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application clains priority to U. S. Provisional Patent Application No.

61/ 294,851, filed on 14 January 2010, which is incorporated herein by
reference. BACKGROUND [0002] Dental plaque is present to sone degree, in
the formof a film on virtually all dental surfaces. It is a byproduct of
m crobial growh, and conprises a dense mcrobial |ayer consisting of a

mass of nicroorgagéﬁﬂ§Rg§pgg%§gIgﬂn% 98%%%%ﬁ§?3%%%§5, f,I_rIiD%EPIaque adheres

firmy to dental sSurfaceS and 1'S renove iculty even through
a rigorous brushing regi nen. Mreover, plaque rapidly reforns on the tooth
surface after it is renoved. The danger associated with the formation of
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matrix to a sufficient extent. As a result, conventional zinc-containing
formul ati ons denonstrate limted efficacy against plaque.. Conventional

zi nc-contai ning oral formul ati onsBAIGKEGROBWNRe an undesirabl e astringent
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i ncreased anti -pl ague efficacy.
of a mass of microorganisms embedded in a polysaccharide matrix. Plaque adheres firmly to
dental surfaces and is removed only with difficulty even through a rigorous brushing regimen.
Moreover, plaque rapidly reforms on the tooth surface after it is removed. The danger associated
with the formation of plaque on the teeth lies in the tendency of plaque to build up and
~ eventually produce gingivitis, periodontitis and other types of periodontal disease, as well as
dental caries and dental calculus.
[0003] Conventional zinc-containing oral formulations have been largely unsuccessful because
of the inability of the zinc ions, contained therein, to penetrate the plaque matrix to a sufficient
extent. As a result, conventional zinc-containing formulations demonstrate limited efficacy
against plaque.. Conventional zinc-containing oral formulations also provide an undesirable
astringent taste, especially when zinc is present at higher concentrations.

[0004] Accordingly, there exists a need for zinc-containing formulations that provide increased

penetration of zinc ions in the plaque matrix, and increased anti-plaque efficacy.

SUMMARY
[0005] The above goals may be achieved by incorporating a carboxypeptidase with zinc in an
oral formulation, whereby a controlled-release effect is achieved. In accordance with the present
invention, it has been determined that the use of carboxypeptidase and a zinc-containing
compound in oral compositions provides enhanced anti-plaque and fresh breath effects over a
prolonged period of time, while reducing astringent taste. The effects of the zinc and the

carboxypeptidase are each synergistically improved by the presence of the other in the



SUMVARY [0005] The above goals may be achieved by incorporating a

car boxypeptidase with zinc in an oral fornulation, whereby a
control | esoneligmsm3ef fect is achieved. In accordance w PaTiUseopoesent

i nvention, it has been determ ned that the use of carboxypeptidase and a

zi nc-cont ai ni ng conpound in oral conpositions provides enhanced anti - pl aque
and fresh breath effects over a prolonged period of tinme, while reducing
astringent taste. The effects of the zinc and the carboxypepti dase are each
synergistically inproved by the presence of the other in the WD

2011/ 088383PCT/ US2011/ 021385 fornul ati on and the amount of zinc necessary
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DESCRI PTI ON [ 0006] As used herein, "dentifrice" refers to a paste, gel,
| ozendgducgtim or 1iquid formulation, and excludes hardenabl e conpositions

used in the mouth. In sone eg%qglﬂgg}%g?ﬁgﬁHQ@@}ifrice is deep striped,
surface striped, or multilay essions "carrier" or
"aqueo[0006]r r i eAs Bed hkgeid, tdunadtited uiferlsho 8 ples giel, Pbdeage, ganmobeliqny safe and
effective naterl s faor us hereln Such materials include, for exanple

t hi ckefMAYylatiganing expliderhadgnadle coppesizens wdllrhgwe@aq%tglsomﬁm HECHYent s,
antlcat) HelleH ﬁ&g@me% BSduY c@&hhé&"o?ﬁqd‘ﬁ%féré@' s, peroxide sources, alkal i

met al bi car onate SAltS, surfactant {1 tan um di oxi de, col oring agents,
fl avor [0 ]ens, Thwemremmwg “agreiat’syr “aqicons carcbi’ak uagktht@ighdiethialdesgiptios,

desens iiet:rio%ei Y eeepntdseffe%a\?el rrrllate%gfg 1956%%&:%. SSuc%r}gatemn g %illrc udetf%? gfa%ple

thickening agents, humectants, ionic active ingredients, buffering agents, anticalculus agents,
abrasive polishing materials, peroxide sources, alkali metal bicarbonate salts, surfactants,
titanium dioxide, coloring agents, flavor systems, sweetening agents, antimicrobial agents,
herbal agents, desensitizing agents, stain reducing agents, and mixtures thereof.

[0008] As used herein, the term “sequester” or “sequestered” refers to the encapsulation,

isolation, segregation, etc. of one or more components or ingredients, from the remainder of the

components or ingredients in a particular formulation.

| [0009] Some embodiments of the present invention provide a dentifrice composition

comprising a zinc-containing salt and a carboxypeptidase, wherein said zinc-containing salt is

not sequestered. In some embodiments, the penetration of zinc into the plaque matrix is

increased. In some embodiments, the carboxypeptidase forms a labile complex with zinc. In

some embodiments, the carboxypeptidase-zinc complex breaks down proteins in the plaque

matrix. Some embodiments provide a controlled-release of the zinc-containing salt.

[0010] In some embodiments, the combination of carboxypeptidase and the zinc-containing salt

provides an enhanced effect because the zinc-enzyme complex remains active upon entry into

the plaque matrix. The activity of the carboxypeptidase as well as the increased concentration of

zinc within the plaque matrix is believed to increase the antibacterial, anti-plaque, and anti-

malodor effects of the formulation.

[0011] The unique binding mechanism of zinc to carboxypeptidase in this formulation results in

a loose association between the two. The association constant between zinc and

carboxypeptidase in the formulation allows zinc to dissociate from the complex after uptake into



[ 0008] As used herein, the term"sequester"” or "sequestered" refers to the
encapsul ation, isolation, segregation, etc. of one or nore conponents or

i ngredi erwe,20fwosgssBhe renai nder of the conponents or i ngredisenti®2i38s a
particular folinulation. [0009] Sonme enbodi nents of the present invention
provi de a dentifrice conposition conprising a zinc-containing salt and a
car boxypepti dase, wherein said zinc-containing salt is not sequestered. In
sonme enbodi ments, the penetration of zinc into the plaque matrix is

i ncreased. In sone enbodi nents, the carboxypepti dase forns a | abile conpl ex
with zinc. In sonme enbodi nents, the carboxypepti dase-zinc conpl ex breaks
down HeOdlgduRSnatix 1BR1iRE RO NEBLIEd-Yolcade e @ AROdilRRE Sulfi®Y bORtidn. In this
control l ed-rel ease of the zinc-containing salt. [0010] In sonme enbodi nents,
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an en f t Ln X Lemai iV on
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to increase the antibacterial, anti-plaque, and anti-mal odor effects of the
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car bo t (WARE MV |  al =1 at | bet ween
Che T P b B R e T e
f or nuphijuomatix; ond thwk rtbe tadal djusstag iodizmc fus@hmtthefotoaniation nayéde reqtcakeln nto WO
2011/ Q88383PCT/ US2011/ 021385. t he pl gque matrix, leading to a

cont r 811 ¥aY-rthe asldnsent ?aét@tasﬁ’ﬁﬁueg nglhggrpr%ﬁﬁ?%ﬁ%ﬁlcdﬁ %%P?%ﬁ‘?aﬁ well-vihe nanner,
the ZLgngeRs oPMe 1B@YRatidibis hrtiRE teddbed MAGD 1NALIediBn SR AETRABENGEE B
conponent i s  able to work with enhanced efficacy. In sonme enbodi nents, |ess
of eac#rbexypgpiidase. can be used in the fornul ati on because the independent

ef f ec e .zinc _and .t he,car bpxypepti dase are anplified when they are
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W th carboxypeptjdase may be a hysi ol ogi cal | y acceptabl e zinc. salt
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of water. The 'water-soluble zinc salts (at |east 1% soluble) are
pr ef efaredte, eigp buinailde,zinhiediderinhellotids zadutrdtezirmodreanae, 2 gheppkef erred are
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WO 2011/ 088383PCT/ US2011/ 021385 the dentifrice conmposition of the preferred
enbodi nents is within the range of fromabout 0.01%to about 2% by wei ght.

[ 0015] Thwocarissispept i dase preferably is present in anpamtis2aihari3ps ovi de
about 0.01-5% by wei ght of carboxypeptidase in the fornulation. Preferably,
t he carboxypepti dase is present at about 0.1-1% by weight, and nost
preferably the carboxypeptidase is present at about 0.5% by weight. [0016]
The ratio of zinc to carboxypeptidase in the fornulation of the preferred
enbodi nents can range fromabout 5:1 to 1:5. Preferably, the ratio of zinc
to carboxypeptidase is about 3:1 to 1:3, and nore preferably the ratio is
about thé:dkntiftict c8mpbhitidn pf BE prdt@tled Embodlménts & widhidfthezdafge f0from about 0.01%

car boxypepti dase. The conposition of the invention can be incorporated into
var i otfsa9ehefortyi weghtor nul ati ons i ncl udi ng t oot hpastes, mout hwashes, tooth
powde n j : Lkrige: Vehi M- t-abd.e vehi cl es
Gsed 190150 8¢ Aol bEpUCRERCREMAR iRl AL it Byt BEERRATA Y

i ncl udeight vbtaboxypasielacoint the firmylaiohu Pedtrably, thElerbouymptidae is prepmehier abl y
glycerin, sorbitol, xylitol, and/ ropyl ene glycol of nolecul ar weight in
the rabRys Oc}r{"gd’d eieht psbmofsaveleblyahe i AR FepreRt ThBeut oo ey

al so heimppl oyed. The hunectant concentration typically totals about 5 to
about 70% by wei ght of the oral conposition. [0018] Reference hereto to

sor bi {016]eThke sitiv of zine toredrboxyaleptidase cathe yorooratemaif dhd grefevai leabbéinamtsa 70%

aqueous sol ution er s prese pically in amount of at. | east about
0% byEngh o Raharashey Lo Jrapal. R ETotlnn GERGRberdati BRI B e
conpongnhnd MéfeSire R PR FatidlistaBSut: ERAT AL MUt HefGROMTES ¢i1ahtiy ofMhé Pl e oral
conpositions should preferably be deionized and free of organic inpurities.

Thes ecathonpertidase. whkeeomprsitipgeo fitheiny entwngan b indermsiiated indelvartbug [destifrigat

whi chgj s in i ot he terd al uch as w rbitol. Abrasives
[0019ﬁ) U%§§ﬁ§§§ﬁ@ﬁ§ﬁ5§§9m%%»@gg “ﬁgﬁ%pigglf?ﬁ%ﬁ¥ﬁgiggzﬂffrice conposi tions
i ncl udentifridecVelidle asi ves such as precipitated silicas having a nean
partiﬁhﬁgiize of up to about 20 mcrons, such as Zeodent 115, marketed by

J.M Cridhrracatniatily Vehielenusedde pecpars thy dendifrigarompooge of dhe mpiedtient 783
mar k e%n‘%/.gnt%ﬁ I Rfde g{%ﬁiﬁr&ﬁ-las 2 tﬁhﬁ%@?{gg}]\é&aﬂ : qgl?eqﬁmﬁgécgﬂmggﬂé(fera er useful

dentifrice abrasives e Ium osphat e, potassium netaphosphate,
t ri caglycenm, sorbitol, xylitol, and/or propylene glycol of molecular weight in the range of 200 to

1,000; but, other humectants and mixtures thereof may also be employed. The humectant
concentration typically totals about 5 to about 70% by weight of the oral composition.

[0018] Reference hereto to sorbitol refers to the material typically commercially available as a
70% aqueous solution. Water is present typically in amount of at least about 10% by weight, and
generally about 25 to 70% by weight of the dentifrice component. Water employed in the
preparation of commercially suitable oral compositions should preferably be deionized and free
of organic impurities. These amounts of water include the free water which is added plus that
which is introduced with other materials such as with sorbitol.

Abrasives

[0019] Abrasives that may be used ion preparing the dentifrice compositions include silica
abrasives such as precipitated silicas having a mean particle size of up to about 20 microns, such
as Zeodent 115, marketed by J.M. Huber Chemicals Division, Havre de Grace, Md. 21078, or
Sylodent 783 marketed by Davison Chemical Division of W.R. Grace & Company. Other useful

dentifrice abrasives include sodium metaphosphate, potassium metaphosphate, tricalcium



WO 2011/ 088383PCT/ US2011/ 021385 phosphat e, di hydrated di cal ci um phosphat e,
alum num silicate, calcined alumna, bentonite or other siliceous

mat er i al swoani1iossdssnat i ons thereof. [0020] Preferred abragivseommmess al s
useful in the practice of the preparation of the dentifrice conponents in
accordance wth the present invention include silica gels and precipitated
anor phous silica having an oil absorption value of |ess than 100 cc/ 100 g
silica and preferably in the range of from about 45 cc/100 g to | ess than
about 70 cc/100 g silica. These silicas are colloidal particles having an
average particle size ranging fromabout 3 mcrons to about 12 mcrons, and

nore pr@bhitalliydietiaralcai@phosphite, ADaIHumLEli (i€ calRfhed ARindn P ch@ATE of rOM 4
to 10 preferably 6 to 9 when neasured as a 5% by weight slurry. [0021] Q|

absor pticosiliceous Bwtegials, peepsehingions thegeathe ASTM Rub- Cut Met hod D281. The | ow
oil a ti Ll ica. k i j i fri C sitions of
the pRZo, bR bER A Al Culehytfh BRGbcsE o B8 oGRS T GIBERS ol gt
and peehporbtsyn abddant® with thdpresend dieiyonacight silibdARhnd precipithte@bsor pti on

silica abrasives particularly useful in the practice of the present .

i nventneiPharesien havingpn pibhsottien vrlvg oF trss thgRaP? 6+ 1€ 8 siish andmaiessblpivi son
Chem gal...Dl.Visi It 1 dent 650
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col | ocdilidad iphitickes having gn averageparcdasizn rangfngX88m byowsi glttorave plagit 1g fr om

about 7 to about 10 microns in dianeter, and_an oil apsorption of le t han
B sty A Mord e e beelh A S1S Bty A RHFEND #Htba PRI rdb s 301 on
siIic?refé%tﬁ%\mmhuﬁeaisﬁ}eaB@a@!ﬂ/ﬂgt%v@i%hpélu&ﬂe present invention. [0023] The

dentifrice cpng05|t|on of the present invention can contain a variety of
opt i off21fe@tljapsdrpteon yrdwesdremessurctisusiiestbe A Bab-ddut Method BP81.ohlad low
ingregﬁggts -

i can.include, .but are not limted to,..thi ckenin ent s
surt o2t SRt AR e g Mieedt T A geptes Potpp i o R B MRoar . o
synt hgtbrceatiativni of apohtyscaraboxydoas By waight refegabgitiut 1aRdaat 90% g agents.
Thickenjng Agents [0024] Thickeners suitable of use in the conposition of
t he pW@%% t invention include natural and synthetic guns and col |l oi ds.

Su sfloaa N stenchn hasl uns LS SEROR R RS Svusy g
under invh@idnraael enackoedRoldgothe tradedgddnatiom Bl lodent HWddneDaGeomp@hénbie#l | nor gani ¢
thi ckBN8LSH MR R%race & Co., Baltimore, Md. 21203. Sylodent 650 XWA. This silica abrasive

is a silica hydrogel composed of particles of colloidal silica having a water content of 29% by

weight averaging from about 7 to about 10 microns in diameter and an oil absorption of less than

70 cc/100 g of silica and is a preferred example of a low oil absorption silica abrasive useful in

the practice of the present invention.

[0023] The dentifrice composition of the present invention can contain a variety of optional

dentifrice ingredients. As described below, such optional ingredients can include, but are not

limited to, thickening agents, surfactants, antitartar agents, a source of fluoride ions, stabilizers, a

synthetic anionic polycarboxylate, a flavoring agent, and coloring agents.

Thickening Agents

[0024] Thickeners suitable of use in the composition of the present invention include natural

and synthetic gums and colloids. Suitable thickeners include naturally occurring polymers such

as carrageenans, xanthan gum, polyglycols of varying molecular weights sold under the

tradename Polyox, and polyvinylpyrrolidone. Compatible inorganic thickeners include



WO 2011/ 088383PCT/ US2011/ 021385 anor phous silica conmpounds which function
as thickening agents and include colloidal silicas conpounds avail abl e
under theworadesssssi gnati on Cab-o-sil manufactured by CabwtusGonporati on and
di stributed by Lenape Chemical, Bound Brook, N.J.; Zeodent 165 fromJ. M
Huber Chem cals Division, Havre de Gace, Ml. 21078; and Syl odent 15,
avai l abl e from Davi son Chem cal Division of W R Gace Corporation,
Baltimore, Md. 21203. Qther inorganic thickeners include natural and
synthetic clays such as hectorite clays, |ithiummgnesiumsilicate
(laponite) and nmagnesi um al umi num silicate (Veegun). [0025] The thickening

agent apbgheuadiliya do‘in;ﬂfuﬁ&@ﬂhlch Fudiion de tHitlehinge ge MBS includd coMoidailitas of
about 0.1 to about 10%Db ght, preferably about 0.5 to about 4.0% by
wei gheomepyids aaahlesinden e}ra@tjﬁiqswam & abrgysiigmanydasiued by ﬁ?@b@o@ﬁmgriatl% n of
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F127, yhalen e mde%?ural%@%glﬁtﬁngtm?’af ysh ﬁkﬁ(ﬁ@ﬁ&%rﬁ e 0ys, A uATRAHE L hCsilicate

surfactants such as cocam dopropyl” betai ne an cocanldopropyl bet ai ne
| aur yl(laginitepsiddeagriesiefreslnmchususifiente Qviceguimicl ude a conbi nation of pluronic

F127 407, Pol bate 20, d bet t ot al
Cort ol Rk ab PR R Ga fiebe mo AR B SR S T b iaaut 5
t o abgstut §3% R¥onaioghby a8 p@%@a@l@'%o@@?‘@ﬁ&bo@b@'@%%’@el t.about 6. 5% by

wei ght at weight ratios o 5 Pol yaxomer 407 castor oil, 3.3

PonsSuﬂéﬂ@nEO and 1.0 cocan dopropyl betaine. Fluoride and O her Active
pgent g2 Sy S b | G TRIRRS bk RlRh bRShOUSEEN! il NANL LM AR SO

conta source uoride i ons or OI’I nent,

anti carcteageda@%ﬁhylamtlammh anlf frede@nthet @eﬁtunpé ycoamutno% ﬂﬁpfé tc@srﬁetﬁﬁﬂy ppm
of fluoride ions and include inorganic fluoride salts, such_as sol upble

al kal pecspipblle- shq surtastint grelpably, ispr detersiedmpictial thak igpATESCsthirRogtPOsiign

conpafibl.& oW, 4 Rigsent in the conposition are sodium fluoride,
pot asgél:tursn |u%??a§‘ﬂ gﬁleur%fluoroyllcate WO 2011/ 088383PCT/ US2011/ 021385

[0027] Examples of enzyme compatible surfactants include nonanionic polyoxyethylene
surfactants such as Pluronic F127, Polyoxamer 407, Steareth 30, Polysorbate 20, and amphoteric
surfactants such as cocamidopropyl betaine and cocamidopropyl betaine lauryl glucoside.
Preferred surfactants include a combination of pluronic F127, Polyoxamer 407, Polysorbate 20,
and cocamidopropyl betaine at a total surfactant concentration in the dentifrice composition of
between about 2 to about 10% by weight and preferably between about 3.5 to about 6.5% by
weight at weight ratios of 2.5 Polyaxomer 407, 2.5 PEG-40 castor oil, 3.3 Polysorbate-20 and 1.0
cocamidopropyl betaine.

Fluoride and Other Active Agents

[0028] The dentifrice composition of the present invention may also contain a source of
fluoride ions or fluorine-providing component, as anticaries agent in amount sufficient to supply
about 25 ppm to 5,000 ppm of fluoride ions and include inorganic fluoride salts, such as soluble
alkali metal salts. For example, preferred fluoride sources which are compatible with enzymes

present in the composition are sodium fluoride, potassium fluoride, sodium fluorosilicate,



ammoni um fluorosilicate, as well as tin fluorides, such as stannous
fluoride and stannous chloride. Sodiumfluoride is preferred. [0029] In
addi ti on wo 2biwssisde conpounds, there may al so be i ncl ustet/usediiarsar
agents such as pyrophosphate salts including dialkali or tetraal kali netal
pyrophosphate salts such as Na4P207, Na2K2P207, Na71-17P207 and
K2H2P207 sodi um tri pol yphosphate, |ong chai n pol yphosphates such as sodi um
hexanet aphosphat e and cyclic phosphates such as sodiumtri nmetaphosphate.
These antitartar agents are included in the dentifrice conposition at a
concentration of about 1 to about 5% by weight. Enzyme Stabilizing Agents
[ 0030hmfeiuhe Mok bdi Gt OXPREI tds0fin AHuokides, PSRE et sthiioRBt flrideBdhdaktaghdu@nt ai n
i ngredi ents that stabi lize enz()ilmas inadentifrice environnent. These

st abi Fhlpdde %?%@@&UOM@IS@@SW@ from i nactivation by chelating netal

| pur k4 re c [ I | ude,
et Pyt 9922, B REER bl BertBbbids RO Blsb o3 hotiohG; Bkl 2GR kS

concepirophdsphste bemmemd&god;alaaw oil%tra@m(elﬁ exﬁetaztllmrrd;mbmw §itd sadhdasONRFH OO her
stabilizers may al so prevent oxidation of am no acids, such as cysteine,
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Polycarbo [ c anlonlc pol ycar boxyl ates may al so be used
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2011/ gggn%?l%g) gil_/age%%sotjhjé{ (s)tzzlg'?izeS the enzyme against oxidation include sodium bisulfite, metal
gallates, sodium stannate and ascorbic acid at concentrations between about 0.1 and about 1.5%,
preferably between about 0.3 and about 0.75%.
Anionic Polycarboxylate
[0031] Synthetic anionic polycarboxylates may also be used in the dentifrice compositions of
the present invention as an efficacy enhancing agent for any antibacterial, antitartar or other
active agent within the dentifrice composition. Such anionic polycarboxylates are generally
employed in the form of their free acids or preferably partially or more preferably fully
neutralized water-soluble alkali metal (e.g. potassium and preferably sodium) or ammonium
salts.  Preferred are 1:4 to 4:1 copolymers of maleic anhydride or acid with another
polymerizable ethylenically unsaturated monomer, preferably methylvinylether/maleic anhydride
having a molecular weight (M.W.) of about 30,000 to about 1,800,000 most preferably about
30,000 to about 700,000. Examples of these copolymers are available from GAF Corporation

under the tradename Gantrez®, e.g. AN 139 (M.W. 500,000), AN 119 (M.W. 250,000); S-97



Phar maceuti cal G ade (MW 700,000), AN 169 (MW 1,200, 000-1, 800, 000), and
AN 179 (MW above 1,800,000); wherein the preferred copolyner is S-97
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chemicals as menthol, carvone, and anethole. Of these, the most commonly employed are the
oils of peppermint and spearmint.

[0034] The flavoring agent is incorporated in the dentifrice composition at a concentration of
about 0.1 to about 5% by weight and preferably about 0.5 to about 1.5% by weight.

Other Ingredients

[0035] Various other materials may be incorporated in the dentifrice compositions of this
invention, including desensitizers, such as potassium nitrate; whitening agents; preservatives;
silicones; coloring agents; and chlorophyll compounds. These additives, when present, are
incorporated in the dentifrice composition in amounts that do not substantially adversely affect
the properties and characteristics desired.

[0036] Antibacterial agents may be incorporated in the dentifrice compositions of the invention.
Common antibacterial agents used in oral care include triclosan, chlorohexidine, cetyl
pyridinium chloride, and other quaternary amines. These agents, when present, are incorporated
in the dentifrice composition in effective amounts that do not substantially adversely affect the

desired properties and characteristics of the composition.



Preparation of Dentifrice Conpositions [0037] To prepare a dentifrice
conposition of the present invention, the zinc and carboxypepti dase are
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CLAIMS 1. A dentifrice conposition conprising a zinc-containing salt and
car boxypepti dase, wherein said zinc-containing salt is not sequestered. 2.
The conpowdt2oowmsssssor ding to Claiml1, wherein the zinc ipsTmSes@nk13sh t he
anount of 0.3- 0.6% by weight. 3. The conposition according to Clainms 1 or
2, wherein the carboxypeptidase is present in the anount of 0.5% by wei ght.
4. The conposition according to any of Cains 1 - 3, wherein the ratio of
zinc to carboxypeptidase is about 1:1. 5. The conposition according to
Claim4, wherein the dentifrice is a toothpaste. 6. The conposition
according to Claim4, wherein the dentifrice is a nouthwash. 7. The

CONMPOSielghoNarRCAEH O at @nEdrfalibd o WHBLE D2 leatidRnifk e weRhe ah@at Narewder .

8. The conposition according to any of Clains 1 - 7, wherein the

zi nc- tagiedaeiahg cenpentratipnxifigpowi®:F trabout 1.0% by weight.
[0039] In the preparation of a oral rinse, an enzyme premix comprised of cetyl pyridinium
chloride, reducing agent, water, humectant and enzyme is dispersed in a mixture of mouthwash
ingredients, for example, alcohol, humectants, surfactants, and flavor are then added and mixed.
The ingredients are then mixed under vacuum for about 15-30 minutes. The resulting oral rinse
product is then packaged.
[0040] A rinse is an advantageous vehicle for delivering actives to the oral cavity, due to its
ability to get into hard-to-reach areas of the mouth, such as the interproximal regions and the
crevices of the tongue. The challenge in incorporating enzymes into a rinse is maintaining
enzymatic stability and activity at water levels above 50%, conventionally not suitable for
enzyme containing compositions. In the present invention, the stability of enzyme activity is
found to be acceptable and is optimized unexpectedly when the water content of the rinse is

maintained above 45% by weight of a mixture thereof, and preferably about 50 to about 85% by

weight enzyme activity as an antiplaque agent is found to increase.
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9. The conposition according to any of Clains 1 - 7, wherein the
zinc-containing salt is zinc nitrate. 10. The conposition according to any
of C ai mswo 2011/08838Berei n t he zi nc-containing salt is zi rcTaisb@niocisss WO
2011/ 088383PCT/ US2011/ 021385 11. A nethod of treating oral nal odor
conprising: admnistering a dentifrice conposition conprising a
zinc-containing salt and carboxypepti dase, wherein said zinc-containing
salt is not sequestered. 12. A nethod of delivering anti-plaque benefits
conprising: adm nistering a dentifrice conposition conprising a

zi nc-containing salt and carboxypepti dase, wherein said zinc-containing
salt is not sequestered. 13. The mgtAmwes according to Cains 11 or 12,
wherein the dentifrice is a toothpaste. 14, The method according to C ains
11 or 112, whdangfiicetdempgaifipn Pempesinga gingwentsiarssalt ang cathesypaptidas: accor di ng

0 O AR dui@ind 2onti Lt i NG Sqlcdd ce s @ tooth powder.

2. The composition according to Claim 1, wherein the zinc is present in the amount of 0.3-
0.6% by weight.
3. The composition according to Claims 1 or 2, wherein the carboxypeptidase is present in

the amount of 0.5% by weight.

4. The composition according to any of Claims 1 - 3, wherein the ratio of zinc to

carboxypeptidase is about 1:1.

5. The composition according to Claim 4, wherein the dentifrice is a toothpaste.

6. The composition according to Claim 4, wherein the dentifrice is a mouthwash.

7. The composition according to Claim 4, wherein the dentifrice is a tooth powder.

8. The composition according to any of Claims 1 - 7, wherein the zinc-containing salt is

zinge citrate.

9. The composition according to any of Claims 1 - 7, wherein the zinc-containing salt is

zine nitrate.

10.  The composition according to any of Claims 1 - 7, wherein the zinc-containing salt is

zinc chloride.
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11. A method of treating oral malodor comprising: administering a dentifrice composition
comprising a zinc-containing salt and carboxypeptidase, wherein said zinc-containing salt is not
sequestered.

12. A method of delivering anti-plaque benefits comprising: administering a dentifrice
composition comprising a zinc-containing salt and carboxypeptidase, wherein said zinc-
containing salt is not sequestered.

13. The method according to Claims 11 or 12, wherein the dentifrice is a toothpaste.

14.  The method according to Claims 11 or 12, wherein the dentifrice is a mouthwash.

15.  The method according to Claims 11 or 12, wherein the dentifrice is a tooth powder.
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