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RELAt ED APPLI CATI ON (00011The present application clains benefit of United

St at es Pr owysherabssappl i cati on No. 60/ 752,453 fil ed Degeifibooeds2463005,
whi ch is hereby incorporated by referance in its entirety. BACKGROUND OF

THE | NVENTI ON 100021Abr asi ves are often used to clean and/or polish hard
surfaces, such as teeth, household fixtures and goods, and the |iKke.
Further, such abrasives can al so be used in conjunction with personal care
conpositions, for exanple as exfoliation products for skin and nails.
Cenerally, the particle size, crystallinity, hardness, and structure, as
wel | as other factors deter mIBELiWOETHEE IN¥FENAIGNabr asi ves are nore suitable

pur pose 11 ket SERREADM G Poiife Cofpabre bRl e lrsadhieet of "

acconpanyi ng nmechani eROsSWIFFRINCETOREBRTEDI ABE_ 1anaTONPi cal |y used to
debride debris, inpurities, and stains froma surface. Polishing abrasives

create d0@Mbot h, @h@psyeapgg&xamuedamnabmmiwwtﬁmKQM$@as§Mandondn provi de

e et iy

i ncr easiR@-dbings eﬂﬁre%ﬁm | er particles contact a surface during processing
to provide polishing, dl so referred to as | appi ng. Maxi m zi ng contact of
the particles with the sdﬂﬂ&&@RﬁﬂﬁﬂDdEEThﬁiEN%ENTKEMious cl eani ng and/ or
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t o enhance efflcacy of the abrasives. However, there are significant
chal | engwsed lllmccusuwglomoﬂﬁh pbl@anahgreacmnmﬂlm@m fvg esbnpk asesfdlintiansi ngl e

duct t t he, de d f tib iff t ab
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si ngl e product,
for cleamng or polishing of a surface. The selection of abrasives for any purpose

likewise accounts for the surface properties and degree of accompanying mechanical
force. Cleaning abrasives are typically used to debride debris, impurities, and stains
from a surface. Polishing abrasives create a smooth, glossy appearance on the target
surface and can provide further stain removal.

[0003] To maximize the effectiveness of a composition that polishes, and
preferably also cleans, it is desirable to have increasingly finer or smaller particles
contact a surface during processing to provide polishing, also referred to as lapping.
Maximizing contact of the particles with the surface provides more efficacious cleaning
and/or polishing, particularly when the sequence and duration of contact of different
abrasives can be controlled. Further, controlling the physical orientation of polishing
particles with respect to the surface is desirable to enhance efficacy of the abrasives.
However, there are significant challenges to using both cleaning and polishing
abrasives in a single product to achieve the desired effect. Compatibilizing different
abrasives in a single carrier can pose difficulties. Additionally, staging release of

different species of abrasives, particularly when they are combined in a single product,



WO 20071076396PCT/ US2006/ 062403 2 poses a chal l enge. Thus, conpositions and
nmet hods that inprove the cleaning and/or polishing of a target surface are
desirabl e. BRI EF SUVWARY OF THE | NVENTI ON [ 0004] I n vari ous enbodi nents, an

oral conposgbhfnhSodrovi ded that conprises a first abpagivétwsds2ios! m
conprising a second abrasive, and a carrier. [0005]1n certain enbodinents,

the present invention provides a nethod of cleaning or polishing a target
surface conprising contacting the surface with a conposition
conprising a first abrasive, a filmconprising a second abrasive, and a
carrier; disintegrating at least a portion of the filmto expose the second
abrasi ve; and contacting the surface with the second abrasive. [0006]In
certai n psbodichalehge. Thes, pompesitiongarehnedwds shatiimpreedhe oleanimgtamdd oof

polishing of a target surface are desirable.
BRIEF SUMMARY OF THE INVENTION

[0004] In various embodiments, an oral composition is provided that comprises a
first abrasive, a film comprising a second abrasive, and a carrier.
[0005] In certain embodiments, the present invention provides a method of
cleaning or polishing a target surface comprising:

contacting the surface with a composition comprising a first abrasive, a
film comprising a second abrasive, and a carrier;

disintegrating at least a portion of the film o expose the second abrasive;
and

contacting the surface with the second abrasive.
[0006] In certain embodiments, the present invention is directed to a method of
cleaning or polishing a target surface with a controlled release composition comprising
a first abrasive and a second abrasive is provided. The method comprises:

contacting the first abrasive with the surface; and

subsequently contacting the second abrasive with the surface
[0007] In certain embodiments, the present invention is directed to a method of
cleaning or polishing an oral surface comprising:

introducing an oral composition into an oral cavity that comprises a film
comprising a polishing abrasive into an oral cavity; and

contacting the film with an oral surface and saliva, wherein during the
contacting the film disintegrates into a plurality of successively smaller film fragments,
and wherein the contacting of the film with the oral surface polishes the oral surface.
[0008] In certain embodiments, the present invention is directed to a composition
for cleaning and/ or polishing a target surface comprising:

a carrier comprising a cleaning abrasive and a polishing abrasive, wherein
the polishing abrasive is activated for polishing subsequent to exposure to the surface

or a solvent.



cl eaning or polishing a target surface with a controlled rel ease
conposition conprising a first abrasive and a second abrasive is provided.
The net hod conprises: contacting the first abrasive with the surface; and
subsequent o sRbRSdsi Ng the second abrasive with the sper@ssol/0RE] I n
certain enbodi nents, the present inveption is directed to a nethod of

cl eaning or polishing an oral surface conprising: I nt roduci ng
an oral conposition into an oral cavity that conprises a filmconprising a
pol i shing abrasive into an oral cavity; and contacting the film

with an oral surface and saliva, wherein during the contacting the film
disintegrates into a Iurallt of successwe}é%/ smal | er filmfragments, and

wherein the contacti W[ﬂ?ﬁé CRIRHION OF LIk ENVENHEIQRE pol i shes the oral
f 08] I certa di ment t he gsent v ntlon s directed to
ac aceé?({ogg ! orr mﬂtﬁ%ﬁg Ient ‘ﬁ v aéprg ence?céflt%u?r%’@é Nonpri si ng:

a conpo n for cIe ni ng arg

a catti %ﬁco@ﬁéﬂafédsb)ﬂﬂaf@eﬁdeqﬂmhélﬂeﬁﬂéﬁéé V@ tBaeehtROh cshflifthbaReash Ve, Wherein
the polishing abrasive is activated for polishing subsequent to exposure to

t he sur fdatinition in agefevense and woe hewin, thrspesatTlissbraue 83 3

[0010] The present disclosure relates to compositions and methods for cleaning
or polishing of target surfaces, including industrial, household, human and animal
somatic surfaces, particularly oral, dermal, and keratinous surfaces. The compositions
described herein clean and/or polish such surfaces. As used herein, the term
“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 preferably removes at least some of a
film or stain, such as plaque biofilm, pellicle or tartar. For personal care compositions,
the cleaning can remove dead cells, sebum, oils, dirt, and other contaminants. In the
case of household or industrial surfaces, the cleaning can remove dirt, grime, scale, oil
or other contaminants. “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,

[0011] The compositions described herein provide, in various embodiments,
cleaning and/ or polishing of a target surface. Non-limiting examples of target surfaces
include oral surfaces, such as tooth enamel; dermal surfaces, such as skin; keratinous
surfaées, such as nails and hair; household surfaces, such as hardware, fixtures,
tableware, home goods, tiles, floors, walls, appliances, ceramics, metals and the like.
[0012] Thus, in certain embodiments, a composition for cleaning or polishing a
target surface comprises a carrier comprising a first abrasive and a second abrasive.
The composition provides controlled release, or controlled activation, of the second
abrasive. The second abrasive is preferably activated upon exposure to the target
surface to be treated. The term “activated” refers to a process of making the abrasive

available for effectively treating the target surface for its intended effect; for example,



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0009] Thr oughout the present

di sclosure, all references cited are hereby incorporated by reference in
their entireties. In the event of a conflict between a definitionin a
reference sfsh@nesherein, the present disclosure contr ebswsioodikedodhe
present disclosure relates to conpositions and net hods for cleaning or
polishing of target surfaces, including industrial, household, human and
ani mal somatic surfaces, particularly oral, dermal, and keratinous
surfaces. The conpositions described herein clean and/or polish such
surfaces. As used herein, the term"cleaning"” generally refers to the
renoval of contamnants, dirt, inpurities, and/or extraneous matter on a
t ar get suaking e pokshing ehrasive availahlh for poliskixg thé taygelisusfard. abees, where the
surface is tooth enanel, the c|eani referahbly renpyes at |east. .sone of a
11 or CORRPRRIODS BRI FE TR RS b G Re BT PR e SO e PRPveE gt S onal
care Conposhid 3 SRR 6 3B LRI BN 868 (Pon IBBIUEenSIdlE, dirt,
and ot her co%%g%%ﬁéﬁggggln ?ﬁe casegbf househol d or(industrial sdffaces,

t he cl ealistrijuiedrthraghvbe darier). ghumein asceridenceoivithyarionhembediments, Hant s.

"Pol i shi ng" nerally refers to a.fini,shing.or refinin ra s, t hat makes
a surfacf : fraye 5%691'8?111@?5‘8’%13‘8 ‘.’atg&)fs{iag% MsTsitds E&e@iﬁy %Ejalgaﬁe for gf’) provi de
bri ght enigqed phiisose UThes& ol abfisivleds ActivabRV@porP&§dsire thQtafeaiRl fe,
whitening of a tooth surface. [0011] The conpositions described herein

pr o¥i de ,optﬁonvlié)_r iroths predeodt qflmrﬂcé‘,fird:,l araliiong naﬁnt?ﬁnilcal;f_ordeisﬁhgh@ﬁilt @Itféflg et
surf ace. -1imiting, exanpl e target surfaces include oral surfaces,
such as heggflgﬁh%eﬁgéﬁﬁ?c?mﬁﬁﬁ?n‘i‘?ff?%&g ezgué’r‘?Ii &ki n: kerati nous surfaces,
such as [ﬂﬂspf andphabimplouseho it St ARG cotMSised s MY GiirBing fhet ur es,

tabl eware, home goods, tiles, floors,” walls, appliances, ceramcs, netals
and t he skédvel alirege@fiMmay beiantieéed wihan ehlsosti ayportion of theoiipodisinitegrates to

cl eaning or polishin target, surface conprises ,a.carrier co i,sing a
first a%Fgg?e\eaep%’?sﬁ’&né’qﬁecﬁa’q‘gﬁlf%%ﬁv%. SHied RETeHYs AR ! eoJf‘%aégﬁ%%tm‘?ol | ed
r el ease, fi1R bre QK sl dcBhpReds iMe dnidlier Pleckd) Erasatedis] oﬁ?ﬁﬁ@, IfdCexatiifte. SBEON
abrasive is preferably activated upon exposure to the target surface to be

t r eat ed.difthtegraiion thay be wchievitd byetherucalglisruptionasschehicabdisriuptioneonbothsi ve
avai l abl e fﬁr eff‘ectiv"_e/\lé){ treating the target surface for its intended
ef fect; SOP MG ¥ 2007/ 076396 PCT/ 1JS2006/ 062403 4 maki ng a pol i shing

abr asi vagggi | abl i §RbaiR OinbsBinfahtd, MG £l 918Ys SubkatRily Thep&@enasit i ons may
be mai ntai ned such that the first and the Second abrasi ves are either

separ at eindi¥iepgraced whie guthervairir dhitzbelapplifiating ofhdar forch endAarrexppsure

-h ly distrihuted t t rier).. Thus, i d
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abrasive is activated upon exposur€ to a target surface, optionally in the
pr esencerofhesugfatasafithe fikmdTbe tamedheive’ s Used bereis teferstthatparticletiet t hen be

RGN AT M RN T e
disintegration process proceeds, the activation of the second abrasive contained within
the film entails sufficient exposure of the surface of the abrasive (i.e., of a sufficient
number of abrasive particles) to achieve the desired effect. For example, in various
embodiments, at least about 10% of the total surface area of the plurality of abrasives
contained in the film are available for contact with the surface after a short time
duration of exposure to the target surface. In various embodiments, the available
surface area is greater than about 25%, greater than about 30% or greater than about

50%.



second abrasive, it may be activated when at |east a portion of the film
disintegrates to expose a portion of the second abrasive. As used herein,
"disintegrate” nmeans that the film breaks or deconposes into snaller

pi eces, fr agyRglGw3Rr parts, for exanple. The di sintegpativefos@gobe

achi eved by chem cal disruption, nmechanical disruption, or both,

simul taneously or serially. [00141lIn certain enbodinents, the filmstays
substantially suspended and undisintigrated while in the carrier, but the
application of shear force and/or exposure to solvent(s), such as water,

di srupts and breaks the filminto fine pieces. In sone enbodi nents, an
abrasive can be totally contained within the film_or partially exposed on
the surfl&¥8] of t heikewise irestaineerabodiplents, the'segend alagsineisgnsapatlded ino a
parti cl t..abr r f . ter nconpasses lurality of
abr asi v% I%)rg”?%clhg %%%Esgf%% agﬁg?%"# %ﬁr%gsg?tg %Lroocoég&sfeﬁ%?toac % n 0{ %«‘eepact ivation
of the 3peRBEvEl@sEYEn 60BE anbBedintrtd)itie indevillhhirpenatias bsths wolislahent
exposure_of the surface of the abrasive (i.e., of a sufficient nunmber of
abr asi vabpsite cande)agglomerptediinta dhesterssvherg polyraers orpdhesivesih@, in vari ous
enbodi S ut, .10% of th I rf are f _th lLurality
of abr Tl phfRR F AR Bleddlfoddhdl THHEERRIALER Blond Ryl ' 1Y
sur f ace igdspendedsWithin therarribi) aid Oiis & diesthesed B loealiRE i@l Waiehfiaee. I n
various enbodj nents, the available surface area is greater than about 25%
gr eat er PAEPsEionIt qsEd o yraaetsuriapmanddss asobEm, opiionally with mechanical

2007/ 07 PCT{: / 0 0015] Li LS iLh.certai odi.nents, the
second g%%gg %{eléglﬁ ?9 %ﬁ%&%ﬁ |°§P glaisl%e]bé}lép&rn gte&eq% t ﬁeiéersé%lgﬂt?%‘?%&ﬁggf Eel%aé & at ed
by di si nhegidatidanl irtides bf@slsecndQitiasive £id ddtwaihgtiacidcytd sRativBgor itsh Ot her
enbodi ments, the individual particles of the polishing abrasive can be

aggl onerBieaded puEpaseudhey she ipndviduglebyantvespasticlgs presielrasednstrvailableife al
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| ocal i zedatihg)atiesve /M&tm% hgerp sfd/Sdrifil@ntongprivep asedletisl capileget surface
and/ or a solvent, optionally with nmechanical force applied, the polyner or

adhesi véigniearagindhe pigsendef giselvente greghericaliipiss or epeiast wigh thectargedi vi dual
particl eg.Qf. the second abrasive and activating the second abrasive for its
i nt ended purpose. Thus, the individual abrasive particles are rel eased and
avai | abl[eoriepr pol insdektath éthBodidded®d, a saithad ef c1é@ang dhagbypolisRingad 1aBLts

enbodi nents, the protective coating, adhesive/binding agent, and/or film
conpr i sé&¥faceearapiises cenfgeingthsfsugiacs witbgroarmegition thabcopnprisenedirglf a

sol vent ani.cal [ or At he_ t.arg urfage 00Q16] I n
certainagﬁggg?%gﬁ§§?£§mﬁggﬂ%ﬂggﬂé%ﬁ%ﬁﬁ?ﬁ%mg%§¥%$np§%9§%¥%ﬁgﬁb?%?8%t surface
conpr i sesrigigrdnsddimgnisiae laabt { p6@ion df thefiBORISiIntdp@itel habxsRa RS lesfts a first
abrasive, a filmconprising a second abrasive, and a carrier. As described
above, iRoren ehihg seqomedibrasates sugh thebid is activatedi dhesxpesed Harfiem phthe

disinte . brif i of  the second abrasive, such

t hat itgﬁgﬁhcl%%%ﬁigeﬁﬁhgﬁgéﬁgie 6@%&%%%gg(£fhe second abrasive is then

contact ¢ebimi t h a Inavagilus ebibod@@enth 384 fdritactitgy bfats fiesthbed SRS, thé he
contacting of the first abrasive and the contacting of the second abrasive
occur cGRRiFtREPf the sqopmdadirsive Posyr encurientlyy dhe sonigstingoithe firdthe t ar get

S 26 RN RS plid sl TR R L OSSR R e

vari ous setopddibrasNSwithithe 8@ gardrfatd'Becli fok h @8condi tirha dasatiht € vaf@us
initiation of the first tine duration. In this manner, the second abrasive

i s acti vambodimertsdhpseceaditine furmntiontritigted afiar Pegsnitiaticaof thefitsbiimgct i ng of

the fir L VE: W raet . surface.. This del d,act.jvatiqn,of the

second SraRf Ihfishdibetdfe LAY Bt Seurrt St R A Bl anc
purpose after the contacting of the first abrasive with the target surface. This delayed

activation of the second abrasive is believed to improve the efficacy of both the first and



WO 2007/ 076396PCT/ US2006/ 062403 6 second abrasi ves, by sequentially staging
the respective exposure of the first and second abrasives to the target
surface. [0018] For exanple, where the first abrasive is a "cl eaning
abrasive" @dadorhBsesdn abrasi ve whose main purpose is gceaRidgosdsmsdescri bed
above) and the second abrasive is a "polishing abrasive" (that is, an

abr asi ve whose main purpose is polishing as descri bed above), the
subsequent activation or rel ease of polishing abrasive is believed to

i nprove the polishing effects. Effective polishing of a surface typically
occurs by contacting a target surface with increasingly snmaller particles,
which is facilitated when the second tine duration initiates after the

i nitiat ispsbref alirh@véd, b beduentalipstagingithe f8pd@IvERupesUra of g fontarshtsgdndrent s,

a conposition is provided that conprises a first abrasive, a second

abr asi vebragingsdo deg fergsat sukkceappr eci at ed by one of skill in the art, the

br as| , D - . .
anount {]?lhglge a rggljé&l é‘?ﬁﬁ%‘é%@gﬁﬁg@g%ymﬂ%ﬁﬁvge% Mgglg}a?/arl ous

non-|im factors, aracteristics of the individ
abr asi vegradiviewtegy weingfurpbasis clgniagdhs plebdritedagove) dnel the sécondadrasive ine
target surface, and the conpatibjlit f the . abrasives w.th the carrier

and/ or af'fmﬁﬁhMrabéé@é‘r?ﬁl@‘.a’f[%B‘?G]’qaﬁivé% BEE BB WEAT B #rst abrasive
cormos: AR bR Bt her bR of pedse CRHRIBLINE LBRKLRT, biRyed

conposi tT about 7% to about 40% In various
enbodi neBtsprénethegolsidngbffacs.VEifésivp pelishing ioha anrfaredypically oedvssby 0.5 %t o

about 20% by wei ght of the conpositjopn, abhout 1%to_abqut 15% and about 2%
t 0 aboutcongIginga texget sirfpce NH&HW@?@@%&%’PQQ’& PFF'CFC?%"?SCW i§dac tﬁggs }g%hd

abrasive, the [ ve, | sRmYntmefd@bet. 5% to about
40% by \?%Féﬁ?noﬁﬁﬁ%g“%?{°?tﬁ%\é§té§%§§{E%q?%aggﬁﬁ’? 5% E‘%mmi ght of the film

I n cert ggor9gnbodi maas,Sn vheud éthbodisepts s entnpositian ispmyhdedothab¢moprigs@1% t o

about 50% by wei ght of the conposjtion. [0021] As di.scusse v cl,eani ng
and pol ifint #hyasifeastegend siAsiNe BUASTRe 1P S?IFE?G}Yp?ﬂFs?q&gﬁ?‘O‘BS‘F‘%?%t ers. A

single abragl ey Egﬁ'féia%ﬁsw lggér{t% fﬂe%nk&ﬁﬁﬁforﬁ@ BRp&EARRR LPEn @RfoRPhdreNi NY
si nul t aneously. Wever, pa?tl cles are dgenerally categorized in the art by
t he predeoqithgncetd, eeludihgyhdhaeameristioeof tregediviilnad abwesiveyghe degrps of

v g TIGHHING P oLshins o P OB S 6 BT b8 TOB 03 omPR Dt of
the abrasives with the carrier and/or film, for example.
[0020] In various embodiments, the first abrasive is present in an amount of
about 1% to about 70% by weight of the composition, about 5% to about 50% or about
7% to about 40%. In various embodiments, the second abrasive is present in an amount
of about 0.5 % to about 20% by weight of the composition, about 1% to about 15% and
about 2% to about 10%. In certain embodiments where a film comprises the second
abrasive, the second abrasive is present in an amount of about 5% to about 40% by
weight of the film, or about 3 to about 25% by weight of the film. In certain
embodiments, the film is present in an amount of about 0.01% to about 50% by weight
of the composition.
[0021] As discussed above, cleaning and polishing abrasives can be classified by
various physical parameters. A single abrasive species may perform at least some
cleaning and polishing simultaneously. However, particles are generally categorized in
the art by the predominant effect they have on the target surface. Typically, “polishing

abrasives” are considered to be relatively small particles having high hardness, as



7 where abrasives with relatively large particle sizes and | ow hardness are
considered to be "cleaning abrasives." Further, the behavior the abrasive
exhibits as it interacts with the surface may indicate how well it wll lap
or polish theeWofsaee, as a desirable polishing agent wewaklogsabegsades into
progressively smaller fragnments as comtact with the surface proceeds. The

| appi ng behavior relates to the ease with which an abrasive breaks down to
a successively finer particle sizes, and is generally believed to be based
on the abrasive particle's crystalline shape, lines of cleavage, and
friability, for exanple. [00221Thus, an abrasive is generally categorized
on a gradient extending fromsofter and | arger-particled cl eaning abrasives
t o har devhexadbswives erithpalativelydaygs|pastidle gizedrrabiovelardpegs 4rp conpidesad to

enmbodi nent,s, wiJ | have abrasive gqualiti.es,on.at.le .S0 rface I n
cert ai g%snﬁ%‘a{“f?& Lasiyqse PR %‘S?)aeé?\’/l T {he abragiyg ?’%lté}fl%s%ggﬁgesmatr% 3\?%#% he
second k¢ ASHR mAPRRIAE AR WwBAcWiRRAS pitishase durdich fLredsirghlkect on the
target surface; for exanple, categorized'in a different category on the

abr asi v@olskingragditasuallpdegradedieto pfogaeastislwanalleiragaeids arcqaadpct witthi s

manner. .Thus, in certai odi ts, the first abrasi . bhe a.

rel ati v&?sqféﬁe@rgﬁpﬁg%%gwglﬁgof ﬁaatggé% 108 vggclhﬁ}uﬁén Sgragwe

rel ati velyalliddivitlotndicosss ARl Hiet Parthdé st BRl & gdrbeally HelibvaDfcAsd igedByY be a
cl eani ng abrasive and the sécond abrasive may be a polishing abrasive. The

pr esent onchpebiasiverparage’s oryvatdljnecdvpeilines of pleavage; and Giabiity fier examplsr asi ve

speci es, are t solely.limted to first gnd secqnd, ahrasives.

[0023] TPW@BFI n cefﬁ‘éﬁ’ ﬁn@‘?f%’d’ieﬁ%%?%?r#}ﬁ%at?g?rgteaao&a 9}8/15%58%63%&{15?%?1%” icle
si ze an@oft&eaﬁ&ﬁegfr@-p%l?ﬁ@& ¥IRafiAS aBraz0es Mshpdel hid SmSil&epartibled §olighifg

enbodi ments, the Tirst particle size is greater than the second particle

si ze. | mbrasivesi huténiverdpneembodinteats wilkhavgabgadivequridies opat lgasli somy ze of

2 part EhEet, B gy atyfs Al R Gt B A R R are

al so usebsivedn hi dcR@bRRva%iay QBFerenf eff@t bh ehee@rgdt BGIbEH; fg f or
exanpl e, hardness. rdness can be expressed by a nunber of different tests

known t exaimpbe caigeiidad injardifferenbeategdrfionibe abrasivenessigradigel Axy pagper

Vi ckers, .apd Rockwel | hardnpess.tests d t.he hs scal.e of hardness. In
certain® ﬁg{?ﬁ’rvﬁé ﬁ?ré{?e feﬁ‘:éd‘?(?]l’nstﬁlsa{’bq?%tﬁrv ?ﬂlug’ 3 C%ﬁlyglg AT ﬁbgo %éIB et 16 f’?ﬁ at
gener al -5 Iﬁﬁggé dneRtval 16w ekahteRisiRdua tHe®ecdMa abrasive may be a
20071076396PCT/ US2006/ 062403 8 the target surface to be treated, and the

second adletivelydighcleamopiabtasivg. dbr exirvele: thedirgfabeasive paynys agldaatghess of

greater than or ual to the.target surface to be treated. ln various
enbodi m& fass,weazﬁug ﬁg?‘m% aprasive W%K?ﬁéjroﬁfﬁg?g a%Fasb‘feea eerpr? S 1. In certain
embodi NRBEHosHHERB opfohdIRSRNIIES BIReISY bf AFRrdrE abRRIVE PREBElandekensi Ng
abrasivesﬁEESe a Ngbs har dness oﬂsaboﬁf 1 to about 4.E$ﬁe desirabl e

har dnes solely limiteB 4e st andisheondaabdardees. of the target surface. Likewi se, in

vari ous di men oli shing.,ahrasi,v ave. a s._hardnes f.qreater

t han abéﬁ@g , or i%%%ﬁ)n ﬁerfaén8’%’1‘5’8@%?@1’8@%@&#%@%%%% &:’%gs cﬁargldggr icle also
of ten rehliaRt SecdRBABIBRAES a sbodirf PdrtiviRlsizel IMc& it @ibodithemdsthe girdtave

hi gher abrasiveness and a relatively high structure abrasive tends to have

| over alpatiédly sime ixgremgr thag the secondtpariéclesize bin engincembeadipyendh sbg fst on of

i nseed o0il .or, di but3r.l phthal at P r.-100 grans. QO bsor.ption
val ves. cRirels bEARF B BP0 S S REBE R B SR e
embodi NBRichd dbrhdivS haPaphiitieleRiRast apBud.b nabedHiut Bpnst ruct ure of greater
t han about 90 cnB/100 g, and the second abrasive has an oil absorption

struct uf@02df | essOthearpasdroeiers3ge els8/use@ fpr categorizing abrasiveness of particles,

including for example, hardness. Hardness can be expressed by a number of different

tests known to those of skill in the art, including the Einlehner, Knoop, Vickers, and
Rockwell hardness tests, and the Mohs scale of hardness. In certain embodiments, the

first abrasive is a cleaning abrasive that generally has a hardness of less than or equal to



[ 002611 n the context of oral care, the efficacy of the abrasive can be
expressed based on a cleaning or an abrasion basis for a dentifrice, nanely
the pellicle cleaning ratio (PCR) or the radioactive dentin abrasion (RDA)
respecti velwe 20d8bfaests of perfoi m ng PCR and RDA are desctivhsdsddasdsni t ed
States Patent Nos. 5,939,051 to Santakucia et al. and 6,290,933 to Durga et
al. ldeally, RDA values for an oral conposition should be bel ow about 250
to protect tooth enanel/dentin. In various enbodi nents where the target
surface is an oral surface such as a tooth, an oral conposition conprises a
first abrasive in an exenplary dentifrice such as those described in the
met hods above, having a PCR of greater than or equal to about 40, or

gr eat er thértangetisorfacsi®; bedrehted, %g drseapnd sbipeiveay ¢ pglishimrpbresivg tleatt er t han

or equal_to agbout 80,.o0r eat er ..t ha [ | . to about 9Q. 0 r
embod mesheany Rae s Paradn fgt Bhmtenas oBue LRl ebPudROts Re ket BB o
gr eat er vhiiaiis Smbeaikents, AnddeitivetsaMols Fadobsh cEprasiNBahay imgerdin RDA of

| ess than or equal to about 250, or |ess than about 200, but greater than

about 1@obodineneosTth 26 SoBROTUSTECEIRe2B(90M qreprl|cdenngdbsadvesiddi nent s,

an exeml.ar ol shi ah i ve S rikel ize of. about, 0.5 gra to
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ratio i hafdne&X6fMHeahisetlQitfick! Lo@wade, o CRIALs enfisydlimbatd] %&thragﬁa&mv@‘ | ess
t han about 250, an oil absorption of |ess than about 90 cnB/100 g, in

var i ous herpadiehsrhardnessof grraterdboueb@n 4e ot 4do eboytdss t han about 50
cnB3/ 100 0028 i t.abl.e ahrasives jnclude mithqut .linmtatign.. silica,
ST oot dboag) D7 2o The iR ot S aloB S el ithein il h xliv

al um nogblviseataie tide o AsvdRIBhON iresiv@&Reb hh@ a raatdlp highWritteR,absisitec €0US
or di atomaceous earth, pum ce, calcium carbonate, cuttl ebone, insoluble

phosphatterds tedwpe kiwer absadiveness [Reiticls shattzne may bedndicated by ebserptiesion, and

-f | dehyd ' | il I+ bi de,
i or oo perat o) RECRER! pe R TOLPEPE o dump Pl BBkER yaRRE A nat ons

of col | eh&halrddad SR HeySSEUIRILOLEMet 2B P28N dnGearthitvaribidiyens] 4 tikase,
commerci ally avail abl e under the trade nane AVI CELO from FMC Bi opol yner

( Phi | adglapidlehasy oilghgoraiien siswdtitrecntisseaienhanabpit /440§ semshe As used
herein, "mca’, refefs to. f..a group of . hydrou | /10y ilicate

i ner al SEYEARERSYE %@p%@%sé)gp 49 pllec:f&eeccff l%ség}éa} rﬁ%é g@%‘%ﬁ"%& eavage. M ca
can be, [H@6] exanplftheEbRRkt ¥ dial caB& HiaPeficsdy ¢fithé hidssivae@be agpressedpl i fied
by muscovite, biotite or phlogopite type mnicas. [0029! | nsol ubl e phosphat es

usef ul deserbems icleaninigmelanddrasiarhlensirdep h deatirigonamely Belaclegniayg d

pyr ophospha |1 ]ustrative ex es. | e dicalgiu ophosphat e

di hydr atrgt,m gi?ci%?l G ﬁfapci%%cﬁﬁfgtd nglil et g,f{l[%:glrce:'Pue gﬂgg/lg'r omgegﬂr’llé%h%sphat e,

cal ci UmHYeRRasPORGA RIBA Gad Géseib&Y rOURRSPEat® Patdrit MdsC5,939 gB1asphat e,

cal ci um net aphosphat e, potassi um ni et aphosphat e, and sodi um r aet aphosphat e.

[ 0030] | Panieivcit at ananskl, AR, to S gisalt M@Elym@ﬁevaiu@srfer aoRdsition is
sui tabl e for cosnetig 0, oral ,us i.t h_hunans,,or ot i ..any orall
or ' coameprPREte bR BhdtR s pHE ot b r RSBl R, TR BBy OF &l 1Y

per sonalenfRidemeRisR@sdre titarded stiffgceGase oedl suffacedirh ac angothpamesi ti on,
abrasive sel ection may account for the abrasive type, fineness (particle

si ze), pampositensomprisest firyabrasive inns cxpppiary dentilicasideas thesensur e t hat
tooth enaBlydqtn 1R niGR Sh¥ L YafRlpAMER of RO Fhat Seqifal ' BHotRIBR 1 0N
greater than about 50; and a second abrasive having a PCR of greater than or equal to
about 80, or greater than or equal to about 90. In other embodiments, the oral
composition has a first abrasive having an RDA of greater than or equal to about 75 and
a second abrasive having an RDA of less than or equal to about 250, or less than about

200, but greater than about 100.



WO 2007/ 076396PCT/ US2006/ 062403 10 100311In the preparation of an oral or a
personal care conposition, useful abrasives may include silica abrasives
such as precipitated silicas having a nean particle size of up to about 20
M Crons, SUgH 2&5/074B8DENT(r) 115, marketed by J. M Huberpcthgwogoden:G ace,
Maryl and, USA), which has an average particle size of about 8 to about 14

| Amwi th an oil absorption of greater than about 90 cn8/100g, 100321l n
enbodi ments where the dentifrice is a clear or transparent gel, an abrasive
of colloidal silica, such as those sold under the trademark SYLO DO as
SYLO DO 72 and SYLAO DO 74 or under the trademark SANTOCEL(r) 100 al kal i
nmetal alum na-silicate conplexes are particularly useful, since they have
refract i@ ndi cel viripss eppbadiimentsf ameenvalaryreilisbingotbragévd hasq pagénle- 1 i qui d

(i ncludipn er d/or hu ant tens co nly, used in dentifrices.
Such ontba drape: GRmble HEUFS LB MR FHB-F A Bt A L Bt S aiiBidie o
decor at i J@nineiiogR ah BxéplaeRAEhi@kice ofl ORABE UsH] Ao 8D, SMIDA AR Shate
materials for preparing oral conpositions include high cleaning, |ow

st r uct ura@oyt 3 an g pheirptign oleshthas abhas) ¢rat/MEP gdinurdions eimbodiraetds

desi gnatlie%q Sglg%%?% e,ooﬁfﬁg%sﬁg%%%@@i son Chem cal Division (W

R G ace RITO XWA 650 is a silica
hydr ogel [0628yp0s eds@itatdasbriagivesinefudeal it ddimisitidre silicExBRmkAdiNcdt, | | ca
hydrogel s may conprise colloidal particles of silica having an average
parti cl eleming @icludipg calgingthalwmitvoy pxide), plamimosidiceias, saclpes hemteitaut 10 pm i n
ot her enztég 1€enﬁar]<;[h§1; anV\élthcaas i'E' ran %iot]:) abgcl’Jt e4 0_about 10, or g.bol,ét 6 to
about 9, eh Treasr ed a %8 B9 ny W Igrhaf Siiad fpﬁ’écep‘é P FPER S he xwA

650 contcaittiehaethsol@bte phoahiaitts, 36HpbsitaRBbsuiRbhE el RS résiBMenbR¢ ti Cl e
size of about 5 pmto about 12 pm an Ei nl ehner hardness of greater than or

equal t desiboind wrepdorpdebyds meginy pelycabpnateliwn qagkids dorgnearbigle, oi |

absorpti 90. cnBf, 1,00 for exanple. about .40.cra3/ 100 g
t o about 58%%§§6w§%§%§%§??§m§58ﬁwoﬁ%*écrlﬁé(%f@(ﬁmgn @nﬁ%nleo ngﬂfﬁoélﬁ’\ll ag[ have a
Br unauemickserpdtilliae delltébdeaind(dBEToxysnuthylealdsRacd o il 4ildPe uides. XWA
650 has a brightness of 96.8 techni dyne. Such abrasives are discussed in

United $hatrade pamertVIGELBsromd S Biepolpmey & hdtadgiphia §ogHbAdenler usef ul
0, S A o PR Y g 1 o
2007/ 07 &8 B9 BEJs 4R8I 68443 minerals with plate morphology and perfect basal
(micaceous) cleavage. Mica can be, for example, sheet mica, scrap mica or flake mica, as
exemplified by muscovite, biotite or phlogopite type micas.
[0029] Insoluble phosphates useful as abrasives include orthophosphates,
polymetaphosphates and pyrophosphates. Illustrative examples include dicalcium
orthophosphate dihydrate, dicalcium phosphate dihydrate, calcium hydrogen
phosphate, calcium pyrophosphate, B-calcium pyrophosphate, tricalcium phosphate,
calcium metaphosphate, potassium metaphosphate, and sodium metaphosphate.
[0030] In certain embodiments, such as those wherein the composition is suitable
for cosmetic or oral use with humans or other animals, any orally or cosmetically
acceptable abrasive can be used for an oral care or personal care composition. In the
case of the orai care composition, abrasive selection may account for the abrasive type,
fineness (particle size), particle size distribution, and amount of abrasive, to ensure that

tooth enamel is not excessively abraded in normal use of the composition.



11 about 10%to about 25% water by weight, where the nean particle size is
about 2 pmto about 4 pm The particles have BET surface are in the range
of 150 to 400 n2/g of silica. The XWA 300 abrasive has an oil absorption of
| ess than SoesBihkess g silica; and a pH, in a 5% w w seepessivdss2i0 boil ed
(C2 free) dem neralized water, equalito or greater than 8.5. Such
abrasives are discussed in United States Patent No. 5,939,051 to Santal ucia
et al. [0035] Anot her suitable high cleaning silica abrasive conprises a
silica product, where the particles are about 5% to about 35% by wei ght

wat er, having a nean particle size of about? pmto about 11 pm an

Ei nl ehner hardness of from 12 to about 19, an _oil absorption val ue of about
50 cut 3/[488] g t o HUEEPTERTIAY AlGe Fal K Hersepl careSoRmOsition wishitk 100 t o

about 7QQ 18/ rily ALibEdsicd EraBiONIRER L pARALHLY nIARER LEM,L O bE

greater t an abo tec yne Pica pr oduct comercially

avai | ablpartade SEOBDENT (crz)boh(BBO ticvong,.siith h@ﬁéouﬂmmwma@ae&by vyl and,

USA) . [00361(%e eé{ﬁ#n gh_cleaning silica abrasive useful herein has a DBP
B

st ruct ur&uRsy rpgpdaiangly é@whﬁhuh%aﬁnaaﬁr@gepér@i%zw apeBte 13
Jim a Qb‘aﬂéutaﬂq}g%mﬁtt%a&\ (ig%%éhrélcg}(ﬁ% %H%%Bﬁt %aﬂfﬁe%ﬂ) and a BET

surface area of raS|ve I's co ially avail abl e
as HC 8(@32t om Grhxmnbo%eafsoﬂlm& ﬂmtﬂérﬁtﬂhea Bial dlead oalansparentyblfanl as a

polishin ent substantial ]y raonodi sperse silica abrasive having an
aver age g?ﬁsf eqf éoﬂ‘? gﬁ’e‘ﬁ]éqa %C%ﬁﬁ?sefob%\ln‘{l@(?@?}@ﬁﬁ@aﬂi WA ®ph oral or
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certain ahnhmﬁisﬁmatescomﬂﬂacesmpanﬁcuhnlynﬁ;eﬁﬂf gindecthephave widtidre isdftes i C

cont act, . and éecond br asg ﬁ can be chosen fromsilica, silicate,
al uni noSiose &y fadicesgfgellnsagepbHatie! 1%‘[‘@5?«%%@@% phosphat e,

mca, z ﬁakﬂetcf'a rg:%??ﬂe ’coﬁ{ﬂlﬂ)ﬂg Med dé}{tﬂ'{l%ga%ﬁgh' Sr®BhtdentS bl .!(Go%n

cuttl ebone, conposite resin ycarbortate, boron carbide,
m crocr yisdswdblle whendbxe ﬁlmaitmrayxsieaﬂhlenmer dedorativesenctiordierthy airirlees t her eof .

[ 0038] Pol i shi ng atgﬁp? s for househol da[)roducts can be any of those
di scuss&3dbove, u Bingabraniys rmatesials fep Rrepar BB @8al caMERFINgRs oxi de and

cal ci umyeaL RORBhH Rleanit) %ngﬁﬂgéﬁl?égs%?%?gs@@e@{ 982403ndw marketed under the
trade designation SYLODENT® XWA or SYLODENT® 783 by Davison Chemical
Division (W. R. Grace & Co., Baltimore, Maryland, USA). SYLODENT® XWA 650 is a
silica hydrogel composed of particles of colloidal silica. Exemplary silica hydrogels
may comprise colloidal particles of silica having an average particle size of about 3 pm
to about 12 pm, or about 5 im to about 10 pm in other embodiments; with a pH range
of about 4 to about 10, or about 6 to about 9, when measured as a 5% by weight slurry.
The particles of the XWA 650 contain about 10% to about 35% by weight water, have a
mean particle size of about 5 pm to about 12 pm, an Einlehner hardness of greater than
or equal to about 5 to about 20 mg loss per 100,000 revolutions, an oil absorption of less
than about 90 cm3/100 g, for example about 40 cm®/100 g to about 90 cm?3/100 g,
typically about 70 cm3/100 g. The abrasives have a Brunauer, Emmett and Teller (BET)
surface area from 100 to 700 m2/g. XWA 650 has a brightness of 96.8 technidyne. Such
abrasives are discussed in United States Patent No. 6,290,933 to Durga et al.
[0034] Another useful high cleaning silica abrasive useful with the present
invention is marketed as SYLODENT® XWA 300 and is a silica hydrogel containing



Househol d cl eaning solutions typically contain abrasives that may al so
serve as detergent builders. Anon-limting list of such additional
sui t abl e abrasi ves for househol d/ home care cl eani ng products includes:

pol yphosphay@seo7hisedsudi ng pyrophosphates, such as tetr asoais2o0s/@n403

t et rapot assi um pyrophosphates, tripolsyphosphates, tetrapol yphosphates,

al kali metal carbonates and the |ike. However, selection of such abrasives
is knowmn in the art, and typically is highly dependent on the scratch

resi stance of the household surface/ application. [0039] A nethod of

cl eani ng and/or polishing an oral surface conprises introducing an oral
conposition into an oral cavity. As discussed above, in certain

enmbodi mempet 18% o draatt 26 B rist bY Wﬁlgcl)érfﬁ]ﬂ?% &ae mepn pATHARTZCs ABPRISEEMEOs econd

abr asi ve th an
or al Su@ibgg’ééf Sljs%ﬁ%%éﬁ % fﬁ%{&ztea\éggﬁes |%\%JX{E§ osffl%@g)lr]%ot%y c{%cifgglccénsm vel y
smal | er TfHelXviAr Soonmidssvetislsianil a{lﬁoqmﬁtaﬁfﬂese ghawi 20crhiya 0o gaﬂlcswﬁdaa:pHand/ or
the saliva. Wile not |Iﬁltln9 as to the present i nvention, is believed

that théneddcey s susppnsiomir kqiled; C@zﬁfeslﬁewrae izad veater, sﬁ%%%m@rt he
disinte 4 ?’% t he surface
to conti ?R)%gl H%hn% §ive ra men?s c%?t@@%%ﬁiﬁ%ﬁ&gngﬁ?% eé.ﬂ%)'ue kinetically
del ayed gag{a@@éeem the pol i Shl ng particles is believed to inprove polishing
performance, by increasing | ocal concent ration of the polishing abrasive
near the{ﬂQﬁsau sur faether Iraningalicheahrasive epropdses asgir predrdter

cl eani n Si [t 18 0 ge of

br ushi ng" gn %arfl&a??%g o?ltfr’hff:lQ %ﬂ?ﬁ%ﬁa/&ﬁi%{fa Eé%aiqgfés W gﬁr{l%a%% surface
nmay augrgRtofabut THRMGYabbiel IGapd Bigddiolet }iimdmgssocsf fidia 10 It@hbcﬁuﬂg,aaleoﬂ

[ 0040] The filnms of the present invention nmay have a substantially |amellar

st r uct uragsorgtionyahie of abogk 34 i/ A0 Eé%a@%@én}%l% ABELrgcearsdiihns
, t th
{hi Skneb®8f 100R BplEA L of SR, rHEboBARIE RRaAY WpiioBe 080 | e

and genghah hiyout196 ketdhinidy e Bﬁﬂamsihak lbyodnict adomiherneeillgdivaiisblé as nel | i f orm
shapes, for exanple. In _certain enbodi nents, the |anellar structure is

subst antZEQD?NErfTOIﬁ&M uber §Hawre de Gencn, Mawlsad 4%f)y- di mensi ons t hat

i s subst ally t h I

i mgﬁ‘i% Ly AhSAEhigh Al I%@gr%@%ﬁrggxg ugéfa?ﬂ&a%s A BBPLBE ture of
2007/ 07Q@Q@R@Mg%ﬁi&@ig&&aﬁd&%ﬂﬁ&me%ﬂfbw 13 RO e ofeoutbhe fil N
may have an aspect ratio of about 5:1 greater. Cenerally, an aspect

ratio (ARput8(inefinagresys mspsnﬁlpe) b 813&'" spsfacharep ohge M268 W 3 Bhgpest

di mensi and .D i i

enbodi meaﬁfasswelsf ?ﬁnme@glrrpf |n§£l{@es!l bPe as (Z‘tsg@?{ %?&acgo%?%%ﬁ%r ésugtfa ?acgel?étahat can
appear a$raiveulehant h@iohmgageﬁm haabstamdidllyonghodispaesslierdladiivent s t he
filmmy be deforned. In such enbodinents, the filmcan have any of a
nunber dRViigATeRerageRartriggiaracienef aokBHh, curved surface. Further, the
term"fi enco S t el allty of
filmf rzig(;%h %Sé?r?%%gaagn%égkﬁgs mﬁ&#? g{ %aez%mrl gg% % g lfjt:al ity of

fr agrrenta@rasméaﬁeﬁﬁeamdas)énmmm Bilic® alidntdanedeiuaf cabontte inll ditdlSuto about 10
mls, about 0.5 mls to 9 mls, or about 1.2 mls to about 3 mls.

cert ai n Réwbpidtrekikswitehin qeé#agtw pdimenty, theeasppesitiqn igsafedggpral oro 2 mm
o es BRpAYEGRSC) thd e SR Hrae LPAIBIIEN f BRcRLALAST 20 11T

f1 akes 6P or ¢ gechrative's ape, suc rectangle, a
squar e, amxﬁhfo@ﬂleatepamfmﬁmbﬁiumcmbyi@tencalauﬁﬂ?rdroge:dpmhdte, anich, t he |ike.
[ 0042] Exanpl es of useful filnms include those described in United States

Pat ent Reolitg, lsedingsiticeoys Bs féntemaegous eaythi dlicony giridlebeng, prmim, BPTPasfeON Nos.

2004/ 0%3332 oIfe %9%‘&335&’; %ﬁ%ﬁt Ca%g%e%%?(:‘l n?,;‘t%ﬁ%% P, nhero'%%%%lﬁﬁe S

g any oOr "a var erials,
i ncl udi ragnb@ﬁmsr}geﬁgi erials, cI ays vvaxes and m Xt ures thereof In sonme
enbodi ments, a filmconprises at |east one filmformng material; in

cert ai n [€38bdi nerPdlishitg @araanwﬁfmhnvw@dépmduats Qi}arbﬁram’@@ thpspdisghesed Usef ul
| h d hyd
brboa; b e PR A8 SRR e, i AR08 AR BRINTELBond @ 2OTF

exanple, a water- squbIe breakable pol ymer that dissolves during
application of physical force during use, such as during tooth brushing or
scrubbing while cleaning with a brush or pad nmay be desirable. In sone
enbodi nents, the polyner is insoluble but breakable in water by being

di spersible, i.e., the polyner breaks down into snmall fragnents, for
exanple, as a result of shearing. In sone enbodi nents, a polyner is

i nsoluble but swellable, so long as at |least a portion of the second



WO 2007/ 076396PCT/ US2006/ 062403 14 pol yner or art aqueous-stable

hydr ophil i c pol ymer such as certain types of cellul ose, for exanple paper.

[ 0043] The pol ymers may be sel ected and apportioned in the filmto provide
at | east oRgp fo7bRR®sf Ol l OW Ng: (1) a desired stabilitypot/ukivesdsedom i n the
carrier, (2) a desired rate of disintegration of the filmduring use of the
conposition, or (3) a desired rate of exposure of the second abrasive
during use of the conposition. Such polymers nay al so be suitable as
encapsul ating materials and/or binding materials for aggl onerates. [0044]1n
certain enbodinents, the filmis water-soluble. The filmthus conprises a

pol ymer chosen from wat er _sol ubl e pol yners, water dispersible polynmers, and

vat er i isHsgheld qrsninmosutionsdy pispliy FerdainAban s dhatarealse IR abl e pol ymer,
wat er - s . r, 15 i I ar - X I I y be
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pol yvi nyhipydudhg aiooiat coRBitiomntohnasl daite. Asdicgidedabergae cemdiacul ar

wei ght of about lgtg, 000 to about 1.5 mllion, vinyl acetate, )
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5630 PR (aua Pan g Pt T, Be Mo (@i B LE AR o AR AR,
Jer sey, TUBAImGIEgAdeb yntovmi ihtality oy budpysstvely soaiferdilnyfraginaitata)ing eidyl ene
oxi de graft copolynmers of PVA such as KOLLI COAT(r) IR (avail abl e from BASF,
75% by \WEMGRENG WA %%BE;SHVM@W/@W}E&&HV%eMI%a £i2% to thePyeseRy |

al cohol ; : VAR { O

20071 07835500 TR SRUA0 VAR Bl el it Hdements thaj src produced
cross- | ivikkée disihyegratiohatrecgss iipesve pbﬂi@ﬁ&gléfﬂ&iaeg bfa e@kpyeuiny tHeGuafateitd €. g.
CARBOPOLO), nethacryl ates, maleic poly vinylal )h‘tﬁet her-rnal ei c_acid
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f urt her leabbirrahiraivh 6ffths polishing YbRERe r@ar theldral surface following the
treatment with the larger, softer, cleaning abrasive particles, which may occur during
the earlier stage of brushing. The contacting of the film having abrasives with the oral
surface may augment and improve the cleaning/ polishing of the oral surface.
[0040] The films of the present invention may have a substantially lamellar
structure. A “lamellar” structure has a size in one or two dimensions (e.g., the x- or y-
dimensions) that is substantially greater than the thickness of the structure in a third
dimension (e.g., the z-direction), and generally including substantially planar, layered,
or lamelliform shapes, for example. In certain embodiments, the lamellar structure is
substantially planar, having a size in both the x- and y- dimensions that is substantially
greater than that in the z-dimension. In other embodiments, the lamellar structure is

non-planar.



[ 0046] Usef ul wat er-i nsol ubl e pol yners include polyners soluble in at |east
one organi c solvent. For exanple, acrylic copolyners (where carboxylic acid
functionality has not been neutralized), cross-Ilinked poly(vinyl

pyrrol i doneyo 20@076%anpl € KOLLI DON(r) CL or CL-M avai | aetraistdosos2BASF,
poly(vinyl acetate) [PVAc], certain ce | ul ose derivatives such as cellul ose
acetate, cellulose nitrate, alkyl cellulose such as ethyl cellul ose, butyl
cel lul ose, and isopropyl cellulose, cellulose acetate phthal ate, shell ac,

et hyl ene-vinyl acetate copolynmers, vinyl acetate honopol yner, silicone

pol ymer (e.g., dinethylsilicone), polynethyl nethacrylate (MAMA), polyners
insol ubl e in organic solvents, such as cellul ose, polyethylene,

pol ypr op¥Pdtle, poEyRisseddn apethen ay hhedlme arayaye, anpspestartioef ahpt Adt i c

r ubber, i ' fA _SUI I fi f or,m ng
acrylic %%8%%%&%%MW&%CE%€ @g{ )%&}%&v\%i g tSL! cﬁ %legénr” %sntklgh%l%l of a
f ert - butyflthatongeatidhendiyh ang Dyis abelefBihyfashbitestaiindngoRolydRtaic onmer ci al | y

avai l abl e from BASF (Fl orham Park, New Jersey, USA). The water-insol uble
pol ymer ssregdimentsy @ il sempsisel apeistansially centiuousyusfpes Siabepnasineaeas zat i on)

o oxaripsnfdt SRR ARSI B-REMS ROl M IR, W0 aLUBReT T ° 01

wat er stahlehddimént tRe filmehg AhvPatc e nidWbertsfdhlp&Ytrdii &ﬁnchgl
sulfate. An exanple of an_acrylic copolﬁger di spersion is KOLLI T(r) EW

30 D, a BovsthycuresdirfagguBuwither thadermsi’ GHmoenepimeaskss bosk pyinglestrintaney |

met hacry) 0 i i . te to e |.

nmet hacr zﬁsa %1 %Sp%ﬁé’%gﬁ% Qﬁ%n gﬂgg[e%& \%“ %ar%ﬁ?ée’%g%e ng%er%@én ﬁ%’%ﬁlﬁ S5t wei ght
of aboutpl8efitPDiragvents aldepehdentyBASng b BRItk beabdigofiuhilpal abveit 30 Or

wat er-sol uble fillers include, without |imtation; natural gunms_such as
sodi um angs. ket 0.2 gls 49 danilsn or abaitddmie g abkpnhdaeideila ceppigisrabodipents,

2007/ 07 r_.gu | ul Ltin,
chi  osar e B SR SRR of BatiPopb Binl Thcltity it Rea 00Ra b
t r agacarrdpanaitd cat heepropledsadihafidiee o phiced, oh et iftichdedrattlelshep tsuth,

anyl ose, high airtytose starch, corn starch, potato _starch, rice starch

t api oca astadiesinglsehsatagy arirclone sfangde arelEg Ay elstarpufiaaypnsh and the Hveat
starch, corn i d . : . I hi gh
anyloselgﬁgach), g%%ﬁé%%?f éggH?ﬁ%fgéﬁggggﬁgd%?ﬁ#%ﬁ?ﬁgﬁ%gggﬁ%%?%ggghc% as
col | agemo.\¥n9,920 66 Boyd étsd); Blnéted Sat€d PateteemailicationtNok. 20001ERE33250y prot ei n,
and gelatin. The filmmay further include dispersible or swellable fillers

P e .
such as 29B4( ¥1BeW4stng 204/ 80479l teBeyd & al dUsefubflmymagnberigidpenlastion sal ts
of al qgi . ! di.r . . 2QUS ition, the
I A e et e e T A
parti al Intixeaes thezedfl Db sorpe bxBdirhéht, efilhi dompmseshelessicdhetthatfoihend il m i s
storage-stable in an aguegus conposition but disintegrates during use of

t he conpBaierirbin coriqin gnbedisnesyin Sk Mbmtiormingsmaterial eaIYPYiSes RRAYEEE- anount  of

Bbout 5 Tardiphy ik tie BYSbhilc b Bttt A kRRA hobateds S nss by
wei ght  @imlidiimiehisihe fpdlyanel ik selbledn aGolvens tfeBekadiple thgtenai@lexaBipld) b e

polynmer(s), the filmmay include partially water-insoluble or
wat er - s\wetegsglablshre Polymss thatslissplvgs during applisatigaitrhyewgldpragei ght of

the fil 10 . %04 i. . . '

erhodi menr2is S i35 M GrPERbhm e B R RRERA T ding Bl o
carrier parhipbeEsdirable Ineinelentdibertspihd podfiraéris issdlublé Butbekdbdd s i n t he
filmthat are balanced for stability while stored in the product carrier,
but di siwitegbrbeinggipersildetis. she pelsmer brraks devmdnthiadl] {regmentsaioned

t herein. 9 t ai ' t i 4. incl uded. | il

opt 1 onalT P P8 e s NS h TR S e B0 O R dlpbial \r

sel ect e@wiellablays IBn@hOREast @i JorEdh ¥EtheRE®N db8si0¢ Is expoRiA WThe® af he
intensity of light reflected fromthe polished surface, thus enhancing

per cept POHTBETr ¢Pesset Sllydmealodpwn dayirigossl thewobyhen eandaern Water-tepelidat! in t he
film such as, without Iimtation: surfactants, emulsifiers, plasticizers
such as mneral oil, glycerol, and propylene glycol, clays, inert starch
particles, cellulose, or other fillers,



WD 2007/ 076396PCT/ US20061062403 17 waxes, texture nodifiers such as cold
wat er swel | abl e, physically nodified and pregel atini zed starches, and
colorants. [00501ln certain enbodinents, the filnms can be prepared using
convent i onavo 200t/H148960N Or sol vent casting processes. FerTaxapds03t O
prepare a filmby solvent casting, a f4ilmformng polyner is soluble or
dissolved in a sufficient anount of a solvent that is conpatible with the
pol ymer. Exanples of typically suitable solvents include water, alcohols,
acetone, ethyl acetate or mxtures thereof. After a solution has been
formed, a plasticizer can be added with stirring, and heat can be applied
if necessary to aid dissolution, until a clear and honbgeneous sol ution has

been f oPRBHEET Q) anGREgoRystable ydenrhilinpelymen sugtbrssst pirstyaasiobasflulasei for onal

i ngr edi as bul ki ng agents, plasticizers, surface active agents,
fl avor s%g%\%%e%?\%réetener S. The solution can be coated onto a suitable

carri er [6048Bt r at eThepsyinats aag belkéleded and appodiohkd M tHeFilEFotpablide at

enbodi ments, the substrate has a surface tension that allows the polyner
sol ut i ofeasborgpidhe fdlpsving: (dhz desiredrtahilifyed doelfilon s thespwian @) p dapiresbut

soaki ng..l . & i Il SSi t . the. strates.
Seampl o2 Bt Qsree B o BRI A g i P HRRE B A AR AR 2.
steel , EkpsuteoibleGeadridyabiasivd difigg ase ditthe EppsitiBu Peidh pdninghen,

Del aware, USA), pol yethyl ene-i npregnated Kraft paper or polyester plastic
i ners. ajsodsEuHrYERg chtapsWating piaterals pad fotrhindiagapaterials foragsiomaerataso

hi gh-t enpanat ure @i r-.hat fo ']Q?. < Aryin negl . vacuumdrier,
or any W‘e‘f Sui t%b{egaglré%lyn%d%%ﬂ%pﬁ{e%¥ g%/a%%oseoguynlgt gg%jglgnrl?élfsy affect the

active kcogipedécapdlyined thédet \im dfatérizeliblé polyDhutd, Reatelr Hbpdtsibldigolinkfs can
undergo preferential_ stretching or other alignnment processes, such as
di r ect i 8R4 Waleringplghls polarersa The selativs smAwRts &% Watesrinselebleinolmer, #ateyn

abrasiv i h e i i thyn,t i Shapi ng of
he. dry SPRPI bRy L oAl ST ST BhagtBq 1 bia 8 sibbBn O
si npl e bhadet ofifscond abrasitva pyoortiptizich hpowesigobuel. orBuiw gl the, the carrier

substrate may have nolds forned therein and the slurry may dry in the nolds

to a prEORIPOEHAN fdsedhapebyibiushing syubbiagney ether medumighadiorelusingigienent s,
a substgp{ﬂeaa{aq%u\éoﬁqﬁ&kn%@%ﬁ&pnent of abrasive particles is created within the
al'1 gnnen

film An axi refers to the alignnent of abrasive WO

2007/ 07 gEASPCT/ USARefA RG24 it8nBatHei il Baedis@ngatat-sdlaBietpoddfife)Dge of the
film such that the abrasive/filmmatrix has an anisotropic orientation.
Thus, t B¥ERIedHa celbHasy sferpelymer, fnqlvdingyhosgrhosendipmihydroaalylaxi al

al i gnme .k hi i i | 1.ndi vi dual

par '? i cl g%mﬁg%/{wslﬁ%‘gfsa%f %‘g% PWE%’ES’Z%%@@@PQ%WQX?‘ﬁ&?#égw| m Since
nmany abeesiabée framtthe Desv OhvRidal Cegiphay (Shdpas, Midheaal UgAyeat of abrasives
within the filmcan provide a nore planar _orientation. Thus, a film

conpri sm Ghil®yprodustsrinsivding for eyrmple MEFEQCELE B FRMESHO @ osur e as

conpar egxmi @Hq?g' ] / i g%& icle that
is di spg?@gégtrﬂﬁoug ouﬂf@b ﬁg@@gﬁlﬁ‘?@#’ ra?;?;ﬂ c?%%loé{) en(,jéih%?%%%?’lyg?g%%sre efore, a
subst an{HEC), ynetkyladellaldsg (M tcatfoxghietisf] cellnloséd (M), lormimitirpethetdof.even nore
exposurg) and greater contact of the abrasive wth the oral surface, which

i mpr ove &t yseHil pglaners srcludeelyvigyryrrdlidens ¢BVP), which can have a weight

average molecular weight of about 100,000 to about 1.5 million, vinyl acetate,
polyvinylpyrrolidone-vinyl acetate copolymers such as KOLLIDON® VA64 (available
from BASF, 60:40 by weight vinyl pyrrolidone) and PLASDONE® S630 PVP (available
from International Specialty Products, Wayne, New Jersey, USA, 60:40 by weight vinyl
pyrrolidonevinyl acetate), ethylene oxide graft copolymers of PVA such as
KOLLICOAT® IR (available from BASF, 75% by weight PVA, 25% by weight
polyethylene glycol graft, polyvinyl alcohol (PVA), acrylates and polyacrylic acid,



(0053] Conventional ingredients that can be used to formthe carriers |isted
above are known to the skilled artisan. The carrier can be a |liquid,

sem -solid, or solid phase. Wen the conpositions are an oral care or
personal caj@2000mesi tion, they may be provided in an et@ukio&ss2403
dermatologically (i.e., cosnetically)isacceptable carrier or vehicle. Oal
care conpositions can be in the formof a dentifrice (including

t oot hpast es, toothpowders, and prophyl axis pastes), confectionaries

(i ncluding guns, beads and chews), film paint-on gels, professional

polishing formulations or any other formknown to one of skill in the art
where abrasives are enployed. Personal care conpositions include: soaps,
bat h gelisclugizgypoleashdate expss-Einked pelyperylade polysoer| gessoiiteednai | care

pr oduct nd .t he. | ke e c Liions . include er, es,
det er ge%{d 5%&”@!%%@%%%@7@@@’ on %g%%@%%(s:’%@gmcpaorl ¥ ?Ienﬁ ag eﬁ\%ﬁrg giselics
dependentidddpbliendqs k) SANTREBE), pobfalkRydaed dxiides] HcRIERE pUseigledetide,

conposition. The carrier may be aqueous, in which case the carrier may
conpri séeandyethpione glyspland ogdpwavisy] palser. Aswpptecitelby 8obillsdrstisasy ~ about

20 1 0% ] j. ' h ' , th
carr i or g B nne e ke R E M bl RO EROSTRE . R

filmfurdodhghespagpnélies a functional material. As referred to herein, a
"functional materjal" is a material having a desired utility in the
conposi e | n vHpefBlivateraapluile pelymans inclitdd palymersmheluhlad atdeast Prainsi ng,
protecti . 0 396PCT/ US2006/ 0624 9 therapeut.i OSnEti c,
oot het (B e RV FoPaRe oy 3gBlmats Pnd shAR FBE R Fomi RN ona

mat er i alhad @pebels repealitdd), appd-lisiald ors(vign piiolifohé)eforer@@pid i ons are to be
used. Exanpl es of functional materials for oral care active materials

i ncl ude KQLIIDONP &L. ag 4leMhwdilpbleifram BdiSEnpaly (dorncaata PV Asheedainal acti ve

agents, i - I S ti-carl Lant i pf tory _agents,
ant - serseibiogs @ Bl BPERk o SILSE RS RIS AR, by LRI AK 8071
per sonaletigdkelldluses bt aklluledes bhdisoptdisil beltulo®, Gllulssdrdaae: plahaiMee, agent s,

condi ti oni ng aggnts,_nnisturizers and enol | i ents, enzymes, other proteins,
vi t ani nshelfgegethiflenpividey] apsiatesiopslysterf giidirseatedrpopalmer.cligenemt er i al s

i ncl ude, et . f cti L agredi e ent. buj | ders,
and cond®tIORi (ﬁ%" Qgiel%?‘g}%ﬁ RF ﬁggﬁﬁeé#%?a%@gﬁgaég@%%f é&é’%‘ e{%léllg()fulbge
coNnposi tih efganiydol v, kiich acdelidsadsblydibylehe, Poliropyene i pulydsereg f or

exanpl e, surface active agents, such as surfactants, enulsifiers, and foam

nodul at dodyurgihdae and pylesdpetusaler syethetic vibbepraad cemhivatioms shergef. emt s,
fill , iti \ ifvi. t | t Io ,
Lol ven: A0 Bl AR PR S SR SRS N o

pur posesvablittolution ia ctidid] 6N tpAbhagbidyiate /aatye atglde/ Hho@5adSuL habl e surface
active agents are those that are reasonably stable throughout a w de pH

range. TREQEMEs Apwmeacialy avalliblgirem BAR GiarhamdtarkNewdersao HEDaghani oni ¢

(e.qg., LU I 1St o 1t oyl

sar cosi zlg%,&u{r%ir’ll:ag%y%l%.eﬁgs%g%é?bg‘g&aﬁ%l{ J‘eg@‘é{§ ?r%%;}\%, &e%gq%rﬁgfﬁ €720 sorbitan
nmonol aurpalEnerIAAEON 81d 2Ry berthHiidledsenh ahia i3 efpbifyaxy Ohb yk&aEPYAcsor bi t an
mono-ol eate, TWEEN(r) 80), Poloxaner 407, available under the_trade nane

PLURONI CRFulsipn,for exasnpleASKOTRIGOATR 030D, aklvsighs éydispmaipn of BVidsrinc,
ZW t terioni . ) | I nd. 4. auran rL.op bet ai ne),
oo B SR AORS RO Bl SR

example of an acrylic copolymer dispersion is KOLLICOAT® EMM 30 D, a 30% by

weight aqueous dispersion of an ethyl acrylate: methyl methacrylate copolymer (weight

ratio of ethyl acrylate to methyl methacrylate approximately 2 to 1) with a reported

average molecular weight of about 800,000, available from BASF.

[0047] Other useful polymers or water-soluble fillers include, without limitation:

natural gums such as sodium alginate, carrageenan, xanthan gum, gum acacia, Arabic



[ 005711 n enbodi ments directed to a dentifrice, an exenplary carrier is
substantially sem-solid or a solid. Dentifrices typically contain surface
active agents, hunectants, viscosity nodifying agents and/or thickeners,
abrasi ves, w@hiettHssoe Such as water, flavoring and sweepenusmoagenss. The
oral conpositions optionally include wther materials, including for

exanpl e, enollients, noisturizers, nouth feel agents and the |ike. Exanples
of suitable carriers for oral conpositions are discussed in United States
WD 2007/ 076396PCT/ US20061062403 20 Patent Nos. 6,669,929 to Boyd et al.,

6, 379,654 to Cebreselassie et al., and 4,894,220 to Nabi et al. [0058]In
enbodi ments where an oral conposition is in the formof a confectionary, an
exenpl argurcaguar grmi, publulest zgari Alitiy, chipsad. pectifekitayes Brey zeBnitegeivonar y

carriers _are |1 . known in the t. Preferr .eCl | rl i ncl ude
chew ng %ﬁﬁf’&i&%’é@?ﬁ%’%&?@?@h ?mﬁgglee?g()@g%c\cfé\nﬂ%g%a%’ﬁggasegeﬁ%l n% or nore
pl asti CiAhREHBA8N beny]GeSMBRLRR18E: AsteR cor@Bdrdh, pbRyeshRY, Agentrchxanpl es of
suitabl e confectionary carriers are found in United States Patent Nos.

5, 833, 934pianal starcd3pedrBerchotwedt poiostaeth, hirleyastarch, wheatzgych.gvayieimet al .,

whi ch are incorporated . herein by referenge.in i hretles. 059] I'n
certain %?FSQ’O‘F‘H&?Q?F@ St%ﬁ@? @'gt’r]i’é’.dfi%%pr%%%tggi%tlé}bn ?gslé F\JSP%%’ .eé(?rﬁr%%(%?‘[%h oral l'y
consumallignih b gRutdd; hiY pRseRHsBuBE adcREON vy BrotaiR idotatelicapen, d@dati) a film
carrier containing a first abrasive. Preferred filmcarriers include

di ssol vabilk piotielns sayr protdinsarigbgalatin. alreitoveey Eushendnelyde dispsrseblR RBwn t o
th f skill in th t, | f . suitableqfi f i
e o oablodia A% RaE oo TIATRAEE, Rt kb Lo PN U

6,419, 9QG..18R8eH, 514,483 all to Xu et al., and United States Patent

Publ i cati on” No. 2004/0062724 to Mro et al. The filmcarrier can be
desi gned0048lhave I ethbedimenitpaireciedioyraspunernpotidon the elaétearmoyniy

treatment. dyration based he, sel ected The, di | te of
s e e e SR ol S L ey
rate thag thairh il KetPhiisdiBe fhf iSa60pE-sablisi areaquebtiscanrpositidr gt

controlled rel easé of the first abrasive in the carrier filmand of the
fil m condisintegnates Aeringvemef thscemippeitionh i Yariqus emplodmentsy Hedilprmane sane

filmformng materials, descri above i h nt ot i

conpri si rﬁﬁl"%ﬁ NSEOBN OEB’FE%TS\? gﬁ’%@%@ﬁ]e i ﬁp%%oru:% J Elgtoea ?é%%?gn/%’ natlgguI 1 Jhd(;abfoiult m may
al so corgy, $BohyHicupdabien fddom bes Absig 50 otost 1@id dbit 40 % & wéiht of
hydrophilic filmform ng polyner to alter dissolution rates of the film

conposi tthefilmadn pdditioois] of ingsxt phé water-selublenalmatblethef8ri Mgy | ayer .
Exanpl es, of suitable hydro ic filmformn i ' met hyl
met hacr yPSEE AT %58}55&@’?%‘?’? B %%’5‘("%}%% §°B’g%%g§£ %%’f/’?lg rﬁé ({J g%% 8/J \'/jly nyl
al cohol , o RBLUESIE b weBSHBOE Heehilnh| R2Boufll RRPoue B % ih ffRr eirboAAIE. In
cel l ul ose, butyl cellul ose, o _ _
various embodiments, a method of stabilizing hydrophilic films in an aqueous carrier
environment uses water-soluble and water-insoluble materials in the film that are
balanced for stability while stored in the product carrier, but disintegrate upon use to
activate the second abrasive contained therein.
[0049] In certain embodiments, oils are included in the film (or optionally in the
carrier) that may adhere to the target surface. When selected to have a proper refractive
index, the oil accentuates the intensity of light reflected from the polished surface, thus
enhancing perception of gloss/sheen. Other optional materials can be included in the

film, such as, without limitation: surfactants, emulsifiers, plasticizers such as mineral

oil, glycerol, and propylene glycol, clays, inert starch particles, cellulose, or other fillers,



WO 2007/ 076396PCT/ US2006/ 062403 21 (-butyl cellul ose, cellul ose acetate,
and derivatives of polyvinyl alcohol such as, for exanple, polyvinyl
acetate, or silicone polyners. [00611The filmcarriers may include the

addi ti onal wpasediaast s descri bed previously in the contertusaiveezhoss,
including surfactants, enulsifiers, plaasticizers, fillers, waxes, texture
nodi fiers, flavoring and/ or sweetening agents, and/or colorants. [0062] The
carrier films nmay be nade by any conventional filmform ng process, such as
extrusion or solution casting. In certain enbodinents, the filns conprising
the second abrasive are mxed into the filmafter solution casting or prior
to extrusion. The carrjer filmthickness nay be greater than the film

conpr i si Waxeshiexue eedlitiggs sashas cold water pelleble rhysierly mpdiitdsang e cont ai ned

W t hin '§;?' the film For exanple, the thickness may
be abouﬁgggghnl E@F%ﬁgf%gﬁag%hﬁg%gl with a wider range of thicknesses
f easi bl g00§09063] | In cetdimembedinastitsrein &lmd dae legrppaietiehg @heentibridie for m of

a paint-on oral or_nail conposition_where the carrier jis _non-aqueous. The
pai nt - oreXEEsoNe splyent ¢asHig Precesscs c Borsonmplade eutrare # flmdysgbisehsi on t hat

i's appl ic%gttiﬁ%gg‘flﬁmufro}xﬂﬁfg ﬁ:ﬁyﬁ@r E%ol&b?ﬁ%{;%l?gol@@d ISy ﬂ%ﬁd@ﬁﬂﬂﬁ‘&uﬂ%‘?lai cation

wth a so Icator.”Tn’various e ments, t pai nt-on or al

conposi tdobrene Gugpid S@spaaibladithshe polgnivanEkargples bfityfpdeallysgitplll goRensgent t hat
is liquid and hydrophilic, such as pol yal kyl ene glycaol polymers, e.g.,

noni oni dRPYRS et woléqlwlc%%e&hﬂ@,ce%é oronbGHFE disFeRik Adtsp 3isplgiongras

ethyl enq, Qxiienand PURERLERS WARI(LR EHRTPLS nER QU BERELAOPR! YITBr S) . The
pai nt-on carrier al'so optionally conprises $olvents, plas FC|zers, bul ki ng,
filler, rakesshscwsiid dissaldtiby) wgil agdslr and Soiriogeheoysabhitionrhas deen fyrmedy €

di scussed in nited(ﬁgates Pat ent 'Nos. 6,770,266 to Santarpia et al. and

6, 669, 9Follewed gy thepddifion phEAbresiessard Y Ry eredientse’sh@sn be in a

wi de Varﬂxﬁl%%]g%%eﬁ@fﬁﬁsrti rDLEMLQUSLY e g'gaﬁamgrs frfart/o%@epéeﬁ sl Bfecarriers
can be emul sPofis, 1'ncluding, e.g., ol Irnwater, water-in-oil,
wat er - i rrohition canwetcentedamtb o shitabie vatier sulptratd mateniel amidded tsforthhese can

cover a bhroad range of viscosities, e. about 100 cps to_aboyt 200, 000

cps. O HEm- dpicerpRemRadiments, ﬂﬁ@rlbﬁéafa%h%?%%ceﬁﬁwla% plewE Sesuch as oil's
(e.g., %ﬁ%&bé&u%gto?rpgng{%\gg#e§&mSQEQ %%&e&&@ﬁate%ﬁ@ﬂ%iﬁhoh?&pﬂ&@r tol)

and sili‘cones (e.g.,
in to form an impermissibly strong bond between the two substrates. Examples of

suitable carrier substrate materials include glass, stainless steel, PTFE commercially
available as TEFLON® (DuPont, Wilmington, Delaware, USA), polyethylene-
impregnated Kraft paper or polyester plastic liners.

[0051] Drying of the film can be carried out in a moderate to high-temperature
air-bath using a drying oven, drying tunnel, vacuum drier, or any other suitable drying
equipment that does not adversely affect the active ingredient(s) or flavor of the film.
During drying, the films can undergo preferential stretching or other alignment
processes, such as directional air blown along a predetermined axis of the film to align
abrasive particles to have a desired alignment within the film. Shaping of the dry film
into fragments or shapes in a final form is possible via simple blade cutting, rotary or
punch press dies. Optionally, the carrier substrate may have molds formed therein and
the slurry may dry in the molds to a pre-determined shape defined by the mold.

[0052] In some embodiments, a substantially axial alignment of abrasive particles
is created within the film. An axial alignment refers to the alignment of abrasive



WO 20071076396PCT/ US2006/ 062403 22 cydonet hi cone); aqueous-based single
phase liquid solvents (e.g., hydro-al coholic solvent systens): and
t hi ckened versions of these anhydrous and aqueous-based singl e phase

sol vents (gy@a0078RR8se the viscosity of the sol vent haspbegRobsisseeased to
forma solid or sem-solid by the addisti on of appropriate guns, resins,
waxes, polyners, salts, and the |like. As discussed above, personal care
conposition carriers may conprise enollients, noisturizers, or conditioning
agents, which may also formpart of the solvent of the carrier. Soaps,

gel s, body washes and the |like may contain surface active agent

detergent (s). Exanples of such carriers are discussed in United States
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non- limting exanples. Exanple 1 [0067]A filmconprising a_high cleaning

abr asi venfgreptercantatt gstheqbrasive wighdbk et surfacst whichdmpaeyes ppliseingw. Tabl e 1

| NGREDI %M?or cleaning performance.

{0053] Conventional ingredients that can be used to form the carriers listed above
are known to the skilled artisan. The carrier can be a liquid, semi-solid, or solid phase.
When the compositions are an oral care or personal care composition, they may be
provided in an orally or dermatologically (i.e., cosmetically) acceptable carrier or
vehicle. Oral care compositions can be in the form of a dentifrice (including
toothpastes, toothpowders, and prophylaxis pastes), confectionaries (including gums,
beads and chews), film, paint-on gels, professional polishing formulations or any other
form known to one of skill in the art where abrasives are employed. Personal care
compositions include: soaps, bath gels, body washes, shampoos, exfoliating scrubs,
lotions, nail care products, and the like. Home care compositions include powders,
pastes, detergents and cleansers. Selection of specific carrier components is dependent
on the desired product form and the intended use of the composition. The carrier may
be aqueous, in which case the carrier may comprise about 5% to about 95% water, about
10% to about 80% water or about 20 to about 70% water in various embodiments. In
other embodiments, the carrier may be substantially non-aqueous.

[0054] In some embodiments, the film further comprises a functional material.

As referred to herein, a “functional material” is a material having a desired utility in the

composition. In various embodiments, such utilities may include cleansing, protective,
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therapeutic, cosmetic, aesthetic, decorative, and sensory or combinations thereof. The
functional material depends upon the applications for which the compositions are to be
used. Examples of functional materials for oral care active materials include, e.g., oral
care active ingredients, such as anti-bacterial active agents, anti-tartar agents, anti-caries
agents, anti-inflammatory agents, anti-sensitivity agents, enzymes, nutrients, and the
like. Examples of personal care functional materials include, e.g., surface active agents,
conditioning agents, moisturizers and emollients, enzymes, other proteins, vitamins,
and the like. Examples of household care functional materials include, e.g., detergent
surface active ingredients, detergent builders, and conditioning agents and the like.
[0055] The carriers of the compositions optionally include additional materials,
including for example, surface active agents, such as surfactants, emulsifiers, and foam
modulators, viscosity modifiers and thickeners, humectants, diluents, fillers, additional
pH modifying agents, colorants, preservatives, solvents, and combinations thereof.

Any given material may serve multiple purposes within more than one category of
materials.

[0056] Suitable surface active agents are those that are reasonably stable
throughout a wide pH range. These compounds are known in the art, and include non-
soap anionic (e.g., sodium lauryl sulfate (SLS), N-myristoyl, and N-palmitoyl sarcosine),
nonionic (e.g., Polysorbate 20 (polyoxyethylene 20 sorbitan monolaurate, TWEEN® 20)
and Polysorbate 80 (polyoxyethylene 20 sorbitan mono-oleate, TWEEN® 80), Poloxamer
407, available under the trade name PLURONIC® F127 from BASF, Florham Park, New
Jersey, USA), cationic, zwitterionic (e.g., cocamidopropyl betaine and lauramido propyl
betaine), and amphoteric organic synthetic detergents.

{0057] In embodiments directed to a dentifrice, an exemplary carrier is
substantially semi-solid or a solid. Dentifrices typically contain surface active agents,
humectants, viscosity modifying agents and/or thickeners, abrasives, solvents, such as
water, flavoring and sweetening agents. The oral compositions optionally include other
materials, including for example, emollients, moisturizers, mouth feel agents and the

like. Examples of suitable carriers for oral compositions are discussed in United States



H gh Ceaning Silica (XWA 650) 1-10 Canola G| 0.05-5 TWEENO 80 0.01-5
Propyl ene dycol 0.01-5 % Solids 5-60 [O0068]A filmis cast froma water
sol ution, where the anount of solids can vary in the range of about 5%to
about 60% wWa20bdblesl, the amount of solids is about 20¢giue08be¥dioz35%
Specifically in the exanple in Table &, the filmis cast froma slurry
contai ning about 70 to about 75% water. The filmis wet cast onto a
renovabl e pol yet hyl ene-coat ed paper web, and dried in an oven set at 80 C
for 10 minutes. Afilmconprising an abrasive is thus obtained and can be
further processed and/or added into a carrier.

Patent Nos. 6,669,929 to Boyd et al., 6,379,654 to Gebreselassie et al., and 4,894,220 to
Nabi et al.

[0058] In embodiments where an oral composition is in the form of a
confectionary, an exemplary carrier is substantially solid or semi-solid. Confectionary
carriers are well known in the art. Preferred confectionaries include chewing gum
carriers that generally have a chewing gum base, one or more plasticizing agents, a
sweetening agent, and a flavoring agent. Examples of suitable confectionary carriers
are found in United States Patent Nos. 5,833,954 and 5,933,786 both to Chow et al. and
6,770,264 to Stier et al., which are incorporated herein by reference in their entireties.
[0059] In certain embodiments where the oral composition is in the form of an
orally consumable film, a film containing a second abrasive is dispersed in a film carrier
containing a first abrasive. Preferred film carriers include dissolvable films or films
having a removable backing, as are known to those of skill in the art. Examples of
suitable films can be found in United States Patent Nos. 4,713,243 to Schiraldi et al.,
6,419,903, 6,419,906, and 6,514,483 all to Xu et al., and United States Patent Publication
No. 2004/0062724 to Moro et al. The film carrier can be designed to have a dissolution
rate corresponding to a pre-determined treatment duration based on the selected
polymers. The dissolution rate of the film carrier may be designed to disintegrate or
dissolve at a faster rate than the film comprising the second abrasive, thus permitting
controlled release of the first abrasive in the carrier film and of the film comprising the
second abrasive. The films may be formed of the same film forming materials described
above in the context of the film comprising the second abrasive.

[0060] In various embodiments, the film may also comprise hydrophobic film
forming polymers, either mixed with a hydrophilic film forming polymer to alter
dissolution rates of the film composition, as previously described, or‘ as a removable
backing layer. Examples of suitable hydrophobic film forming polymers include:
polymethyl methacrylate and its copolymers, polyethylene, polypropylene, polyvinyl
alcohol, polyesters, ethyl cellulose, propyl cellulose, isopropyl cellulose, butyl cellulose,
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t-butyl cellulose, cellulose acetate, and derivatives of polyvinyl alcohol such as, for
example, polyvinyl acetate, or silicone polymers.

[0061] The film carriers may include the additional ingredients described
previously in the context of films, including surfactants, emulsifiers, plasticizers, fillers,
waxes, texture modifiers, flavoring and/ or sweetening agents, and/ or colorants.

[0062] The carrier films may be made by any conventional film-forming process,
such as extrusion or solution casting. In certain embodiments, the films comprising the
second abrasive are mixed into the film after solution casting or prior to extrusion. The
carrier film thickness may be greater than the film comprising the second abrasive, such
that the film fragments are contained within and distributed throughout the film. For
example, the thickness may be about 0.5 mils to about 20 mils, with a wider range of
thicknesses feasible.

[0063] In certain embodiments, the compositions are in the form of a paint-on
oral or nail composition where the carrier is non-aqueous. The paint-on carrier is a
flowable viscous non-aqueous liquid suspension that is applied to a surface, such as,
teeth or nails, by manual application with a soft applicator. In various embodiments,
the paint-on oral composition comprises an adhesion enhancing film forming polymer
agent that is liquid and hydrophilic, such as polyalkylene glycol polymers, e.g., nonionic
polymers of ethylene oxide, or nonionic block copolymer of ethylene oxide and
propylene oxide (for example, Poloxamer copolymers). The paint-on carrier also
optionally comprises solvents, plasticizers, bulking, filler, or viscosity modifying agents.
Suitable paint-on carriers are discussed in United States Patent Nos. 6,770,266 to
Santarpia et al. and 6,669,930 to Hoic et al.

[0064] Personal care product carriers can be in a wide variety of forms, as
previously discussed. For example, the carriers can be emulsions, including, e.g., oil-in-
water, water-in-oil, water-in-oil-in-water, and oil-in-water-in-silicone emulsions. These
can cover a broad range of viscosities, e.g, about 100 cps to about 200,000 cps. Other
suitable carriers include anhydrous liquid solvents such as oils (e.g., vegetable and

mineral oils), alcohols (e.g., ethanol, isopropanol) and silicones (e.g., dimethicone,
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cyclomethicone); aqueous-based single phase liquid solvents (e.g., hydro-alcoholic
solvent systems): and thickened versions of these anhydrous and aqueous-based single
phase solvents (e.g., where the viscosity of the solvent has been increased to form a solid
or semi-solid by the addition of appropriate gums, resins, waxes, polymers, salts, and
the like. As discussed above, personal care composition carriers may comprise
emollients, moisturizers, or conditioning agents, which may also form part of the
solvent of the carrier. Soaps, gels, body washes and the like may contain surface active
agent detergent(s). Examples of such carriers are discussed in United States Patent No.
5,480,633 to Simon et al.

[0065] Home care or household cleaning compositions carriers may comprise a
surface active detergent, a detergent builder, such as sulfates (e.g., sodium sulfate),
phosphates (e.g., trisodium phosphate, disodium phosphate), complex phosphates (e.g.,
tetrasodium pyrophosphate, sodium tripolyphosphate, sodium tetraphosphate, sodinm
hexametaphosphate), silicates (e.g., sodium silicate, colloidal silicates), carbonates (e.g.,
sodium carbonate, sodium bicarbonate), bleaching compounds (e.g., sodium
hypochlorite, sodium perborate, sodium percarbonate), and optional activators, pH
buffering agents, enzymes, conditioning agents, diluents, and the like. Exemplary
cleansers are described in United States Patent No. 6,670,318 to Hokkirigawa et al.,
5,294,364 to Thomas et al., 4,869,842 to Denis et al., 3,965,026 to Lancz, each of which are

incorporated herein by reference in their entireties.

[0066] The present invention is further illustrated through the following non-
limiting examples.
Example 1
[0067] A film comprising a high cleaning abrasive is prepared using the
ingredients listed in Table 1 below.
Table1
INGREDIENTS % Composition

By Weight




TWEEN(r) 80 0.01-5 1-10 24 [0070]A film made according to Exanple 2 above
I.s added to an oral conposition, i.e., a dentifrice carrier with the
ingredients listed in Table 3 below. Table 3 | NGREDI ENTS % Conposition By
Wei ght Sodi um Car boxynet hyl cel | ul ose 2%. 10-5

Water 50-95
METHYLCELLULOSE® E5 5-20
TIMERON® MP-149 0.05-5
Flavor Oil 1-10
High Cleaning Silica (XWA 650) 1-10
Canola Qil 0.05-5
TWEEN® 80 0.01-5
Propvylene Glycol 0.01-5
% Solids 5-60
[0068] A film is cast from a water solution, where the amount of solids can vary

in the range of about 5% to about 60%. In Table 1, the amount of solids is about 20% to
about 35%. Specifically in the example in Table 1, the film is cast from a slurry
containing about 70 to about 75% water. The film is wet cast onto a removable
polyethylene-coated paper web, and dried in an oven set at 80° C for 10 minutes. A
film comprising an abrasive is thus obtained and can be further processed and/ or

added into a carrier.

Example 2
[0069] A film comprising a polishing abrasive is prepared using the ingredients
listed in Table 2 below.
Table2
% Composition | % Composition By
INGREDIENTS By Weight Weight (Estimated on

(Slurry Basis) a Dry Basis)
Water 45-90 1-15
METHYLCELLULOSE® E5 2-20 20-45
METHYLCELLULOSE® E50 1-10 1-20
Monodisperse Silica Abrasive 1-15 1540
Propylene Glycol 1-10 1-25
Canola Oil 1-10 1-15
TWEEN® 80 0.01-5 1-10

Example 3
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Sodi um Fl uoride 0.01-5 Tetrasodi um Pyrophosphate 0.01-5 Dye (1% in water)
0.01-1 SilicaAbrasive
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[0070] A film made according to Example 2 above is added to an oral
composition, i.e., a dentifrice carrier with the ingredients listed in Table 3 below.
Table 3

INGREDIENTS % Composition By Weight

Sodium Carboxymethy! cellulose 1.10-5

Polyethylene Glycol 600 0.5-10

Sorbitol 25-75

Sodium Saccharin 0.01-5

Sodium Fluoride 0.01-5

Tetrasodium Pyrophosphate 0.01-5

Dye (1% in water) 0.01-1

Silica Abrasive 5-30

" Thickener , 1-10

Flavor Oil 0.05-5

Sodium Lauryl Sulfate 0.05-5

Cocamidopropyl Betaine 0.01-5

Polishing: Film From Example 2 0.01-5

Water Q.S.
[0071] The dentifrice formulation in Table 3 is prepared by dispersing water

soluble salts and compounds, sodium saccharin, sodium fluoride, and tetrasodium
pyrophosphate, in a conventional mixer under agitation. The humectant(s) e.g., sorbitol,
are dispersed in water in a conventional mixer under agitation. The organic thickeners,
such as sodium carboxy methylcellulose, are added. The mixture is agitated until a
homogeneous gel phase is formed. Into the gel phase is added FD&C Blue #1 dye, and
any acid and/or base required to adjust the pH to less than about 7.

[0072] The mixture is then transferred to a high-speed vacuum mixer, where the
cationic compatible inorganic particulate abrasives and/or thickeners, such as
ZEODENT® 115 and 165, are added. The mixture is mixed at high speed for 5 to 30
minutes, under vacuum of about 20 to about 50 mm Hg, preferably about 30 mm Hg.
The flavor oil is weighed out and then added to the mixture. Last, the surfactants of the
stabilizing surfactant system (PEG-12 and cocamidopropyl betaine, i.e., CAP betaine)
and the film prepared according to Example 2 are added to the mixture and mixed for
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an additional 10 minutes. The resultant product is a homogeneous, semi-solid,

extrudable paste or gel product.



[0071] The dentifrice fornulation in Table 3 is prepared by dispersing water
sol ubl e salts and conpounds, sodi um saccharin, sodiumfluoride, and

t et rasodi um pyrophosphate, in a conventional m xer under agitation. The
hunectant (s) e.g., sorbitol, are dispersed in water in a conventional m xer
under agitation. The organic thickeners, such as sodi um carboxy

nmet hyl cel | ul ose, are added. The m xturg is agitated until a honobgeneous gel
phase is forned. Into the gel phase i %dded FD&C Bl ue #1 dye, and any acid
and/ or base required to adjust the pHto |less than about 7. [0072] The

m xture is then transferred to a higﬁ{ d vacuum m xer, where the
cationic conpatible inorganic particul'ate abrasives and/or thickeners, such
as ZEODENT(r) 115 and 165, are added. The m xture is m xed at high speed
for 5 to 30 mnutes, under vacuum of about 20 to about 50 mm Hg, preferably
about 30 dm HgArTdrel édmaposition koinpriseigghed out and then added to the

m xture. Last, the surfactants of the stabilizing surfactant system (PEG 12
and cocanidopréﬁ?ﬁ”%@?%Yﬁe, i.e., CAP betaine) and the fil m prepared

according to | £od 4 obbeetdf ure and mxed for WO
2007/076396PCFEE§%U§W§%%%§% %%ﬁgh adggtfbna 10 minutes. The resultant
product is a hawageéseous, sem -solid, extrudable paste or gel product. 26
CLAIMS 1. An oral conposition conprising:

wherein the first abrasive is a cleaning abrasive having a Mohs hardness of 1 to 4,

and the second abrasive is a polishing abrasive having a Mohs hardness of 4 to 9.

2. The composition according to claim 1, wherein the first abrasive is chosen

from silica, alumina, calcium carbonate, and dicalcium phosphate.

3. The composition according to claim 1, wherein the second abrasive is
chosen from silica, silicon, silicate, aluminosilicate, bentonite, zeolite, kaolin,
mica, alumina, calcium carbonate, cuttlebone, orthophosphate,
polymetaphosphate, pyrophosphate, calcium hydrogen phosphate, calcium
pyrophosphate, tricalcium phosphate, calcium metaphosphate, potassium
metaphosphate, sodium metaphosphate, dicalcium orthophosphate, dicalcium
phosphate dihydrate, siliceous or diatomaceous earth, pumice, resin, melamine,
phenolic resin, urea-formaldehyde resin, polycarbonate, boron carbide, silicon

carbide, microcrystalline wax, microcrystalline cellulose and derivatives thereof.

4. The composition according to claim 1, wherein the second abrasive is

present in an amount of 5% to 40% by weight of the film.

5. The composition according to claim 1, wherein the film comprising the
second abrasive is present in an amount of 0.01% to 50% by weight of the

composition.



a first abrasive; a filmconprising a second abrasive; and a carrier;
wherein the first abrasive is a cleaning abrasive having a Mohs hardness of
1 to 4, and the second abrasive is a polishing abrasive having a Mhs
hardness of 4 to 9. 2. The conposition according to claim1, wherein the
first abrasive is chosen fromsilica, alum na, calciumcarbonate, and

di cal ci um phosphate. 3. The conpositifw according to claiml1, wherein the
second abrasive is chosen fromsilica,“’silicon, silicate, alumnosilicate,
bentonite, zeolite, kaolin, mca, alumna, calciumcarbonate, cuttl ebone,
ort hophosphat e Q . o} . ]
phosphate%‘calgpg%?%ﬁ?%%ﬁgggggﬁgﬁgFf%égﬁgiﬁﬁ?g%@g% g%ggygg$%ﬁ%gg§@nt

et aphos phatf anfRira$s il ¥ TBLAP) eepftatdt theesthpositiehaphosphat e, di cal ci um
ort hophosphat e, dical ci um phosphate di hydrate, siliceous or diatonaceous
earth, pumce, resin, nelamne, phenolic resin, urea-fornmal dehyde resin,

pol ycar bonat e, .boron carbide, sj.licon carbide, .m.croc tal |l i,ne _wax,

m crocryst/al | i Eg%mﬂ?ﬁ&oé‘ a&ﬁ‘afdd% fQ/‘[al?’in{} s WS ge gl&f?x 81"83}%3& tion
accordi ng Qb @00t 5 MOSS €5 ni e second abrasive is present in an anount
of 5%to i%@?ﬁy ééfghy'of the film 5. The conposition according to claim
1, wherein the filmconprising the second abrasive is present in an anpunt

of 0.01%to 50% by wei ght of the conposition. 27 6. The conpaqsition
accordi ng8 o ciTArePmpositionaicrordiag 19 slaim dpwherein thesesprd ahtastys bgs aanount  of

1% to 70% by .weight .af- th Qnposition. 7. The conposition according to
claim1l, &ﬁ%?é?ﬁgFﬁéaéﬂFg$0§B£§3ive has a particle size of 5 pmto 15 pm
8. The composition according to claim1l, wherein the second abrasive has a
particle size of 0.5 pmto 5 pm

9. The composition according to claim 1, wherein the first abrasive has a

hardness that is less than or equal to that of a target surface, and the second

abrasive has a hardness of greater than or equal to that of the target surface.

10.  The composition according to claim 1, wherein the first abrasive has a first
particle size and the second abrasive has a second particle size, wherein the first

particle size is greater than the second particle size.
11.  The composition according to claim 1, wherein the film is water soluble.

12.  The composition according to claim 1, wherein the second abrasive
comprises a plurality of particles having a substantially axial alignment within

the film.

13.  The composition according to claim 1 wherein the film comprises a
plurality of fragments independently having a thickness of 0.1 mils to 10 mils

and a length of at least 0.2 mm.



9. The conposition according to claim1, wherein the first abrasive has a
hardness that is less than or equal to that of a target surface, and the
second abrasive has a hardness of greater than or equal to that of the
target surface. 10. The conposition according to claim 1, wherein the
first abrasive has a first particle size and the second abrasive has a
second particle size, wherein the first particle size is greater than the
second particle size. 11. The conpos?%ion according to claim1l1, wherein
the filmis water soluble. 12. The conposition according to claiml1,

wherein t second abrasive comprise I L s [ havi ng a
subst anti Q?i y F &PROP GRSt 'l?glfona?%é?’f‘wigﬁlelﬁ ﬁzfoé]ﬁxﬁgé%g%%:e} tion

accor di ng L 2dHBsdn Woek RiakertddfiKlé bBlyGQTBI/a@Ss dispRtdibRIgdlymefs, Ai@gnent s
independeﬁ%ﬁgﬁhaving a thickness ofbo.l mls to 15kniIsP;H%na | engt h of at
| east 0. 2 water ins@Biblelgolyiktees.conposi ti on according to claim 1, wherein the
filmconprises a polynmer chosen fromwater soluble polyners, water

di spersi bl e polyners, and water insoluble polynmers. 15. The conposition
accordi ng o chali rein. 2 I I se et hers,
acrylates}ghetﬁg%?§%§Fg§,gﬁ%k%%?ﬂgrpg%%%ﬁ%ﬂ?ﬁ%%ng%3§?%ﬁ%}gﬁ#ﬁ%%?

pol yvi nyl gy ebliwleseethely hugldtye srethapplayssppslyvand atdokbl pedydlkderef . 16.
The conposition according to claim11, wherein the carrier conprises one or
nor e i ngr edidest olyniwdpytelidensy dprivativesaeapolemprsgpad mxtges thereofce active
agents, viscosity nodifiers, thickeners, hunectants, diluents, pH nodifying
agents, enollients, noisturizers, nouth feel agents, sweetening agents,

flavoringqggentfe -3RHEHon AL RFing EPHARM! WheFeil HRS@FrMat &d&ﬁflﬁse‘s%e A met hod
of cleaning or polishing an oral %urface conprising: contacting the surface

with a compasireiingredims clsisag f@nh bra trambrctivie negredidnits, sucfaopadtsieng a second

abrasive, and a carrier; disintegrating at leasf_a portjon of the filmto
expose t h@gewisovacoshy aredidierss Hyckar s bumgtate Ué]cHeF‘ @H/\Pmﬂ%’ H¥ second

i ke

a Mohs hangdaesssddfertt, Wated, cold@ntsihiprevirhggvaccording to claim 17, wherein
the contacting of the surface with the first abrasive cleans the surface;

and wherein the contacting of the surface with the second abrasive polishes
(e surfags. 19 Toe SETd, secoring. Lo ELALAT, MESLELD LA fantecti o
concurr entyysyrface with a composition comprising a first abrasive, a film comprising a

second abrasive, and a carrier; disintegrating at least a portion of the film to

expose the second abrasive; and contacting the surface with the second abrasive;

wherein the first abrasive is a cleaning abrasive having a Mohs hardness of 1 to 4,

and the second abrasive is a polishing abrasive having a Mohs hardness of 4 to 9.

18.  The method according to claim 17, wherein the contacting of the surface
with the first abrasive cleans the surface; and wherein the contacting of the

surface with the second abrasive polishes the surface.

19.  The method according to claim 17, wherein the contacting of the first

abrasive and the contacting of the second abrasive occur concurrently.



29 20. The nethod according to claim 19, wherein the contacting of the
first abrasive occurs for a first tinme duration, and the contacting of the
second abrasive occurs for a second tinme duration, wherein the second tine
duration initiates subsequent to the initiation of the first tinme duration.
21. The method according to claim 17, wherein the disintegrating conprises
at |l east one of disrupting the filmvig exposure to saliva or nechanical
force. 22. The conposition according 0 claim 1, wherein the second
abrasive is present in an anount of 3%to 25% by weight of the film

20.  The method according to claim 19, wherein the contacting of the first
abrasive occurs for a first time duration, and the contacting of the second
abrasive occurs for a second time duration, wherein the second time duration

initiates subsequent to the initiation of the first time duration.

21.  The method according to claim 17, wherein the disintegrating comprises

at least one of disrupting the film via exposure to saliva or mechanical force.

22.  The composition according to claim 1, wherein the second abrasive is

present in an amount of 3% to 25% by weight of the film.



