TI TLE OF THE | NVENTI ON ORAL COVPQCSI TI ONS AND USES THEREOF BACKGROUND OF THE
| NVENTI ON [ 0001] Abrasives in oral conpositions debride and physically
scrub t hewexv@rmed77surface of the teeth. This scrubbi ngprattusesnemoyes
organic biofilm(i.e., the pellicle) on the tooth surface that is forned
primarily of salivary proteins, bacteria, and bacterial byproducts.
Pellicle nmay al so be stained and di scol ored by foods, such as coffee, tea
and berries, as well as, by tobacco snoke cationi c conmpounds, and
chronogeni ¢ bacteria. Such ?y EﬁJTﬁ g»$he stained pellicle is a
sinple and effective neans of Tenoving he undesi rabl e surface staining and
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m nimzing the potential for gingivitis, periodontitis, and caries
formati on. However, oral conpositions such as dentifrices should not have

such hi gh abrasiveness t ?%??UNtﬂqu@p?H@vﬁﬂTﬁ@ﬁ'ena”E| or tissue may
[ esira

result. As such, it is eto op oral conpositions that optim ze
t he c[088h] ng Admakives ipotal sdmpgsigdifsideboge ofd ;tHyexcmlﬂsai;cmb)ﬁrpcextet’nad)surfamh iof e
m ni ni zin
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rat i oiHaPSR rmddYirirdari] ng @@i%@eprgifeméewc@énaamca@c&@lal er@émcltss FRAKUKGY as
radi oactive denta abr asi on "('RDA) . 002] I'n commmonl’y accepted conventi onal

pr act alsebe RBited andidiscdloned &K foeds| sush m@@@ﬁﬁtq, tea aad é)ergeeﬁ,easawlyctSkb)ptobb@loow 250
to avaoi ha%nln enanel /degtln MAt£ gﬁﬁeat d us ff% er to
achi e¥8o%" AT GHE Coﬁtﬁ-‘iun%sil ShPOgREC BB SERGP C&h‘éeé%"VS St HePels mist
be i nfélﬁélé@:da siviplleCond @fe@@%/me&nswfaéﬂqwk@mntiesmaanarsaa’a@e dthiginRAd For
exanpl e, it has_been observed that when the RDA value of a dentifrice

corrpoénswl@@ug& whichocews dailn E/%rrh?éssm%a]aﬁl%ren@val of thppellcleabroremaves, t he
denti fﬂr g&p é?ﬁ dA%he Bquia%%e{fé eythl%;%*ﬂlk/%gl z g&ﬁ@@&&ﬁ%ﬁﬂgﬁ%ﬁ?se in the

cl ean erfornance the ht een ¢
f or nupaicelootiad, andogrs fériansnt Hatvehery erabedipdsitiong sedt aﬁsrdehhﬁmeBﬂlonrd 8 but

still thae\g%cl?ﬂlgﬁDﬁ\raglr\]/gﬁess a?gcl)tgr\{\{la %gmagelz\zcloEﬁe grgl\n/%\g?\lzo{?{nsus;e In'i'? rlesN}{l.ElXI;l 598{1, it
is desirable to develop oral compositions that optimize the cleaning and/or polishing efficacy of
the oral composition, while minimizing the harmful abrasiveness to avoid potential damage oral
surfaces. Preferably, such oral compositions have a high pellicle cleaning ratio (PCR), but a low
degree of dental abrasion, which is measured as radioactive dental abrasion (RDA).
[0002] In commonly accepted conventional practice, RDA values for an oral composition are
generally kept below 250 to avoid harming enamel/dentin with repeated usage. However, in
order to achieve a higher PCR, typically the amount and hardness of abrasives must be increased,
which is conventionally known to increase the RDA. For example, it has been observed that
when the RDA value of a dentifrice composition exceeds certain values, such as, e.g., above 100
to 115, the dentifrice does not necessarily exhibit a corresponding increase in the cleaning
performance of the dentifrice. It has been challenging to formulate oral compositions that have a

PCR of greater than 80 or 90 but still have an RDA that is below 250.

BRIEF SUMMARY OF THE INVENTION
[0003] It has been surprisingly discovered that the use of particular silica abrasives in oral

care compositions imparts a superior cleaning ability, e.g., a high PCR value, and at the same



[0003] It has been surprisingly discovered that the use of particul ar
silica abrasives in oral care conpositions inparts a superior cleaning

abi lity, wogog/mo3trgh PCR val ue, and at the sanetine, reduassodanEge to
hard dental surfaces, e.g., a low PDA. The silica abrasives useful in the
present invention maintain their integrity while abrading soft matter on
tooth surfaces, such as plaque and pellicle. However, the silica abrasive
breaks down or fracture under shear forces, e.g., during brushing, as a

r esul timef redwntes dambgatg hard dented sdrfaceaneg., tovdBDAL Meuilicaabesivenudelfilsn tlegar d,
the oral conpositions.of the present inventiaqn provide a syperior, cleaning
and/ oP BB ARG B FTUAPIT ISP ioth SHCEE soTBBN st oo Resn Thaes

m ni Mpagge ARMRMJAE! HIRERIGE GilieH aBBLivObredNMdwh o fEslidrk Q& sHear tthiRes,
conposi tions of the present invention may provide cleaning and/or polishing

of a t-godurisgbfusliag. aSlaganiliny intaticong pohihstsd engmebendantie sudanes.He thik assi fi ed
by vario hysi cal ra [s. . appreci at by one of skill in the art,
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pol i spoln@irki dfBtdcaneBilsdchievitp0Dddsirhibly 06ve REVA @it Flimi zdsRtdRkigiS@Rtagk Ryent i on
is directed to Conposition 1.0, an_ oral conpositjion conprising an

or al | gnagcd epdemine Additiqnatly.dhelcempesitiqng oABicaseseat inyapionghawgpraviet cleaning
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the silicg abrasive, has an(;gerage paithIe size of from8mmto 1l mm

e.g. , YPIHY geHprmsat lesstmome Seapyigrsdinotighing siubneaouslypher ei n the silica

abr as as i ' f t g., from
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| i nseesmpisiticab®orpisingan.ordlly3ackeptabla eawier tivka pitier @ohsige conposigd ghsa wher ei n
the silica rasi ve has an Einl ehner. hardness of frgm5 to 10, e.g., from®6
to 9. C%nwwﬁff‘aﬁwg ap AVETREe m@saizﬁ@?éewp%mm?ﬂméﬁ ﬁa?%nlsfg}er handaessiodani ng
rati ogtRCR), of from80 to 105, e.g., from85 to 100, or from90 to 95; 1.5

Any one of the preceding conpositions having a radi oactive dentin abrasion
[0005] Additional compositions of the present invention the following compositions:

1.1 Composition 1.0 wherein the silica abrasive has an average particle size of from
8um to 11um, e.g., from 9 um to 13um.

1.2 Composition 1.0 or 1.1 wherein the silica abrasive has an oil absorption of from
60cc/100g to 120cc/100g, e.g., from 70 cc/100g to 110 cc/100g, ¢.g., from
80cc/100g to 100cc/100g, e.g., linseed oil absorpotion.

1.3 Any one of the preceding compositions wherein the silica abrasive has an
Einlehner hardness of from 5 to 10, e.g., from 6 to 9.

1.4 Any one of the preceding compositions having a pellicle cleaning ratio (PCR) of
from 80 to 105, e.g., from 85 to 100, or from 90 to 95;

1.5 Anyone of the preceding compositions having a radioactive dentin abrasion
(RDA) of less than 150, e.g., from 90 to 130, from 100 to 120, or from 105 to
115;

1.6  Any one of the preceding compositions having a PCR/RDA ratio of from 0.5 to
1.5,e.g.,0.8,0or1;

1.7  Any one of the preceding compositions wherein the silica abrasive is from 1% to

95% by weight of the composition.



(RDA) of less than 150, e.g., from90 to 130, from 100 to 120, or from 105
to 115; 1.6 Any one of the preceding conpositions having a PCR/RDA rati o of
from 0.5 w0 2009514057g., 0.8, or 1; 1.7 Any one of the precedisc@oonpositions
wherein the silica abrasive is from1%to 95% by wei ght of the

conposition. 1.8 Any one of the preceding conpositions wherein the silica
abrasive has a dio of from2.5 Mmto 2.9 nm 1.9 Any one of the preceding
conpositions wherein the silica abrasive fragnents when the oral

conposi ti ongi s ARPbh&6f the peecb@ihg compbsiGéhs veheBein tIRNINR] abPdsi 381k b, dfn t he
oral cavity; 1.10 Any one of the precedi ng conpositions wherein upon use of
t he conpositionftpm 2hpemgedl9 gavity, the silica abrasive fragments into

particles ving a d10.0of from2. 3 mm.to 2..6 1.1 1. An e of the

pr ecedi ng ? rrpo’gln f’%%f\%ﬁgfeéf(ﬁ]ng REMEPYIHQ ngefgg}t esﬂl“faaa&ﬁ@ﬁiegp%mﬂtssubj ect ed
to shear forceswheithetdlic6inpbiitianBupblied totd HiRd sukfabe, ARYerdR] 6f d&ERRPRSI tion
1.9 - 1.1 1 wherein the oral conposition is brushed on the teeth, e.g., for

at | east 30 secha@slcavity;ni nutes; 1.13 Any one of conpositions Conposition

1.9 - 1.12 er | i i . ilic [ ve:. i s reduced
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1. 14 Any one of the omgesvityi, dressilica%brasivefBagnteatsanto gaftecles vinlg 4 dygoBfirbina3
abrasive is reduced from9%to 12% after being applied to a hard surface in
the oral cavity“mfo28 MRy one of the precedi ng conpositions conprising an
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precedi ng conpowhén abfecedrp shair fighes ot sidfitidat dnosuns ofitige. conpri sing a

1.12  Any one of Composition 1.9 - 1.11 wherein the oral composition is brushed on the
teeth, e.g., for at least 30 seconds to 5 minutes;

1.13  Any one of compositions Composition 1.9 - 1.12 wherein the mean particle size
of the silica abrasive is reduced from 16% to 20% after being applied to a hard
surface in the oral cavity;

1.14  Any one of compositions 1.9 — 1.13 wherein the d)( of the silica abrasive is
reduced from 9% to 12% after being applied to a hard surface in the oral cavity.

1.15 Any one of the preceding compositions comprising an effective amount of a
fluoride salt, e.g., from 0.01 wt % to 2 wt. %, e.g., 0.1 to 0.2 wt. % of the total
composition weight.

1.16  Any of the preceding compositions comprising a fluoride ion source comprising a
fluoride salt selected from stannous fluoride, sodium fluoride, potassium fluoride,
sodium monofluorophosphate, sodium fluorosilicate, ammonium fluorosilicate,
amine fluoride, amine fluoride ammonium fluoride, and combinations thereof

1.17  Any of the preceding compositions comprising from 500 to 5000, from 1000 to
1500, or 1450 ppm fluoride ion.

1.18  Any of the preceding compositions comprising at least one surfactant.

1.19  Any of the preceding compositions comprising at least one surfactant selected

from sodium lauryl sulfate, cocamidopropyl betaine, and combinations thereof.

1.20  Any of the preceding compositions comprising an anionic surfactant.



fluoride salt selected from stannous fluoride, sodiumfluoride, potassium
fluoride, sodi um nonofl uorophosphate, sodiumfluorosilicate, amoni um

fl uor osi Iwoab@/14e3t7ne fl uoride, am ne fluoride anmoni umpCiraseecdes41and

conbi nations thereof; 1.17 Any of the preceding conpositions conprising
from500 to 5000, from 1000 to 1500, or 1450 ppmfluoride ion. 1.18 Any of

t he precedi ng conpositions conprising at | east one surfactant. 1.19 Any of

t he precedi ng conpositions conprising at |east one surfactant selected from
sodiun1|aui9& sdhy af the peesedivg doppopiipniremirsmg seduint buhil sdfdtons t her eof .
1.20 Any of the preceding conpositions conprising an anionic '

sur f act ant 1.2221AApyf tik prévedipgeomgpsitjorsormpasisitigon seastompriiugiengns odi um | aur yl
sulfate. 1.22 Any of the preceding conpositions conprising at |east one
hunmect ant . 1.2323AAnyf thk prdvedipgeomgbsigomsaropgsisingan seagtosmerhiusicognedeldcedst one
hunect ant sel ected from glycerin, sorbitol and fonbinations thereof. 1.24
Any of the prec 8?%%“@8Hﬁ%§@?ﬂ@ﬂ§c@BHﬁﬁwgpﬁ 18¢1- | east one pol yner. 1.25 Any
of the precedi ng conpositions conprising at |east one polynmer selected from
pol yet hyl ehd4gl yewof thgpresading ¢amrasitions corapriviag &f leashenepadppet- yer s,

pol ysaccharides (e.g. cellul ose derivatives, for exanple carboxynethyl

cel l ul ose, 13p pdinysd¢lhpretadengeonspositions exapydieg xtdrashane pelymer sekatadageenan

gum, and conbi pations .thereof. 1.26 Any of the precedi.ng c osi tions
conpri si ng f|avﬁP?&ﬁgwﬂpﬁaPéﬁ%%ﬂ%HagBFW§8?%¥V3 fnfﬁa?aﬂﬁgogﬁ%gﬁé’preceding
conposi tions copglyiastidgidad(cal) cifdeiceleriadhti Rl exanp8 cABYx Bhethyl@cMilesL£di ng
conposi tions conprising an anti bacterial agent selected froma hal ogenat ed
di phenyl et her upalyseesarye gwap.Har cxamn axdnthagrguas sesariageensn gsmy.ang.
rosemary extracf, &byl nepthol, eucal yptol, nmethyl salicylate),

bi sguani de anti Septics (e.qg., chlorhexidine, alexidine or octenidine),
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coloring.
1.27  Any of the preceding compositions comprising an antibacterial agent.

1.28  Any of the preceding compositions comprising an antibacterial agent selected
from a halogenated diphenyl ether (triclosan), herbal extracts or essential oils (e.g.
rosemary extract, thymol, menthol, eucalyptol, methyl salicylate), bisguanide
antiseptics (e.g., chlorhexidine, alexidine or octenidine), quaternary ammonium
compounds (e.g., cetylpyridinium chloride), phenolic antiseptics, hexetidine,
povidone iodine, delmopinol, salifluor, metal ions (e.g., zinc salts, for example,
zinc citrate), sanguinarine, propolis and oxygenating agents (e.g., hydrogen

peroxide, buffered sodium peroxyborate or peroxycarbonate).
1.29  Any of the preceding compositions comprising triclosan.

1.30  Any of the preceding compositions comprising an antibacterial agent in an

amount of 0.01 — 5, 0.01 — 1.0, or 0.3 wt. % of the total composition weight.
1.31  Any of the preceding compositions comprising a tooth desensitizing agent;

1.32  Any of the preceding compositions comprising a tooth desensitizing agent
selected from a potassium salt, capsaicin, eugenol, a strontium salt, a zinc salt, a

chloride salt, or combinations thereof;



povi done i odi ne, del nopinol, salifluor, nmetal ions (e.g., zinc salts, for
exanple, zinc citrate), sanguinarine, propolis and oxygenating agents
(e.g., hywoagen4psroxi de, buffered sodi um peroxyborate ecTasc@xpeanbonate).
1.29 Any of the preceding conpositions conprising triclosan. 1.30 Any of
the preceding conpositions conprising an antibacterial agent in an anount
of 0.01 - 5, 0.01 - 1.0, or 0.3 w. %of the total conposition weight. 1.3
1 Any of the preceding conpositions conprising a tooth desensitizing agent;
1. 32 Any ot.38heApy ef édipngedidgprosipbsitoss @apising atgoth witahhgdeseoand;i zi ng
agent selected froma potassiumsalt, capsaicin, eugenol, a strontiumsalt,
a zinc sal134a ahyef ieraaling cOmpoaTbANRKRNS, foberRfdek. 33 Any of the
precedi ng conpositions conprising a tooth whitening conmpound; 1.34 Any of

the precediRg CRAPGSIHLIPRSIMBIcEMpbSitidnd QATNsRRWIRE, 1.35 Any of the
precedi ng conpositions conprising water, 1.36 Any of the preceding

conposi ti 05‘%6"‘"‘!&8{?01?% réc%%kQQ?ﬁl#)ﬁsﬂang\?llnch%s agt%o{h?é{stQBlegé?f the preceding

conpositions wherein t e oral conposition s calculated by a

met hod CONP%bSI Y%Hgl t'hngrelcedlpg C%Bg%ltl(%lss\’v% é.lx tl?ef Rbg onﬁe (()fafCO ]%(%%Ibiolﬁlon to

al 10 cn1surface con ace agai ns ITri

brushi ng the totcalcwatdd Hyhaemtsuhbﬂasmpﬁgng 3plyiak roke sl af a slue9nstt@drall or ce of
2 to 5 newtons, wherein each stroke causes the surface to novg from1l - 10
crP agai nst t hecqRssHiondag Ime B e pryfacaesoraating hssurfacezmaingia Pllﬂﬁi@ted

precedi ng conpogj,iy. BARN “t‘ﬁeefoB H@g‘l& e g}*ﬁcé#a?sg@gmém é’&n@ﬁﬁ{i%?&eo?zover

time as the conposrition e oral cavit g., contacted
with a hard dentoad neszv:toﬁsméwreamebchh&omﬁawés thb eurdarcalto mwpcﬁsmtl on0icm’

cal cul ated by the HPOd dentified |n ¥u$7 with the provisio that the
nunmber of strok@gmﬁ¥fet%§b ﬁ“F?ﬁ% [Ug i's | ess than the nunber of
strokes used at a later time B, e.g., 300 strokes equals approxinmately two
m nut es of 188usAnngl the psereding C@ﬁ@oﬁifm@%‘éh%?@é}é‘ﬁRP@ Qlohp 6amPIsHivg wherein t he

RDA of the oral ;GoMRASIe} ffhe as the composition is utilized in the oral cavity, e.g.,

contacted with a hard dental surface, and the RDA of the oral composition is
calculated by the method identified in 1.37, with the provisio that the number of
strokes utilized at an initial time A is less than the number of strokes used at a

later time B, e.g., 300 strokes equals approximately two minutes of brushing;

1.39  Any one of the preceding compositions wherein the RDA of the oral composition
used in the oral cavity for five seconds is from 1.3 to 1.6 times the RDA of the
composition when used in the oral cavity for 1 — 5 minutes, e.g., 2, 3, or 4

minutes.
1.40  Composition 1.39 wherein the surface is the cleaning head of a toothbrush;

1.41 Composition 1.39 or 1.40 wherein the method of calculating the RDA wherein the
slurry comprises from 50% to 100% by weight of the oral composition.

1.42  Any of the preceding compositions wherein Einlehner hardness is measured per

174,000 revolutions with a Brass screen.

1.43  Any one of compositions 1.0 — 1.41 wherein Einlehner hardness is measured per

100,000 revolutions with a brass screen.

1.44  Composition 1.42 or 1.43 wherein Einlehner hardness is of a slurry of 100g silica



used in the oral cavity for five seconds is from1l.3 to 1.6 tines the RDA
of the conposition when used in the oral cavity for 1 - 5 mnutes, e.g., 2,
3, or 4 mvoubr@sl403r740 Conposition 1.39 wherein the surface/ussomiesio0 eani ng
head of a toothbrush; 1.41 Conposition 1.39 or 1.40 wherein the nethod of
cal cul ating the RDA wherein the slurry conprises from50%to 100% by wei ght
of the oral conposition. 1.42 Any of the precedi ng conpositions wherein

Ei nl ehner hardness is neasured per 174,000 revolutions with a Brass screen.
1. 43 Any one of algasiyosiili waler.1. 0 - 1. 41 wherein Einl ehner hardness is
measured per 100,000 revolutions with a brass screen. 1.44 Conposition 1.42
or 1.43 whédéi nARy nf dlpesceting dnepesitignsovheeiglauy agfeotODyrrg bf theadlvnasi ve in

1L water. 1.45 Any.of, th ecedi ng c osi t.i on ein,a 10% aqueous
slurry of the si?qrg%ﬁe%aﬁ??sﬁ@%ﬁg@%tﬁ%@%ﬁ"h"%&%@ {gooé - e.g., from68 to
76, or 72. 1.46 Any_.of the preceding conpositions wherein a 10% agueous
slurry of 1 oy ethasreerihe ShEeodepavbroneon 78A4equpglurry ofthe silicgm 79 t o

87, or 83; 1. 47,0vORastEDRIFIRAN PP SOMRQSI RN (YBEI£isH, @ 10% aqueous
slurry of the silica abrasive has a PCRFRDA ratio of from0.7 to 0.9, e.g.,

fromo0.8 t ?49' gﬁaf Pgthgﬁog’ecgﬁih %Pﬁggﬁﬂﬁns%hérgﬁ aplroe/:}; & | 9% ?lﬁlgygﬁ#h%'éﬁnﬁ wherein

a 15% aqueous the Si abrasive has 6 84,

e.g., from62 tabrBlve loas aABCR/RDW radivyofdfont DF tp 0SS e, fpne 0180 9I% £.@nD.8her ei n
a 15% aqueous slurry of the silica abrasive has a RDA of from85 to 105,
e

.g., from@ag tAnﬂ@ﬂthe?&eo@&ihgLoﬁ@oﬁﬂ&nmhdrﬁﬁ apIrses eglicdds SepPesihkispig wherein
a 15% aqueous slurry of the silica abrasive has a PCRRRDA ratio of fromO.7
to 0.9, e.g., fauicelms aRCRoBirom ¢ to 89, 8a; fronsd2 1alpP, 6f 74-he pr ecedi ng
conpositions wherein a 20% aqueous slurry of the silica abrasive has a PCR
of from 76148 9Any ef the précedinng 8OmposiBens \wher@a a 15262quanys gfirry hthpsdredi ng

Co . 0 ;
conposi tions Vmaegrgs!i\r/]e }?'asza%gq)lf’ r%lflr§ 8§{oudeS¥e.?gT, f;[orr]ne9(§![ol iO%?'or 95;
1.50  Any of the preceding compositions wherein a 15% aqueous slurry of the silica

abrasive has a PCR/RDA ratio of from 0.7 to 0.9, e.g., from 0.76 t0 0.8, e.g., 0.86;

1.51  Any of the preceding compositions wherein a 20% aqueous slurry of the silica

abrasive has a PCR of from 76 to 92, e.g., from 80 to 88, or 84.

1.52  Any of the preceding compositions wherein a 20% aqueous slurry of the silica

abrasive has a RDA of from 85 to 101, e.g., from 89 to 97, or 93;

1.53  Any of the preceding compositions wherein a 20% aqueous slurry of the silica

abrasive has a PCR/RDA ratio of from 0.8 to 1.0, e.g., from 0.85t0 0.95, e.g., 0.9;

1.54  Any of the preceding compositions wherein a 30% aqueous slurry of the silica

abrasive has a PCR of from 78 to 94, e.g., from 82 to 90, or 86.

1.55  Any of the preceding compositions wherein a 30% aqueous slurry of the silica

abrasive has a RDA of from 100 to 124, e.g., from 106 to 118, or 112;

1.56  Any of the preceding compositions wherein a 30% aqueous slurry of the silica

abrasive has a PCR/RDA ratio of from 0.6 to 0.9, e.g., from 0.7 to 0.8, e.g., 0.77.

1.57 Composition 1.0, wherein the silica abrasive has a median particle size of from

8um to 11um, such as, but not limited to, from 9 um to 13um, from 8 um to



abrasive has a RDA of from85 to 101, e.g., from89 to 97, or 93; 1.53 Any
of the preceding conpositions wherein a 20% aqueous slurry of the silica
abr asi ve we0@/IRGR/RDA ratio of from0.8 to 1.0, e.g., Pcomsto8s44100 0. 95,
e.g., 0.9; 1.54 Any of the preceding conpositions wherein a 30% aqueous
slurry of the silica abrasive has a PCR of from78 to 94, e.g., from82 to
90, or 86. 1.55 Any of the precedi ng conpositions wherein a 30% aqueous
slurry of the silica abrasive has a RDA of from 100 to 124, e.g., from 106
to 118, or 112; 1Zum6rArom 8funt teel lpmecedi ng corrposi tions wherein a 30%
aqueous slijrryngf the%tsilica. .abr%swe has % A ratio of fromO 6 to
0.9, e.qg., PPoniiBy 9n¢ of qompositiogs Cogposition 197 SE; B medign PAREIENIFF t he
silica abrasi veoﬂ%sﬁcy@&m(}e Q%@dc%b?roﬁi 76494 26%%%?8&# onphﬂcg% h as,

r from

but not limted to, from9 nmmto 13mm from38 mmtol mmto 1l
mm 1.58 Any onefaot 1r1:ttherp01§|cav1tms Conposition 1.9 - 1.12 wherein the nedi an
particle size of the silica abrasive is reduced from16%to 20% after being
appl i o06p a Tharsticawomacend whichés wedhs srabragive N8O plesd éngntio mag bepound
which is used.as an aprasiv resent invention rmay be ap anorphous

th
sili c%rm@ﬂﬁvse%m g Rrestpitafed;s @&'an%rr %?Poa%%w&féplwe@aﬂﬁat apene %mb@dsalenq n one
enbodinIR[i{ca SB%e 8ive e @s@&ﬁﬁng g@@n&%@%ﬁ@dﬁag (?és%rYb fhetdie Fhd élﬁgauCOWPOU“d

as descri rein. e Si rasive descri hereln may nction
as a tloative ad deacribed hagaemm,aytfmm:ltlhn poh iwith clgarage agent.aocth @olisnngagens andfot i vi ty
agent . i[ﬂ%oo%k An add|t| onal aspect of the present i nvention involves the
surpr’i"é BEULEBVAEEY t hat the fractured silica abrasive particles may aid

in the treatnent of tooth s?n3| tivity, in that thﬁ fractured particles may
pl ug t498dl e ourdidisrkasreg@ ﬂhms%erlylnvwﬂ%dng pEWRTIENE gIrieRytrbund

that #hesamtd ﬁrlcafl%&ésa\re Jﬁala&% 5 lﬁtﬁe%aw&n owomvlglﬁgl&fmlma% gghd stain

fromcrevices in cavit particularly the 1 nterproxi mal surfaces
of t efrtdiurci@aOR]es Ty Pugesbnie dcnlusion. oAddikismalbndadmapalss beenMatrrothg2olnd a

et o el RL%e ol Deal LIy copt stng, appl vt 0g; 8t 1 PENE, ATRY Dk

cavity, particularly the interproximal surfaces of teeth.

[0008] The present invention also encompasses Method 2.0, a method to improve oral health
comprising applying an effective amount of the oral composition of any of the embodiments

under Compositions 1.0 -1.55 to the oral cavity of a subject in need thereof, e.g. a method to
1. reduce or inhibit formation of dental caries,

2. reduce, repair or inhibit pre-carious lesions of the enamel, e.g., as
detected by quantitative light-induced fluorescence (QLF) or electrical

conductance measurement (ECM),

3. reduce or inhibit demineralization and promote remineralization of the

teeth,
4. reduce hypersensitivity of the teeth,
5. reduce or inhibit gingivitis,
6. inhibit microbial biofilm formation in the oral cavity,
7. reduce plaque accumulation, and/or

8. clean the teeth and oral cavity.



under Conpositions 1.0 -1.55 to the oral cavity of a subject in need
thereof, e.g. a nmethod to 1. reduce or inhibit formation of dental caries,
2. reduceyoreai4ns7or i nhi bit pre-carious |esions of thepremarsedos/oe41go, as
detected by quantitative |ight-induced fluorescence (QF) or electrica
conduct ance neasurenent (ECM), 3. reduce or inhibit dem neralization and
pronote rem neralization of the teeth, 4. reduce hypersensitivity of the
teeth, 5. reduce or inhibit gingivitis, 6. inhibit mcrobial biof Im
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clean the teeth and oral cavity.[0009] O her enbodi ments of the present
invention wll be apparent to one of skill in the art. DETAILED DESCRI PTI ON

OF THE | NVENTI ON [ OOpEPhIAED UsesC P TeON ORTHEB@sLKe®Rt | evel s descri bed
herein are by weight of the total conposition, unless otherw se indicated.
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used herein neans a sufficient amount to treat the oral cavity, e.g.,

r educ@efpnitiensan thyi nigicos dipdosussendothoss igiarcitgs fefergnca shapraggnt disclesuss ues and
structypes, of the oral cavity. [0012] An "orally acceptable carrier'" as
used herein nmeans a material or materials which are used to apply the
conpolittil pns “Shfetdng effeederdmduny eastusedhdreintrheane naliffeéont tiyount tatrsaftiee et

effective manner. [0013]. As .used_ herein,. "cleani.ng" generally refers_to the
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tar getheifcaciey. For exanple, in the context of ora

[0012] An “orally acceptable carrier” as used herein means a material or materials which are
used to apply the compositions of the present invention to the oral cavity in a safe and effective
manner.

[0013] As used herein, “cleaning” generally refers to the removal of contaminants, dirt,
impurities, and/or extraneous matter on a target surface. For example, in the context of oral
surfaces, where the surface is tooth enamel, the cleaning may remove at least some of a film or
stain, such as plaque biofilm, pellicle or tartar.

[0014] As used herein, “polishing” generally refers to a finishing or refining process that
makes a surface smoother and/or glossier. Polishing and cleaning can also provide brightening
of the surface where stain removal occurs, for example, whitening of a tooth surface.

[0015] In various embodiments, an oral composition is provided that has an abrasive.
Preferably, the silica abrasive is a precipitated amorphous silica compound.

[0016] The silica of the present invention may have a mean particle size of from 5um to
205um. Mean particle size of particles may be measured by any means known in the art. For
example, mean particle size may be measured using a Malvern Particle Size Analyzer, Model
Mastersizer S, Malvern Instruments, Inc. (Southborough, Massachusetts, USA), wherein a
helium-neon gas laser beam is projected through a transparent cell that contains the abrasive
suspended in an aqueous solution. Light rays that strike the particles are scattered through angles
that are inversely proportional to the particle size. The photodetector array measures the quantity

of light at several predetermined angles. Electrical signals proportional to the measured light



surfaces, where the surface is tooth enanel, the cleaning nmay renove at

| east sonme of a filmor stain, such as plaque biofilm pellicle or tartar.
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refining process that nakes a surface snoot her and/or gl ossier. Polishing
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refers to particles having a dianeter that is 10%of the thres d of the
sanpl edlpppul ation (i.e., 10% of the population is equal to or smaller than

the dj lue). [001 8]. It _.has been surprisingly found that the ahr.asive
o 1+ WO0LER" itk e apEbin s LRSS RSB R Pt il Bt rim
fract g ec/80d 138 20cal 06ORRREd bil Oh dSeribiibhest, agailnRatabheid hdem @&l surf aces,
e.g., dentin or enanel. It has al so been surpr|S|nEIy_found that the

abr asibrerniigntof &oes70 ¢hlvgitad &9 peli 8ite dnianembadinggns| the Bifipbaliresivnhas an oil
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pel | i & &l absopbtRaAWE 40 cc/100g to 60 c¢c/100g. Oil absorption ma,y be determined by various
means known by those of skill in the art. For example, oil absorption may be determined by
absorption of linseed oil or dibutyl phthalate (DBP) per 100 grams or abrasive. Oil absorption
values can be measured using the ASTM Rub-Out Method D281.
[0020] The abrasives of the present invention may have a specific Einlehner hardness of
from 4 to 11. Einlehner hardness may be determined by various means known by those of skill
in the art. For example, an Einlehner At-1000 Abrader may measure the hardness of the abrasive
particle in the following manner: a Fourdrinier metal screen, i.e., copper or brass, is weighed and
exposed to the action of a suspension of the abrasive (for example, a 10% aqueous suspension of
the abrasive) for a given number of revolutions. The hardness value is expressed as milligrams
weight lost of the Fourdrinier wire screen per number of revolutions, e.g., 100,000 revolutions.
In the present invention, Einlehner hardness of the silica abrasive utilized in the present

invention is determined by utilizing a brass screen. 100 g of silica is added to 1L of water, and

the slurry is rotated for 100,000 or 174,000 revolutions.



[0019] The silica abrasive of the present invention nmay have a specific oil
absorption of from60 cc/100g to 120 cc/100g linseed oil. In an enbodi nent,
t he sili owoabwwe=ire has an oil absorption of from 70 ccrht@®Ar$2600/044100
cc/100g, In an enbodi ment, the silica abrasive has an oil absorption of
from from80 cc/100g to 100 cc/100g. In an enbodi nent, the silica abrasive
has an oil absorption of 40 cc/100g to 60 cc/100g. Q| absorption nay be

determ ned by various nmeans known by those of skill in the art. For
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to nmeasure the efficacy of renoving tooth stains relative ‘to a standard.
The me]eﬂ%ésan@h@r&swt,ttbe B@Relﬁ froar ¥ ©%ai ned by a nodi fi catl on of the
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the PER, mihadiouisedfrom 100 to 120 or from 105 to 115. RDA values may be determined by
any number of methods known by those of skill in the art. For example, RDA values may be
determined according to the method set forth in US Pat. Nos. 4,340,583, 4,420,312, and
4,421,527, and Hefferren, Journal of Dental Research, July-August 1976, pages 563 — 573.
Generally, irradiated 32p dentin is brushed, e.g., with an oral composition. The amount of dentin
that is abraded away from the brushed dentin is quantified via analysis of **P which is observed
in the abrasive slurry. The amount of dentin abrasion is referenced to a standard composition
brushed on to the dentin, usually calcium pyrophosphate, which is set at an RDA value of 100.
Generally, less abrasive compositions have lower RDA values.
[0024] The compositions of the present invention may have a PCR/RDA ratio of from 0.5 to
1.5. In an embodiment, the PCR/RDA ratio may be 0.5, 0.6,0.7,0.8,0.9,1.0,1.1,1.2,1.3, 1.4
or 1.5. The PCR/RDA ratio is used to determine the relative ration of cleaning and abrasion
characteristics of an oral care composition, e.g., a dentifrice or toothpaste composition.
[0025] Useful silica abrasive materials for preparing the oral compositions of the present

invention may be obtained from Davison Chemical Division of W. R. Grace & Co. (Baltimore,
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herein is described in United States Patent Nos. 5, 658,553 and 5, 651, 958
both to Rice. In this nodification, a clear pellicle material is applied to
a bovi ne woavéy/f40373t, which is then stained with a conbipoatisernoi4ivhe
pellicle material and tea, coffee and FeC 3 whereas in the original nethod
described by Stookey et al. both pellicle and stain are applied

si mul taneously. The conpositions of the present invention nmay have a PCR of
from80 to 105. In an enbodinent, the PCRis from85 to 100. In another
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suspeas] &fer form known to one of skill in the art where abras1ves are employed. Selection of

specific carrier components is dependent on the desired product form.

[0028] The active ingredients include for example, anti-bacterial active agents, anti-tartar

agents, anti-caries agents, anti-inflammatory agents, anti-sensitivity agents, enzymes, nutrients,

and the like. Actives useful herein are optionally present in the compositions of the present

invention in safe and effective amounts that are 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 risk/benefit ratio when used in the manner of this invention.

The specific safe and effective amount of the active 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. Active ingredients useful for treating such conditions include those discussed in

United States Patent Publication 2003/0206874 to Doyle et al. Actives among those useful
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[0026] Ot her abrasives may also be utilized in the present conpositions,
though it is contenplated that the conpositions of the present invention
may cont awo 2a09%i4087e sil i ca abrasive conpound as previ oershhyusd@soniibed, and
may be substantially free of other silicon or silica abrasives and
conpounds. [0027] Orally acceptable carriers are well known in the art, and
may i nclude surfactants, hunectants, thickeners, foam ng agents, fluoride
ion source, flavorings, colors, chelating agents, polyners, enzynes, water,
act i vieseinandaled Jinecfussmitiar‘ljfraies StaleeP 0erml6,2901930 56 Duegiset aByind Unitb@Btagnpri se an
or al L%aaccg&;gq ;I er. The specific conposition of the carrier depends
on t hEAFHO 118 &381°Tt he conposition. The carrier can be a |iquid,

sem -solid, or solid phase. Oral conpositions can be in the formof a
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areaso di'sc t ates Patent 6, 2 to Durga et a
Uni t edhaSthatwesghRasfefhtoride 688s 8Pdrovide Lthankppropriate level of fluoride ion will obviously
vary based on the weight of the counter ion in the salt, and one of skill in the art may readily

determine such amounts.

(0030} The oral care compositions of the invention may include one or more agents to
increase the amount of foam that is produced when the oral cavity is brushed. Such foaming
agents are known to those of skill in the art. Illustrative examples of agents that increase the
amount of foam include, but are not limited to polyoxyethylene and certain polymers including,
but not limited to, alginate polymers. The polyoxyethylene may increase the amount of foam and
the thickness of the foam generated by the oral care carrier component of the present invention.
Polyoxyethylene is also commonly known as polyethylene glycol ("PEG") or polyethylene
oxide. The polyoxyethylenes suitable for this invention will have a molecular weight of 200,000
to 7,000,000. In one embodiment the molecular weight will be 600,000 to 2,000,000 and in
another embodiment 800,000 to 1,000,000. The polyoxyethylene may be present in an amount of
1% to 90%, in one embodiment 5% to 50% and in another embodiment 10% to 20% by weight
of the oral care carrier component of the oral care compositions of the present invention. The

dosage of foaming agent in the oral care composition (i.e., a single dose) is 0.01 to 0.9 % by
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[0029] Fluoride salts and fluoride ion sources, e.g., fluoride salts which
may be soluble, are well known in the art and may be incorporated into the
conposi t iwo@i14b37@¢ present i nvention. Representative flpoonisd@iosnosour ces
include, but are not Iimted to, stannous fluoride, sodiumfluoride,

pot assi um fl uori de, sodi um nonof | uor ophosphate, sodium fluorosilicate,
ammoni um fl uorosilicate, amne fluoride, amonium fluoride, and

conbi nations thereof. In certain enbodinents the fluoride ion source

i ncl udeighs 050 05% by oweight, and dul hnathdérl eudrodoeent &nfi toe).Z Valoyr welight, sodi um
nmonof | uor ophosphate, as well as m xtures thereof. In certain enbodi nents,
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pol yObsybntmphemﬁyathyldbﬂetbylbsrmyﬂanilmominmamtmide, afconut alkyltrimethylammonium
nitrite, cetyl pyridinium fluoride, and mixtures thereof. Illustrative cationic surfactants are the
quaternary ammonium fluorides described in U.S. Pat. No. 3,535,421, to Briner et al., herein
incorporated by reference. Certain cationic surfactants can also act as germicides in the
compositions. In one embodiment of the present invention, the oral compositions are
substantially free of cationic surfactants. Illustrative nonionic surfactants that can be used in the
compositions of the invention can be broadly defined as compounds produced by the
condensation of alkylene oxide groups (hydrophilic in nature) with an organic hydrophobic
compound which may be aliphatic or alkylaromatic in nature. Examples of suitable nonionic
surfactants include, but are not limited to, the Pluronics, polyethylene oxide condensates of alkyl
phenols, products derived from the condensation of ethylene oxide with the reaction product of
propylene oxide and ethylene diamine, ethylene oxide condensates of aliphatic alcohols, long
chain tertiary amine oxides, long chain tertiary phosphine oxides, long chain dialkyl sulfoxides
and mixtures of such materials. In certain embodiments, zwitterionic synthetic surfactants useful
in the present invention can be broadly described as derivatives of aliphatic quaternary

ammonium, phosphomium, and sulfonium compounds, in which the aliphatic radicals can be
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1% to 90% in one enbodi nent 5% to 50% and i n anot her enbodi mnent 10% to 20%
by weight of the oral care carrier conponent of the oral care conpositions
of the prweentisnrenti on. The dosage of foam ng agent i rcrhms2awak4ioar e
conposition (i.e., a single dose) is 0.01 to 0.9 % byweight, 0.05 to 0.5%
by wei ght, and in another enbodinent 0.1 to 0.2 % by weight. [003 1] The
conpositions of the present invention may al so incorporate one or nore
surfactants which are known in the art. Suitable surfactants include those
whi ¢ hstamghtrcbaisen abiinghst, aid wherdemoanghdttie diphatesybstituamg eontfias § @&x A8piréon
ani oni ¢ i oni c, .nonionic ortzyvi Hﬁr Loni c surfactants. Sui tablfﬁ@

TR, :

S ur apptmse8d ahSeuant Aot e 120 gy i -eCar bRy puafonpsg, sul

3, 959pHKaBhatt Or ﬁlﬂfsEH&ia@e. llusthtive dtafipld3Rf the\NRirfadtal3 buifor tR USRS i8lo&he 2Nd
U S Pat. No. 4,051,234, to Geske et al., which are incorporated herein by

r ef er eqreRosition ipelpdaibut arapediimied t, sediemaliyb piléate sodiaot lantoy! sseeisinatener ei n
i ncl ude t I t yl _sul f.ates hawing 10 to 18 carbon
bS] PRS2 B0 b Al

er-so i°t's of sul f onat ed
nonog id of fatty acids having 10 to 18 carbon atons. Sodi um | auryl
itk G B S R et PR RS TN e TR
sul f ogRE@S 1AIrel SAKRRP ITES s@ifactdht ONMExtakeEk bRedApHtD]OdurfaliadtsicdP 8e phdketdi Wi g2 Of
anionic surfactants may al so be utilized. In another enbodi nent, cationic

sur f acqrapasitians ef the presentiaventiosemd. 1¥nteeh@Yoom anarhehembedianght/0.3%ftb ddlo asd
derivatives of  al.iphat i nar ni.um conpounds havi ng one | ong

o kyt TAngiRr BpRBRE 5% § 88 Sl e SRS AL GERRER .

trime iumchl.orid cetyl .pyridiniumchloride, cetyl,

tr 1 kg B e BB TR ot e s Mo R LR PE B0 THER2 PSSR um
chl or kglvn BPEREUSS RiIK¥ the hiTBtHW R BEMEWRIchrdrd BsedGRNE privytick dF He'Pidsent
fluoride, and m xtures thereof. Illustrative cationic surfactants are the

quat emyantjorainelude, fui drk not limed e stsentid gils as welbas Ratous Nevordgsddehadds, to
Briner et al herei.n.,i ncor por at.ed reference. rtai cati.oni c .

o ooty SR SRS FREn RS SFLE ERES R S iR R Pt fuine.
enmbodpdppeimiaf, wilerdpéds SiitaftRVasd, e, tlAlYPHA] maHoRas iciin@Msn,dkon, lime,
substantially free of cationic surfactants. Illustrative nonionic

sur f agtepeiTyt epdorapan Hlsowseyl arg sudechesrsrdsas mebolotarvene, prdastiodh can be

o oups SR R e Y e ch
may bmcatpofsal inchoorabd doypoaitonet B congentratian . 0. Exaitplbgsvaghtand 0aktbd . 3%6ni oni ¢
by weight. The dosage of flavoring agent in the individual oral care composition dosage (i.e., a
single dose) is 0.001 to 0.05% by weight and in another embodiment 0.005 to 0.015 % by
weight.

[0034] The oral care compositions of the invention also may optionally include one or more
chelating agents able to complex calcium found in the cell walls of the bacteria. Binding of this
calcium weakens the bacterial cell wall and augments bacterial lysis. Another group of chelating
agents which may be useful in the present invention are soluble pyrophosphates. Pyrophosphate
salts used in the present compositions can be any of the alkali metal pyrophosphate salts. In
certain embodiments, salts include tetra alkali metal pyrophosphate, dialkali metal diacid
pyrophosphate, trialkali metal monoacid pyrophosphate and mixtures thereof, wherein the alkali
metals are sodium or potassium. The salts are useful in both their hydrated and unhydrated
forms. An effective amount of pyrophosphate salt useful in the present composition is generally

enough to provide at least 1.0 wt. % pyrophosphate ions, 1.5 wt. % to 6 wt. %, 3.5 wt. % to 6 wt.
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surfactants include, but are not limted to, the Pluronics, polyethylene
oxi de condensates of al kyl phenols, products derived fromthe condensation
of et hyl ewe2000/des7i t h t he reaction product of propyl enecotisdc@oandoet hyl ene
di am ne, ethyl ene oxi de condensates of aliphatic al cohols, |ong chain
tertiary am ne oxides, long chain tertiary phosphi ne oxides, |ong chain

di al kyl sul foxi des and m xtures of such materials. In certain enbodi nents,
zwitterionic synthetic surfactants useful in the present invention can be
br oad¥yofdasictonbed as derivatives of aliphatic quaternary ammoni um

phosphom um and sul f oni um conpounds, in which the aliphatic radicals can
best r @oghf cMeRraaRrRfpasdonaatthwhisettiich A8Comionbheiklideldat bEmdrbst i t uent s
contains 8 to 18 carbon atons and one contains an anionic

wat er Papmatsi suchiapgolyedilsne alygols, palyvaxinethsiethehmeleic agid gepodymeshosphat e or

phosp 1Ll 1SE ra . S S i for inclusion
into Eﬁg&tg%ﬁﬁgg% %%ﬁ%%gﬁuﬁé@%g ’ %)?EX%@?G F#ﬁq&?}éﬁ&ﬁgcegg@%eﬁ% al kyl sul fate,
sodi upolysdclayide gamsofor Baingple kathang do pr apydgehahaung. Artlippdlysersbfre 20, and
conbi nati ons thereof. [0032] The conposjtions of the present invention may
conpr PSEPANPANFEHRE gslh MaY g RFoVidedgn ety &%th%ﬁrsﬂ acidi o gl YRERLYT f act ant
or m i : E j 3 L,{j ons of
e s R R R A
and i embobiests isnidxtedi:4ed: | @opdky mers2f M94ldy ameidgide ooficit wethtambehler conposi ti on.

[ 0033] ,The.c 0siti.o of the jnvention m so j.nclud ne or nore

1 avobtNGe G SorRR Dby e HEge! BRgRPT for R s: Qe HRAUSHng agent s whi ch
ar e UgRghéyetifentf REAALEmOlectiRe wRloBs EVITWI) Y 800DO® 1,060,008, TRWE are not
limted to,” essential oils as well as various flavoring al dehydes, esters,
al cohedpslyregislatsiaviilable foaresample 95 Gantaemph Bs! 36fMt We S@be@ht ANI 118i(MsWi. ncl ude
oils ’z"§q,§ sy P}B?&Qc%ﬁ%a%raé(% @&%.%?(ﬁir@% AR ChRucaf! QY e(braﬁgrgg)the

eucal yptus, "narjoram ci nnanon, mon,  T1 e, grapet ruit, and erange.
usef ubpedtdePoliinh ariialibosasudteatthol ;1 @polyaies ofanseidnahyiride. wilesthdi n
enbodi ments_enploy the oils of pepperm nt. and spearmnt. The flavoring
agent 2qrglaienbytporcdnd nathrcpige N ame orpeelidpen caethyleasribeltebhsith of 0.1 to
5% bYa e Ot to A% s Mordsarnith EVMANRS 913, NI, ?@,éa@smoﬁm é}/gfaregrf,ga@gﬁw in

t he individual or care conposition dosage (i1.e., a single dose) is 0.001
to 0. &gfdbyerswef ghylicavid mvith amohyier hgddogykiting mhetBaddgibtet methyDdsetBgl yrwee.ght .

isobutyl vinyl ether or N-vinyl-2-pyrrolidone. Suitable generally, are polymerized olefinically or

T
Al so

ethylenically unsaturated carboxylic acids containing an activated carbon-to-carbon olefinic
double bond and at least one carboxyl group, that is, an acid containing an olefinic double bond
which readily functions in polymerization because of its presence in the monomer molecule
either in the alpha-beta position with respect to a carboxyl group or as part of a terminal
methylene grouping. Illustrative of such acids are acrylic, methacrylic, ethacrylic, alpha-
chloroacrylic, crotonic, beta-acryloxy propionic, sorbic, alpha-chlorsorbic, cinnamic, beta-
styrylacrylic, muconic, itaconic, citraconic, mesaconic, glutaconic, aconitic, alpha-phenylacrylic,
2-benzyl acrylic, 2-cyclohexylacrylic, angelic, umbellic, fumaric, maleic acids and anhydrides.
Other different olefinic monomers copolymerizable with such carboxylic monomers include
vinylacetate, vinyl chloride, dimethyl maleate and the like. Copolymers contain sufficient
carboxylic salt groups for water-solubility. A further class of polymeric agents includes a
composition containing homopolymers of substituted acrylamides and/or homopolymers of
unsaturated sulfonic acids and salts thereof, in particular where polymers are based on

unsaturated sulfonic acids selected from acrylamidoalykane sulfonic acids such as 2-acrylamide
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[0034] The oral care conpositions of the invention also may optionally

i ncl ude one or nore chelating agents able to conplex calciumfound in the
cell wal Iwoabostaessbact eri a. Bi nding of this cal ci um wealemasstéve/olbaod eri al
cell wall and augnments bacterial |ysis. Another group of chelating agents
whi ch may be useful in the present invention are sol uble pyrophosphates.
Pyrophosphate salts used in the present conpositions can be any of the

al kali metal pyrophosphate salts. In certain enbodi nents, salts include
tetr ?2k a?dﬂ@llﬂ)roﬁﬁte&lul 1fpiyic ggih@pﬁ@?noldhahk\aéighmmoodb aqu?@,qog{@pmhmhﬁt e,h
trialkali_netal nonoaci r osphate and m xtures thereo erein the

o138 o ih

al kal V-hdabaNe- 4842864 Jum neprRoTatadl grey By 1gd@enfe in both their

hydrated and unhydrated forns. An effective anount of pyrophosphate salt
usef ul003f] t hdn prepesng oreberi® SPMPOHLIGNS, jenwwmeltimes apensepiy toadsksowiedbickeningast
1.0 a0 PYT te,1.0N8S.: %% & 9 DM, %te.6 W. % of
suc h\,\{:ﬂ(‘%tﬁ:sl.a P%djg‘g@?g%{agsnglp%lcggggém ogrgﬁ%ssﬁa%lllgﬁgr %\ﬁha{l F{gethlg ?/%f(r)] 18 & %18

opt i ofvamhationc [nicketatn@nisrdimerts, thothickenihg agerth agscafokyebypdnaeg] ycol s,

pol yvi nyl net hyl ether mal ei c acid copol yners, polysaccharides (e.g.

cel | upsRgeenan; Rukoxysthy! ediulosg ap M@teéa?lﬂgwﬁléﬁ ellplose gihgis suchops sodium

pol ySag6hahdity SLilBose £ sXARPLPooF RN thAENAES Uy e di c
pol ynerswfn:‘)egﬁyexanp See polsyalcry(%aataes@gel , gaggk%ée }grovﬁiged@%r% e Sosﬁrer%ll of

t hei r af keegyaagid sirabic, pad guralttaga@nttf ednlajsorteutcaporated. Goll@dalscdgubdiemal kal i

nmetal (e.q. potassiumand.sodiu or a niumsalts.. Certain enbodi nents
e vttt BHEE b BN AEREE ol e EE s B i MR HRe e anot her
pol yneghgakich B thpaké thelWdsiobitiah's ebxiiRh ARREstaih @AY RIS thit®hing! Vi ny!
et her (et hoxyet hyl ene) havi Q(gb}? nol ecul ar weight (MW) of 30,000 to

{4

1, 0002806, inFhegwusiapgd) e 8.0 weight abihe tqtercompanidion agsus@dnt rez AN
139(M W 500, 000), AN 119 (MW 250,000) and S-97 Pharnaceutical G ade
(M W [0P07D00)Lhemiral Gafe cChpwsitiahsoiTbe porstioromay dsheptiopdy atdlvde queloy menrs

i nclude those such as the 1:1 copol yners of nal ei ¢, anhydride with ethyl

e yl Sy ST SRS R AR e SRR P TSEEy GRS, et hyl oe,
the | gldo@lycBQiags, ausildsed nfuthRkecXpasel SndimudBnRs 0 SorsDAibNOmixkdO3theMoYV

10, 000 an&l EMA Grade 61, and 1: 1 copolyners of acrylic acid with nethyl or

hydr okyesrtain emleadiraents:|the enzymetih g brajeasetdeyiranese.yende g ycdsglabriand mytanase. & her
or N Y e BRIt tROOEy mR4l AT HESH Bhiddse AaTmRAN TPHLEGaRlgh N cal Ty
mutanase. Additional enzymes suitable for use in the present invention are disclosed in U.S. Pat.
No. 5,000,939 to Dring et al., U.S. Pat. No. 4,992,420; U.S. Pat. No. 4,355,022; U.S. Pat. No.
4,154,815; U.S. Pat. No. 4,058,595; U.S. Pat. No. 3,991,177; and U.S. Pat. No. 3,696,191 all
incorporated herein by reference. An enzyme of a mixture of several compatible enzymes in the

current invention constitutes 0.002% to 2.0% in one embodiment or 0.05% to 1.5% in another

embodiment or in yet another embodiment 0.1% to 0.5%.

[0038] Water may also be present in the oral compositions of the invention. Water, employed
in the preparation of commercial oral compositions should be deionized and free of organic
impurities. Water commonly makes up the balance of the compositions and includes 10% to
90%, 20% to 60% or 10% to 30% by weight of the oral compositions. This amount of water
includes the free water which is added plus that amount which is introduced with other materials

such as with sorbitol or any components of the invention.

[0039] Compositions of the present invention may also comprise a humectant, e.g., to

prevent the composition from hardening upon exposure to air. Certain humectants can also
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et hyl eni cal | y unsaturated carboxylic acids containing an activated
carbon-to-carbon ol efinic double bond and at | east one carboxyl group, that
IS, an acwo 20omi4es7mi ng an ol efini ¢ doubl e bond whi ch readirtus2dogmesipons in
pol ynmeri zati on because of its presence.in the nononer nol ecule either in

t he al pha-beta position with respect to a carboxyl group or as part of a
term nal nethylene grouping. Illustrative of such acids are acrylic,

nmet hacrylic, ethacrylic, alphachloroacrylic, crotonic, beta-acryl oxy

propi pipaet desipatile @wefﬁﬂl@har filNons aerhifice einpaitions. B¢ Bsthydttadt ¥pire, muconi c,
itaconic, citraconic, on| ¢, .gbut aconic, aconitic, alpha-p enyI acrylic,
2- benBY AN PRIIE gezerel}x:ms %ért9 Pe; mézﬁaém. bedimeanben 30% 1o $3far protharal ei ¢
aci ds ri zabl e

W th SropRR e %ﬁ‘é‘ﬁ%&%‘?‘i’l‘?ic POy bl MRTRI SnFRRR R

di met mltyhyrhimcnéloarsdclt mglwekme ©opollyxmite, propylanaglyudlfas cvedlns otdeer bobyplsi c

el o Rt TRl ik ne Ao or L B L el L P! am des

and/ ogmBeITRRMs ¥ BlehudfectsRbaimibaie B faHd fodfipastdebdposiishsRtdis thereof, in
particul ar where polyners are based on unsaturated sulfonic acids sel ected

f r om HOA)] anildeabyipasisoriifitbnpissent nrdfgntmmamlsgnaéwq;vl awiod eRrevattibptterialpane

| f l.ggul d bed
0's. Bl RO 0% R B i W b Syl oo e By P AC B b B by

r ef er piegiunh B6B30hte] Borfer AR bhd ph&olt c6RpOurkio RESdstie@Maphthdl, Ll oReHyRAdITES
necessary to add some thickening material to provide a desirable

consi $yeivbyanstholeocuselpiali evagrol enerthelerhenel pevirhepelnbexybithenple f or nul ati on.
| | |
car r abaRHEnEREELIRENGE, b0kl FEE AR AR QLGSR LRAKHMnBY, Y oc

et her shistidd) casipyedinium Claokidx ya@tﬁyyﬂdlmmh Ichlopigle, cndpaitinium ambdexyiet hyl

hydr oxyet hyl cel |l ul ose. Natura uns such as ka gum arabic, and gum
tr agaﬁ%lﬂgqsla@éﬁl%egﬂ PReTs el ?féFla & CepPosingas Off@@ RissE Ao FaHABP! | cat o

or i peludedhy bﬂﬁgresﬁakfc%lﬁél&c@@ elgs &flsBihe CRMRANGRY o/0dalttBfn IdUch EgéHtQﬁhay

conposition to further Inprove the conposition's texture. In cértain
ermbodberedited in ¢ff¢ative ainegniagent Eromnl Yato 2006 bytwaght®aSyh ancthd (d8hvieigiveif ¢iet  of

t he total orrpg tdon ar e Usef %0037] The oral care conpositions of the
i nventqBRPs FREBAIBB O NP 08 hde one or nore enzymes. Useful enzymes

i ncl up@adny ofhelcbpayiabhadiltBe PleSin® aSRAL orImbE 8RB bAS &Smore
antisensitivity agents, e.g., potassium salts such as potassium nitrate, potassium bicarbonate,
potassium chloride, potassium citrate, and potassium oxalate; capsaicin; eugenol; strontium salts;
zinc salts; chloride salts and combinations thereof. Such agents may be added in effective
amounts, e.g., from 1% to 20% by weight based on the total weight of the composition,
depending on the agent chosen. The compositions of the present invention may also be used to
treat hypersensitivity by blocking dentin tubules when applied to a tooth.

[0042] The compositions of the present invention may also include a tooth whitening or
tooth bleaching composition, which are known in the art. Suitable whitening and bleaching
composition include peroxides, metal chlorites, persulfates. Peroxides include hydroperoxides,
hydrogen peroxide, peroxides of alkali and alkaline earth metals, organic peroxy compounds,
peroxy acids, and mixtures thereof. Peroxides of alkali and alkaline earth metals include lithium
peroxide, potassium peroxide, sodium peroxide, magnesium peroxide, calcium peroxide, barium
peroxide, and mixtures thereof. Other peroxides include perborate, urea peroxide, and mixtures

thereof. Suitable metal chlorites may include calcium chlorite, barium chlorite, magnesium
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endogl ycosi dases, anyl ases, mnutanases, |ipases and nuci nases or conpatible
m xtures thereof. In certain enbodinents, the enzyne is a protease,

dext r anaswp 2emdiagi7ycosi dase and nut anase. | n anot her enpaaiuseow/o441lb€ enzyne
i s papain, endoglycosidase or a m xture of dextranase and nutanase.

Addi tional enzynes suitable for use in the present invention are disclosed
in US Pat. No. 5,000,939 to Dring et al., US. Pat. No. 4,992,6420; U.S.
Pat. No. 4,355,022; U.S. Pat. No. 4,154,815; U S. Pat. No. 4,058,595; US.
Pa]'E . M¥orifd, lﬁﬁﬁLnlaﬂOrian?dlﬁrﬁchlBﬁte, aﬁi}?pot@ssﬁ% fﬂl@ﬂiteashchbfgéﬁfs@ﬁyaieeiﬂldéw&ﬁi n by
reference. An enzyne of a mxture of several conpatible enzynes in the

cur r eFHecti BROVER et 2§ By i asedapiihe ki Vel af FeOmBPSIGOBE06 t 0

1.5% at RE%n pdijyent or in yet another enmbodinent 0.1%to 0.5%
(R R ARAIEH

[ 0038 may e present in the oral conpositions of the invention.
Wat er [00é3p| oyrdddition toethprlepardesirdrd ebmpommey; dieadmimrdatherto ofthss ihvention shoul d

be dei oni.zed and free of organic inpurities. ter commpn makes up the
bal antF atvﬁ’@etéf&ﬁﬁB‘é‘?‘laI Lt e&&fesgnm%w%ﬁc%%de%@@% ﬁeleﬁ%quw% to
30% biy, oWl G in@1dd, 16r Kadlpl < BIPAS hbi 19ATed thhhdhe VB LR élﬁh@!ﬂé\%?ihgdes the
free water which i's added plus that amount which 'is introduced wth other
mat er agehts, swesitenang agents, abhitiinabintiplagunpgedspbreeives aofl colosing agents i Brese [ 0039]
Conposi ti

Lo pr BULHBrlontaGmB f e ARSI AERTT Y o R KBS tpEs Ty IR Rl s

hunecpanis. £asn, #4480 ARROIa dabhhdbl © mweed. 3e59,807, bl aeddlet 0 dentifrice
conposi tions. The hunectant, on a pure hunectant basis, generally includes

15% t 90#6bs i A\bsereveeselsstpmERtthoprestotab CEBPRSIHPNE ARAYHASEO dhergliesivg wei ght
f SR e o gt
of t E@BQ,%‘I&}:{:SK&O i@ q&g); 'pgxlstfegﬂel sé“d&tﬁ@ht?oxi‘él@%%cﬁnfﬂ} )3({/ %1{??46?@ % S‘Ehg tffat

pol y r'ic a S Su ycerine, sorbito , propyl ene glyco
as welobthashanichBmopetcgaliwlpaltradedduringsoahaltuse sétheuwoepbsitid s, buM ssutficiantigf

gl ycerine and sorpbit ol be used in certain enmbodi nents as the hunmect ant
conpoﬂwd&ﬂg/pﬁgolt%sih@ﬁ? eorszaﬁﬁggml CRsRaPBeRY Of %egggasrr’ﬁ@arb%ﬁww ns of
the PERSEDH alcRURRL 0PI TBYsigh Basid fb@'aﬁi@ﬁtiﬁ’i@@, lﬁ;neﬁspfh%lp%mcleba@gnﬁ{g @io AEERY S-

Anti bacterial agents are known 1n the art, and ‘i nclude benzoic acrd, sodium
benzoatthe rpladaassd dentibebrornd RDAgrespeacvedly. Methogh ehpdrfamimgOR add REch as

lrjrg[’l? R%% T&e@ﬁ{ﬁqm%m] Mxﬁ%%ﬁl&#ﬁ:f&ﬂ%ﬁ% ’Ej ﬁg E%]Igt?c(l) g?a‘tes%%e%lt ¥I%ts.0§,93 9?(?5r lva%ﬁr ol
6,290,933.
[0045] In certain embodiments, the composition is safe for oral use with humans or other
animals, and any orally or cosmetically acceptable abrasive fulfilling the requirements set forth
above can be selected for an oral composition.
[0046] Additional abrasives may also be included in the compositions of the present
invention, include alumina (including calcined aluminum oxide), diatomaceous earth, pumice,
calcium carbonate, cuttlebone, insoluble phosphates, composite resins, such as melamine resin,
phenolic resin, and urea-formaldehyde resin, polycarbonate, boron carbide, microcrystalline wax,
microcrystalline cellulose, including combinations of colloidal microcrystalline cellulose and
carboxymethylcellulose, and combinations and derivatives thereof. Among insoluble phosphates
useful as abrasives are orthophosphates, polymetaphosphates and pyrophosphates. Illustrative
examples are dicalcium orthophosphate dihydrate, dicalcium phosphate dihydrate, calcium
hydrogen phosphate, calcium pyrophosphate, B-calcium pyrophosphate, tricalcium phosphate,

calcium metaphosphate, potassium metaphosphate, and sodium metaphosphate.
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hept yl phenol, octyl phenol, hexylresorcinol, |aurylpyridiniumchloride,

nmyri styl pyridiniumchloride, cetylpyridiniumfluoride, cetylpyridinium

chl ori de,woeabgays7rdi ni um brom de, and hal ogenat ed di pheayluseddamudpo such as
triclosan. Conpositions of the present invention may al so include one or
nore basic amno acids, e.g., arginine, in free base or salt form Such
agents nmay be added in effective anobunts, e.g., from1%to 20% by wei ght
based on the total weight of the conposition, depending on the agent

choseo4f P04 T cditein eRBPdigichisOhe opdl cbh@oﬁfi@ﬁ Brih thaweentof @ dentyice, k@@ tROr at e
one or nore antijsensitivi ty agent ? ﬁ'ﬁt aSSI um salts SUCh as pOt assi um
ni t ra?’@mlﬁ@b’éégleﬁiﬁ Whsaoy sewI-sglit efssolitim I caricasan porasshuntei trate, and

pot aséd is? %‘?S@%@ 35%3&9”%91' Ghthef UABOGime P?st %‘%Q&h&éﬂé&%&tﬁmwﬁfg@ a%glé%ﬁﬁll .

chl ori S an I'nations thereo agents may
ef f echhe/earaammltosall}eccgnpnsks don &Soripte, 20 clry avevaginpredaned swofact hetiveaigahtsyvei ght

of the conposition ndi n on th ent .chasen he ositions of the
pr ese?ﬂcg‘laﬁﬁér 9t ﬁ’é’g‘/‘% 1< apd f OﬁBlaa?‘}r%é’fscﬂVB'e?“g@%fsﬁ itRIgkeRSTSH| ocki ng

dent i puhehsadi€ VRS ARR, h@&itléﬁ’al JH rﬁ@&?ym% D42 cJIBRNEOPROSVARES o Rentshe

present invention may also include a tooth whitening or tooth bleaching
conposid ¢qmbmmne ItheaﬂOé kriowndersioedhdagyhile &netaébttebwaﬂ efemacingf thmdbdmteeachi ng

conposi.tion i net al Per ox

Cou o Sh R B b DR be s g e g AREEE AL R TR | ne
ear t hmapkédve mtﬁ’ﬂi;ﬂé?h@o%r\ﬂﬂﬁn COOTPOMBOELSof SREH EXygorieh B8 makfidlsMhXtddb@sizddher eof .
Peroxi des of al kali and alkaline earth nmetals Include |ithium peroxide,

pot asBY ong pleskakindbe ag.ghe errﬁl E@FIB%I%@S optipRA inehdrrtBsy materiglainaddiiqeiooxi de,
bar i h t
ber | VBREE A ST JEER B g DERRETOXIASS, LOGLUR SRR R

cal ci fual @gelna;rantlehe lhiar |Enamq>ﬂdsmf|snmblemgnes ifernoz bl @i fogitiohs axbldwtfugshdi arite,

sodi um chl orite, pot assi hlorite. ch agent s y. be added in

ef f chPv%J %Wffar?@gem @0@ 6 6%?9 98% %oovg%w v@éf‘@webr&é #siitt ehettflot al  wei ght
of thggg@@@%ﬁbgr&taﬂependl ng on the agent chosen. [0043] In addition to

t he above described conponents, the enmbodi nents of this invention can

cont a[0948] var]“letoyal(wbmppﬁsltlomaptmimﬂy nbmpnssmngnedabntus cempesiodn, wihihcds, fore

[ i ¢ BRE: ARt he BRSSP Roc s foessge in DAfed bites Palen XS, "
5,292,526 to Gaffar, et al. In various embodiments, the anti-calculus composition includes one
or more polyphosphates. The anti-calculus composition can include at least one wholly or
partially neutralized alkali metal or ammonium tripolyphosphate or hexametaphosphate salt
present in the oral composition at an effective anti-calculus amount. The anti-calculus active can
also include at least one water soluble, linear, molecularly dehydrated polyphosphate salt
effective in an anticalculus amount. The anti-calculus active can also include a mixture of
potassium and sodium salts, at least one of which is present in an effective anti-calculus amount
as a polyphosphate anti-calculus agent. The anti-calculus active agent can also contain an
effective anticalculus amount of linear molecularly dehydrated polyphosphate salt anti-calculus
agent present in a mixture of sodium and potassium salts. The ratio of potassium to sodium in
the composition can be up to less than 3:1. The polyphosphate can be present in the oral
composition in various amounts, such as an amount wherein the weight ratio of polyphosphate
ion to anti-bacterial agent ranges from in excess of 0.72:1 to less than 4:1, or wherein the weight
ratio of the anti-bacterial enhancing agent to the polyphosphate ion ranges from 1:6 to 2.7:1, or

wherein the weight ratio of the anti-bacterial enhancing agent to the polyphosphate ranges from
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agents, sweetening agents, additional antiplaque agents, abrasives, and
coloring agents. These and ot her optional conponents are further described
in U S BRx0.2000014057004, 597, to Majeti; U S. Pat. No. 3, 269/042@90a414@ri col a
et al. and U.S. Pat. No. 3,937,807, to Haefele. [0044] Abrasive selection
for the present oral conpositions may account for the abrasive type,
fineness (particle size), particle size distribution and anount of
abrasive, to ensure that tooth enanel is not excessively abraded during
nor mal:6use. Botf. Oter swigeaticdlodys dgentsiigcladd palytashiylate belgmed aadgbyvimgd! i shed.

pasca 6iohewreaRegrar il EypuSTARC kiR G NaRN AL “Tanely the

pel i @lorof! eatidekr ke RGRENQ N ddRiH@AoRRRLILY¥Es SEME 'pfks@r?ﬁ@x%‘nﬂ@n 62DA)
respectlvely Met hods of performng PCR and RDA are well known in the art,

, andibacteiiplegents, \ehlgh malyibe tpeebeSt ia tagwupts tof At00NGs 3.05¢ @)BWe@ﬁﬂ_Oth o8 290, 933.
[0045 I n ctert?i otd rrlent§ et]eg g)lsi l|on|s sa& ! oral use with
human®® 8P 56t He g I5hg 3%%” ¢ ’I o A CEENEYTROAP Symgi('5‘8‘aésprfoattlbllo81CabraS| ve
ful flbﬁtwagtehbleagem@uhaamgtpaexscﬂic an@bisphaldiv @ospBulB, S&hes tbekiten oral
conposition. 0046151 Addi tional abrasives nmay al so be included in the

Cor’rpoéliphﬁlﬁﬁ@}@ﬁ ingbidiedsielesan @vehtirishlore- ﬁchX@@xhﬂth%detbﬁrnmc@aﬁaﬂ@nca| ci ned
al um G%‘Plel(%ﬁ{:]kq&)oﬁa ?érﬁh@ééﬂz?s%éif?seﬁpfl&oxgé{ﬁé&? beﬁ%a‘fé %:%’i’érgaaﬁlﬁ%%ﬁr%hdg%”t/i' ebone,

i nsol ospha oSl esins, such a esin enol i

resi nhalagailateﬁeiap}feﬁylrmlhaﬂ edmyhi as trizdosan, qaalby @aersbmnﬁhﬁ ambantast 0% iy d\&;ght of
m crocrystal l'ine vvax m crocrystal | ine cellulose, including conbinations of
col | othgzral ﬁPEWSEP?%t%‘I?"iaH@ el l ul ose and car boxynet hyl cel | ul ose, and

conbi @eb})”s S%Iﬁleg%ﬁﬂfé’c%ta'cff@éaéelﬂ%ra‘?@{hoseaﬁigpﬁe L OSGLAR ﬁa&@%gﬁg}fgﬁﬁa Usgful as

abr as s” are orthophosphat es; pol ynet aphosphates and pyro at es.
| | | uspHatngee Témmminqmuadseardmﬂllmpwmlmthemphm@phhxde ndnhym atienic . gal ci um

hosph | h t hosphat
b oo it it KsES. PP B BBLBRRNE SoshE) G Roopnar o,
pot aSPbHEBrHaE ap famp&@%ﬁlyle@mo%@ﬂmmmbﬁgmé WEEN[EQMZM m?&ﬂsa&@s@

enbodi nents, the oral conposition is in the formof a dentifrice, and the
exenp(mﬂxoxaathyieefr 29 sorbm@smam ‘olentey TREHAN'S80) Boloxamen 407, avkhlebleandérahe can be

aqueogade name Stg%(r?ﬁf?@@ F'l 547 ﬁ%mss/%%? C%?p/(grx%ne)rCatloch%\D?tengrrlTP ?dl ments, the

carrier non-aqueou
cocamldopropyl betaine and lauramldo propyl betaine), and amphoteric organic synthetic

detergents. Examples of suitable surface active agents for use in oral compositions are discussed
in, for example, United States Patent Nos. 4,894,220 to Nabi et al., 6,555,094 to Glandorf et al.,
and 6,706,256 to Lawlor. In various embodiments, one or more surface active agents are present
in the oral composition of the present invention in the range of 0.001% to 5%, or 0.5% to 2.5%.
[0051] Optional thickeners for use in oral compositions include natural and synthetic gums
and colloids, such as carrageenan (Irish moss), xanthan gum, sodium carboxymethyl cellulose,
starch, polyvinylpyrrolidone, hydroxyethylpropyl cellulose, hydroxybutyl methyl cellulose,
hydroxypropylmethyl cellulose, and hydroxyethyl cellulose. In various embodiments, the
thickening agent is present in the dentifrice composition in amounts of 0.1 to 10% by weight, or
0.5 to 4% by weight.

[0052] The orally-acceptable dentifrice carrier vehicle used to prepare the dentifrice
composition optionally comprises a humectant. The humectant can be glycerin, sorbitol, and
xylitol, propylene glycol of molecular weight in the range of 200 to 1,000; or other humectants

and mixtures thereof. The humectant concentration typically totals 5 to 70% by weight of the
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The carrier optionally conprises, for exanple, oral care active
i ngredients, surface active agents, such as surfactants, enulsifiers, and
f oam noduvetoesi4orrscosi ty nodifiers and thickeners, humreriuzsnres/04400 uent s,
fillers, additional pH nodifying agents, colorants, preservatives,
sol vents, and conbinations thereof. It is understood that while general
attributes of each of the above categories of nmaterials may differ; there
may be sone common attributes and any given material may serve multiple
pur posgs cothpdsitiont Water isnippieal Bf préseahinCataagint 8Sat0éastrbd® by avesght Atdr ecogni zed
by one of skill in the art, the oral conpositions optionally include other
mat er E&1EEVR 48 d0Y Bhweight pfdhe OrbAYBRRMIA. pr evi ousl y descri bed, i ncl udi ng
for
Lor SIREPLe" SGAMlt ST PSRRI O O S AIE APBAE
St at esseFiatoeaitcondpesnnﬁhsﬂﬁgi,n%%rtam aBnya:hngtedB:Ints thcBidngodibh@erGa pargistattasai e et
@d4894 ZZOIEI\E t al { ?‘P The ora c% 03|t|on optlonally
corrpr? aciye apants wipg, fhe,era Eﬁf’%‘??t qnoPUCR G’&‘Hn’éé’o Yearoogylatep pes gegr@!lyr nor e
of th@mg Ybd ﬁﬁhgmrﬂﬁom&pﬁé& Sdl@gﬂ%r Héﬁﬁﬁl‘l‘?&eﬁll&'ﬁeﬁ{%lfz@&i\&%@tsg’lﬁblpaa?l&ﬂt No.
5,292,526°to Gaffar, et al. In various embodi ments he anti-cal cul us
conposietal émg.i pmaasdm amhgrefsrabip saliyo) gpirosphiames]ts. Tﬂihe anns "styathcu¢ Umnd

conpos ition c e east.,.one I|z d al kal i
et o e ARe kR (e Ghims cp st SR Ge St enoRind bl B e adll [ The
oral emBEP@SivhiieR ddteldNoRfhaGhiua gaftsi nGaafidhus hatmy méducarchaﬂamhtycﬁﬁlasul us
active can also include at |east one water soluble, linear, nolecularly
dehydergselnksgesyphosphat e salt effective in an antical culus anount. The
anti - (R4 Iu odlum
ol ¢ (P CRePEbE EopfRtpR AR, LS KRBt e e BRD AR 8P H AR
anmounanaer popaeyizhins Bh@leﬁmnp lunsamhmutﬂ usor@gentprefEhadlyamtthy Ceih ¢lidthes act | ve
agent al so contain an fectiv tical cul a nt of |inear

ol ecGP%{B?VeH}é( } BvéRg ?)B’I%Hlﬁéﬁ’ﬁﬁ?‘éag \*I% °§%51’08§é‘? gﬁﬁ@rgo%g@ﬂ? ussfdsent in a
M Xt UEpoRfmQ8 d Ry Al IBAL ARSI B, BRI AL B ARSL B aiandi um i n

the corposition can be up to less"than 3:1. The pol yphosphate can

pr esefrbomi IBPt@mpmadm m(ﬂepdmttado mamp GANTREE®aNhentpsesestltie aasonan am)unt
wher ei p te j.on to.anti cterial
Fonoeh ot EiRsakBbu i erBRn RHCREED Artiffe s o8 fiemBifiveRins T gne

efficacy of any antibacterial, antitartar or other active agent within the dentifrice composition. In
various embodiments , a synthetic anionic polycarboxylate is included in the oral composition is
present at 0.001 to 5%, or 0.1 to 2.0% of the oral composition.

[0055] The oral composition of the present invention can be made by any of the methods
known in the art for combining ingredients to make oral care compositions. Examplés of
methods that can be used are set forth in, e.g., United States Patent No. 6,403,059 to Martin et
al.; Clinical Pharmacology for Dental Professionals (Mosby-Year Book, Inc., 3rd ed. 1989);
Mosby's Dental Hygiene: Concepts, Cases and Competencies, (Daniel, S. and Harfst, S. eds.,
Elsevier Science Health Science Div. 2002); and Ernest W. Flick, Cosmetic and Toiletry
Formulations, 2nd ed.

[0056] The present invention provides for methods and processes of using the oral
compositions of the present invention to clean and/or polish oral surfaces. Further, the oral
compositions optionally treat and inhibit oral conditions, such as oral inflammatory conditions,
dental plaque, and dental calculus. The oral compositions can be applied to the subject in any

suitable manner known in the art; for example, by introducing the oral composition to the

21



ratio of the anti-bacterial enhancing agent to the pol yphosphate ion ranges
froml1l:6 to 2.7:1, or wherein the weight ratio of the anti-bacteri al
enhanci ngvageet14vs77t he pol yphosphate ranges fronl: 6 to 2CTak200Q0ano usef ul
antical cul us agents include pol ycarboxyl ate pol yners and pol yvi nyl net hyl
et her/ mal ei ¢ anhydride (PVM MA) copol yners, such as GANTREZ(r). [0049]

Anot her active agent useful in dentifrice conpositions of the present
invention are antibacterial agents, which nay be present in amounts of

0. 001subyecd s @4l kyviveusitiy a afitabkeppliadtoranmpliedry idevice, Auctoss-d brkH, idegtal $t6p, of
useful_ additional oral care conpounds includes non-ionjc antibacterial
agent B1m, SYENEJitaRs: PleNAY Ot dPBiiH on delery empes kv @ ibhaths Theya| ogenat ed
di phe ik San b Phph{iabliOfaolLartt ocessdsil afd maintai
-hydr{':)%(ﬂ)}gdcnfifl phen?ﬁl etﬁeer, Pripcggcar bano( 3?4,1%9%??gﬁ{)g%@%fggﬁﬁa}mé ,Oraés wel |
as 2- xdwuéithoappeataac mairtan spsitreicdsnkh and tdikeailbanral coepositorhabwbenat ed

di phenyl ether, .such as,trjclosan, .can.be present in an anount of 0.3% by
we ghiePBHERNaPuisHS dutbliet P 3 e P BT 084 & B edB K ace act | ve
agent schafd§le tR&R ahd8f indltet stAASNARAR! YalslladbraatdiOHEARM IRtMcHéhsREihgnge.
These conpounds are well known in the art, and include non-soap anionic
(e. g. forthgte traatmgnt sghedilg ¢ant ke previdyd imgomymérstabpackaging withgh¢ pioduost] as

sarcosin . i.onic ) Pol ysorbate 20 (pol yoxyet hyl ene 20 sorbitan
nonol géur?l%%%}ﬂ&{kﬁ%%(er%a(@é%r%d Pol ysorbate 80 (pol yoxyet hyl ene 20 sorbitan
nmono- osdf e, WilkkNi@endindal xisiad bg@Hsordveis bakdved wind €ie dilie dbeaples name
PLURONI C(r). F127 from BASF Corporation), cationic, zwitterionic (e.g.,
cocantdéiésAopihe wecampesitines 9lhy BreSHY IpreBpon haysraiingp! avarmge aapiibtess c
Orga”%eﬁm%&%fé&n SiRRISIS préséR TRV @Fiof breubbd BPhBsS Wi ﬁ{sﬁes?%%!,‘(@ agents
for use I1n oral conpositions are scusseq | n, tor exanple, i'ted States
Pat entenidos plagu89dpdRdet the blliba aletisiats are SyffibepnO@4emovédwhdoft tiseie, ap., froand

6, 706, 256 to Lawl or._ |n various, enbodi ts, .one re surface, active
agent SO0 WSS oS e PRGSO R LRLY gﬁi’eé‘rhlglhgggr @mﬁve{aﬁ% ti188 in the
_rangeallﬁflscige ngﬁ'ﬁgf& Qfe%%hta&:éd ggaﬁx%tthgrda}eﬁ%l (sjtlir%@g;]e. iR} eﬁa!ﬁﬁe@,ktﬁf}{afé?célgﬁr use

in ora ositions includé natural and synthetic gunms and co such
as camtagmeahampaltictessthereby sdspltingnn hdew gl Awdidinglg.asolficisymetias peercaildtad.ose,

oL BRI Son oSkl YL broet el Seey vy osuby
cel | uRFte trbit tNAGIaDELit§NMAE bERIVEeS that BEthe composition is used in the mouth, the PCR
and/or RDA may both decrease in value over time due to the reduction in silica abrasive size.
[0058] The resulting fragmented silica particles resulting from contact with hard surfaces
also impart additional unexpected benefits; namely, the ability to polish tooth surfaces and/or
plug dental tubules, resulting in cleaner teeth and/or reduced tooth sensitivity. Accordingly, the
compositions of the present invention result in the improved cleaning, polishing, and reduction
of sensitivity of teeth.
[0059] The present invention is further illustrated through the following non-limiting

example(s).

EXAMPLE 1

[0060] Characteristics of Silica A and Silica B are determined as follows. Silica A Is Grace

VPS. Silica B is ZEODENT® 105 from J.M. Huber (Havre de Grace, Maryland, USA).
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t hi ckening agent is present in the dentifrice conposition in anounts of 0.1
to 10% by weight, or 0.5 to 4% by weight. [0052] The orally-acceptable
denti fri c®ocaswi4es77vehi cl e used to prepare the dentifri eeTasaPosHUL10@ON
optionally conprises a hunectant. The humectant can be glycerin, sorbitol,
and xylitol, propylene glycol of nolecular weight in the range of 200 to
1,000; or other hunectants and m xtures thereof. The hunectant
concentration typically totals 5 to 70% by wei ght of theoral conposition.
Wat er [QO§11 y pi@aditionp nesslgnt Einhlearer sgsting weos 17&1000 easlutibnssrbl20msh ghing aand

gener 25 to | ral 5| tion 0053] Synt hetii c
ani on Cﬁ%egranﬂg%%aﬁl%@%ﬁ t08§ Qqeag %OrEtlo nlﬁgaﬁlci? édgéléﬁf’%r %Fas%etdl onal
use ipy ﬁfe&iod@ﬁﬂmsby i8S oNek¥lil Othe aftt M@s@eﬁﬂeﬁe akdgregshte@Ih Tablenc! udi ng

anti bacterial, anti-tartar or other active agents within the oral

conposi tion. Such ani oni ¢ pol ycar boxyl ates are generally enployed in the
formof their free acids, or parti ‘"FAB%L fully neutralized water sol uble
alkali netal (e.g., potassiumand preferably sodium or anmmoniumsalts. The

terns "synthetic" and "line8ilicagxcl ude known thi ¢Kéivar®y or gelling agents
coanLei_ag_eaeLbexsf.LneLhyLGeJ_m_eee—antd—eLhel;deu— nd
natur‘aﬂ’lll @thorhfﬂc 1(99g)oopol ‘8@13\1099 reduced sol ubil PPtyP3due to

Cros IIIK ““““ Prefgrrgd copotymers are g4 {p 47T copotynmers of

mal e e&ﬂﬁ%‘g?rﬁd%ieg!f‘m cid wi ?h g’not her pol yneri zabte 1[e%)hyl enical ly

unsat {1&9* mononer, preferahlhy nmethyl vinyl ethép sgnethoxyethyl ene) having
ecu

a no ar _wei ght (MW) pf 30,000 to 1,000,000] One useful copolynmer |is
nethmesmEireelhﬂrhardhasc anhyerd de Exanpl es of thé%el(BopoI ynmers are

ava| hha fram!| Cor nor o MTREZ( r\ \AA Q. en

o1 csoRTIE B AnTSGHP © BBPEEI B0k | &DUTFE SHpIUy ¢ A AHOUREE o FLL e (o
achi egaﬁnH'E?hQ@eSd isdemanes N oftdlg ef ficacy of any antibacterial,

antitartar or other active agent within the dentifrice conposition. In
vari ous enbodiments , a synthetic anionic polycarboxylate is included in
t he oral .conmposjidion i.s resent 0% .of the oral
conpolftebn. 4 abkey B R BLR ST brendbSe demei R Gakr: Dhe can be
made pmallaxélzefdls&mﬂmtommnmomm s &dﬂﬁ‘nﬁlﬁéd WK a 00AAI2000 pargeiedient s to

make oral care conpositions. Exanples of
analyzer with Hydro 2000S Small Volume Automated Sample Dispersion Unit. The slurry is

sonicated in a water bath before measurement for 1 minute to break up any large agglomerates.
Using a flatbed cross brushing machine, 20 ml of slurry are added to an aluminum trough
measuring '2” x 3 /2" with a sidewall of 70°. A soft, square head bristle brush (Head dimensions
approximately LxW 2.8cm x 1.0cm) is mounted to move along the entire base of the aluminum
trough. Weight is added on the back of the brush head (250grams) to produce a normal force
during brushing. The brushing machine is run at a rate of 100 double strokes per minute along
the aluminum surface for a total of 300 strokes. Following brushing, the slurry is removed from
the base of the trough, and sonicated for 1 minute. Samples are loaded into the Malvern 2000
particle sizing analyzer. The silica abrasive particle sizes are then determined, and are presented
in table 2.

TABLE 2
Silica A Silica B

% reduction in mean particle 18.5% 0.7%

size
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met hods that can be used are set forth in, e.g., United States Patent No.
6,403,059 to Martin et al.; Cdinical Pharmacol ogy for Dental Professionals
(Mosby- Yewo 2Booieps7inc. , 3rd ed. 1989); Msby's Dental HpgirarseoosGanoept s,
Cases and Conpetencies, (Daniel, S. and Harfst, S. eds., Elsevier Science
Heal th Science Div. 2002); and Ernest W Flick, Cosnetic and Toiletry
Formul ati ons, 2nd ed. [0056] The present invention provides for nethods and
processes of using the oral conpositions of the present invention to ¢l ean
and/| @i, Rk ptdteduralwayr f ace24Further, the oral qo%ﬁm tions opti onal |y
treat _and 1 nhibit oral conditions—suech—as—oral afratory—condit+ons,
dent| &b rgslugdeiein damd dent al clé’t@’l us. The oral conp]ol?( %tions can be applied to
t he stubject—n—any suitablje manner Known in the [art,; for exanple, by

i ntrfoduci ng the oral corrpdsi tion to thesubject'sl oral cavity using a
sui tabl'e applicator or delivery device, such as a brush, dental strip,
film syringe, tape il or .any.oth very devi ce known
in tHEOGYt. Sweriseapo etrif%’ilfé Vel pidieatg &%ﬁ‘ﬁy Bf%ﬁ)‘ﬁ?ﬁa@t Pfods and
processe [ ns ¢ RERANE@andddl Nt ai n
systeshgné anﬁ HHﬁg%%ﬁﬂ‘#’{%&%@ﬁi\mﬁ{%ﬁlcggﬁg%gﬁnts i ons c}gn be gr%peat edly
applied to the subj ect over a nunber of days according to a particul ar
treatment schedule to treat and/or inhibit stain, plaque, cal culus or
tartw@zon Instructions setting forth the treatnment schedul e can be
provi Fggﬁfg CiAIRIPAGKRGE BEvaMdub stiha Apglaﬁu@tare @eierﬁﬂﬁmﬁfyahéthbd/s ar epar ed
and Wt hout intending to be bound by theory, |t Ileved
t hat ﬁrhﬁossly desribbd bxﬁsﬁmesl OUt, il p¥oz 8foiand 3R Wrvapilied PHSB’S&'IS feoTsPaed taH% Tesent

i nven h an initi aver r or ositions
or ¢ necRaad B Felyertt ofenfi] BEGeREh hEbR BUAF o Bl b ORI RO e

pl aqu&e%tdaqhmaglleq,, the silica abrasives are sufficient to renbve such soft
tissue, e.g., fromtooth surfaces. Thus, the oral conpositions initially
have a high PCR However, as the silica abrasive particles are contacted
agai nst hard dental surfaces, e. g. TABgRt4 n or enanel, they fracture into

PEGA

smal | er partietes—thereby S viscardingly, soft tissue
has been_ablated, at rjﬁ'.@tyﬁt: jS/"YPS"L Q%% VI?CI,VL ed-4rormdbr asi on when t he
COITpOSi IPGIRS of thF‘ I’VFQF‘QPI’]T i 2\6pnf Lon & used o—treatl the oral cavi ty | t
is belieRBWAthat as |t8e conpodPtian i 9%sed inl h, the PCR
PCR/RDA ratio | 0.86 0.80 0.90 0.77
EXAMPLE 3
[0065] Dentifrice compositions, e.g, toothpastes are prepared in accordance with Table 4.
TABLE 4
MF-A MF-B WD-A WwD-B

Silica A 22.8 21.9

Silica B 22.8 21.9

Sorbitol 40.2 40.2 13.6 13.6

Water 29 29 37.1 37.1

PEG 3 3

SLS 1.5 1.5 1.5 1.5

Cellulose gum 0.6 0.6 0.8 0.8

Sodium

pyrophosphate

0.5 0.5
Cocamidopropyl
betaine 0.4 0.4
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and/ or RDA may both decrease in value over tine due to the reduction in
silica abrasive size. [0058] The resulting fragnented silica particles
resul t i ngwbreemaestract with hard surfaces al so inpart aasdirtisemalo44anexpect ed
benefits; nanely, the ability to polish tooth surfaces and/or plug dental
tubul es, resulting in cleaner teeth and/or reduced tooth sensitivity.
Accordingly, the conpositions of the present invention result in the

i nproved cleaning, polishing, and reduction of sensitivity of teeth. [0059]
The prEsdesan i nventlion is further illustratedothrough theg [follow ng

non- | i sadiumngnifeeeanpl e(s). EXAMPLE 1 [ 0060] Chararteristics| of Silica A and
Silicla B are determ ned 1ol |l ows.

038 lica AOIIS G ace 55. SilicaBis
ZE Pﬁ&&e‘,ﬁnlOS from-3—M—Huber (Ha\ifc de—Grace,; i‘v"aryl atts USA).[0061]
Condi ti-0ns—used far Einhleifer testing were P24000 revi8Utions in 120nin
il

usi ng H"BPEsEoNds een and 1 ODy of silita in 10000L. G| absorption and nean
partilcle size were neasured|by nethods known oby| t hose oft [skill in the art.
MeasurSyagind Bucaide presented i|in Table 1] TABLE 1 fThe term{"d" refers to the
upper| limt of a particlq?fize; th 73 t he ter di o indhgates that 10% o
part i eles hgyeastze—smarter—thanthe—vatue—o6f¢i-6—10062] A 20% w w
slurryolﬁ Brppared with Siljcas A and| B using dei onized ter. The particle
si ze [di’8¥Y"Bution|of the inijtial slurfy is det%rnined w2th a Mal vern 2000
par t i |cTasrag¢enan anallyzer with|Hydro 2000S Snal lp.3Vol une Agiamat ed Sanpl e

D sperBa@iatddolor The slurry Is sonicated in a water bath before neasurenent
for I mnute to bneak up ny Iarge]qggloneraEqs. Usi ng ﬁ fl atbed cross

br ushing—raechine—20 m of slurry are added t6 an al un? um trough measuring
/2" x 3 1A" with a sidewall of 70. A soft, square head bristle brush (Head
di mensi ons agproxinately LxW2.8cmx 1.0cm) is nmounted to nove along the
entir L the al um num trough. Wight is added on the back of the

brush .. during. b ing. ..Th
o o IORB RRBEARY o/ RS el B BBlen P A0 RO VP TP
t he aMBEArNEB, had ercfinstruatedaisatheaonipobitishy sisir séiodbmitivgideous Roagh int he

shﬂryisremwe%trmn ) i
accordance with their normal brushing practices. At the end of one month, 75% of people

brushing with MF-A report a reduction tooth sensitivity, and 10% of people brushing with MF-B
report a reduction in tooth sensitivity. At the end of one month, 3% of people brushing with MF-
A report increased tooth sensitivity, and 15% of people brushing with MF-B report increased

tooth sensitivity.

EXAMPLE 5

[0067] Two groups of 50 people are given either toothpaste WD-A or WD-B, and are
instructed to use the compositions as their sole toothpaste for one month in accordance with their
normal brushing practices. 80% of people brushing with WD-A report that they observed a
whitening/polishing effect, whereas 5% of people brushing with WD-B report that they observed
a whitening/polishing effect.

Example 6

[0068] Two groups of 15 smokers (average 1.4 packs per day) are given either toothpaste
MF-A or MF-B, and are instructed to use the composition as their sole toothpaste in accordance

with their normal brushing practices. At the end of one month, 85% of people brushing with
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t he base of the trough, and sonicated for 1 mnute. Sanples are |oaded into
the Mal vern 2000 particle sizing analyzer. The silica abrasive particle

si zes ar ewbheey/dei7er mi ned, and are presented in table 2PCTABRIDIN063]
Surprisingly, the results will indicate the ability of Silica Ato break
down significantly during a brushing reginen, while Silica B renains
relatively unchanged. EXAMPLE 2 [0064] The PCR and RDA val ues of various
Silica A slurries are determ ned by nethods as previously described herein.
10% Mo meoori wadahg o ningosiheirdestls d@nmase% apd & 2 efperpld brushihgtwich MEPBR and
RDA v ods as pr evi ously descri bed herein.

Resul ? ésﬁgfz%@%@e@gfﬁﬁé g’f%é?ljgg%ﬁ TABLE 3 10% VP5 15% VP5 20% VP5 30% VP5
PCR 72 76 84 86 RDA 83 95 93 112 PCR/RDA ratio 0.86 0.80 0.90 0.77 EXAMPLE

3 [Oogg! ﬁmifri ce conpositions, e.g, toothpastes are prepared in
accor /h Table 4. TABLE 4EXAMPLE 4 [0066] Two groups of 30 people

ST eTdond T ' offcd@hahd PERSUA I ALB oM dfibrRidg Ao SARLIA RARI R, M1 10"

M-- B, and are i nstructed use the erOSItI ell' SO rice for
one rrmmtdetelrmmddvgnniahmrb amreviotshe describediimdreibr Thbitwg c@mp@mlcﬁs&re Akerithflyend of

one 75! eopl e brus WL t h Are or a reduction_tooth

sensi Hn{}{]‘fi}’ éﬁﬁl g/eop Bg ﬁfﬁgﬁtﬁwﬁgﬁ W@stves- Hﬁséﬁo?rf’se&tefiéﬂaé'?lieén in
tooth sensitivity. At the end of omgagmnth, 3% of peopl e brushing with MA
report_increased tooth sensitivity, and 15% of people brushing with M~B

repoft increased toot/R0SehdiceiAvity. EXAMRLYi& B
RDA 112 207
PCR 93 103
PCR/RDA 0.83 0.5
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[0067] Two groups of 50 people are given either toothpaste WO>-A or WD B,
and are instructed to use the conpositions as their sole toothpaste for one
nont h i n wocorxansye with their normal brushing practi ceeCcTA32600M04400p! €
brushing with WD-A report that they observed a whitening/polishing effect,
whereas 5% of people brushing with WD-B report that they observed a
whi t eni ng/ pol i shing effect. Exanple 6 [0068] Two groups of 15 snpkers
(average 1.4 packs per day) are given either toothpaste M-~ A or M~B, and
are instructed to use the conpositiGiAIMS their sol e toothpaste in
accordance with their normal brushing practices. At the end of one nonth,
85% ofwepggpl:e brushing wit hM- A perceived that staining of their teeth
decreased, and 12% of people brushing with M~ B perceived that their tooth
stai ns decreased. EXAMPLE 7 [0069] The RDA and PCR of two conpositions
conprising 20% Silica A and 20% Silica B are determ ned by nethods a
previ ously desteiabeunprsitwineonphisingwo ocdlypaseptrblnsamiceambs sitita airhsjve
identical, with the exqeption of .the different siiica %b asi_ves. Results

1 e SI%O

are present efOTRITRBERSIE FRBPPURHIANIIN QY cFAgPAtIc Foqn > ¥on

conpri si ng ann9halEiMees aptaller¢arf4 ®/11@and a silica abrasive conprising a
silica conpound having an average particle size of from5 mmto 20 mm and

an Einl ehner hardness of from4 to 11. 2. The conposition of claimwherein
the silixa abihgsompositien ahclaewhgisinghe silich abrasive hast arf averagg panticls sizelofrm 3.
The conpositi(ﬂng&%ngﬁm% toclaiml1l or 2 wherein the silica abrasive has
an oil absorption of fr'om 60cc/100g to 120cc/ 100g. 4. The conposition of
any one of the preceding clains wherein the silica abrasive has a brass

Ei nl ehn&. haritheesspofitidn actobdih@taldaiat 1 b2 whetin theallithiabrsive has ahéil

conposition of any one.  of the preceding clains having a pellicle cleanin
r am)o of absorption ofefrom 6500/1(?0g to lgOcc 100g. gap 9

4, The composition of any one of the preceding claims wherein the silica abrasive has a

brass Einlehner hardness of from 5 to 10 at 174,000 revolutions.

5. The composition of any one of the preceding claims having a pellicle cleaning ratio of

from 80 to 105.

6. The composition of any one of the preceding claims having a radioactive dentin

abrasion of less than 150.

7. The composition of any one of the preceding claims having a PCR/RDA ratio of from
0.5to0 1.5.
8. The composition of any one of the preceding claims wherein the silica abrasive is

from 1% to 95% by weight of the composition.

9. The composition of any one of the preceding claims wherein the silica abrasive has a

djp of from 2.5 um to 2.9 um.

10.  The composition of any one of the preceding claims wherein the silica abrasive

fragments when the oral composition is applied to a hard surface in the oral cavity.
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from80 to 105. 6. The conposition of any one of the preceding clains
havi ng a radi oactive dentin abrasion of |less than 150. 7. The conposition
of any orwoabosiaes7pr ecedi ng cl ai ns havi ng a PCR/ RDA r at ipaTafs26m00m1005 t o
1.5. 8. The conposition of any one of the preceding clainms wherein the
silica abrasive is from1%to 95% by wei ght of the conposition. 9. The
conposition of any one of the preceding clains wherein the silica abrasive
has a dio of from2.5 nmto 2.9 mm 10. The conposition of any one of the

precedi ng. cl ghesompediedmoftdhe ohieloff G prédedmig\etaiint G1ERM SpoaR of g or al
conposition is applied to a hard surface in the oral cavity.1l1l. The
conposi ti on 6PMARYLGhE the oraheavilyelhedilicg abragivadragments o padislas baviag atdne

conposition i ¥l Ly, the silica abrasive fragments into
particles ha&?ﬁ%&?'gpg}% ' Pom 2.3 Mmto 2.6 mm 12. The conposition of any

one of tike prideedinpgsitémofimywneoéile drévedogallaime miesdit theroralsohipusitienison t he
teeth, e.g.,  fo (gt | east, 30 s caﬂps 5& 5 rrinu:;ﬁs~ 13. The conposition of
any one of t_I]?EJSb? et ATE e 1e8 nT Ahe?st PR se908dHe mﬂ)‘&}t‘fs'r cle size of the
silica gbrasityg cbl%PJSﬁ@é&?@fdanfyrd}@o_%ﬁ?@ﬂr&eaﬁﬁ%c@{iﬁl@M}?%iﬁ%e@ﬁ&h'lﬁﬁﬂ@s@e bard

surface in the oral cavity. 14. e conposition of any one of the preceding

cl ai ms wher eithe silea abpasivsfis redacesi frpmd 64bioady eft¢rdemmgcappbed foramrdsorfaze 12%
after being aﬁﬁJiﬁa t&ta hard surface in the oral cavity. 15. The
conposition 3 Sﬁy SREOf t he precedi ng clains conprising a fluoride ion

source qanpr iThe REmPoditidtosf 48 ohalof teglrecting ddigRvaicasmneesd, § buag bilea sodi um
fluoride, potassiumfluoride, sodium nonof]| uorophosphate, sodium

f | uor osi | i catbrasiyenrosfeaed flomy P ostp| R ¥patter baimgmpplied iora ted swtca i the geli de
anmmoni um f u%\i/ig;_a, and conbi nati ons thereof.

15. The composition of any one of the preceding claims comprising a fluoride ion source
comprising a fluoride salt selected from stannous fluoride, sodium fluoride, potassium
fluoride, sodium monofluorophosphate, sodium fluorosilicate, ammonium
fluorosilicate, amine fluoride, amine fluoride ammonium fluoride, and combinations
thereof.

16.  The composition of any one of the preceding claims comprising at least one
surfactant selected from sodium lauryl sulfate, cocamidopropyl betaine, and
combinations thereof.

17.  The composition of any one of the preceding claims comprising at least one
humectant selected from glycerin, sorbitol and combinations thereof.

18. The composition of any one of the preceding claims comprising at least one polymer
selected from polyethylene glycols, polyvinylmethyl ether maleic acid copolymers,
polysaccharides, and combinations thereof.

19. The composition of any one of the preceding claims comprising an antibacterial agent
selected from a halogenated diphenyl ether, herbal extracts or essential oils,
bisguanide antiseptics, quaternary ammonium compounds, phenolic antiseptics,
hexetidine, povidone iodine, delmopinol, salifluor, metal ions, sanguinarine, propolis
and oxygenating agents.

20. The composition of any one of the preceding claims comprising a tooth desensitizing

agent.
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16. The conposition of any one of the preceding clains conprising at |east
one surfactant selected fromsodiumlauryl sulfate, cocam dopropyl betaine,
and conbiwethengoisher eof . 17. The conposition of any onecofustéve/opriecedi ng
clainms conprising at | east one hunmectant selected fromglycerin, sorbitol
and conbi nations thereof. 18. The conposition of any one of the preceding
clains conprising at |east one polyner selected from pol yet hyl ene gl ycol s,
pol yvi nyl net hyl ether nal eic acid copol yners, polysaccharides, and

conbi natil ons Thheompbsitiddof ahlyene ofiffegirtdedmgalaimsyompsisiaf attbreh phiesidi ng
clainms conprising an anti bacterial agent selected froma hal ogenat ed

di phenyl et h&PTPRE%Hal extracts or essential oils, bisguanide antiseptics,

quat er naby anpp @Bﬁgbﬁﬁéﬂ)&rﬂ?)?%ne B?%ﬁh&&dﬁa@t&aﬁﬁl@%}ﬁ& is quhéég%gtﬁgepovi done

i odi ne, del mopi nol, salifludr, nmetal 1ons, sanguinarine, p s and
oxygenaBdng dhenvmpogion divaycorpddictrirensdoi cdamms dbye métheheompretedi ng cl ai ns

conprising a tooth desensi.tizin ent. 21. The conposjtion of any one of
Che pr ecedi ndPeyweds: <Gt parig o BEHaH Simeedrit donpotas 558 The
conposi ti on @pntadtihglResiifact BLaiRHACEH i rRAifdPlobth; BRIskRg % Bothapihast e or
gel. 23. The conposition of any one of the preceding clainms by a nethod

conpri si ng apwifyoeder 300 wrokes afa cansthniripice of 2tth & ngwidnscwhgromicaslosirake a 1 - 10
cn? surface; contacti t.he surfac ainst _a i.rradi ated tooth, brushing
The oot w EHophBeshlbed e e T s el deaPsLink ST Rb StahiRiedhe o' 10 s
newt ons, whemr®Avgaeh stroke causes the surface to nove from1l - 10 cm

agai nst the tooth, and neasuring the RDA value. 24. The conpasition of any
one of 2he pridesempgsiieeiAny\iHeCEiK nreredmpAlams pheren He Riptpbdtietardn when

ueed 1 S ShaoRa] My H UE SOSSREI T LLO & 1 o0 et ™
RDA of the same composition when used in the oral cavity for 1 — 5 minutes.

25.  The composition of any one of the preceding claims Einlehner hardness is measured
per 174,000 revolutions with a Brass screen.

26.  The composition of any one of claims 1 — 25 wherein Einlehner hardness is measured
per 100,000 revolutions with a brass screen.

27.  The composition of any one of the preceding claims a 10% aqueous slurry consisting
of the silica abrasive has a PCR of from 65 to 80.

28.  The composition of any one of the preceding claims 10% aqueous slurry consisting of
the silica abrasive has a RDA of from 75 to 91.

29. The composition of any one of the preceding claims wherein a 10% aqueous slurry
consisting of the silica abrasive has a PCR/RDA ratio of from 0.7 to 0.9.

30. An oral composition comprising an orally-acceptable carrier and a silica abrasive
comprising a silica compound having a median particle size selected from the group
consisting of 8um to 11um, 9 um to 13um, 8 pm to 12um, and 8§ um to 11um, and an
Einlehner hardness of from 4 to 11.

31.  The composition of any one of claims 1-12 wherein the median particle size of the
silica abrasive is reduced from 16% to 20% after being applied to a hard surface in

the oral cavity.
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25. The conposition of any one of the preceding clains Einlehner hardness
is measured per 174,000 revolutions with a Brass screen. 26. The

conposi t iwo 2069/@am77one of clains 1- 25 wherei n Ei nl ehnercliarsdine®s410s
nmeasured per 100,000 revolutions with a brass screen. 27. The conposition
of any one of the preceding clains a 10% aqueous slurry consisting of the
silica abrasive has a PCR of from65 to 80. 28. The conposition of any one
of the preceding clains 10% aqueous slurry consisting of the silica

abr asi vé2has AnRDadeb ithprowe 38l health cbmp2Ring Hpplytangrogtdetionamburdy tengalof t he
precedi ng cl ai ns wher e%n a 10% 131 ue:fnus slurry consisting of the silica

abr asi ve has “§TBEORMHA #4105 0501‘3 S P27 dly grabeavigy of agubjeciiin pesdposi ti on
conpri sing arh@esl | y-acceptable carrier and a silica abrasive conprising a
silica compound having a nedian particle size selected fromthe group
consisting of 8™ to 1l mM 9 mmto 13mm 8 mmto 12mm and 8 mMmto 1l mMm
and an Ei nl ehner hardness of from4 to 11. 31. The conposition of any one
of clainms 1-12 wherein the nedian particle size of the silica abrasive is
reduced from16%to 20% after being applied to a hard surface in the oral
cavity.2. A nethod to inprove oral health conprising applying an effective
anount of the oral conposition of any one of clains 1- 22 in the oral
cavity of a subject in need thereof.
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