srERUoBBIT EYATIOB2ct eria found on oral
surfaces. In some enbodi nents, the counterion species nmay reduce

dem neralization. In sone enbodi nents, the counterion species is a
phosphate that may reduce tooth dem neralization by providing a surface
poi son on the tooth enanel and by hydrol yzing to orthophosphate which
suppresses the solubilization of too?h enanel by mass action.




WO 2010/ 134904PCT/ US2009/ 044349 [0043] In sone enbodi nents, the counterion
species is a carbonate or bicarbonate that provides buffering that reduces
- the anobunwoabicacika4i n dental pl aque and on the tooth surCaas:@vaidsabl e for
di ssolution of tooth mneral. In some enbodi nents, the carbonate or

bi carbonate counterion speci es enhances the acid neutralizing activity of
t he pol yguani di ne conpound by mai ntaining the pH near the optinum pH for

t he degradation of guanidine by the plaque bacteria. Guanidine is

met abol i zed by many bacteria as a source of nitrogen conpound

_ . |ts
br eak 83 r Eserictembodiment tsrrodygueRiginivet campRINARIFD Sgob%}bﬁ‘y?f_ﬁ‘é’lt ?‘Rﬂ’ﬁhélff al so
cont T hBidlies ) Al EHDIAIGARARALAN M dRenTBRUMARARGR fluafiilRer PH | evel s.
I n sone "enbodi nént's, the carbonate or bicarbonate counterion species
mai nt ainubdseange associatadeictive ingredisprsalirecttydop ogl gurfach. fhenccmpodimasht , t he pH
of thg oral coppositi r f . Y/ - O i ments,
the. o0y BRRayERIR Erles sy ATRER AR brinCacBe Bilrdhich b G R ont a1 on
of castraambcbidioxdndeherdvene mgiedients aneselactedifrathe [eB04p Eitngral dacterjaBHS]

Acceptahl e aral .carriers include.an onv i ofnal Lvery system
such 8ﬁFgﬁ‘d%3}aéerﬁfso§ﬁ8?es?m O?% © Ttgﬁﬁ(g?g%mgwﬁ% T \?’Mhrﬁ%% nsft Exanpl es of
dent abactRiostatid ertbactedodiday nianeialschd, thdaral surfacesahatpersist ldg hier baeshirigfaniices,

topi cal ,solutions or pastes, nouthwashes in the formof |iquids or sprays
or sl Uf¥Mes, powders, gels or tablets, and dental flosses. Exanples of food
products which may contain oral conpositions described herein include, but
are no39] mted.t o, donderigss and confections. [0046] |In sonme enbodi nents,
oral conpositions of the present invention nay contain any conventi onal

i ngregdi.ent for the rticul.ar _gr i ek jnary
sic 1 1 1OR0Y | LP3gme BB b orf e BbLL Rl B RO ch In R B o8 B e
such asnetrish ispdcizd. br sodtei earbiodimebntsas sourcestfbnaiunenidng ik eelbdiédefrom thevgretpeni ng

agent such as.saccharine, aspartanme and the |ike: i pg agent
such SOS|SHpLY ﬁ‘?”r'i‘f‘cré’g’ia,ps’ @’Bbﬁlﬁf ﬁ%eq’gsf f aar?éfp ‘[‘W&raﬁlﬁ%%ﬁ]{'% rallxg{éﬁ’gast es or
gel s smYodi@Bitsian ordl 06mpositianl of theyésent ingdnyior irichmpoortessonitetiars selactebnvent i onal

abrasive such as cal.ciu rophosphat e, .al ym num hydr oxi d resins

i nsol fiBMdhegnRup fonsisting °%é‘ﬁﬁ%§ Bﬂ‘gglé%p%aﬁ?f' #1’1 &M %8 od MR, Jhg ool H%HO%S

hydr oxpeefesla @flohatk OBPsomeaibatlinegtiMhe £0dtteHvnCspediendy abicagtonatel Insoewe and t he
|'i ke; a foam ng agent such as_sqﬁiﬁg%larr%i sulfaie, sg%iun1coconut
monogFYeetimerss.dha OYRTIEN SREGIET (rA AMOSRYRTy 1 Rms SMbodimAnts, NG EPYECIN t he 1 ke;
a fl ayQrie0g A%8Rde. & sweetening agent; an WD 2010/ 134904PCT/ US2009/ 044349
antiseptic agent and -any other ingredient required for the particular
formul ation. Dentifrjce pomd?rs may contain a co%%gg}iqnahbabrasive and a
f I avollOAYl adepire embodimagny the-af leasteNsicQUHENOLHRTET 1§ D' PP ERahiB a vehicl e
such asbdAHERSGn ofRRBShp&YiticAtd thdi@ventilse FurthePinolideés Ssecdndxdun@rion sieaiech,

car boxymet hyl cellul ose and the |ike; ;and a ﬂisinte rato§k@5004 A

dent i firsome egbogisments. he seqopd sPUHLIPNSPERIGSISE FYRORAY- M OBAETPIUTRLYEN site
such asoid &RGRE6N gﬁe@gg\'gswg]cgfm albsiadd. | Yy exposed root surface may be one that
is sinpler in conposition and applied with a soft applicator. Such a
dentifrice or paste may or may not contai.n conventional abrasi.ve, foam ng
agent [0042l) fm sares SRRPIHTENS an O{abE‘HP?Ofﬁ’(?"?ifﬂ@én?ﬂEﬂ" H”g&?ﬁsea WEAEMRR ol 1 owi ng
t 00t hRERPBfadldnQRuttdlize Aci@EHidAr affe& it Mbtabdlisidfibdctatis ound v braesiatack. er
conpositions and include fillers used in dental pulp cappi hgs, cavity -

| i ner & wins eorhodimestsaiig COMYCrNTBEFCIESTPEEHERS IS MINSERIZRLRY f BFO’P%e conposi ti on
by th ' i i SR Iy Hedu¥ kslfh anfinedGitich byay be
appro%ﬁﬁgﬁék%%ﬁﬁagﬂ?gﬁgggﬁ%ﬁ%E%gﬁ%ositﬁ%ﬁ;%wngo48]D.Excipients_[OgEQ] I n
sonme ervisiigrenrface poigsolopghrtapdienamelang by ihydretyzise © peherhoebeteothithy f urt her

i ncl ug p?etssels?f?esstolu%nfzat%ﬁcdfi?&ﬁﬂknan;w%y fesd Riigpt may be selected from any

chem C group or class of compounds suitable for use in the invention.

[ 0050] In sone enbodi nents, an oral conposition of the present invention
further includes a calciumsalt. In sone enbodinents, the calciumsalt is
selected fromthe group consisting of: calcium carbonate, nonocal ci um
phosphat e, di cal ci um phosphate, trical ci um phosphate, cal ciumfluoride,

cl aci um nonof | uor ophosphat e, sodi um cal ci um pyrophosphate, calcium | aurate,
calciumpal mitate, and conbinations !fhereof. In one enbodi ment, the cal ci um
salt is calciumcarbonate. In sone enbodi nents, the cal ciumsalt produces
cal cium hydroxide to rem neralize the dental enanel. In sonme enbodi nents,
the calciumsalt is calciumfluoride. In sonme enbodi nents, an ora
conposition of the present invention includes a therapeutically effective
anount of calciumfluoride. [0051] In sonme enbodi nents, an oral conposition
of the present invention further includes a phosphorous source. In sone

N Y L .. .



WO 2010/ 134904PCT/ US2009/ 044349 i nosi tol pentaphosphate (I1P5), inositol
hexaki sphosphate (1 P6), and conbi nati ons thereof These conpounds contai.n
mul ti pl e woesphaumw4gr oups and as a result are able to f@eCEUSOO44389 dges
with cations. [0052] In sone enbodi nents, an oral conposition of the
present invention including a polyguanidi ne conpound and a bi carbonate
counterion species further includes cal cium carbonate and a phytate salt.
In some enbodi ments, said oral conposition including a pol yguanidi ne
conmpound_and a blcarbonate counterion species, and further including

cal ci [988%lar bossmeeenzhodimentth jheaoBnteron spegicnisREatbgnge eURIFATOPAG P ¢ hrough t he
buff epl, ogascmgh%p'd}a%egtce% Iﬁt'l?ehi?ﬁ&ﬁ{ beRd & RRdi ﬂ%{u@%@%ﬁ {HeQBSth surfRe

pol yguani di ne conpoun resent 1nvention is able to carry multiple
bi car bailattle fa diseletiororfsogh rmlndrrall An fome erobatliments, ke ¢azkanatgror birpdonae ge pka
val ue of t.he guani dini u e

bi car E)ouﬁlé{lgn 8}9{3 tg}agﬁesg}ﬂ)%%cﬁ% lgaltlj IEIﬁé B@Hv t?%th%%g?ghﬂuﬁg?g&gﬂ)rogﬁg Egn able to
dir eCtdayltaixﬁﬁg:the\pH rieasthe opmtungiH fz:et}'&degnadatwyxmf guanidige by theptagnd bivyatiaat e

ferme tatl on. pro roduced hy bacteri ag S pH range
i nhi b i“%“‘ ‘H%‘sf'?ﬁ‘%ﬁ’f ?:gn%o?‘arya?qcéeélxﬁﬁﬁ Y tnétgo e?ng'ﬁg %z%ﬁrg%i%% rough the
pres eﬂ;@ﬁitsﬁﬁ tHedrédudiivd SMsnmdrias3d b)hiﬂocﬁmtmhlenbbd coreribige totztmi mtrylgaaam di ne

corrpoun cal ci um car bonat h tat alt al so i nt o forma
conpl ayd the aptRrance qh h éﬂg' @Wgﬁl I[Fg *%ﬂ‘%ﬁéﬁf%f‘ﬁ%% §?H? and

cal Ci biinfeioR 9pR1c8 niFfaikd ihd pmotléwsm‘wﬁ pH®.c5@IpH 9.0. frodﬂ@e&lb@ainwnumhdﬂﬁm di ne
phytate conplex. |In sone enbodi nents, the mcoHBor tion del i very of

d
Ca2+ PoHhgofa enRasisiop snegtEAMAHh &0 (R § 0o 1A Forme, F'Bﬁt °aE*PPé‘a &sent
| nvenpicaBohate @dUQQQOPyp&QQré&@esQBe @on@é})ﬁtaﬁbﬁoﬁ@kﬁon dIbMi@dwhed 4¥Rd isoni ¢ bri dges
bet ween t% 2+ and guani di ni um pol ycations. [0054] 1. OQher Ingredients
in theetm@h’;ﬁdm ti ons of the Invention [0055] In certain enbodi nents, the
i nvention may include any another additive conventionally used in
denti { dOng fornul at iQRSers ANy Suitable additive in any suitable anount or
formrmay be used. Suitable addi tives for use in the inventi on i ncl ude, but
are not |limted to: surfactants, desensiti zi ngdgﬁents i nclu n9,.pQ fassi um
sal t s [00BL o icheptabils pralecarmiery ine Fﬁ%y Ry FRtional aril dehivery, Sysfen. s "hstf

ant i bagt gfddadts, F8RNYrSductd) hbEheRgng difin. UBkaReplési dfidermal dai'd}ﬁ&dwctsaﬁﬁ/ inbludkeni ng
agents, detergents, adhesion agents, foam nodul ato E gthl f%/]:qyg agents,
mout hbpleass noj digHied to. §W§b‘f‘é‘ﬁe§°§‘°alf %05%}‘8?%1%%33‘658?%?&5% cs ‘Bm? 4

conbi B@%ﬁr BR%r 510878 PowdaR e diI6r thBI&S, anli dehtal ﬂd@sé@e Euﬂﬂ§16§bmdd pioadts t hese

addi tives "are optional conponents. ‘and can i ndi vidually or collectively,

excl usdithimayreontain esglcomposiHons depribesh P?fgmdeﬂ%fs PytiasnnQidingifed to, lezengrs

i nvent ) o0 edclionss further understood that while general attributes of each
of the above categories of materials may differ, there may be sone comon
attributes and any given nmaterial nay serve rrultl pl € purposes within two or

nor e 640461 fin sappecerobadiraenss. ofal cepeitions phthe prasght r‘1“"§ﬁ15%‘ir‘ﬁ9éﬁ‘i'§am &tch

- addit 'c&ﬁ/%nt?d’éﬁl 1§§Je§%ﬁtefgr {n@pakieiBASaRdakidr s W)vah foltRe BF SAGIaV &iBInAESardNd Wi t h

ot her 1 ngredi he corrp05| tion. [0056] A Surfactants [0057]

3urfa@pmmuhqta@n@uﬁwsm@amomn@a At sughas digtilleder BeipnizekW#iet |inited
a0 QR gn@h%r fhﬂ taas%gt’emﬁg qg‘fm SchSN A RRAHRL Spartitid MAitke HLY: hRLs ant s,

arrphot eric surtactants ytic surfactant Zwi tterionic surfactant s,

and niflataringagéer eu!oéaoiﬁ pem-nnmm spearmins o fand theilikar Pentidiice pastesoneclamay

Sui t abl fact t m may

ont 1 ofasin: IRE SRR, SallF {fed&es@{sée% agx%&euh&?aggﬁggggg% Spgar‘édg,;b o

desi r@;zlrophicmpm& |aEummum hudinm@ga rbsins, nmblubiemlkabdndtai metdpbasphalgs aidthe Fikd; oam ng

i es. f I
Bna abiieeeLe i B AL Rt Raffh oot SO LA Gng IETY O

pr esefike;iaMyahihg agent fich aslesliah Idwﬁshlfmaeso&umfc@cdnmn tonbglycenide euiﬁmdierre nt, a
conposition including at |east o t ant |ncI udes sodi um ] auryl
sul f af .‘“’P'#}J'B’ﬁ&‘)’gﬂff@gp‘ﬁ%yﬁfau”ge 8‘6%8@# VPTG FRGR' A SBETEIY & ifyfsul fate in

an amount fromO0.5 wt. %to 10 wt. % In one enbodi nent, a conposition

i ncludes sodi'um | auryl sulfate in an amount from1 wt. %to 5 wt. % In one
enbodi nent, a conposition includes sodiumlauryl sulfate in an anount from
1.5w. %to 2 wm. % e



[ 0059] In one enbodinent, a dentifrice conposition of the invention

i ncluding at | east one surfactant includes a poloxaner. In one enbodi nent,
a conposiwpanio/redoudi ng a pol oxaner includes an et hyl eneCofisd@dpuspy| ene
oxi de copol yner. In one enbodi nent, a conposition including a pol oxaner

i ncl udes an et hyl ene oxi de/ propyl ene oxi de copol yner in an anount from1.0
w. %to 45.0 wt. % In one enbodi nent, a conposition including a pol oxaner
i ncl udes an et hyl ene oxi de/ propyl ene oxi de copol yner in an anount from5.0
Ww. %to 35.0 wt. % In one enbodinent, a conposition including a pol oxamer
i ncl ueidisentis agetipnd ay wherdegrpdiopysaired Bxithecaginyr feraplatigna REBHEGHt from 10. 0
W, % .0 k@%{&%{e d glatar

Cont r%qt“?d,&g%ﬂ% %&gﬁcoq@tﬁo&%@é%@ﬁ% I rﬁr)egrﬁas, conplg{slﬁ%ig%ﬁiag g %%eg-i n?/enti on
may ogintaimdbd examplepa veheclasuchas dactose manpitol(aad the-likg) @ bindeySuelAseorT or mul at ed
to not_interfere with,.the effi] . I.nactive glass and/or potassium
sal tss%rgg’ccﬁbgégnletmlcfg{hgﬁe eﬁ'grt%elclﬂ%y?géf ‘ggﬁgg}ﬁ%?bl agents anong t hose useful
herein include salts of any of these agents, for exanple their alkali metal
and al98Ti ur deatifree oppastepontoeslizad dpplishtjqrtio spskrsitivs toqth sitesughps reeched

pyr ophosphat , | 1 i [ Qs ) : in

U1 £ OB G oo} KRB RUREARE Sy e (R A BB

azacyajpbiad kitha2pR applichos phwhatdestifriee gr paskzeayyarinEyest eonaig convgntidnas phoni ¢

acid),, N-nethyl. azacycl p; pent ane2, 3-di _.phosphani.c ' . - 1 -hydroxy-
1, 1ab-rfﬁ‘¥ﬂ’1@%H%?&?n%&?‘gﬂ%@%?gegﬁd Lé’f?llapfﬁe-s e %yca{lrﬁs ?ﬁéo%nf-g%fl’gﬁggn onat e,
phos plyetatjerdipn er ddenial testoedtiotl svoaitthlsdineslud simpter ganpasitivhe sphiatledand

pol yphgsphat e aal ts | nclude m)nogasi ¢, .di basic .and h\ri basi.c %odi um, ‘
phos pHilrauseddp AenizhPup GBPEEH SRR AMETS and ety andiany giist eredisnts readied ¢
and t g HRSQHPYIBY bPMBASRIRK 6 theSed iFofeafriples Liap briEp hrd eugesd dhdyrbe

hexanmet aphosphat e and m xtures_ thereof. 100621C. Fl uori de Sources 100631

FI uor #RPEOISGLE fopdentah cemeNt SOMBPSINANS: | n t he i nvention may include any orally

. acceptabl e particulated fluoride-ion containing agent fornulated to not

i nterfooas) W th mhe efkipiagy of the bioactive glass, and that nmay be useful,
for exanple, as an anti-caries agent. Suitable fluorine sources may
include, but are not limted to: ionic fluori I ' i netal

1 vor (082 I firee Prtngiendfis S BobBoari®ft GprpagyRoh 8Fhe ehiiS iy Rkl | =t

(N - opicrdeatylbast bisdxoipienn dTlngxoipidn MaNbe sdlected- fednh amothemicil bodp of tlassr i de) ;
stannous fluoride; .ipdiumfluoride; and ionic nonofl uorophosphates

inclu W@‘P&Pﬂ‘glsi‘"%‘i r UFgAdte M SRosphat es such as potassi um sodi um and
ammoni um f | uori des and nonof | uor ophosphat es; and m xtures thereof. [00641

| N on@OSeI O soRRd embbditeets, bn bb canpEomntof te podsentheventiore furthemintludestrer

includes a fluorine source. In one. enbodi nen a conposition r ther

| ol utRSud st By o <Tptmenis. B SR EBba e g R P s iy

i ncl ughiflgmaaftohae i riléhosatium phobpiaes dissidiunphasyhatel wizalophoshpispiate, chlniuone
enbodi ment, cal cium ﬁl ycer ophosphate, which h sé%iaen éhowrl tot enhance the
act i vilugrdss clagumanqngRugrPRRas §b‘ﬂﬁ‘f’é§lf"“ﬁh§’/yr gt AU TSR ‘Ad8E&0 when t he

f 1 uor b4 usQalritatd, SndorhBifdtionSBRRE. URIdAR BRISHMldeft, theRalelien eitiOckiciemt , a
conposition may include a WD 2010/ 134904PCT/ US200Q9/ 044349 fI.uorII[ine source
pr ovi eArhRpatsetinene ambodinents AROSAANT 11t Podier ERICUPHYEI 45D IR REALZS a

CONMPOFe g MR dFBhel. N YAR ethbblitintsN e SR uGLsaR I OMIFIATlubAEERRoME0 and 2000
ppm of fluoride. 100651D. Wi teni ng Agents 100661 Wi teni ng agents suitable
for uembediments anevad aenBYSitiaRofithicreseat AYSALER Hickset? F*’G&PF‘V“’@]I‘W gilactive agent
suita i oral cavity. Suitable whitening agents include, but
are n%ﬁ‘g}r{t%};%eﬁ%ﬁof}?ﬁ'ani um di oxi de, hydrogen peroxi de, sodium

tri pol yphosphate, and the like. In one enbodi nent, a dentifrice conposition
of t hi0BHes&ntornarrendiments, an PHEFOMRREINIASS the AFFFRIIRYRECRBERET PPHdGFe
enbOdI)ﬁl}ﬁPﬁd(}ro@s_ 5391%9.05{ dohRRnhdinhi&itsPIhe $ESIphdBUEHUERNs 4 Phitite br piigicugias

titan oxi de. I n one enbodi nent, titani um di oxi de may be incl uded at

appr ogaldceeddrdne thelggoup consisting of: inositol triphosphate (IP3), inositol tetraphosphate (1P4),

-12-



[ 0067] E. Abrasi ves [0068] Abrasives suitable for use in the invention may

i nclude any orally acceptable particul ated agent fornulated to not

i nterferewvoizbtvBisef fi cacy of the bioactive glass. Suirablus2ebnasiyves for
use in the present invention may include, but are not limted to: silica,

zi nc orthophosphate, sodi um bi carbonate (baking soda), plastic particles,

al um na, hydrated al um na, cal cium carbonate, cal cium pyrophosphate, and

m xtures thereof. The silica abrasive may be a natural anorphous silica

i ncl udi ng di at omaceous earth; or a synthetic anorphous silica such as a

pr eciipodiat pohtaphospbate (B6), dncsitdli hesakjsphpsphate (PSS, and spmbimationsthsgrat: Theseni xt ur es
thereof . [0069], Gener.all j i e fQk ithn the
dont | FPROENESRAS THURrowRRe RyB e AL Ru K b ST Rh T T
provigdomn acceptable | evel of cleaning and polishing, in accordance with
the techniques well known in the art. In one enbodinent, a dentifrice
conposi.t4,.on, of the . present_in I N : f 3 1.9 ,0ne
enbod@h%#lt : Inasog‘gr?ﬁg’gfj nlle(r)lﬂs’ ?nn%r\f(ﬁ%téﬂé)%gmlsnpﬁf{gg%%g}agg?@g&&% l\r?agﬂfgggnbodi ment, a
si | i cpolpduamging eompoyndend abidarboaate aswikrionspedigsdhtierincludss £dci8® wt. % I n one
enbodi nent, a, silJica abrasive i resent.in . m5 w. %to 15
wt . oaryanatsaad & pae rsrglﬁt nsgmgie %BEI"QBVaSSafdv%afcs% n%rgglg gltr‘]fn%}curqwgga anount of from
7 W . pYedianidfhe Wompdand A8 4 Bidartdhatt BodreerionAgeari¢ssand/rther including calcium

2010/ 134904PCT/ US2009/ 044349 [ 00111 th-fee nts sui,table.for use in

t he pfaERaste arlmahxt?tsﬁalwgleﬁe {Fdémé’lli@/tgﬂrﬂéff’%j’ t&%?%@?%lcgpar%f P ?talﬁes i mparting
a despitabbate Y chbBnAE iddk ke pRluanidind ebinPOunidsef tiaf predeat ideetitioh i abde to
conposition, in any form or anount. Sui t%l}e ut.h-f eel ageﬁts By, ncl ude,
but asasTyriBeitiple kicagbanate coysterioas BE#hpin dQFGcY @F@ﬁ@%‘e-e hi laree pKa value

saliv é%hérﬁ‘&lhi%i HORTER Bows i 15 Btabil#€ the bRAAhatElcaMRERH speciping t hose

usefu erein 1nclude any material or m xture of materials operable to
enhanBisatbheate anstcarbonate e themghde fordirsptly 1east vahand neutralizs pedicdyRIOANES) | or

synt hgt | i SR prodicBd 85 bidkROplaiitksOThi eldvh@d PHi riike

al deh@%’ég?'fbé@/dggrtg?&glg%g%%ﬁsr? simiar .rrg)fer i al s? 2%3 conbi nat | gns t her eof .
FI avoinhibits therfoimation vEerries pnd promgies reningralizafipn pupughdle pesencefeeaicimt o | |

Ci nnaon oil, oil of wintergreen (nethylsalicylate), peppermnt oil, clove
oil, B8y oil, anise oil, eucalyptus oil, citrus oils, fruit oils and
essences including those derived fromlenon, orange, line, grapefruit,

apr i ci033batmseme ambedimentsy fledolygpanidipe peppouafcialoim sarhenats, pad PiyEde  pean-
and nyf-derd GRPIRE, HEQRRAmYAlRentd aRPlygualigmed, etc.,
adsor %gtﬁ%%%gﬁggﬁgéﬁgﬁggwg\%f%ﬂ%s,‘ and m xtnbr es tnhereg‘é.ygAl_s:o
enconpasgedd wad daiqiurh carbonanimay hiod ¢ the phitaiersght iufosnagalchum gypnidifede fragrance
and/ or, ot her sensor. f 1. the. o VB FROP1 1B8s Bfo &r m ng
effecP@gatgﬁ%rﬁa?xﬁg@e%Wgﬁ Z’gélrﬂgﬁtﬁﬁ@gﬁ%ﬁ&%%u?h %An{ijﬂg\/lg@acet atle, 1meont hyl

| act apslygumaidiiedmnsedsargixioypbsisomdf the pigssal jnyention inpidedby e usqigleaiyiate assi a,

oxanone, al pha-irisope open &l e RMFP d.nal ool , benzal dehyde,
ci nna??itl’ Hﬁﬁgz‘&“r{?‘aﬁ E&}?%CSE’ ?ngﬁ?%%ﬁ?%- c%?%géné?lhl ne,(hKf,al blgsa
trimethyl-2-isopropyl butanam de, 3-1-nenthoxypropane-1, 2-diol,

ci nnaf@sdiehyide Qthgrdegmretiicats &t tie Qo@@oyitionsf vefipaer ol acetal (M3A), and

m xtures thereof. One or nore flavorants are optionally present in a total

amung]_o?@o ?-nPge%qgg%Oe olgirfd, m%wuwm\égmcmaa aBRRATRAdIGVE ERRERicARIN O 2%

from 0 rom0.1 to 0.5% [0073] Sweeteners anong those

usef ubsedén éinifricedbumidational Agy sujblstaditive inaanyisuitably araeunt oy formmaydgtriti ve or
non- NULGT L YBISHRRNEORY Sse YL 1nSUREh BRAIR, B GHUALIARKS (R SGacly dex! T ose,
sucr o8%, 1t°0s€e, dextrin, dried Invert sugar, mannose, xylose, ribose,

f r uct aesensitizng dgests inchalimgrpotssinmcahts flagringropions Whilenigs AR, targe eandiel cor n

syrup and corn syru ol jds), .part.ial.l. ) I . at ed

o1 ar PR Oy el ireates REMGE[i. BHHER e BRI Spenis YELAGRY

aspar hd@i¥sion heaisafsam maduthes) pH andifgiag bgentshmoetdf feclsaigentalspsetenats. pept i de- based
i ntense sweeteners, cycl amates, . .dihydrochal cone and m xt ereof . One
or nofavaieERUREPS: )F vasoﬁ%{f’ﬁ"ﬁatb"%' gheeﬁetoﬁiaﬁggl et% 3 ealrilt 15%%%\%% %%tgﬁdi ng
strongly on the particul ar sweetener(s) selected, but typically at |evels
of fromO0.005%to 5% optionally fromO0.01%to 1% WO

2010/ 134904PCT/ US2009/ 044349 [ 0074]- IBhe conpositions of the present
invention may optionally conprise a saliva stinulating agent fornulated to
not interfere with the efficacy of the bioactive glass and/ or potassium
salts described in detail herein and useful, for exanple, in anelioration
of dry mouth. One or nore saliva stinulating agents are optionally present
in saliva stimulating effective total anmount. [0075] G Cccl usi on Agents

[ 0076] Ccclusion agents of the invention include, but are not limted to,

o . .



[0077] 1. Bi oactive d asses [0078] The conpositions of the invention
general ly include one or nore bio-acceptable, bioactive glasses. [0079]
Sui t abl e WocaneBpioabl e and bi oactive gl asses for use i nPChAISROMABRL3HDN

i nclude, but are not limted to, an inorganic glass material capable of
formng a | ayer of hydroxycarbonate apatite in accordance with the present
i nvention. In one enbodinent, the dentifrice conposition of the present

i nvention includes a bioactive and bi oacceptabl e glass. In one enbodi nent,
t he conposition includes cal ci um sodi um phosphosilicate. In one enbodlnent
t he ciatpbeserilditivisraed eptiosalsamppuentsandicanbe hedipdeally ar callestively.gaclidesint £ r om
1.0 9 t I cal ci um
sodi RIS St SRRRRAT B heseh R FROTR I RRRWRSGHERE Che
errbodu}mtemlle geheralczmmboes vf auch bfite ables carieriesof gwttrials mdyokferotheteimait ke i n an

anount o 01 Suitabl e bioacce | e i lL,gsses nay
have ??WSQ]"E‘?“&%’KWS% gf"vef‘rn&an’? i ><'o6 F’ tuﬁ%ée 5@8&5%) %ﬁﬁgﬁv?@oﬁl i oxi de
( Si 029f, suét cHtegdried of rﬂétérﬁhls?ﬂnwértal%:mboﬁmdhtﬂmudx adiiitivey\@e selected for

2010/ 134904PCT/ S2009/ 0443 fromd4.w. %to 46 w. % of cal cium

oxi deSqBREpUitLy %ﬁﬁg’fﬂai“‘o&g as?(“{"\% 0\‘1&6? ingregen h"Sé/Pb"nCSP‘IB’SS‘%?‘de (P205) .

Preferably, the bioacceptable and bioactive glass includes: from40 wt. %

t o 60[0086] % of Ai$urtworandi oxi de (Si02); from10 wt. %to 30 wt. % of sodium

oxi de (Na20); from10 wt. %to 30 wt. % of cal ciumoxide (CaO); and from 2
| ng)gT]8 g'turfaco(an?s suRQtﬁg Por}%syﬁxtﬂéinqgnt(o}lef&c(??ae buTQl% %(flrgg @&ﬁc present as

SO|Id ut irons ures of oxi enpl ary

bi oacarfattals emoamthctmrfamants/eatydrae;slr&uuamabh@hbmc werdacitamts, hmpl]miyatsvent i nvention

i ncl ude. NovaM n(r on i ncI u f. silicon
di oxi HERCBHSL r?q’?“°o‘°‘l“"t§‘g31'?q gﬂlﬁt es e\fﬁ > A5Be ﬂospﬁ’grgﬁs o&s{%{ Tand 24.5
W . %hetirtC 8LigdblyBudtsttats nad B8 hfidddrin Qﬁ]}emﬁtﬁﬂedmﬂﬁmtox férive mag wphsiatly ba irod

sui t abl oaccept abl e an oacti, e S.S al.so _incl ude:; F2, B203,

Al 2035“r§ﬁ‘6“e§%86’3?( m‘?ereaag’ﬂF‘i fodﬁo‘f‘ ?%I ‘1%8‘6‘?4 pré (ﬂtl‘qfr‘r?d?)cﬁ %HB‘?"EZ“&% cal ci um
oxi deg, cl‘:aﬁnﬂg&ﬁfdﬁir&b&tﬂb@ ofBriits , SuifaBle saTgtan®s m&pindlutiSafisentioric, % to 25 wt.
% The preferred range ?ﬂwgzos is fromO w .goa/oto 10 wt. % The preferred
r angengrigniggnspmphgteric SWHastaHS. o5 to 4 wt. % The preferred range for MJO is
fromO w. %to 5 wm. % The preferred range for K20 is fromO w. %to 8
W . %40038)08 BilomdembRbingeit,iaw@mpasitiombf té pieknt biv@nt&@dﬁcﬂﬁ@bhelemdné:)i oactive
glass is an anount that is sufficient to haye the d S|red era eutlc or

pr oph{HrERie lp pRegRbdimented ¢AMRATIUGR inclitkine af aﬁteﬂne§ feeet Inf li“he active

i's adpli slifkedn oié éhBddimbiitdaleo ﬂfoﬁ&xcsudées&ﬁdr@musyl (ssménm dnfoanci ty,
irritation, or allergic response commensurate wifh a re? able .

benef om0 SRt a0 19 Winén [noagiemhodimentya femaposyionipgludes sedivp syifple fpecific
ef f eci] MBouRiBEMLL WM. b4 toVkd oW TlorfeliGkboliAgdn® aoRPodilién Pauliécialiam BeRi ti on
being treated, the physical condition of t'he subj ect, the nature of
concuw*@mm?hémaw fropt L.ag) % te BavtsPeci fi ¢ active used, the specific dosage
form the carrier enployed, and the desired dosage regi men. [0083] The

bi oacigoss IhPeRamuRkintdAE al dR¥ERcE COMPIsRINGE tRnRintibe Aciuadlhg Rb&dhal for
interaction with the tooth structure. A bioconpati ble gl ass i n accordance

wi th Ecepvissedess roloxamer tape gyBadimert 4 FarpRpstion inching RPIP¥ARSRe response.
[ 0084incll11@?sasﬁncé%}%@%ﬁld@pﬁ'&byﬁéﬂ@ ok{d¥ 8BtdIRHer. 1A oltPEniRARRerk Adchpoliaibn bi 0act i ve

gl asses of specified particle sizes are particularl useful in treating the
abovemn@dmg@rpewxemﬁrdmlp@qwn edyylase Pidalprapylese pYide senelymasdnin ametné 19kt ai ned

by th?o%&@ﬁéh%b%ﬁs%oin e ﬁﬂédt% %51@01%Hﬁiuldm%rﬁ%o\/d?("a%elsl'ﬁ@lluhespﬁrt' cles

are combl ne n certain enbo Iments, for exanple, he bi oactive gl ass
por t i ehylede axide/propylene oxide copolymer in an amount from 5.0 wt. % to 35.0 wt. %. In one

embodiment, a composition including a poloxamer includes an ethylene oxide/propylene oxide

copolymer in an amount from 10.0 wt. % to 25.0 wt. %.
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WO 2010/ 134904PCT/ US2009/ 044349 conpositions include small particles that
are capable of bonding with tooth structure (e.g., less than 90 mcrons) as
wel | smalwenopargdosl es (e.g., |less than 10) are used i nPCcorusevaisny t he

| arger of these particles adhere to tooth structure and act as ionic
reservoirs while the snmaller are capable of entering and | odgi ng inside of
various tooth structure surface irregularities. [0085] In one enbodi nent,

bi oacceptabl e and bi oactive glass suitable for use in the present invention
is particulate, non-interlinked bioactive glass. In one enbodi nent, the

gl ass[0988] a parB.i cl dagtarEontewhdeesf | ess than 90 p.m I n one enbodi nent, the
glass has a particle size range of less than 70 pm In one enbodi nent, the

glass (@5 a 1 padihd ﬁﬁod%hgrﬁs c@rﬂﬂ@slt?cfns offhe 15%@305&&’3&“&9119%&@@@%nt t he

gl ass s a particle size range of |less than I " one enbodi nent, the
gl ass comm! fanfsatcilpbagsntAermulatedtogfot inerere with ﬂwf y phthg kicagtinsiasfrent , t he
gl ass_h icle e 6L AL A

enbodi n(g(?lrt Sta%@ Eltn salts (%é&fbe sf@egﬁg&cr?lh srgl %ta}gﬁ?%ggpqtg%rg!)%ort%eon of the
corrpokemnon@ud&altes@nyhnatheMgem@ fobgxample3theip aikali mietal amd ar{ll@)@@@l]n seis:cert ai n

mbod f th
" oos. R 3ts 40 Ep AL Shn Sl aRpRIUIPBDBhaS gy SampbAE BT one 1o
phosp Io,lessg pstyotelﬁatsullfdﬁetem pm@roaadﬂnz;mmphates ohpldurspmmanes saghas aZdQ]aCl@ai]kmpu m

phosphat er be un art i mcrons to
| ess E% ‘ﬁplios °6‘F'8F1 ‘&?'SR’F‘FW%C i? 3’8?‘%‘8 gﬁﬁ%&mﬁéhﬁ’f azac | fventi on,
addi t QQQﬂbhcﬁ.@lh&]ﬁdeﬂcﬁdeaﬁHlD-ﬁmlﬁipﬂls-cﬁﬁﬁbsbl&mliceﬁ:@d’@i{ml) antl Ieth‘am;t-lammor ucture as
well as to particles, which hav becomne at(ﬁlaﬁfﬁ%&dto the de or at the

openi r\g‘sdléll'osglﬁﬂ“?‘&’c@‘oisl’hoé‘@%”‘aé}el 8§yltffa°td68{‘ P?ﬁg%“‘%ﬁ aée M¢ht i nal

tubul g5} pﬂ-&b%té ﬂiltfs chﬂldlgrn%\{lb%& 8iBhsi€ Y triBas d0aMin®phdsplat@Niddign r eacti on and
contlnued e smal | er of these particles, which have |.odged

i nsi dé"RﬂMgO&ha‘leHé“w@mhﬁﬁ%‘a‘éfm%‘ER:’I‘F"sl&"r“f"é’ééetrals?‘gb‘ﬂIpé(qu!‘P@Qatﬁ?ido YR result
in ef faalhbyRkyha feogt;duﬂg h&andetdphdspatt Bfd StNtiaE Betebt.egul arity. This excess
concentratl on of 1ons of calcium and phosphorous allows reaction of the
smal l er of these particles to take place because the smaller particles

qui ckll9P6@khaust Ct heifluerilsSoBEES use of their relatively high surface area.
The larger of these particles will react and release their ions nore slowy

as a |eus3er Aigdrite 8bireestsuitdbl fo @seM e, intditioh atag ériclafe aimemﬂy;aa;reptablees will
mechani ca I%/ abrade, t he tooth surfac gioenl nﬁ:{\/ ri o S.Su
ed fr'wﬁaé

i rr eg@Piciated duandesign Gentaipine A £ P&ok hes lca%' ?fﬁh? he surface

i 11 egylAkhiveYelasl A8 fht Eﬂa? $e Q:fefﬁﬂcfbr bsanifsid, ¥is beaei- ta&ieahgdnn SuitaBlei fRibyin®f
applications. For exa in preventing, caries, or 1@%@&@-‘% corrp05| tions

of t h&oyrpssamaY ippludss éutc%%fﬁlh@"@fi 105 dpfe Fuerides incidinegatie
2010/ %&%%Pﬁﬁééﬁé@w&%%ﬁ%&mc f}ﬁﬁétﬁﬁéndmmlﬁéwrawmg(z-e@uﬁ@yl tl es and

receiving a continued supply of ions froml arger nea particles. so that
it is dmﬂ@ﬂm@n@mw%tﬂm@ﬁma@pmrfbmm@ agd eﬂ%mpmﬂl@myﬁpsphatmnglup@ga| S0
very SLER, sofich hdBRorih Aubfide8ahd ve and

| ong Ildg(gi{ :ljrlrfgt;mg]eog?ﬁ‘illdr Fﬁa}faﬁ:ggﬁﬁ gSllThesooccl usi on of thgse t ubul es | eads
to a mcglnﬂﬁoromPha&sLmtdlrmnMﬁtheheofarmunt of sensitivity after, for exanple,
periodontal surgery. In certain enbodinents, a mxture of parti cles less

t han ;[WML" Clh%ﬁéerﬁ%uh@ﬂtg@&enhﬂﬂ:@ C&I%p@gl@(;rp(;ﬁhé AveiRARher alchidese£d. |t has
been found t i's conbination yields a particularly effective '
cprrpoﬂupﬁmoum@osgqnemmhoémem,  cermpediiencrther ingladasiadlugidesltade enand

bi oactjy, ?dlg-bﬁfsgC&Hﬁ&mﬂ%ﬁmr%cﬁﬁﬁng?}omletsélpﬂ\%luh&céouglwg the fol I ow ng

corrponen
monoﬂuorophosphate In one embodlment calcium glycerophosphate, which has been shown to

enhance the activity of ionic monofluorophosphates, may be optionally added when the fluoride

source is an ionic monofluorophosphate. In one embodiment, a composition may include a
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fluorine source providing between 100 and 3000 ppm of fluoride. In one embodiment, a

composition may include a fluorine source providing between 500 and 2000 ppm of fluoride.
[0065] D. Whitening Agents

[0066] Whitening agents suitable for use in the invention may include any therapeutically
effective agent suitable for use in an oral cavity. Suitable whitening agents include, but are not
limited to: titanium dioxide, hydrogen peroxide, sodium tripolyphosphate, and the like. In one
" embodiment, a dentifrice composition of the present invention further includes a whitening
agent. In one embodiment, a composition of the present invention further includes titanium

dioxide. In one embodiment, titanium dioxide may be included at appropriate levels.
[0067] - E. Abrasives

[0068] Abrasives suitable for use .in the invention may include any orally acceptable
particulated agent formulated to not interfere with the efficacy of the bioactive glass. Suitable
abrasives for use in the present invention may include, but are not limited to: silica, zinc
orthophosphate, sodium bicarbonate (baking soda), plastic particles, alumina, hydrated alumina,
calcium carbonate, calcium pyrophosphate, and mixtures thereof. The silica abrasive may be a
natural amorphous silica including diatomaceous earth; or a synthetic amorphous silica such as a

precipitated silica; or a silica gel, such as a silica xerogel; or mixtures thereof.

[0069] Generally, an amount of abrasive suitable for use in the dentifrice composition of the
invention will be empirically determined to provide an acceptable level of cleaning and
polishing, in accordance with the techniques well knoWn in the art. In one embodiment, a
dentifrice composition of the present invention includes an abrasive. In one embodiment, a
composition includes a silica abrasive. In one embodiment, a silica abrasive is present in an
amount of from 1 wt. % to 30 wt. %. In one embodiment, a silica abrasive is present in an
amount of from 5 wt. % to 15 wt. %. In one embodiment, a silica abrasive is present in an

amount of from 7 wt. % to 10 wt. %.

[0070] F. Mouth-feel Agents
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(0090] In certain enbodi ments, the follow ng conposition by weight
percent age enconpasses a bioactive glass: lured, wt. % Si 02 40-60 Ca02
10- 30 Naawo2o0y13499413205 2-8 PCT/US2009/044349

[0071] Mouth-feel agents suitable for use in the present invention may include any orally
acceptable materials imparting a desirable texture or other feeling during use of the dentifrice
composition, in any form or amount. Suitable mouth-feel agents may include, but are not limited

to: dispersed-flavorants, sweeteners, saliva-stimulating agents, and the like.

[0072] Flavorants among those useful herein include any material or mixture of materials
operable to enhance the taste of the coniposition. Any orally acceptable natural or synthetic
flavorant can be used, such as flavoring oils, flavoring aldehydes, esters, alcohols, similar
materials, and combinations thereof. Flavorants include vanillin, sage, marjoram, parsley oil,
spearmint oil, cinnamon oil, oil of wintergreen (methylsalicylate), peppermint oil, clove oil, bay
oil, anise oil, eucalyptus oil, citrus oils, fruit oils and essences including those derived from.
lemon, orange, lime, grapefruit, apricot, banana, grape, apple, strawberry, cherry, pineapple, etc.,
bean- and nut-derived flavors such as coffee, cocoa, cola, peanut, almond, etc., adsorbed and
encapsulated flavorants, and mixtures thereof. Also encompassed within flavorants herein are
ingredients that provide fragrance and/or other sensory effect in the mouth, including cooling or
warming effects. Such ingredients include menthol, menthyl acetate, menthyl lactate, camphor,
eucalyptus oil, eucalyptol, anethole, eugenol, cassia, oxanone, alpha-irisone, propenyl guaiethol,
thymol, linalool, benzaldehyde, cinnamaldehyde, N-ethyl-p-menthan-3-carboxamine, N,2,3-
trimethyl-2-isopropylbutanamide, 3-1-menthoxypropane-1,2-diol, cinnamaldehyde glycerol
acetal (CGA), methone glycerol acetal (MGA), and mixtures thereof. One or more flavorants are
optionally present in a total amount of 0.01% to 5%, optionally in various embodiments from

0.05 to 2%, from 0.1% to 2.5%, and from 0.1 to 0.5%.

[0073] Sweeteners among those useful herein include ofally acceptable natural or artificial,
nutritive or non-nutritive sweeteners. Such sweeteners include dextrose, polydextrose, sucrose,
maltose, dextrin, dried invert sugar, mannose, xylose, ribose, fructose, levulose, galactose, corn
syrup (including high fructose corn syrup and corn syrup solids), partially hydrolyzed starch,
hydrogenated starch hydrolysate, sorbitol, mannitol, xylitol, maltitol, isomalt, aspartame,
neotame, saccharin and salts thereof, sucralose, dipeptide-based intense sweeteners, cyclamates,
dihydrochalcones, and mixtures thereof. One or more sweeteners are optionally present in a total
amount depending strongly on the particular sweetener(s) selected, but typically at levels of from

0.005% to 5%, optionally from 0.01% to 1%.
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[0074] The compositions of the present invention may optionally comprise a saliva stimulating
agent formulated to not interfere with the efficacy of the bioactive glass and/or potassium salts
described in detail herein and useful, for-example, in amelioration of dry mouth. One or more

saliva stimulating agents are optionally present in saliva stimulating effective total amount.
[0075] G. Occlusion Agents

[0076] Occlusion agents of the invention include, but are not limited to, bioactive glass,
arginine/calcium carbonate, arginine bicarbonate/calcium carbonate, and small particle silica or
combinations. As used herein, the term “occlusion agent” refers to any agent that aids in
remineralization of the teeth or a tooth surface or agents that deposit compounds on and in the
tooth surface and when applied to dental tissue prevent and/or repair dental weaknesses. For
example, bioactive glass such as amorphous calcium compounds including amorphous calcium
phosphate, amorphous calcium phosphate fluoride and amorphous calcium carbonate phosphate
for use in remineralizing teeth. The occlusion agents of the invention when applied to dental

tissue prevent and/or repair dental weaknesses
[0077] 1. Bioactive Glasses

[0078] The compositions of the invention generally include one or more bio-acceptable,

bioactive glasses.

[0079]  Suitable bioacceptable and bioactive glasses for use in the invention include, but are
not limited to, an inorganic glass material capable of forming a layer of hydroxycarbonate apatite
in accordance with the present invention. In one embodiment, the dentifrice composition of the
present invention includes a bioactive and bioacceptable glass. In one embodiment, the
composition includes calcium sodium phosphosilicate. In one embodiment, the composition
includes calcium sodium phosphosilicate in an amount from 1.0 wt. % to 20 wt. %. In one
embodiment, the composition includes calcium sodium phosphosilicate in an amount from 5.0
wt. % to 15 wt. %. In one embodiment, the composition includes calcium sodium

phosphosilicate in an amount of 10 wt. %.

[0080] Suitable bioacceptable and bioactive glasses may have compositions including: from

40 wt. % to 86 wt. % of silicon dioxide (Si0,); from 0 wt. % to 35 wt. % of sodium oxide
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0-5 100911 In various enbodinents, the bioactive glass is present in the
conpositions in an anount of 1 w. %to 35w. % 5w. %to 30 wt. % 10
w. % to Wb 20t0/13940415 wt. %to 20 wt. % and 20 wt. % POPABIARGUNI ne

Bi car bonat e/ Cal ci um Car bonate 100931 In certain enbodi ments, the occl usion
agent includes an arginine bicarbonate, an am no acid conplex, and
particles of calciumcarbonate. In certain enbodinments, arginine

bi carbonat e/ cal ci um carbonate is an abrasive. In certain enmbodinents, the
argi ni ne bi carbonat e/ cal ci um carbonate conplex creates an al kal i ne

envi r@aney tron0t WilP4 foe16 e bosfaalcpmi bxidé (Cail) :atdrﬁmmﬂ wt1B0943iw. e obrt ai n

enbodi nents, the argin aonat e/ gal t.
G ountResRsBis eI, PREmAY, teanparendy o IR e AR S CRTTRh s ok, TR
I n otdas 66RO bMEaREM dibige @mgefr&hgowm I Boan () Ibﬁtcﬁﬁu]ﬁbmldel aNo@)bonat e

conpositions are_capabl e of neut raI | ro m ner al

t oot hff@ftlr‘(}é‘t‘uﬁ’éo 30 po g5 of salciymoxpig{Ca CBs [)d@ /ﬁﬁ%ﬁ’gosﬁoms zing
bi car fig Sahﬁé Uﬂh&%%@ﬁr@sehﬁasﬁbﬁé %&udn@ of ﬁh@(e@@m@§ iof homktures &h anount

of 1 wt. /'t035 w. %to 30 w. % 10 wt. %to 25 wm.. % 15 w. %

to 200%ides. %(eraﬂawmowept%e WQV%@SUW% fog p3e injthg Rrgsenipyention
2010/ 41?!% ?ZMH&Q&Q?A Qégb%gmpbﬁﬁgﬁincbﬁ@ﬁ{gswvﬁ VL5t 11c86l dfoRidBMes whes bol | owi ng

proper certain e I'ment s he “snal | partlcle silica includes an
ul t r afddiven wad¢,|6the‘VM\ph0@hawsav@¢,e@é 283wt @ of calcm ¢9fid. 01 p. mto 100 pm
0.1 1.1Mto 50 tm 1 tmto 10 lAM and 5 p.m or conbinations thereof.

[0098i|r ?HI n ma&{é' hﬁ%a?n&]h%eoéo%ﬁa%@%n Bf sudtaBk bioAédebiable@nsd bloh@ieatdsethags a pH

buffe rrmul ation into the pH range accepted by | SO standards

as wehlso asluckf 1C@F bR Oacteh @i, MeQand Kafd, dmadslitipsytp silicom, SW‘PWOP}P"éP@ﬁ‘t‘% ¥ and
dentip,cond yiakan %eﬁ%ﬂ?{‘nﬁgﬁﬁ?w inf bf CHBNE FbAIY QY 90RYs vithod! atrent i on,

reductron in | na acli d resi stance when conpared to the
previ prefmgd mgsfmﬁannﬁcerm Ontc%i th 0 e stoe The prefaresH ranes drA oM § n vari ous

OO SR yt 98, DIk e Fan for g Rl 0BRORRES wi ot e hiRfRRAARNS 10 an

anoun %to 2 %
15 W for%,00s Z6mWBtwt. % todnet. 20 wt. %

{0082] An “effective” amount of the bio-acceptable and bioactive glass is an amount that is
sufficient to have the desired therapeutic or prophylactic effect in the human or lower animal
subject to whom the active is administered, without undue adverse side effects (such as toxicity,
irritation, or allergic response), commensurate with a reasonable benefit/risk ratio when used in
the manner of this invention. The specific effective amount will vary with such factors as the
particular condition being treated, the physical condition of the subject, the nature of concurrent
therapy (if any), the specific active used, the speciﬁc dosage form, the carrier employed, and the

desired dosage regimen.

[0083] The bioactive glasses of the invention provide an efficacious material for interaction
with the tooth structure. A biocompatible glass in accordance with the invention is one that does

not trigger an adverse immune response.

[0084] In accordance with the invention, it has been found that bioactive glasses of specified
particle sizes are particularly useful in treating the above-mentioned conditions. Specifically,
surprising results are obtained by the compositions of the invention where small and very small

particles are combined. In certain embodiments, for example, the bioactive glass portion of the
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[ 00100] H. Gt her Actives [00101] In sone enbodi nents, conpositions of the
invention may optionally include other active materials, operable for the.
prevent i onOani3emtmrent of a condition or disorder of ha&ca/useowoi434ei ssue
of the oral cavity, or the prevention or treatnent of a physiol ogical

di sorder or condition. In some enbodi ments, the active is a "systemc
active" which is operable to treat or prevent a disorder that, in whole or
“in part, is not a disorder of the oral cavity. In sone enbodi nents, the
‘active is an "oral care active" operable to treat or prevent a disorder or
pr ovi @enpasitiossiatlnde dmatheftideswhdt hiercapitde of bindingwithtogtd sguctutede.ghiest eet h,

gi ngi va ot her hard or, soft. tissueg of Vi : actives
am)ng%'t"hg(i v | wﬂg?"é’i‘l}?r Pfﬂ'@f‘ﬁﬁj .%?s[sé}rx]altrﬂ?) %gllrsﬁ(gﬁ cgh\t%?ng gﬁ'gilée I gﬁt s,

tart agf (g Hardklea @RESH 16tk btplchge end@e ad vpicpesen@ito mthilk tecimallesare abr asi ves,

breath freshening agents, .tooth. desensitizers, salivary, stipulants, and
conbi“rﬁ‘a?l?l?)ﬁge"c“ﬁé‘tgéﬁg?"d[gml‘ e‘;}ﬁ’agi’)‘ﬂféo‘éthﬁﬁa‘ftﬁf@ﬁ ace ok (l)asnltt{eggns of the
invention may optionally include an anti bacterial agent formul ated to not
i nt er f0e8% Wir éheldiboinidnt dtoacabtableantibimct vevglasy lseiss leafodiissrin fstpagssitum sal t s

descri bed. in detail herein.,. | es of antibacter,. i.n¢l ude, but
are nBVEioR;ls R ,‘C’PPP‘&[HQHQ@H&CW?@W%i ﬂf’ﬁen’?“é%ngﬁ%%’gt,ggg%% lﬁ:ag%bi nati ons

t her e?inicl{: 004 R3ke biNesanE RTRAITGRITboaPIEAOING §l858%a0d pirtieieisizv emit ofi i ncl ude
conprise a nutrient fornulated to not interfere with the efficaC)i of the
/

bi oackbstbaryTGsm. dmorembsdimenstherglassihas 2 pygticleoire ranss 9b lestthrt 2% 8o/ 1844349
descri bed .in.detaj |l herein. i.tabl I A el 1 k L nerals,
am nooHce Yy e e e & e oRe el ) kP BkTe 15 I Br e @mdien, fRe)

t hi anmj A&, hat h BAHiLRIZR rarg8 o€ i RRAB0 pinh &M dhesmbidiaém, thé elabschaaaipdsicle

ni cotrnam de, pyridoxi ne, cyanocobal am n, para-am ng)ge}gﬁ)gi c..acid,

bi of | sivoroguef lestanAOsimr bcertpiacatpdimantsy theipartisle sus9b MERNRCEYS #8ude ani no

aci ds 5%359{%c‘§’ﬁ5<f5,¥t§%§m@s@%m[ Y§isng, 3 bef hii@gh.ne, threonine, |evocanitine

and LPTEPhrti he ropics (such as choline, inositol, betaine, and
linoleic acid), and m xtures thereof. [00104] In songqlg({goodi mentfg
conpo#io8hbndn edrtaithembagiments. die Iaggr of| these PRRHESS (- anlesi IPITUGENESS Sui tabl e

anti spajpg %ﬂ&pﬁsﬁ FRYdd IYesdtolfr ofUdlitiBha cARtun) Al pHRShHofus 6@ tHapmk ! i ¢ aci ds,
am no car Boxy ared conmpounds, phosphonoacetic_ aci rbé( gol YVi nyl_(ﬁyrrol i done,
t

and t héndralieetionThedepasilirg of the eajeinm nhasphate laxee Begys bk RETHYIES @&nti fri ce
conposi tj,on,or . i a RedHolinRits Jfte use after the
dent i {F {(?Eeu.’ 2?5‘6%tgl?enspghg}{néq@g%)ggfﬁecﬁ?g@ec%nen%ggﬁ tions of tst heei nvention nmay
al so invehtimheadulitiaigbenicitro antpzspkorewsrdan be ladehrddp all noth Brushrs Frvdkastpe

bi ogl ass _and .any, resul tj [ [ e hitiedott O,

Gant rBif,“c‘ﬁ?m"fhécgéﬁvﬁ,gecﬁ‘ﬁe%gﬁéﬁoéﬁé?dﬁ‘g L ?:‘%Z"éiaﬂﬁ’ Bgéh’?'tggésﬁﬁ%ﬁ%%rféaglg g’ﬁ‘é 11220

( et hy keaestaxivsedyoh apydntina tabilche This protugmproyidepior gontinugtign of ghetantitsr y| at es,

shel | ac, .argi,ni ne nd i nation reof.. 100 t: f
Pr epaf§2AP ICOY‘fo’r‘ﬁggT Q[”ﬁg ﬁgthff)tﬁ’? lrfﬁr o ? nn‘gs“ngﬁ“\‘/%%ag’{ﬁg%?’ rlll 5/468 %%%d ﬁﬁ??o%%bn The
synt hegl spemhgPstlsugiiaifack ine galanmsund sameyulbie effettivelyemating aruijling te
nodi fi cati on of polyam nes by any.nmeans known to qn J skill in
the afgrfaceyFraufag onﬁ“%?xcﬁﬁsicﬁé‘ie?géfﬂ“nog %P@ﬁv@é‘"&%‘ ﬁ%ﬁlaﬁ%?%lrﬁwhsyoups may be
aﬁgog};’éa&ﬁ&mtﬁé srﬁﬂlﬁhgﬁt}l&iﬁ:(ﬁaﬂi@&y tqjmdeplam'-&ad?usamw_ ey “l?mﬁ ly In some
enbodi nents, a nethod fqr preparin n qral c siti of the present
i nvenexkaystthgisions bropysged t@gv%‘e'ﬁ%%ég svr@aagereaﬁﬁﬁ’eﬁﬁgﬁm h%?ﬁipﬁ%‘dégﬁvt%zi ni ng
pol ymeL, .25 dirkikats el iBAk thbre SEAEYEs dlongdMerdDdffcd F4ARdmore, the larger of these

particles will mechanically abrade the tooth surface opening various surface irregularities

allowing small particles to enter and react with the surface irregularity.

[0087] This effect is very beneficial in a variety of applications. For example, in preventing

caries or decay, the compositions of the invention are capable of penetrating into the depths of
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the smallest of surface irregularities and receiving a continued supply of ions from larger nearby
particles so that it is able to grow after exhausting its stored ion supply. This is also very useful

in sealing pits and fissures, and a much more effective and long lasting seal is obtained.

[0088]

sensitivity after, for example, periodontal surgery. In certain embodiments, a mixture of particles

The occlusion of these tubules leads to a significant reduction in the amount of

less than two microns and larger than 45 microns in diameter are used. It has been found that

this combination yields a particularly effective composition.

[0089] In certain embodiments, the bio-acceptable and bioactive glass encompasses glass

compositions including the following components by weight:

Si0, 40-60
Ca0; 10-30
Na;0 10-35
P05 2.8
CaF, 0-25
B,O; 0-10

a bioactive glass:

In certain embodiments, the following composition by weight percentage encompasses

Ingred. wt. %
SiO; 40-60
Ca0, 10-30
Na;0 10-35
P,0s 2-8

221 -



3 Scheme 1 100108] In sone enbodi nents, the primary am ne contai ning
polymer is chitosan, polyallylam ne, polyvinylamne, polyam noal kyl

acryl am d&e,20pal3yainyl i m dazol e, pol yam noal kyl ( met h) ac PgiratSea9/044349

pol yet hyl enei m ne, polylysine, polyomthine conmpounds, and conbi nations
thereof. In some enbodi nents, a nethod for preparing an oral conposition of
the present invention next includes converting the primry am ne npieties
on sai d pol yner to guanidi nium groups. [00109] In sone enbodi nents, a

met hod for preparing an oral conposition of the invention then includes
titration with a countdrion soqlution.ig an|amount and under conditions to

form a pol yguani di ni umjco on c X.|In sone enbodi nents, a nethod

for preparing an oral do sitiorn the present invention further includes

titrating said pol yguani ﬁiun1cc3h erion conplex with a cal cium source in

an anount and under con ons t( fﬁ£n1a cal ci um pol yguani di ni um count eri on

conpl ex. 1001101 IV. MgtTiods for ﬁ#e enting or Treating Periodontal D sease
I

and Caries 1001111 The |ipvention 0 encofrpasses nethods for preventing or
treating periodontal di e and |carties, which include delivering a

t herapeutically effectijve anount [Qf_an oral conposition containing a

pol yguani di ne conpound iMeQ the oAl cavity. As used herein, a

t herapeutically effective anount of oral conposition as defined by the
invention is a quantity of oral conposition capable of preventing or
treatin eri odont al qrsease d cariFs..In sone enbodinentsn a

t her a0 c &p yanous pubeditents, he ppeagtye g aﬁ%‘érﬁ’ﬁsf@ i S SBPROBYOB YL ng or

neut r ahbdit 081 Wi 203964 34 304PAT1UIBA0Y, 0d 4349 td Tewaeh,dsS var Bduceavidp, t he
dental plaque as a result of carbohydrate metabolism In sonme enbodi nents,
a the Vi-¢al |y effective ampunt is a quantity capable reducing

dem neralization of the dental enanel, dentine and cenentum by providing
cal ci yypobp suppr ess 250l ubirkin#eBicbaatel Cedcitiad@abbdaytemass action or by
favoring rem neralization. In some enbodi nents, an oral conposition of the
present |nvention be lied orally. w ut d gk f wi o] herw se
damagi(wa%Ge R g4rta %d.’m Chupiod gpent g uggsl ar?eaﬁ?] gl,%eg)licrarle Oﬂgtg’ %#aqﬁtilg(r?get i ng
an achéiy omplgk,eeil particleOotvatdiure parbbiedté. aln ckitais mmbodiments,ceginthel | vering a

t hera euticallx_effe tive.anngnt.of an oral Cﬁﬁﬁgéghjon'qf t he present

i nvenPicamondie/ sAlciAm satbonate {Fanybrasiye s fgeriainimpo » IS HRYREd of depositing
a bacprhibesdidtdiGucaldBite tdapled deatdBitdlkdline @fvitnalenstorfiialece enhanber ei n t he
material persists long after brushing or rinsing, includes delivering a

t her apaticle@aghineBt f ect i ve anount of an oral conposition of the present
invention into an oral cavity. In sone enbodinents, a nethod of retarding
or pr m?t i ng céi&:iﬂ éhbodahéRs tlier‘a?%iuﬂxﬁébidietldnmerchlp@macdﬂ!smnaap:empbsjﬁbﬂswa?f fective
amount of an oral conposition of t resent invention jnto.an.or cavity.
In soRRunisTiRtR mansral losg ndantal gariss apd a%f{%’i“ﬁ YBFSPPEY SN P%%‘h?feeﬁ?bloﬁ ents,

sensi iieVite¥e drpinlnddfGrtbahieralcivitcabdae ppuiitical dre/caphbleof haltraizingindid of . an
oral conposition of the present invention into an oral cavity. 1001 131 In
anot herodyesisacend remiperebzee WPt ¥SSg, reducing or preventing denti nal
sensitivity includes delivering a therapeutically effective anount of an
oral ¢sy¥BPSilh vaHbuS EmbEEmRAESBA hrgidivetitdrbohatedateivan carbadateciaprdsynt istheh t hat

the conposition contacts the surface of a too i wa i ngroduces a
por t i 6PMBIsitions incasnAsnt oldnwt 3o tonk? WodhP NG Git° 388@'%ﬁ9a‘1"'}’/%{19§5ew' 1?/"r’l?gn
embodifBRt, 2@wP Ok 1ah@00 Qk. bhe conposition enters the dentinal tubule,
wherein the conposition which has entered into the tubule effectively plugs
(i.e., "occludes") the t bg@ﬁ)sgﬁh ihat passage of certain substances,

m ner 8961 i ons, conpoundSMAUFFYYESHifke is either inhibited or enhanced,
resulting in desensitization of the tooth. In sonme enbodi nents, a method of
pl uggijeu7pent tditlin émiudirrents, mied acdsiod apdnv archudgs dli¢ah er @peintemtbalinenss f ect i ve
anmount of an oral conposition of.the gr S%n%'in%FB;iQthﬂgﬁmﬁﬁfﬁﬁ % cavity.
I n sofBalbpHHEF SRt <2 COMBRY ST TP RATTN § MRV IGHSF Y1 OR “Fhe ) Tde's
delivering a therapeutically effective anount of an oral conposition of the
present invention into an oral cavity. In sone enbodi ments, a nethod of

cal cifying an exposed tooth pulp includes delivering a therapeutically

ef fective anount of an oral conposii22on of the present invention into an
oral cavity. In some enbodi nents, a nethod of calcifying the base or




WO 2010/ 134904PCT/ US2009/ 044349 all of a pit or fissure in a tooth includes
delivering a therapeutically effective anount of an oral conposition of the
present iwoentoBmosnt o an oral cavity. EXAVPLES [ 00114] PEXArspé0gjo44349

Si ngl e-t ube Toot hpaste Product Including Ccclusion Agent(s) and Potassium
salt(s) That O fers Superior Tooth Sensitivity Relief [00115] An
illustrative enbodi nent of the invention enconpasses a single tube

t oot hpast e product including one or nore occlusion agents and one or nore
potassiumsalts. In one illustrative enbodinent, to deliver faster relief,
a si n@centtyazhenstrea;xi’nn&dh@mvettﬂmaﬁollcwmgipmrtteapirdcmhﬂamwmalgfemwmaﬂor exanpl e,

a bi oact.ive and bi.o-ac able ass ot assa U IS
made. PAHEle sbise 5’&@' Lﬁ?’%l tPags %"ﬁla&agﬁrééi)?ﬁﬁ&% 'é?\é\fs rrnr%ﬁl (h‘ ohs Wi th
pot as§ijym WeseR.ch O 16 @0 RMO¥AES Sl SiNdokitk@iond Menébf.r 0 occl usi on. [00116] In
another 1|l ustrative embodi nent, fhe bioactive and bi o-acceptabl e gl ass

Novam n) fornula is surprisi 23 found to po;gﬁ%s ddi ti onal occl usion
5

E)enei‘ 19098), adapdditions gherpsesenes afypmall aamtigls silicapale a3 grgibripg e o g
Sor bogi ufiiodt fto thL: ggl]tgtrﬂe d%‘&ep‘té?l B4 150%tH08@s hERBID %W&Iﬂ@%dfﬁ@ﬁ ofisiowr ned to

determne t e opt | bi oacti ve "and bi o- accept abl e Pl ass Novam n)
| evel bémsfit.r pinp wisotion anshdentin senduetgnesi studigsisbowedugtificant mofﬁ“ﬁ’“h@cept abl e

gl ass a{@é,%B recll\&%\’ﬁ?rmc a@enﬂﬁal td Ho»é%h?‘gad FQRMRE Qb ERRRG to B‘e%ié‘»%l%l)v‘e re

eval u Yy con m croscopy after and 10 brushi ngs fter six
t r eat nemsumer andelidiodlbiesed cantrel pmaduddi o- accept abl e gl ass (e.g., Novami n)
formul a showed significant occlusion while all bioactive and bi o-acceptabl e

- gl ass (f(@?g Ip v o%g]efﬁ))o&l%\éﬁt% hpgrﬂ¥ll cl§%@i@é fs'p?é&@ﬁt iR ifel ditipeati@stifhn 10

treat ure boost the 5% bi oactive and

bi 0- acmepitalll evtfloas3S (6.%.5 WN@/Q/@I’ﬁOf‘Wt Yo dP w8 %Grio &i W%, I5rvsta o0Vt Yhe
effect (g‘SOwﬁd)tlon of si Ilca (e.g., Ineos ACA3 silica) was studied in
vitro own in the confocal m croscopy images in Figure 1, the addition
of 9% silica (e.g., Ineos AC43 silica) significantly inproved occl usion at
si x t (@H08kent s. H. V\DQ@QIO%%@4904PCT/ US2009/ 044349 [00119] The acid

resi stance of the two | eading systens was evaluated in vitro. The

6-tr eﬂ(‘(ﬁ%i‘f 17 Ssthd ansjdd%h&t%f)@lp&?ﬁ&ﬁ@f fiRlinvienfTbMiHag optibriel¥ thcfddasthee . | mages
are shown in Figure 2. Both systens showed significant resi SrI %?A:e to acid
chal | eeigps. materlals operable for the prevention or treatment of a Condition or disorder of h

soft tissue of the oral cavity, or the prevention or treatment of a physiological disorder or

condition. In some embodiments, the active is a “systemic active” which is operable to treat or

prevent a disorder that, in whole or in part, is not a disorder of the oral cavity. In some

embodiments, the active is an "oral care active" operable to treat or prevent a disorder or provide

a cosmetic henefit within the oral cavity (e.g., to the teeth, gingiva or other hard or soft tissue of -

the oral cavity). Oral care actives among those useful herein include whitening agents, anticaries

agents, tartar control agehts, antiplaque agents, periodontal actives, abrasives, breath freshening

agents, tooth desensitizers, salivary stimulants, and combinations thereof.

[00102] In some embodiments, compositions of the invention may optionally include an
antibacterial agent formulated to not interfere with the efficacy of the bioactive glass and/or
potassium salts described in detail herein. Examples of antibacterial agents include, but are not

limited to, triclosan, cetylpyridinium chloride, and combinations thereof.

[00103] In some embodiments, compositions of the invention include comprise a nutrient

formulated to not interfere with the efficacy of the bioactive glass and/or potassium salts
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[00120] To add body and prevent separation, various guns were added to the
non- agueous gl ycerin based fornulas. In certain enbodi nents,

car boxymewbybueishwhose provi ded t he best overal |l nout hf eelr/uscaboised

provi ded body, but in certain enbodinents inparted a sticky feel. The
formul as were optimzed. Al lead fornmulas were stabile at 4 weeks at 40 C
[00121] 10% Novam n/ 20% Pl urafl o/ CMC (no KC1) [00122] 10% Novam n/3.75% KC
L/ CMC [00123] 5% Novam n/ 3. 75% KCL/ 9% AC43/ CMC [ 00124] Exanple 2 [00125]
Illustrated below in Table 1 is conductance data with 10% Novam n

t oot hiasitisedvs detaib hereint iSaiable nariews gicligk eitarsink, reiaetatsoanipa geids.@aht r ol and

confocal |aser mgrosco i es.show ' rasponse and boostin
ef f ec?’”ﬁ‘f’re%%ﬁ'f?og‘i ?'itacf‘él.ns ﬁ‘%bﬂdgﬁﬁﬁa@é 3 d%nﬁilqg’ttlhgaﬁ% HP ﬁtgﬁ&égﬁﬁl{i@n i s shown in )
Fi gur gandothekA12i@din, Talit ecid, niécninaizie aneidoxinasyaewebdlaniaf paa-animobenreict Wit h
composi {1,005, di gl osed her el Axer.ade, QOnductance, B AR ek gduct i on
L-tryptophane, L-lysine, methionine, threonine, levocarnitine and L-carnitine), lipotropics (such

as choline, inositol, betaine, and linoleic acid), and mixtures thereof. '

[00104] In some embodiments, compositions of the invention may also contain an antistain
agent. Suitable antistain agents may include, but are not limited to: carboxylic acids, amino
carboxylate compounds, phosphonoacetic acid, polyvinylpyrrolidone, and the like. The antistain
agent may be incorporated into the dentifrice composition or may be provided as a separate

composition, for use after the dentifrice.

[00105] In some embodiments, compositions of the invention may also include an agent to
enhance surface deposition/retention of the bioglass and any resulting HAP deposits including,
but not limited to, Gantrez, amelogenin, milk proteins (casein), chitosan, pluracare L1220
(ethylene oxide/propylene oxide copolymer), polyox, PVP, methacrylates, shellac, arginine, and

combination thereof.

[00106] III. Methods for Preparing Oral Compositions Containing Polyguanidine Compounds

[00107] The synthesis of polyguanidine compounds may be achieved through the modification
of polyamines by any means known to one of ordinai'y skill in the art. Conversions of primary
amine moieties to guanidinium groups may be accomplished at high efficiency under mild,
aqueous conditions. In some embodiments, a method for preparing an oral composition of the
present invention first includes selecting at least one primary amine containing polymer as

illustrated in Scheme 1.
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[00108] In some embodiments, the prirriary amine containing polymer is chitosan,
polyallylamine, polyvinylamine, polyaminoalkyl acrylamides, polyvinylimidazole,
polyaminoalkyl(meth)acrylates, polyethyleneimine, polylysine, polyornithine compounds, and
combinations thereof. In some embodiments, a method for preparing an oral composition of the
present invention next includes converting the primary amine moieties on said polymer to

guanidinium groups.

[00109] In some embodiments, a method for preparing an oral composition of the invention
then includes titration with a counterion solution in an amount and under conditions to form a
polyguanidinium counterion complex. In some embodiments, a method for preparing an oral
composition of the present invention further includes titrating said polyguanidinium counterion
complex with a calcium source in an amount and under conditions to form a calcium

polyguanidinium counterion complex.

[00110] IV. Methods for Preventing or Treating Periodontal Disease and Caries

[00111] The invention also encompasses methods for preventing or treating periodontal disease
and caries, which include delivering a therapeutically effective amount of an oral composition
containing a polyguanidine compound into the oral cavity. As used herein, a therapeutically
effective amount of oral composition as defined by the invention is a quantity of oral
composition capable of preventing or treating periodontal disease and caries. In some

embodiments, a therapeutically effective amount is a quantity capable of reducing or neutralizing

-25-



44.64 38.75 3 60.63 15.21 41.19 34.54 4 61.67 14.19 36.92 20.45 5

WO 2010/134904 PCT/US2009/044349

the acids produced by the dental plaque as a result of carbohydrate metabolism. In some
embodiments, a therapeutically effective amount is a quantity capable reducing demineralization
of the dental enamel, dentine and cementum by providing calcium to suppress solubilization of
the tooth by mass action or by favoring remineralization. In some embodiments, an oral
composition of the present invention may be applied orally without decalcifying or otherwise

damaging dental enamel.

[00112] In some embodiments, a method of targeting an active ingredient to oral epithelial
tissues includes delivering a therapeutically effective amount of an oral composition of the
present invention into an oral cavity. In some embodiments, a method of depositing.a
bacteriostatic or bacteriocidal material on oral surfaces, wherein the material persists long after
brushing or rinsing, includes delivering a therapeutically effective amount of an oral composition
of the present invention into an oral cavity. In some embodiments, a method of retarding or
preventing dental caries includes delivering a therapeutically effective amount of an oral
composition of the present invention into an oral cavity. In some embodiments, a method of
treating or preventing dentinal sensitivity includes delivering a therapeutically effective amount

of an oral composition of the present invention into an oral cavity.

{00113] In another aspect, a method of treating, reducing or preventing dentinal sensitivity
includes delivering a therapeutically effective amount of an oral composition of the present
invention into an oral cavity, such that the composition contacts the surface of a tooth in a way
that introduces a portion of the composition to the opening of a dentinal tubule. In an
embodiment, a portion of the composition enters the dentinal tubule, wherein the composition
which has entered into the tubule effectively plugs (i.e., “occludes”) the tubule such that passage
of certain substances, minerals, ions,A compounds, and the like is either inhibited or enhanced,
resulting in desensitization of the tooth. In some embodiments, a method of plugging dentinal
tubules includes delivering a therapeutically effective amount of an oral composition of the
present invention into an oral cavity. In some embodiments, a method of treating a carious
lesion includes delivering a therapeutically effective amount of an oral composition of the
present invention into an oral cavity. In some embodiments, a method of calcifying an exposed
tooth pulp includes delivering a therapeutically effective amount of an oral composition of the

present invention into an oral cavity. In some embodiments, a method of calcifying the base or
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all of a pit or fissure in a tooth includes delivering a therapeutically effective amount of an oral

composition of the present invention into an oral cavity.
EXAMPLES

[00114] Examplel - Single-tube Toothpaste Product Including Occlusion Agent(s)
and Potassium salt(s) That Offers Superior Tooth Sensitivity Relief

[00115] An illustrative embodiment of the invention encompasses a single tube toothpaste
product including one or more occlusion agents and one or more potassium salts. In one
illustrative embodiment, to deliver faster relief, a single tube technology that combines rapid
occlusion agents, for example, a bioactive and bio-acceptable glass (e.g., Novamin) with
potassium is made. The non-aqueous bioactive and bio-acceptable glass formulations with

potassium were found to provide significant in vitro occlusion.

[00116] In another illustrative embodiment, the bioactive and bio-acceptable glass (e.g.,
Novamin) formula is surprising found to possess additional occlusion benefit by adding

commercially available small particle silica (e.g., Sorbosil AC-43).

[00117] An in vitro dose response study was performed to determine the optimal bioactive and
bio-acceptable glass (e.g., Novamin) level for rapid occlusion. Products with the bioactive and
bio-acceptable glass (e.g., Novamin) at 5%, 7.5% and 10% were prepared. Products were
evaluated by confocal microscopy after 6 and 10 brushings. After six treatments, the 10%
bioactive and bio-acceptable glass (e.g., Novamin) formula showed significant occlusion while
all bioactive and bio-acceptable glass (e.g., Novamin) levels provided significant occlusion after

10 treatments. See Figure 1.

[00118] To boost the 5% bioactive and bio-acceptable glass (e.g., Novamin) occlusion at six
treatments, the effect of addition of silica (e.g., Ineos AC43 silica) was studied in vifro. As
shown in the confocal microscopy images in Figure 1, the addition of 9% silica (e.g., Ineos

AC43 silica) significantly improved occlusion at six treatments.
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[00119] The acid resistance of the two leading systems was evaluated in vitro. The 6-treatment
dentin disks were soaked for I minute in Coke Classic. Images are shown in Figure 2. Both -

systems showed significant resistance to acid challenge.

[00120] To add body and prevent separation, various gums were added to the non-aqueous
glycerin based formulas. In certain embodiments, carboxymethylcellulose provided the best
overall mouthfeel. Carbopol provided body, but in certain embodiments imparted a sticky feel.

The formulas were optimized. All lead formulas were stabile at 4 weeks at 40 °C.
[00121] 10% Novamin/20% Pluraflo/CMC (no KCl)

[00122] 10% Novamin/3.75% KCL/CMC

[00123] 5% Novamin/3.75% KCL/9% AC43/CMC

[00124] Example 2

[00125] Illustrated below in Table 1 is conductance data with 10% Novamin toothpaste vs.
conventional non-occlusion silica toothpaste control and confocal laser microscopy images
showing Novamin dose response and boosting effect of AC43 silica. A graphical depiction of

the results is shown in Figure 3.

[00126] Table 1: Conductance measurements after treatment with compositions disclosed

herein.

Average Conductance

% reduction % reduction
Treatments Novamin 10%  stdev Control stdev
0 000 0.00 0.00 0
1 4403 28.08 26.05 16.87
2 55.17 17.74 44 .64 38.75
3 60.63 15.21 41.19 34.54
4 61.67 14.19 36.92 20.45
5 63.33 13.41 38.35 16.8
6 71.94 8.19 41.73 16.54
7 7295 9.19 36.63 16.77
8 76.02 11.07 41.40 14.13
9 81.57 11.90 37.63 12.44
10 8430 11.21 37.17 15.99
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11.21 37.17 15.99 WD 2010/ 134904PCT/ US2009/ 044349 1001271 The invention is
not to be limted in scope by the specific enbodi nents disclosed in the

© exanpl es,waizbmh3agoe i ntended as illustrations of a few aspaseanissthe

i nvention, and any enbodi nents, which are functionally equivalent, are

wi thin the scope of this invention. Indeed, various nodifications of the
invention in addition to those shown and descri bed herein will becone
apparent to those skilled in the art and are intended to fall within the
appended cl ai ns. [00128] For any references that have been cited, the
entire di scl osures of which are incorporated herein by reference. CLAIM

conp O‘jﬁég& gmvexﬁlon]lf @ﬂ (? F?llmﬁgmos%bﬁé tgnlhe Wcieﬁibggi&neﬂts BscRREYBURAI di ne

examples, which are mtended 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.

[00128] For any references that have been cited, the entire disclosures of which are

incorporated herein by reference.
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Rl R2 \ zA + HZNNHR3 -n wherein: X denotes an orally acceptabl e counterion;
Zis CHor N, R, R2, and R3 are each independently a hydrogen or a |inear
or branche020pat3uoat ed or unsaturated, optionally hydroPpgraisea9@is3ued C16

al kyl radical; A denotes a |inear or branched, saturated or unsaturated,
optionally hydroxylated CI to Cl6 alkyl radical; or A denotes a linear or
branched, saturated or unsaturated, ClI to Cl6 al kyl ene radi cal optionally
substituted with at |l east one radical selected fromthe group consisting
of : a hydroxyl, carboxyl, or carboxylate radical or a hal ogen; the al kyl ene
radi cal optionally containing at Kda&dM%ne function group selected fromthe
group consisting of: an am ne, ether, thioether, ester, am de, carbanate,
urea, C6 aryl WD 2010/ 134904PCT/ US2009/ 044349 or C3 to C8 cyclanyl ring
opt i ORHAY ISTChaIMEII Ed with a Cl -C8 al kyl, hydroxyl or hal ogen; or A
denotes one or nore C6 or C7 aryl or C5 to C7 cyclanyl rings unsubstituted
or substituted with a CI-C8 al kyl, a hydroxyl group or a hal ogen; or A

1. An oral composition, comprising:
a. a polyguanidine compound of Formula (1):

)

wherein:
X denotes an orally acceptable counterion;
ZisCHorN;

R., Ry, and R; are each independently a hydrogen or a linear or branched, saturated or

unsaturated, optionally hydroxylated C, to C,¢ alkyl radical;

A denotes a linear or branched, saturated or unsaturated, optionally hydroxylated C,
to Cy¢ alkyl radical; or A denotes a linear or branched, saturated or unsaturated, C; to
Cis alkylene radical optionally substituted with at least one radical selected from the
group consisting of: a hydroxyl, carboxyl, or carboxylate radical or a halogen; the
alkylene radical optionally containing at least one function group selected from the

group consisting of: an amine, ether, thioether, ester, amide, carbamate, urea, Cs aryl
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denotes a G o to Cl4 polyaryl or C6 to ClO polycyclanyl chain, which may be
interrupted with at |east one function group selected fromthe group

consi sti nyoah1o/134@k to C8 al kyl ene radi cal, am ne, am deCTatsh@w/,0443n9 oet her,
hydrogen atom carbanmate or urea; n denotes an integer between 2 and 5, 000;
and b. an orally acceptable carrier. 2. The conposition of claim1l, wherein
said counterion is bicarbonate (HCO3-). 3. The conposition of claiml,
further conprising a calciumsalt. 4. The conposition of claim3, wherein
said calciumsalt is cal cium carbonate, nonocal ci um phosphate, dical.cium
phos ]E)lhat e, L bi Cﬁﬂocﬁgmmlpmdstmgarpéqnacﬂalscbs@imtffd with f §e-Cs @B@(b ihyggoxyl or

nonof | uor op ate odi.um cal ci u r S aurate, calcium
pal mit at e, %8%6(%8% ﬂ?ﬁ‘%ﬁs ol oéfneoénbpé 8’%28 Oqt@t“ggftl oérﬁl&g#ﬁécsl aim 4, wherein
sai d cal ci urrumbimmsd Gﬁéublsmtmeda\hfhcu’ﬁlt @; alkyl, Mrmwmwptor ahalogerg baAm 1,

further corrprl sin sph our i f claim 6
wherein said W&?%f@? gh@"‘é’B %W?léfy(}- P’lcp I'C ctgma[(}’b%el ected from
the group confdrilpdaowied at lédﬁﬁ@ietfﬁhctiohlgﬂhtpgalbawtr()m&) groupocmsisohg of:a

t et raphosphat e (I P4?ﬁd i nosj tol pentapho P@?

hexaki sphospkat®eCy #pggne ‘&i‘& HH‘E‘FT?&’P‘ SRR al@P‘ét g mgﬁ‘?é’ oé'br?ﬁrbgmtal on of
claim1, whepgjpathe oral conposition is a dental care product, a food

product, and chew ng gum 7. 9. A nethod for prepari ng the oral conposition

of claim1, conprisi sel . _ Si
pol yner; ndgrrx)otes anr}gteger betweeg t Q% 0%6 %aSt one prinmary am ne contal ning

b.. an orally acceptable carrier.

2. The composition of claim 1, wherein said counterion is bicarbonate (HCO3").
3. The composition of claim 1, further comprising a calcium salt.
4, The composition of claim 3, wherein said calcium salt is calcium carbonate,

monocalcium phosphate, dicalcium phosphate, tricalcium phosphate, calcium fluoride,
clacium monofluorophosphate, sodium calcium pyrophosphate, calcium laurate, calcium

palmitate, and combinations thereof.

5. The composition of claim 4, wherein said calcium salt is calcium carbonate.
6. The composition of claim 1, further comprising a phosphorous source.
7. The composition of claim 6, wherein said phosphorous source is a phytate or phytic acid

selected from the group consisting of: inositol triphosphate (IP3), inositol tetraphosphate
(IP4), inositol pentaphosphate (IPS), inositol hexakisphosphate (IP6), and combinations

thereof.

8. The composition of claim 1, wherein the oral composition is a dental care product, a food

product, and chewing gum.

9. A method for preparing the oral composition of claim 1, comprising:

a. selecting at least one primary amine containing polymer;
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b. converting the primary am ne noieties on said polyner to guanidi ni um
groups; and c. titrating wwth a counterion solution in an anount and under
condi t i onsot01001Bs90Ma pol yguani di ne counteri on conpl ex. POT/USh@onmeishod of
claim9, wherein said primary am ne containing polymer is chitosan

pol yal | yl am ne, pol yvi nyl am ne, pol yam noal kyl acryl am des,

pol yvi nyl i m dazol e, pol yam noal kyl (et h) acryl ates, pol yethyl enei m ne,

pol yl ysi.ne, pol yom thine conpounds, and conbi nati ons thereof. 11. The

met hod of claim9, wherein said counterion solution is a bicarbonate
(HCOB-) sol ubi apnveting thhprinatyhoaine motdtias on Sid pdipneitn geaiidinpol grguesi di ne
counterion conplex is a pol yguani di ne bi carbonate conpl ex. 13. The net hod
of claim9, fur?ﬁer conprising the step of: d.titrating said pol yguani di ne
counterion cenitRxingivith adoGitbGor oI}k g n dfiowditand under enditiohs enfdrmoinder

conditions to forma cal ci um pol yguani di ne counterion conplex. 14. The

net hod of cl ai rﬁ%@,"%ﬁ‘éfié?‘f?t"sr&“dm%@%ﬁr ex is a cal ci um pol yguani di ne

bi carbonat e conpl ex. 15. The nethod of claim 13, wherein said cal cium

sour cep.cal Tharmtaad Huldine, wierdCakdprirfary hoshwhainith gdyroeristigleaphat e,

trical cium phgosphate, cal cjum fluoride, clacium nonofl| uorophosphate, sodi um
cal ci um pyP‘g&g'd ng. goly¥umy v, PahypaingalkylACRiIidsh PR Y RY %?‘P%ﬁ(ggconbi nati ons

t hereof. 1 ﬁhﬁoﬂ?}lﬁ%ﬁh)@éryﬁte@j pOlyethyldMaRHRiaE, oBAysthe pdlgbriithiaeur ce i s cal ci um
car bonat e. 1%. A net hod of,targgting an active ingredient to ora

epi t hel i al camrROsDdss apdspmtingtings Betepliering a therapeutical Iy effective anount
of the oral conposition of claim1 into an oral cavity.
11. The method of claim 9, wherein said counterion solution is a bicarbonate (HCO3")

-solution.

12.  The method of claim 9, wherein said polyguanidine counterion complex is a

polyguanidine bicarbonate complex.

13.  The method of claim 9, further comprising the step of:
d. titrating said polyguanidine counterion complex with a calcium source in an
amount and under conditions to form a calcium polyguanidine counterion

complex.

14.  The method of claim 13, wherein said complex is a calcium polyguanidine bicarbonate

complex.

15. The method of claim 13, wherein said calcium source calcium carbonate, monocalcium
phosphate, dicalcium phosphate, tricalcium phosphate, calcium fluoride, clacium
monofluorophosphate, sodium calcium pyrophosphate, calcium laurate, calcium

palmitate, and combinations thereof.
16. The method of claim 15, wherein said calcium source is calcium carbonate.

17. A method of targeting an active ingredient to oral epithelial tissues comprising delivering

a therapeutically effective amount of the oral composition of claim 1 into an oral cavity.
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WO 2010/ 134904PCT/ US2009/ 044349 18. A nmethod of depositing a bacteriostatic
or bacteriocidal material on oral surfaces, that persists long after

br ushi ng wo 20imisikqeg, conpri si ng delivering a therapeuti ealrfus2@biesys ve
amount of the oral composition of claim1 into an oral cavity. 19. A nethod
of retarding or preventing dental caries conprising delivering a
therapeutically effective amount of the oral conposition of claiml1l into an
oral cavity. 20. A nethod of treating or preventing dentinal sensitivity
conprising delivering a therapeutically effective amount of the oral
conposs.t i oA nefhodlofidepokiting b dacteriastatic or hadteriocidalimataripheantnsel surfagss.ibasi ng

dentinal tubules coppnising delj.ver] 8 i : I3 t
&l eftdive amoun

of the ora‘fersd%ﬁ%f}%fl ) Stlr)‘f"%crgf’gr'rl]}{g’ Nt gggélggﬁ\%pﬁggit}%?g .eMéZ. glA met hod of

treating aamaint Guke babtomposiniop bf elhingl ded av eral cryity. t her apeutically effective

amount of the oral conposition of claim1 into an oral cavity.- 23. A

net hod, of cal ci fying an _exposed. | [0S | d UELdAG Al

theragge'ut i 'gé'fel%i?deoff f%%r? e’ %/gng{ntg#B{Qh@ﬁg?g@%ﬂ%ﬁr{%&gﬂ%rg‘% 0}4 c? al (r:n 1 into an
oral cavi tffecive andounedithelomaf canapositiopiofiglainné ilsase ot caviity. of a pit or fissure
in a tooth conmprising delivering a therapeutically effective anount of the

oral S&.npoiingeitf% oqftregtgn%i omngviell\Hn% SRRt génsﬁmﬂ/ Eé’mprising delivering a

therapeutically effective amount of the oral composition of claim 1 into an oral cavity.

21. A method of plugging dentinal tubules comprising delivering a therapeutically effective

amount of the oral composition of claim 1 into an oral cavity.

22. A method of treating a carious lesion comprising delivering a therapeutically effective

amount of the oral composition of claim 1 into an oral cavity.

23. A method of calcifying an exposed tooth pulp comprising delivering a therapeutically

effective amount of the oral composition of claim 1 into an oral cavity.

24. A method of calcifying the base or all of a pit or fissure in a tooth comprising delivering a

| therapeutically effective amount of the oral composition of claim 1 into an oral cavity.
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