TITTLE OF TI E I NVENTI ON Post - Foam ng Dental Musse and Met hods
Utilizing the Same CROSS- REFERENCE TO RELATED APPLI CATI ON (00011
This application clains the benefit of priority to United States
Provi sional Application serial no. 60/624;608, filed Novenber 3,
2004, the contents of which are incorporated herein by reference.
BACKGROUND OF THE | NVENTI ON (0002] Nunerous oral care conpositions
have been devel oped wth the aimof providing therapeutic benefits
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aspects of oral care products, such as the development of improved textures, the inclusion of
flavors and an improvement in the aesthetic appeal have been devised. Advantages of these
formulations include increased compliance by consumers with tooth-cleaning regime, which
may result in improved oral and overall health. In view of oral care consumers constantly
evolving preferences for oral care products that deliver therapeutic as well as non-therapeutic
aspects, there remains a need in the art for dentifrices of aesthetic and gustatory appeal that
simultaneously provide therapeutic benefits to the consumer.
BRIEF SUMMARY OF THE INVENTION

[0003] The invention described herein relates to an oral care mousse that provides
unique aesthetic, olfactory and gustatory benefits while also optionally providing the
consumer with the therapeutic benefits similar to or better than conventional dentifrices.
Specifically, the invention provides a post foaming oral care mousse. The mousse includes

(a) a dentifrice composition that contains at least a surfactant and a humectant; and (b) a



conpressed liquid propellant that has a boiling point or |less than
about -70C. The dentifrice conposition has a viscosity of |ess than
about 30,000 centipoise. After incorporation of the propellant, the
nousse i s dispensed as a get that expands at |east about 100 vol %in
| ess than about 5 seconds. The nopusse and/or dentifrice conposition
may contain various other ingredients, including therapeutic and/or
cosnetic active ingredients. [0004] The invention also include oral
care nouss [ ove n whi ch upon application of the
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from a mousse of the invention and a comparative control composition over time in the oral

cavity of a user as measured by atmospheric pressure chemical ionization mass spectrometry,

[0006] Figure 2 is a flavor release profile showing release of carvone flavorant

from a mousse of the invention and a comparative control composition over time in the oral

cavit i ical i
y of a user as measured by atmospheric pressure chemical ionization mass spectrometry

[0007] Figure 3 is a flavor release profile showing release of menthol flavorant

from a mousse of the invention and a comparative control composition over time in the oral

cavity of a user as measured by atmospheric pressure chemical jonization mass spectrometry.,
[0008) Figure 4 is a flavor release profile showing release of limonene flavorant

from a mousse of the invention and a comparative control composition over time in the oral
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avity of a user as measured by atmospheric pressure chemical ionization mass spectrometry



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0009] The present invention
i ncludes an oral care nousse that provides a unique visual and
fl avor experience during use and al so serve to deliver therapeutic
benefits to the wuser. The oral care nousse of the invention is

post-Foaming, i.e., a dentifrice conposition that is dispensed from
a container in a substantially gelatinous formand begins to foam
after a brief tine delay, For exanple between 0, | and | seconds.

For exanple, certain conposition of the invention, when di spensed
and exposed to at nospPEFAIEERIESERIBIIONGF BIHHINWENTONM ni mal or
insignificant amount of foam ng i mediately upon rel ease but. shal
devel op foam [08¢%er s prasint ing¢ntipeinclydes of ombwrtm@isst tha prakidesta uhigseconds
or nore. The tine delay of foamng leads results in a perceptible
del ay i n Vishd agthBeer aperiependusng ese anll dyeast tiglclitre hewpmpiabedfit ® thot her
aerosol type_containers and dispensers that devel op foam upon exit
f r om t he UBfts Pesrial sare mpysse ef thaityentiomig awstshyming, lik.sa dratifige caagpasigs or
elimnates foam ng at the point fromwhich it is dispensed, for
exanpl e, Hehis IHPEPEHEIHycapgingein a5OBR0tiatl aclatinabs fam endivgisste foin dfte
invention contaipns a dentifrice conposition. The dentifrice
conposi t FBH%HE‘&#QV riontxapplg Setwemed. Ipnd hsgcendsy Forrsempit. serairiconpesiton nor e
hunect ant Surfactants to be used in the invention include any known
or to be °§5§% B\'gpes ‘ﬂ}‘?ﬂ disprasedrapd gposed L aFpesshetc prasers awe exhibitel udi ng
anionic,n%%tipnic qgnionic,aggd,anphoteric surfactants, Suitable
ani oni ¢ SUPPAY ARIsLOea pHest oliparing wimadiaislsupop slege togshall devalor fdam
sul fates sul fonat e oglycerides of Cs--ZC fatty acids,
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[0010] The oral care mousse of the invention contains a dentifrice composition.
The dentifrice compositions contain at least one or more surfactants and one or more
humectants. Surfactants to be used in the invention include any known or to be developed in
the art or mixtures of the same, including anionic, cationic, nonionic, and amphoteric
surfactants. Suitable anionic surfactants include water-soluble salts of Cg_galkyl sulfates,
sulfonated monoglycerides of Cs- fatty acids, sarcosinates, and taurates. More specific
illustrative examples include sodium lauryl sulfate, sodium coconut monoglyceride sulfonate,
sodium lauryl sarcosinate, sodium lauryl isoethionate, sodium laureth carboxylate, sodium

dodecyl benzenesulfonate, poloxamers, polyoxyethylene sorbitan esters, fatty alcohol

ethoxylates, alkylphenol ethoxylates, tertiary amine oxides, tertiary phosphine oxides, dialkyl



group such as carboxyl ate, sulfate, sulfonate, phosphate or
phosphonate. A suitable exanple is cocam dopropyl betaine. (0011]
The surfactant(s) may be present in the dentifrice forrmulation in any
anount; however, it may be preferred that: one or nore surfactants is
present in an anmount of about 0.01%to about 10% about 0.05%to
about 5% or about 0.1%to about 2% by weight of the dentifrice
conposition, If desired, the dentifrice conposition may include a
dual surfactant system of an anionic and as anphoteric surfactant,
such as swoUixides)|dauvajivesiiCf atabphapovdedam ad ewiegnindtep homglan beivde ne.
Under such circunstances, the dual surfactant system may be about
0.5 to alseip sechas cabsgitaumlfamimuifbnaguptosthate anghosdhoutte. 0\ Suithide alample 2. 5
wt % cocam dopropyl betaine (a 30%solution), or, nore preferably,
about | tipcorodeprdpybbetding.' % sodium lauryl sul fate and about 1.25 to
about 2.5 wt % cocai ni dopropyl betaine (a 30% solution). (0012] The
dentifrice col§dHi t i Bre soffactantés)inmy dmpicent ialisdewidedbmsilagibn in@agt a
hunect ant. Any humectant known or to be devel oped in the artmy be
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of the invent on include polyhydric alcohols such as glycerin,
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of the tot&l dentifrice conposition. (0013] The dentifrice
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including natural or synthetic flavorants, such as flavoring oils,
flavori n3’°w §r dRhSrauRidonzeryg pedaine, | Ungprapah cirgymstanags, Wadenl uafagtant aysebm

conbi nations thereof. Volatile flavcrantss may be preferred.
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4 w nter n, (et sal i ate), peppermnt oil, clove oil, w se
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sodium lauryl sulfate and about 1.25 to about 2.5 wt % cocamidopropy! betaine (a 30%
solution).

[0012]  The dentifrice composition of the invention also contains at least a
humectant. Any humectant known or to be developed in the art may be included. Specific
humectants useful in the dentifrice composition of the invention include polyhydric alcohols
such as glycerin, sorbitol, xylitol or low molecular weight PEGs. One or more humectants
may be present in an amount up to about 80%, more preferably about 10% to about 70% or
about 5% to about 60% by weight of the total dentifrice composition.

[0013] The dentifrice compositions may include a flavorant or a mixture of
flavorants, including natural or synthetic flavorants, such as flavoring oils, flavoring
aldehydes, esters, alcohols, similar materials, and combinations thereof. Volatile flavorants

may be preferred. Flavorants may include vanillin, spearmint oil, cinnamon oil, oil of



fruit oils and essences. Particularly preferred may be flavorants
such as |iannnene, nienthone, caryone, nenthol, anethole, eucal yptus
oil, eucal yptol, anethoie, eugenol, cassia, oxanone, cr- irisone,
propenyl guaiethol, thynol, linalool, benxal dehyde, cinnamal dehydc,

N- et hyl - p- anent har: - 3- caaboxanri ne,

N, 2, 3-trip-ethyl-2-isoprcpyl butanam de, 3-1-anent hoxypropane-|, 2-
di ol , ci nnanmal dehyde gl ycerol acehal (CGA), nethane glycerol aorta
(MCA) and .ci neol g, f 4i The dentifrice _conpositions of the
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on Sour ce. Aol ybar Bovg st Sonen it BN GORTRY Hentigh bidersgent
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agents, amox@nhyiBa grg’icgjr iriclpsan and salts thereof, eh';
or hexi di ne, gfle&?d?{rxlle, hegggfg}%gslt’ ﬁtgr,cges’scgg‘g&séﬁpé’ F5t4h enxal 1i nn m

chl ori dehydsalyttByéaARiobd aron i Y sni.de,, cetyl pyridiniurn
chloride (CPC), tetradecyl gg!r’ll %%Pﬁ%n@a%ﬁf@rs )ggdWW%ﬁﬁ tnethyl cellulose
N-t et r adedyhitsdhedol e gD hinfdilbss s bR r ' DEPC),  oct eni di ne,
octapinol, nisin, a gz)i nc i osnsséur)(’:fef%?‘lrg gg%g%u(e:l}aﬁqgﬁaé’dﬁ}“g@’ gy arabic
essent i aindGiagacarah, bhito3 RO BRIoidaNhd ombdlf ry..agents tipl aque
agents, antioxidants, and a bacgt“eri“ﬁa@%@éﬁaﬁsaﬁ%°’”Pﬁ§r“d§?-,
Igqc}l;iei naceous agents
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peptides. A further illustrative Iilt o?kﬁhs?ed?u ANt IBRCIBPPAST agent s

i s pr ovirdedthenpditiSagents that prevent, treat and/or reduce the symptoms related to various oral

or systemic diseases or conditions. Useful therapeutic agents include all those known or

developed in the art including steroids, NSAIDs, a fluoride ion source, polycarboxylate

polymers, polyvinyl methyl ether/maleic anhydride (PVME/MA) copolymers, an arginine
ester, a zinc ion source, a stannous ion source, delmopinol, tartar control agents, an

antibacterial agent, triclosan and salts thereof, chlorhexidine, alexidine, hexetidine,

sanguinarine, benzalkonium chloride, salicylanilide, domiphen bromide, cetylpyridinium

chloride (CPC), tetradecylpyridinium chloride (TPC), N-tetradecyl-4-ethylpyridinium

chloride (TDEPC), octenidine, octapinol, nisin, a zinc ion source, a copper ion source, an
9

essential oil, a furanone, anti-inflammatory agents, antiplaque agents, antioxidants, and a



Patent 5,776,435, the contents of which are incorporated herein by
reference. 100161 Abrasives may be added to the dentifrice
formulation if desired. Any suitable oral care abrasive or polishing
agent may he used, Preferred nmay be silica abrasives such as
precipitated silicas, sodi um netaphosphate, potassium netaphosphate,
trical cium phosphate, dihydrated di catcium phosphate, al um num
silicate, calcined alumna, bentonite or other siliceous materials,
parti cul atﬁ %her.m)s%tt{ﬁsntg resins, such as nel arniane, phenolic, and
ur ea- f or mal qeHYd%s R Biedshonpiig et pisyraiygiaciaent agritspadtyinssearss .
100171 As desired, any other additives may be included in the
dentifri ceage%téﬁﬁggjlest' ?‘%H”qebﬁluft@%%ll‘f&fd‘ﬁefé‘. yt.‘?a‘:tﬁ%as@@tlwrp\ri@d in U.S.
stability, ,ae ¢S, therapeutic effect, consunmer appeal, etc.
Exenpl ary %%d‘?%’?&te@gith%‘f%ﬁ@ts& Vhigh Hemcupiitetiremby refesned. f ri ce

additives, vis ' naodi iers, diluents, foam nodulators, saliva
st i Irru: \z;ti ng aggﬁ]taé]f Y é‘grbaﬁ?ﬁ?i“fai}’i’la ﬁ‘gfe%l@éﬁ’ﬁ@?“fﬂﬁﬁ foamisign dgesied, Asnzymes,

H nodi f yi t uth-feel.agents, = sweeteners, colorants,
gpaci fi e?s{ag%bﬁ%& rcglgta_ ra?“r'ee(gr?gﬁﬁk‘ﬁ‘é BgERtsDe o Peformd myyde silisebragibove,
than' about 35550 PRaRt FBF o8 "R BHT Re g i repptAeR s Healtom |
of "t ne-pr o ae AR bRy e alne Ry Al sumimdurons, 000
t o about e .o r. about 5 000 ta about 15, 000 i
centi poi s? D%gsllgc%%ﬁ%?éggg’tp% 8@%6#15“3?55‘gn%r§?‘%5’ ﬂﬁﬁé‘%‘@d?ﬁ@ﬁ PEestiaians a

propel | ant QL fofhatdeHi e ¢ ts. .The sel ected propellant(s) my
be any in the art, %n%l a\{/?\j:i frpgseglfﬁ%/dp%@’ﬁ%oﬁ%ﬂe%"dc?ﬂ{yesfﬂ% various factors

such as rate ofpofygam ggmi’ o%g({dg&es ﬁ%’%%q&?ug?&%‘?ﬁ%g&w ations,

and/or (i consuner safety concerns. re the

ne. pr opel s o e T hat has L BERM ARk Sne SA. Mindifidiilisledss °°'
consumer appeal, etc. Exemplary additives include all other conventional dentifrice
additives, viscosity modifiers, diluents, foam modulators, saliva stimulating agents,
desensitizing agents, whitening agents, enzymes, pH modifying agents, mouth-feel agents,
sweeteners, colorants, opacifiers, and breath freshening agents.

[0018]) As described above, the dentifrice composition of the invention has a
viscosity of less than about 30,000 centipoise as determined by a Brookfield viscometer,
Model RVTDV-1], spindle E at 5 tpm prior to the addition of the propellant. Alternatively,
the viscosity may be about 18, 000 to about 23,000 centipoise or about 5,000 to about 15,000
centipoise.

[0019]  The post-foaming oral care mousse also contains a propellant or mixture
of propellants. The selected propellant(s) may be any in the art, and will vary depending on

the various factors such as rate of foam expansion desired, environmental regulations, and/or



C, alternatively, less than about -10 C. In one enbodi nent, the
propellant is a mxture of two propellants; one which facilitates
the egress of the dentifrice conposition the container and a second
whi ch serves to expand or "post foani the dentifrice into a nousse.

[ 0020] The propellant may include other agents, as desired, such as
bl owi ng agents air, nitrous oxide, and carbon di oxi de and, nore
typically, a volatile hydrocarbon or mxture of volatile

hydr ocarbons (typically with 3 to 6 carbon atons) having a vapor
pressur e copfunitbsatety @Bcqosi §f;is preiefrerthd the pBPellant dMnipsiegf prapellazout 20 C.
[01) 211 The preferred propellant has the industry designation A-46
and i s a contait amextot of # &by besn@omtiehtythg pasrreboiling poiat of dpothapabests iy e of
46 prig at about 20 C. The propellant may contain, for exanple,
about 75 Yealtebwtivel 8 keswha®abiosto butG e oanghbbditmamethe prlopditint islB@ixtuce efbout

25 Wt % propane. Once the dentifrice conposition and the

pr opel | arfvp Yopelfaats; qric edih fawtigatésane, egtebeof thesiahtifagstcompusiton dre comtyinérnc| ude
about Ito about 6 wt % of the conpressed liquid propellant, nore

pr ef er abl3pd g sesandiaich sepves © earod pr ‘Posifoads’ vfe dettidricepntopeionsnt . [ 0022]
Once di spensed, the oral care nousse of the invention is initially in
a gel or sem®P9lqui GhefraonsilanSupys meludsmthey agebigtas desitkd sechahblawambout fi ve
seconds after dispensing, the initial dispensed quantity expands by
at | east 2BOVYAHHMIHOREOXGS 31 sprbgoligide anpmedreiypibilly, Hyolairydroc20@0erof t he
initial volune. preferably, this 100% vol une increase and/or 200%

vol une  iREMERLXoe frdospordégiceihatitabiotcaipy omddaritga vpol fresssurt han
about thrqﬁ se%on.ds. 0023] It may be Fr eferred that the post-foani ng
dental s & §0Psieyrpigraply 30 & 0grignatinbaul 90°ful |y formed and expanded

prior to the @g in Ertigﬁ he uige into the oral cavity, In this
manner, any d ed gdsP?¥ ’é‘g@%pell &t ipsihaindustly dsignttion Avtendéides not
; y . :
experience any usrcl)Ec—imer eéj fl avor, which may he encountered fromthe
pr opel | anb T AESCPTACART PRRATF &'t A LFRIEPTETIRrC F 4 PStepl papt 20° C. The
propellant may contain, for example, about 75 to about 85 wt % isobutane and between about
15% to about 25 wt % propane. Once the dentifrice composition and the propellant(s) are
mixed together, the resultant emulsion may include about 1 to about 6 wt % of the
compressed liquid propellant, more preferably from about 2 to about 3 wt % of the
propellant.
[0022] Once dispensed, the oral care mousse of the invention is initially in a gel
or semi-liquid form. Subsequently, but in less than about five seconds after dispensing, the
initial dispensed quantity expands by at least 100% of the initial volume, preferably by about
200% of the initial volume. Preferably, this 100% volume increase and/or 200% volume
increase occurs in less than about five seconds or less than about three seconds.

{0023} It may be preferred that the post-foaming dental mousse is fully or

substantially fully formed and expanded prior to the user inserting the mousse into the oral



[ [ [ [ for use with the
100241 Suitable pressure differential dispensers _
present invention include those conprising a collapsible i oh
roduct - contai ni ng bag being disposed within a rigid container iC
pontains a propellant fluid. As in known in the art with the use of
S i i tainers, operation of a manually actuated
such dispensing cont ai , ct uc duct
di spensing val ve per-nits the release of the gel dentifrice produ
onIp the propellant fluid being separated fromthe product by the
I ya i nper neab) e bag. The fluid inpermeabl e bag systens comonly
Tng: udlewga‘g‘ﬁ”ty' s Bfine & delyed eap rrisase ipBinymieadand fd useln(kzlﬁerlwtescr:c bed )
i i 22,943; and 6,789,702, the contents of eac
of \lI\JIhISC h PZ%)%%E%%?% 3?%&?%%65‘ fauprathirhpyey be prspenieed frqnpthe Sopafant volsslimagher
Onbodinents se anot her type of dispenser cormonly known as the
g rier igwgﬁmg%ﬁﬁﬁFaé?wﬁbscribed in, e,g., US. Patent 4,171,757,
he tpnts ich .are incorporated herein by reference. Such a
E:(r)]ﬁt S?Re(ra i ncl 3&]0(3‘3‘ a g'é‘fa\gé preésuﬁ‘?‘gﬁﬂﬁ‘tﬁ?l EBRLSES FITHEp wiSnthapesreiitveatio an
i jd-ti | i ston which separates the, =~
or opel | an PR pefkibing S colpab s sehiinne o 0ger dmossdmiin s be
' ' . Far exanpl e, when a
mechant cal 10 ey AF LA A8 paEa o sk Kb priblere i Aeaseafouht of
rre . ! . .
i qui h a predeterm ned
he conpre . id_ propellant is blended wt]| ]
rount of ey e -Pihfers B 2ol aniy i divereiog oo breeme

i j i i dth h a nozzle to
FI1 the T e O B i i et o BRPORHRLEY s o

central ragdeadd R L&QMQ@%LQ%ﬁﬁuidianet$%ﬂﬁorrespondin to the inner

di ameter of the di spensert and SI¢BRTPSIOIHREE siEs GUFRTY Boludedees i on of

b0 id j | ace, . di spenser_is }hen
Seal o wi (g P HeRRER) fed Pl ey RSt i S iraBNe bt Thes
nuner ous reregabl, YheRBREAL &4l FRENS %feﬁn}cog%yat

iqg.%gv%%g% and
propel ling structures are commrercl a V5 ABFE DYRFERASST  wi t hout

[0025] Various other embodiments may use another type of dispenser commonly
known as the barrier piston container described in, e.g., U.S. Patent 4,171,757, the contents
of which are incorporated herein by reference. Such a container includes a valve, a product-
containing compartment and an essentially fluid-tight barrier piston which separates the
propellant fluid from the contained product,

[0026]  Filling may be effected by conventional techniques. For example, when a
mechanically operated dispenser is used, a predetermined amount of the compressed liquid
propellant is blended with a predetermined amount of dentifrice, or mousse, and is mixed
together as an emulsion. The mixture or emulsion is extruded through a nozzle to fill the
dispenser which is open at the bottom and which contains a central rod. A piston having a

diameter corresponding to the inner diameter of the dispenser and a central hole to permit



internal bags, and are contenplated for use with the present
invention. [0028] The invention also includes oral cares nousses, as
described in the various enbodi nents above, which provided a
specific flavor rel ease as neasured by atnospheric pressure chem cal
i oni zati on mass spectronetry, such as the nethods described in e.g.,
Taylor, A J. et at (2000) Food Chem 71: 327-338; Taylor ea al.
Front. Ply. Sci. 255-260 (hereinafter the "Tayl or Techni que"), the
contents of which are incorporated herein by reference. The nethod
uses an anso®phéthe cenprlagstbereiniindlidtintsyladee Fhe dispenseais €ein taaled withg s
spectroneter, isns that are representative of the anal ytes of

i nterest Wttemdpni t ored. [0029] For exanple; the invention includes a
post foam ng nousse containing a flavorant and ot herw se as

descri bed abol®27ln t hehowlrtic vuderstavd dui meretesis mbmaaBy epvchtaditispénsergipon
application of the nousse to a user's oral cavity exhibits a flavor
rel ease puakingfdedses @@l prepstive dguctinestars comgersiatle pvailthdn with er Wittavor

rel ease peak height of a control conposition (Pr) containing the
same f| avidcaAtiegy andmrg enisaplated fyr use wigh the presentdnwentipusse provi des a
flavor release peak upon application to a user's nouth after 60
seconds such ‘NQ&EI t hEhednyeniggneatrodncludes e epreamousse,rid decribed én thvamiou 5%
to about 40%or the difference between P. and Ps is greater than
about 309%MbALIER altov e ahjch prayidep @ snecifie Anvontylearecls meepteed birplinogndiciis one
in which, and wherein average rate. of flavor release is 4000

uni t s/ se® EST2ENBE0! igRiFien gaes spertremeny #Hich pethe wethadsdevstiedan e.o
applicatipon to th al cavity as neasured by the Tayl or Techni que,
o' Exanpl o '°6rh] /@b Feet tiste AL AL 15 THOBILY. APt OR#ISeL AT Rous se

was pr epa(beg. %fgib{hs;‘ E hﬁ cqlgnt i,,gr i ce conposi.tion of the nousse was
prepar ed ‘B¢ fi T o e YT edheeinienta sl vidhir nrrmearatebherridd um in
Table 1, reference. The method uses an atmospheric pressure inlet system interfaced to a mass
spectrometer. Ions that are representative of the analytes of interest are monitored.

[0029]  For example, the invention includes a post foaming mousse containing a
flavorant and otherwise as described above in the various embodiments above and which
upon application of the mousse to a user’s oral cavity exhibits a flavor release peak after 60
seconds that is greater then the flavor release peak height of a control composition (Pp)
containing the same flavorant(s). Alternatively, the oral care mousse provides a flavor
release peak upon application to a user’s mouth after 60 seconds such that the difference
between Pr and Py, is about 25% to about 40% or the difference between Py, and P, is greater
than about 30%.

Altematively, the post foaming oral care mousse is one in which, and wherein average rate of

flavor release is 4000 units/sec to 20,000 units/sec in the initial 60 seconds after application

to the oral cavity as measured by the Taylor Technique.



bel ow. Subsequently, a propellant m xture was added to it in an
amount of 3% by weight of a mxture of 75% i sobutene and 25% pr opane
to forman enul sion. Propellant sold under the nane LRI VOSOL(r) 35A
by Technical Propellants, Inc" of Mourris Illinois, United Slates was
used. 100311 The nousse was | oaded into the conventional dual

propel lant type dispensers as previously described to prepare the

di spensing systemof the invention. table 1 wt % 4slvaerin -----
------- --- ------- Demneralized water 9k Pol petl h Eere glycol 600

14 Caarageenan concentrate 0,5 -'A, 1 umsaccharin 1.350
------------- - - ---- Sorbitcd(70% solution in',.ater 62.277
-------- Color solution _ _...... 4lExampfelR - . . ---- -----

T etrasodmtn py phpsphate 0.5 ...---- fp Sodium fluoride 0,243
____________ Silica 133 Oral Care Mousse Preparation

[0030]  An oral care mousse was prepared. First, the dentifrice composition of the
mousse was prepared by combining the ingredients as shown under each column in Table 1,
below. Subsequently, a propellant mixture was added to it in an amount of 3% by weight of
a mixture of 75% isobutene and 25% propane to form an emulsion. Propellant sold under the
name DRIVOSOL® 35A by Technical Propellants, Inc., of Morris Illinois, United States was
used.

[0031] The mousse was loaded into the conventional dual propellant type

dispensers as previously described to prepare the dispensing system of the invention.

Table 1
Wt %

Glycerin 8.0
Demineralized water 9.0
Polyethylene glycol 600 1.4

rerrageenan concentrate 0.5
Sodium saccharin 0.350
Sorbitol (70% solution in water) | 62.277
Color solution 0.08
Tetrasodium pyrophosphate 0.5
Sodium fluoride 0.243
Silica 133
Sodium lauryl sulfate 1.0
Cocamidopropy! betaine (30% | 2.0
solution in water)
Flavor 1.35
TOTAL 100.000
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----------------- _-- -.... d Sodiumlauryl sulfate ILO

Cocam dopropyl belaine (30% 2.0 solution in water)
Flavor..,.,.,.,._...._...- 1.35 TG AL 100.000 10 Exanple 2

Measur enent of Flavor rel ease profile of Musse (0032( An oral care
nmousse of the invention ("A") and a conparison conrol non- nousse
conposition ("B"1 were prepared. To prepare A, a dentifrice
conposition was prepared by conbining the ingredients as shown in
Tabl e 1, above, The propellant m xture specified in Exanple 1 above
was added. Thé&xamit3i on was | oaded into a bag-on-val ve dispenser.
(00331 To prepare B, a conposition was fornmed by conbining the

i ngredi ents adlcagimment ¢f¥laVerskleast proNts o Mopsst | ant was added to the
formul ati on, 100341 The flavor used in both the nousses A and the
control conposition B contains four flavorants (anong others):

l i mronene, neal008Ab, Aapwbees meusek afthstitvshtion (0D 8Bla ddgiparigon frarof agi-or
techni que, the flavor pr ofiles of each sanple were quantified. The
cavity sampiseescoppptian (dhin wereorpeté o rbpatsdviatdyntidficegnmpesifionivdual by
collecting air from the oral cavity during brushing with 1 gran of
sanpl e. THerarediby coplining Bk ingeadisdts ds hewn inyTably 1t #hevea ke propellant migtirc e,
Such col l ection process added a mininmal tine delay fromthe initial
col I ect i omeqifigden Franprie! thonewesrddidndhe emuien vesdepderbitorathes-gavalve Thi s
can be seen in Figures 1-4, Thus, data obtained at any tine point
reflects 4#&"€bnditi ons in the

[0033] To prepare B, a composition was formed by combining the ingredients as
shown in Table 1. No propellant was added to the formulation.

[0034] The flavor used in both the mousses A and the control composition B
contains four flavorants (among others): limonene, menthone, carvone, and menthol.

[0035] Using the Taylor technique, the flavor profiles of each sample were
quantified. The cavity samples were drawn from the oral cavity of an individual by
collecting air from the oral cavity during brushing with 1 gram of sample. The air was
collected directly to the analytical device. Such collection process added a minimal time
delay from the initial collection time to the time the instrument recorded the data. This can
be seen in Figures 1-4. Thus, data obtained at any time point reflects the conditions in the
oral cavity at a time point approximately 30 seconds earlier. Direct measurement of the
headspace in the oral cavity was carried out to analytically determine the initial flavor release
over the brushing time for each of the samples.

[0036] The release curves generated for each flavorant of the mousse/control

composition comparison are shown in Figures 1-4. Table 4 below summarizes the peaks of

11



oral cavity at a tine point approximtely 30 seconds earlier. Direct
measur enent of the headspace in the oral cavity was carried out to
analytically determne the initial flavor rel ease over the brushing
time for each of the sanples, [0036 The rel ease curves generated for
each flavorant of the nousse/control conposition conparison are
shown in Figures -4. Table 4 bel ow summari zes the peaks of 11 the
flavor profiles after the passage of tinme. P;,, represents a peak for
t he nousse formulation and PP represents a peak for the control
conposi t i taflavbaplofledafter Be passageiof tifhé. Pr, thpréspts opdakidreficymdpge f@murabel y
Rel ease Curve for nenthane 140 x 103 at 60 seconds 80 x 105 at 60
seconds #dd@, Eeprgsgusonicatafoethy coppr@xiposicdl y  Rel ease Curve for carvone
| ess than 160 x 103 at 60 seconds 120 x, 10a at 60 seconds Ti---ig
3 Approxi fadet y Approxi mately Release Curve for nenthol 350 x 103 at
42 seconds 300 x 03 at 42 secondS ------------------“----------------

Fig 4 Approximately -- Apprloxi nately PRel ease Curve for |Pjronene 160
X 104 at|B@ kseconds | 120 X 105 atAppthxgetadpnds 01P37 Aspprogithately Seeln
f r om t he| Félepase €srvafod meftorsUnmar y40ohBY it éabeaxads i N easlhx cEses0tsb@n® ~| i S
hi gher thBEig.2 he P at an ear|l i er poipptoxinmntdly ne. Approximately

Release Curve for carvone less than 160 x 10° at 60 seconds 120 x 10’ at 60 seconds

Fig. 3 Approximately Approximately

Release Curve for menthol 350 x 10° at 42 seconds 300 x 10 at 42 seconds

Fig. 4 Approximately Approximately

Release Curve for limonene 160 x 10° at 30 seconds 120 x 10° at 30 seconds

[0037] As can be seen from the Figures and the summary chart above, in each

case the Pr, is higher than the P, at an earlier point in time.
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12 CLAIM5 We claim 1. A post foamng oral care nousse conprising:
(a) a dentifrice conposition that conprises a surfactant and a
hunmectant; and (b) a m xture of conpressed |liquid propellants
conprising at least a first conpressed liquid propellant that has a
boiling. point of |less than about -1 0C, and at |east a second
[iquid propellant, wherein at |east one of the propellants
facilitateg Amgsegress of the dentifrice conposition fromthe
contai ner and at | east another propellant serves to post foamthe
dentifrice intqyacgpysse, wherein the conposition of (a) has a
viscosity of |ess than about 30,000 centipoise and the nousse is

di spensed as agel t 0 vol %in |less than
; Ahl?c?]st Mﬁlgirag%aé% f?lgﬁgse %{?881‘1&13[

about 5 seconds. m 1, wherein the

it f f about 18 000 i a about 23, 000
conti poi se. 3. (ireiopbEs ZombhgraT YR e o L e A PR A ot

expands at Ieaz$ about 100 vol @6| | ess_than about 3 seconds 4,
The mousse accodPidt ‘ﬁﬁ‘t’er Of PAPPREYSC \Rﬂ\é‘rdéﬁr?f’eg A rRjREene R et gt | east
about 200 vol ;o0 in |less than 5 seconds. 5. The nmousse according to
claim 4, wRBPESHd widrodlantiaptinds batlingaestt of kspiben 2001t vH1°Cognd af least
| ess than about 3 seconds. 6. The npusse according to claiml,

wher ei n t Recpindtligual mbpPlaop efblesmt & leshprd ddbe propeliantsriecibfates tiopapness afd
i sobut ane. 13
the dentifrice composition from the container and at least another propellant serves to
post foam the dentifrice into a mousse,
wherein the composition of (a) has a viscosity of less than about 30,000 centipoise and
the mousse is dispensed as a gel that expands at least about 100 vol % in less than about 5
seconds.
2. The mousse according to claim 1, wherein the composition of (a) has a
viscosity of about 18,000 to about 23,000 centipoise.
3. The mousse according to claim 1, wherein the mousse expands at least
about 100 vol % in less than about 3 seconds.
4. The mousse according to claim 1, wherein the mousse expands at least
about 200 vol % in less than 5 seconds.
5. The mousse according to claim 4, wherein the mousse expands at least
about 200 vol % in less than about 3 seconds.

6. The mousse according to claim 1, wherein the mixture of propellants

comprises a mixture of propane and isobutane.
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7. The nousse according to claim1l, wherein the m xture of

propel l ants conprises about 75 to about 85 wt % i sobutane and about
15 to about 25 wt % propane. g. The nousse according to claiml,
wherein the m xture of propeil ants is present in the nousse in an
anount of about | to about 6 wt ";44. 9. The nousse according to
claim1l, wherein the surfactant is selected from sodium/| auryl

sul fate, a betaine guEhRGIRALr&AL tCAGR NIARRER Y mR&IrabPSropdimisThe
nousse according to claim1l, wherein the surfactant conprises about

0.5 10 abekpasbtubofadb LBk 8YL b REBLALLHANBANBHE 20o? 25 4130BHIbafe. o

0,
wt % cocam dgpr opyiﬁqtbet al ne. e nousse according to
wherein the cogposi ti urther. caonpri.ses a. binder agent.. 12.
The nousse accglr) di ngh?g}log#gi(a%goﬂl,rlg\%%@?lg? ?fvi/ e ?l}ledglrx Lgeg ﬁ]é)ropgl?anrts 1S
selected from.carrageenan, chitosan, agar, xanthgn gum guar guru,
st ar ch, apéeéFripd? g’fi“& of Vﬁ@ﬁmouﬁh%faaﬁﬂﬁtr'tr‘?éabe‘btl?w %’ ' 2. The nousse
of claim1, wherein_the conposition faun her conprises an agent
sel ected from g f 1 uGPF BOUFERCEWing &0 clam hryisasiadhcewyiaptantys sqlerded fom
source, a stannous ion source, delnopinol, an antibacterial agent,
and tri cl 68drmdpdysaifet. ¢ helpiae purfamnt, phé corusderrofyl bF@inn 1, wherein
the conposition thither conprises an agent selected front
chl or hexi di ne, 18] exild¢ meusssexetridid heglasa hguinaein tie; subbeoizat doomprises about
chl oride, salicylanhde, dom phen brom de, eetyl p}ai dmm chl ori de
(CPC), et tabecyd Wy sdinblinnehiofacend(@bB&)0.5 to about 2.5 wt %
N. t et radecyl -4-et hyl pyridiniuni chloride (TDEPC), octenidine,

oct api nol codnSitléprodyl HefAtel ON Source, a copper ion source, an

essential oil, a furanoue. an enzyne, a peptide, a protein, a

bacteriocin and;sal e RgELAL AR ROBAMA @] whiréin the composition of (a) further
comprises a binder agent.

12. The mousse according to claim 11, wherein the binder agent is selected
from carrageenan, chitosan, agar, xanthan gum, guar gum, starch, a cellulosic polymer,
and a marine colloid.

13.  The mousse of claim 1, wherein the composition further comprises an
agent selected from a fluoride ion source, an arginine ester, a zinc ion source, a stannous
ion source, delmopinol, an antibacterial agent, and triclosan and salts thereof,

14. The mousse of claim 1, wherein the composition further comprises an
agent selected from chlorhexidine, alexidine, hexetidine, sanguinarine, benzalkonium
chloride, salicylanilide, domiphen bromide, cetylpyridinium chloride (CPC),
tetradecylpyridinium chloride (TPC), N-tetradecyl-4-ethylpyridinium chloride (TDEPC),

octenidine, octapinol, nisin, a zinc ion source, a copper ion source, an essential oil, a

furanone, an enzyme, a peptide, a protein, a bacteriocin and salts thereof and honokiol.
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15. The nmousse according to claim 1. further conprising an abrasive.
16. A system for dispensing an oral care nousse, conprising a
dentifrice and dispenser. wherein the dentifrice conprises (a) a
dentifrice conposition that conprises a surfactant and a hunectant;
and (b) a m xture of conpressed |iquid propellants conprising at

| east a first conpressed liquid propellant that has a boiling point
of less than about Thd Bfcussangcliink @Rshin? 1 SEERAEohipditing aRaoRgkEaNt ,
wherein at-|east one of the propellants facilitates the egress of
the dentifrice 60mpasbichtof BRMAhE QR 2h0eho R0 cathprilifPe loRPALOA
propel l ant serves to post foamthe dentifrice into a. sse, and the
conmposi ti Qi,eff @) has a viscosity of |less than about 30,000
centipoise prior to the addition of the propellant nixture and the

nmousse i s adapted to.,h ispensed.from cont ai ner .as el t.hat
expands at | ea&%e%eﬁ%%jf%f%@g%immxgqsﬁs f%&g‘e{“h‘o eﬁ%ﬁ?m%onstg%tgzﬁﬂ’?“é?foa t he
di spenser ¢ ri se dual propell ant assenbly. 17, The system
accordingSF§Q%¥$?Wf3§Wnﬁﬂ@F£ (gh%mﬂﬁ§ﬁéﬁ§8WPEﬁ iy IHPJBP§ton
assenbly. IS. The systen1accordin% to claim16, wherein the disPenser
conpr i ses “aMpAYLe pifceshn figg samprogsedd ess

wuid propellant that has a boiling point of
than about -10°C, and at least a second liquid propellant, wherein at least one of the
propellants facilitates the egress of the dentifrice composition from the container and at
least another propellant serves to post foam the dentifrice into a mousse, and the
composition of (a) has a viscosity of less than about 30,000 centipoise prior to the
addition of the propellant mixture and the mousse is adapted to be dispensed from a
container as a gel that expands at least about 100 vol % in less than about 5 seconds and
the dispenser comprises a dual propellant assembly.

17. The system according to claim 16, wherein the dispenser comprises a
piston assembly.

18. The system according to claim 16, wherein the dispenser comprises a bag-

in-can assembly.
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