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ENMNCEMM%@ ENE PROPERTI ES BACKGROUND OF THE ﬂ%@%&\h 1. Field of
the Invention This invention relates generally to oral conpositions for

enhancing oral hygiene, and nore particularly, to enzyme containing dental

conposi t i oNsQReY, (}ﬁﬂrﬁﬁlﬁ;ﬁrﬂﬂ P%b%’blﬂéﬁlﬂﬁﬁﬁcm%Q)I&I_t%r?ﬁmﬁﬁil‘&rorﬁﬁhg? al
conposi tions such as toothpastes, gels and nouth Wwashes are designed to
| oosen and renopve plaque in conjunction with a regul ar toothbrushing

regi men. Dental plaque isBhy orTIEIRNENTRE €€, in the formof a film
on virtually all dental surfaces. It Is a byproduct of microbial growh,
and conprises a dense mcrobial layer consisting of a mass of

m cr obr ghnEFicldsof ghedoveatian i n a pol ysaccharide matrix. Plaque itself adheres
firmy to dental surfaces and is renoved only with difficulty even through

a I 90r otfis Bkl ilated GRS 10 ABIBRY S o kG AHRarlcBiofl }ay%sie%ggn@get he tooth

surface after 1t 1s re qgue 20 nmay form of "any”’part tooth
sur f ace, patehlary, focnmaneg aertiining derial compasktiongfangnhaatingar gin, in cracks in
the enanel, and on the surface of dental calculus. The danger associ ated
wi th theraklygigaei on of plaque on the teeth lies in the tendency of plaque
to bypld up and eventually produce gingivitis, periodontitis and ot her

types of ,periodontal disease, as well as dental caries and dental
cal cul us® %ﬂ%{l&l known to the art to incorporate antimcrobial agents in

oral con&gﬁiitions, wherein these agents destroy or _inhibit oral bacteria.
Ot her ag¥Ft composiignsRich aLtopipastss «g3isiapd meathsyaghes agariesigned todepseandnhance t he
ef fi cacyrefovd Neq@h L&fiGdc-ab; Qa?ﬁfmS i ant (e.g., US
5, 524, QOIE?) Ozfoﬂig%cor por‘]agcegdeﬁizﬂg/rgre | nmgtrlﬁgf“%g SItl (l)jr?g{a?v\gllg@%\é%i srupt or

i nt ety er preot tpiseme gegrepuin theformiof afilmod virqeilpall déntddiéseodtisa t oot h

e SR R R B RS, e
pancr eat éfanierozgamisms Qabddded iala pphyzacomeids ualixa Plage itbdiusihedliindly & 11 pol ytic
Ny e e A e bl o RSl QI Ao oo gl 051 um and
regimen. Moreover, plaque rapidly reforms on the tooth surface after it is removed. Plaque
20  may form on any part of the tooth surface, and is found particularly at the gingival margin,
in cracks in the enamel , and on the surface of dental calculus. 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.
25
1t is known to the art to incorporate antimicrobial agents in oral compositions wherein these
agénts destroy or inhibit oral bacteria. Other agents are also incorporated in the oral
composition to enhance the efficacy of the antimicrobial agents. For example, it is known
{e.g., US 5,524,906) to incorporate enzymes in oral compositions which disrupt or interfere
30  with plaque formation and bacterial adhesion to tooth surfaces. Examples of such enzymes
include glucose oxidase, glactose oxidase, lactose peroidase, lactoferrin, lysozyme,
proteolytic enzymes, pancreatic enzymes, bacterial enzymes such as bacillus subtills,
lipolytic enzymes and dextranases such as those from penicillin funiculosium and mixtures
thereof,
35
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as for ewydhsoiodgs ot eol ytic enzynes, such as papai n,Péf)gém@,m%@pe
anti bacterial efficacy at the | evel s wherein enhancenent Is observed, have

been found to contribute to flavor (taste) problens whereby oral care
product s CefaiNizGhes YE For® i RARMN h | i mted acceptability
for consuners. For exaép?%%{ﬁgﬁé&ée@)?ﬁe paeg’}lﬁﬁ? gs&vagﬂ:r{%natieg}x%g? urally

ext r act ed@ntibpgierial efficacy at tietlevelssvhemii ehhancementdd shsefved, v bdeh @amd & t hat when

papai n is..4 ' aqu s dentifrice or t hwash, the

rpar 1 St Bt ol P BRo AR AR Pt st BB ohanipereaEt i ons.

At t enpt sincergerated hatei limie] detedtabilicyor bongiiBets. SRdrexhifiple, TRS Kﬁzyﬁlg Bagafist € Pro bl em
and parti uh?rl ﬁ“’@{lYO t he neat ¥1@in0t es, introduced by these’inpurities, have
met WP t hWRICRISaT ek racied frop frutt; coniping Fesidyaldevelsnf empuritios betharwheor  or al
conposi tj id ABabb : | g | . I.ts_i.n which
enzynes g@?i n(.:ofkgora ta%tg élg%%@%‘ﬁg\l‘}?‘he a%%dggﬂaag?{ ea%%ﬁ%ﬁ%ﬁ%eqtaste. SUMVARY
OF THE | adyensply @rpactkayreonsusr shaswrial pirtaptiense present invention it has been
unexpectedly determined that cyclodextrin conpounds forminsol uble

conpl exes with the |ipophylic, water insoluble inpurities present in

nat ural Atiemtemadeiohititise favosngingtbtient tefneasietthé skte QRIDIER BRI Part@ithlyf OF Mat i on
of afy i n&glﬁlgalge %orrtu)rl ﬁx L Ehhe Jnmpurities with H’:‘E‘ cycl odextrin tonmpound 20
inhibits 3P 58 ‘imr?g Bhesaimppritiss, haws metwish limited fugeqss Pisasle' of aqueous
oral carereforimai in 68 St SompARIPATAHAREpIIRIELANATHETodop WHi ch the
enzyne i s incorporated, whereby insolubilization of the inpurities results

in i npr okRBEfts HsWirhenzames ap incerporsied taprowide & piaduct of Bocaptable kasteher ei naf t er be
denonstrat ed, Gas Chromat ographi ¢ anal ysis evi dence significant reductions
of several malodor creating inpurities derived fromenzynmes such as papain

present in aqueous oral caSgVMMOPOSH THRDNVENEONparticul arly hydrogen sul fide
(112 and dinethyl sulfide (DVb). These results were found to be
consistent with blind flavor evaluations where the neaty, sulfur based

not es noPefordaneswid e Present invertionnthpsrbesnsmerpectedly determined that

cyclodextrin compounds form insoluble complexes with the lipophylic, water insoluble
impurities present in natural enzymes such as papain. The preferential entrapment and
formation of an insoluble complex of the impurities with the cyclodextrin compound

20  inhibits the partitioning of the impurity into the liquid phase of aqueous oral care
compositions such as toothpastes and mouthwashes in which the enzyme is incoxporated,

whereby insolubilization of the impurities results in improved taste/organoleptic
characteristics.

25  Aswill hereinafter be demonstrated, Gas Chromatographic analysis evidence significant
reductions of several malodor creating impurities derived from enzymes such as papain
present in aqueous oral care compositions and particularly hydrogen sulfide (H,S) and
dimethy! sulfide (DMS). These results were found to be consistent with blind flavor
evaluations where the meaty, sulfur based notes normally encountered with enzymes such

30  as papain were reduced by about 30%.
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Conmpounds 5 As used herein, the term"cyclodextrin"” i1ncludes any of the
known cycl odextrins such as unsubstituted cyclodextrins containing from
six to twelve glucose units, especially al pha- cycl odextrin,

bet a-cycl odextrin, ga erivatives and/ or

m xtures thereof. The % Mﬁb & IEIFﬁﬁpiﬁﬁghéﬁbﬁu. si x glucose units, the
beta- cycl odextrin consists of seven glucose units, and the

gama- cyg| d&x I, & consists of eight 10 glucose units arranged in a

donut - s&@ﬁ%—ﬂﬁ@%@%m fic coupling and conformation of the glucose
uni t s5 gi % utddteRits; tedexsi ToyglodeRtrn! gichidestd! Elot:ﬂk kﬁ@&@%ﬁcﬁ'&xﬁﬂ gehye with a
hol | ow |nter|or of specific volune. T i ning” of the internal cavity

is for metsHYstifie Qglodextunsyiontaming iy s & Wielve BNCG@ unifs.espegistly alplars ;
her ef or gyc1ddbicdy d
t her ef or gyc1dabitd ,%éfat%glgg%:légﬁs %g.t?inﬁ-cg&[@de%ﬁ%ﬂ%r t[l)'nnt ﬁﬁeﬂb&%ﬁdﬁpape an

physi cal -"chem cal cavity ena cyc extrin 15
mol ecul emixterestberopth Thaalpha-syclédsximmiconsistssifoix gheopd enilsthebétl, or gani c

nmol ecul e incl udi ng, mal odor, cQ unds whi ch
fit into ﬁ];e@%{i/wy ané%‘%@%os% %nqetﬁ%ﬁ%?fyci XIRCANSIS pEPISHE o5 of
cycl imexglucose mntssatrmﬁgadﬁn nuynw&hapedﬂwlm sp&ﬁrce:o Iﬁigfmd@imfbﬁhﬁtl%i?o groups
are conv dto %ﬁer ein IS or an et hyl gr oup.
Cycl odex Plg cosg e @@?;&gqul E‘&%aflﬁ@s‘é’n’&ﬂtfﬁo%‘ﬂ’g?ts“wwl Babpllowr oups such
as net hyinakief 60 sﬁmﬁ@d@eﬁﬁlélme"hnﬁagdoﬁhm{e?ﬁa?eh ?s!faﬂﬁeq 9*{,3"31 gﬁhose with

py e

hydroxyal kyl substituted groups, such as hydroXypro xtrins
and/ or  hAieme lealYepRidic\hEIdEMe X yeen stomsHhaefore, wldéms fainly hystrqpheliier r ed f or

t t
o engy e BAGHE hiE ol phida R ER R prifhiRl B8 cod SnE MR RANEm  07 551
abould 5%mblgcuigsi tg hlsodf thethe, fommipclssion cnmpla’ie&/ﬁtﬂﬂﬁﬁnﬂﬂ:ﬁ&lﬁdﬂé& ob pétdef 2005

PCT/ USZOOBAIQ(:Z fiteules including malodor compounds which fit into the cavity and become

water insolubilized,

The derivatives of cyclodextrin consist mainly of molecules wherein some of the OH

20  groups are converted to OR groups, wherein R is a methyl or an ethyl group. Cyclodextrin
derivatives include those with short chain alkyl groups such as methylalated cyclodextrins,
and ethylated cyclodextrins, those with hydroxyalkyl substituted groups, such as
hydroxypropyl cyclodextrins and/or hydroxyethyl cyclodextrins.

25  Beta-cyclodextrin is preferred for use in the practice of the present invention.
The cyclodextrin is present in enzyme containing oral compositions at a concentration of

about 0.1 to about 5% by weight of the composition.



Enzynes The enzynes useful in the practice of the present inv2n5iblnﬁ6 2005
i ncl ude ezopRIRxtracted from natural fruit produckSrgiseiasiyel | -known
protei n substances within the class of proteases, 5 which breakdown or
hydrol yze proteins. The proteol ytic enzynes are obtained from natural
sources or by the action of mcroorgani sns having a nitrogen source and a
carbon source. Exanples of proteolylic enzynes useful in the practice of
the preg dshvention include the naturally occurring enzynes papain (from
papaya), bromnel ain gfrom pi nengtgl e), as well as serine proteases such as
chynot r%ﬁsﬂnﬁyﬂlﬂd@ﬁﬁl irth¢ precticg ePﬁﬁﬂnumeﬁtwmmﬂlah@nmb&@ﬂC@s‘éronPapal n

obt ai ne aya tr | tic enzyme
or et er r et tBadtis S50 A liilun oGk ARRrcr i e R PBRERY ¢

i nco§ powhick Breakdotneor hydrblyzapreteing om‘p@mtet: cafzytnb@arpbbmal fmmventl on in an

amount of ahout 10% wei ght and, 15 prefer about 0.2to
Sout . SORHg EHCgt e Dk R GR P RRAGS fvinet Plypssp SoReca 9 4 uni ts per
m |11 gr ikcds Fgh émm&eawawsldsm@%e ReEieY oft8e reaafmfnb@ntﬁhddl e Sawyer
Goup (see J. VO 121, pages 737-745 Enzynmes whi ch may
benef i ciﬂﬁlﬂlﬂ?ﬂlséa%@élﬂ opwwwmwwfmmmmhs@@@wﬁﬁ@me 20 i ncl ude
car bohygr. ?mﬂe‘[g] ORs I Hl age. dextranase
and w%aﬁ%@sgﬁ%&ﬁgtg%sg%% I p sgg-ypsﬁich as ant |Sgg('tsl€de gas‘tﬂlr%"l c lipase and
pant® easledaski pase. d ucoanyl ase is a saccharl fyi ng gl ucoanyl ase of
Aspergillus niger origin. This enzyne can hydrolyze both the al pha-D-1,6
gl ucosidic branch points and the al pha-1,4 glucosidic bonds 25 of gl ucosyl

ol i gos apgphamrdbeiifed fionethp o Bt?:@‘dtemﬁf tielPapayatiée i thOProROIYHE bffymepRFetted0. 01 to 10

% of the carbohydrases. e lipase enzyne is derived froma select strain
of Aspefoghseindhe pacyes oft{pﬁgrewglyﬁ@uﬁaganﬁmcmaﬁqdﬁgﬂ%qr “Hetivity at pH 5.0
to 7.0 vheRses alRe phikdalindbAntR in & dmouhle BEEEroMBSut 16 B0k bitRAFe units

per gram “Anpn the car bohydrases useful In accordance th“this invention
ar el uproisraplyabeut (b2 forakowt b:ewaglstnwm@and@xmgana@émwﬂlsm 90t anase. 4 WO

enaynes 0P SRR el PR CUE Al 1o PR Bl V1 ©

(see J. Biol. Chem., vol. 121, pages 737-745).

Enzymes which may beneficially be used in combination with the proteolytic enzymes
20  include carbohydrases such as glucoamylase, alpha-amylase, beta-amylase, dextranase and

mutanase, tannase and lipases such as plant lipase, gastric lipase and pancreatic lipase.

Glucoarnylase is a saccharifying glucoamylase of Aspergillus niger origin. This enzyme can
hydrolyze both the alpha-D-1,6 glucosidic branch points and the alpha-1,4 glucosidic bonds
25  of glucosyl oligosaccharides. The product of this invention comprises about 0.01 to 10 %
of the carbohydrases. The lipase enzyme is derived from a select strain of Aspergillus
niger. The enzyme has maximum lipolytic activity at pH 5.0 to 7.0 when assayed with olive
oil. The enzyme has 120,000 lipase units per gram. Among the carbohydrases useful in
accordance with this invention are glucoamylase, alpha and beta-amylase, dextranase and

30  mutanase.




invention at a concentration of about 0.10 to about 5.0% by wei@ht ABBd2gns
pref er abigy ARy 2 to about 2% by wei ght. 5 Dentigdg6Bo0dRbi¢ €

Oral |l y-acceptabl e vehicles used to prepare dentifrice conpositions include
a wat er-phase, containing a humectant therein. The hunmectant is preferably
gl ycerin, sorbitol, xylitol, and/or propylene glycol of nolecular weight
in the Fazyges thagr%e@lﬂlp@wm%aﬁe,m%{d%érm poFdlcompesitionef the BiesgRes t her eof
may al t ' L.cal al s about
51 o anmtroBIL bt OF o ITRY SNb ASA S et R B b 27 5

sor bi t oo abett@sby weighte material typically comercially available as a 70%
aqueous solution. Water is present typically in anount of at |east about
10% by weight, and generally about 25 to 70% by wei ght of the oral

conppsi DatifricyWekicleenpl oyed 15 in the preparation of conmmercially suitable
oral coppii§iatdeprablesBlivlesluied & gresud Jentigricteb@pbeitignsincludd @@ate[tm%meaani c

I mpurities. These anmounts_ of _water include the free water vhioch is added
pl us t hepntapEng yhymectant thersine che Jmpctant peprefenbly elypesingsaubitobscylifalh sor bit ol .

DI a1 Vior fonk fnd Bl oF RAIeAl ki 18R Hh b 00O R, bisoffalr asi ves v oh

may be use practice o present i nvention i nclude silica
abr asi Viganestaots and mixtarss piercaf may &5¢ becsasplhyedi Mipedumeetant comentration si ze of up

to ouf . ) . by J.M Huber Chemicals
o 7 ool g8y S BB 0 LRI N e ol EShARAR 753 var ket ed by

Davi son Chem cal Division of WR Gace & Conpany. O her useful dentifrice
abr asi ves, 25 include sodjum nmet aphosphat e, . pot assi um net.aphosphat e,

11 cal RAFOBHISIHA Lo FFR G LU ARE PG OSHHL SRR o1 | | cat e,
cal ci nefhog hliEbisoldion! Whtd: & fRéseRtithfiEallySh b GRRAWT a4t bbct $9% By conbi nati ons
thereof. Preferred abrasive materials useful in the practice of the

pr epar aveighi, &1d sgaeraliy ston2i30 70 Grhyowight ehthe pial gompesititie Volpr emplewedpr esent

i nvent i.an | e LNt ad silica having an
of 1 Ep o MEpEfen o Lot nCIo BB bR o ATBBRRY L0 n 7 he
range ofe deiamined bodifreeddargahi@0gpntidse $hesehamoundb adi twaZ0ochutle Gg fskelwaten. These

Fr om anwhet s e e Bie! £pERoRE 0B SBe RAEGBR SRR i SsBifc 0117 ™

Abrasives

20  Inthe preparation of dentifrice compositions abrasives which may be used in the practice of
the present invention 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, Maryland 21078, or Sylodent 783 marketed by
Davison Chemical Division of W.R. Grace & Company. Other useful dentifrice abrasives

25  include sodium metaphosphate, potassium metaphosphate, tricalcium phosphate,

dihydrated dicalcium phosphate, aluminum silicate, calcined alumina, bentonite or other

siliceous materials, or combinations thereof,

Preferred abrasive materials useful in the practice of the preparation of dentifrice

30 compositions in accordance with the present invention include silica gels and precipitated
amorphous silica having an oil absorption value of less thar: 100cc/100g silica and
preferably in the range of from about 45¢c/100g to less tham about 70cc/100g silica. These
silicas are colloidal particles having an average particle size ranging from about 3 microns



to about 12 mcrons, and nore preferably between about 5 to abou? 51Q\UG 2%55’

m crons @akofisdes r ange from4 to 10 preferably 6 tpd@&haRwsEsUr ed as
5% by weight slurry. G| absorption values are neasured using the ASTM

Rub- Qut Met hod D281. The low oil 5 absorption silica abrasive is present
in the ar are conpositions qf .th resent. d nventign . at a concentration of
about 5 1 BPHb SAFISTO B TP BT OO PET APt 0 A0 TCToRs SR 3056 by
wei ght . rh@%aﬂ:unnabﬂpﬁr@fefaa 6t0l9i viiRn Aeaedde 8 SHPbY WaiBhtaldy. useful in the
practice of the present 10 invention are market'ed under "the trade

desi gnati on Syl odent XWA by Davi son Chem cal Division of WR G ace & Co.,

1 o R e s AR A T,

aver dgi rapsdrpiion silivawbra¥ivé 3 pedsenttin the oral ere compositios afiht preserd ivedtionai |

absorption of |ess than. 70cc/ of.sili.ca.s.a pr rred nple of a
ow of | SAegERRet e 10 disisdl By Yok i piereriul i A BouEH ™ e
present Hyiwedgtti on. The dentifrice and nout hwash conpositions of the present
i nvention can contain a variety of optional ingredients. As described

bel ow, such optional ingredients can-include, but are not limted to,

t hi ckenimgy SO8Rbtios siliEAERTNES parfcud Ry usduiah d ﬂf&ﬁb@'ﬁf th@gr%sen synt hetic
ani oni ¢ 20 pol ycarboxyl ate, a ?I avoring agent, antibacterial agents,

ant i k0ar tinventinelare oradkeitadginday dhe teade dedigration SigodsgbXWaA hDekemdhemigsbd i n t he
conposi ty. (o] e~pr t o [ j ] asynthetic guns
and col I]bolgggo.n m'ﬁapfac?e]g‘f‘ﬂ"r'aff’%%@clﬂ?r*g@'§gﬁ%@w %V%“El’eq‘ffg? (such as

cel | ul odgdageltompaded af patdeessof callaidat eitipahdvirigen watértohtegy EdD®Bysveighweci fical |y
enzynes) of oral c itjon when fqrnul ated in the presence, of

o of G0l yX'PRERE EPREAPORLT o ahaih 1 o i Saperind oo OILAESprREn SLIeH Ly

pr ot eol yfok& 1603%¥ §FiSa isl aRdfetER] oxanibl dfa BhBil SRbYEbYGR¢aSabRkive akeriIn® nol ecul ar
wei ghts sold under the tradenane Pol yox and pol yet hyl ene gl ycol. Conpati ble

i norPanithe practicr shithe Proseit MYE-IRnDr phous sil i ca conpounds which function as
t hi ckening 30 agents and include colloidal silicas conmpounds avail abl e
under the trade designation Cab- o-sil manufactured by Cabot Corporation

and di stThellentifdcdandmendpesiCoempastions @obmpteseBt invdnfioNean chataiiea/variggyodent 165
f J. M ber. Chem cal s ,Di vi si Ha .de. & acH Mar vl 21078; d
Sy odent ! PENCTnERAERE A5 deHBtSN sl eRic Befrers ph iR

2004/ 01Qf¥6Hmited to, thickening agents, surfactants, a source of fluoride ions, a synthetic anionic

20 polycarboxylate, a flavoring agent, antibacterial agents, antitartar and coloring agents.

Thickening Agents
Thickeners used in the compositions of the present invention include natural and synthetic

gums and colloids. Not all naturally occurring polymer thickeners (such as cellulose or

25  carrageenans) are compatible with ingredients (specifically enzymes) of oral compositions
when formulated in the presence of proteolytic enzymes. Thickeners compatible with
enzymes such as proteolytic enzymes, include xanthan gum, polyglycols of varying \
molecular weights sold under the tradename Polyox and polyethylene glycol. Compatible
inorganic thickeners include amorphous silica compounds which function as thickening

30 agents and include colloidal silicas compounds available under the trade designation Cab-
o-sil manufactured by Cabot Corporation and distributed by Lenape Chemical, Bound
Brook, New Jersey; Zeodent 165 from J.M. Huber Chemicals Division, Havre de Grace,
Maryland 21078; and Sylodent 15, available from Davison Chemical Division of W.R.
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Q her | nygdRAM/Aodslpi ckeners include natural and syntgpeigogledys; |1thium
magnesi um si |l i cate (Laponite)and nagnesi um al umi num silicate ?Veegur‘r). 5
The thickening agent is present in the dentifrice conposition in anounts of

about 0.1 to about 10% by weirzght,r&r]ef.erab[y about 0.5 to about 4.0% by
wei ght . Grage Capprtipn, Baltimarg, MR 24 303, (dhes drarganic thickensrsdncludemsoriltandns of t he

present g b 15 ' | B ] acthc .act | and render
Phe. coriJpaarar HhfuR SR i SR AT o DR RSN d e

pr ef er adleggam)det er si ve material which inparts to the conposition detersive
and foam ng properties. Anionic surfactants such as higher al kyl sulfates
such as sodium lauryl sulfate are not 15 conpatible with enzynes. Anionic
sur fiact Bt thickenind dgesttieprdentinlid dugtibice tRBpRMNoH MeaBAtY sFSBoutioN BCtivity. As a
result, it is inﬁ%rtant t% the practice of the present invention to use a
sur f act3bapt 19% boweiehiaprefsrablyt abeyh G Jioehont 4.0% By weight. conpati bl e with the
enzymes present in the oral conposition and provide the requisite foam ng
characteristics. Exanples of enzyme conpatible surfactants include

nonani duifadhanty oxyet hyl ene surfactants such as Pol yoxamer 20 407, Steareth
30, PolSstctonis ere2Bed inlie eElGomPositiis of the ipresent thvamjunat aclievesnidaaed ant s such

as ocani . 0Py | t egobet ai ne) and cocamn doprop bet ai ne | auryl
ai uiShoi RS RICREp A 0 e BrBaT e Pt e R E e RBP Bt ¢ he or a
conposi sutfattamis freferdln dxbmive matéinl whith iiapdR% the combedtiordetavedRy abl y

bet ween, about 3.5 to about 6.5% by weight. 25 Fluoride and O her Active
Agent s TPRBING PEAPCRSHposi ti on of the present invention may al so contain a
source of fluoride ions or fluorine-providing conponent, as anticaries
agent in anount sufficient to supply about 25 ppmto 5,000 ppm of fluoride
i ons andniprie Furfrstanigsuayaadihighes allgl selates anchas serdiurh lansyl sulfaiphee notal kal i net al

| tzS. f QL. ' . [ tibl ith 30
s SoRpaE R oy Rl RRGAE sl it i Rl o e B ORRIAS Y £ Do e,
sodi uminfaétivityo Ais lairesalt 8t isdmpirtant tauid pracvice phbs plasine infdftin, to agmoni um

fluorosilicate, as.well as tin | uori des,, such as stannous f) uoride and
St annouurtest Bt erRbitian of et biat B CRRmUpE Vi B2 rya prosent in the

oral composition and provide the requisite foaming characteristics. Examples of enzyme

compatible surfactants include nonanjonic polyoxyethylene surfactants such as Polyoxamer

20 407, Steareth 30, Polysorbate 20, and PEG-40 castor oil and amphoteric surfactants such as
cocamidopropyl betaine (tegobetaine) and cocamidopropyl betaine lauryl glucoside.
Preferred surfactants include a concentration in the oral composition of between about 2 to
about 10% by weight and preferably between about 3.5 to about 6.5% by weight.

25  Fluoride and Other Active Agents
The oral composition of the present invention may also contain a source of fluoride ions or

flucrine-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, prefetred fluoride sources which are compatible with

30  enzymes present in the composition are sodium fluoride, potassium fluoride, sodium
fluorosilicate, sodium monfluorophosphate (MFP), ammonium fluorosilicate, as well as tin
fluorides, such as stannous fluoride and stannous chloride. Sodium fluoride or MEP is

preferred.
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inactivation by chelating metal impurities present in the oral composition which have the

propensity to denature the active site of the enzyme by protecting the enzyme from

20  oxidation. For protease enzymes such as papain, sodium bisulfite and thiosulfites can be
employed. Chelating agents include, ethylene diamine tetraacetic acid (EDTA) and sodium
gluconate at concentrations between 0.01 and 1%, preferably between 0.1 and 0.5%.
Agents stabilizing the enzyme against oxidation include sodium bisuifite, metal gallates,
sodium stannate, 3,5,-di-tert-butyl-4-hydroxytoluene (BHT), Vitamin E

25 (0, Py, forms)/Vitamin E acetate and ascorbic acid at concentrations between about 0.03 to
about 1.5%, preferably between about 0.3 and about 0.75%. Additional chelating agents of
mono and di charged cationic species include sodium tripolyphosphate and tetrasodium

pyrophosphate.

30 Anioenic Polyearhoxvlate
Synthetic anionic polycarboxylates may also be used in the oral compositions of the present

invention as an efficacy enhancing agent for any antibacterial, antitartar ot other active

agent within the dentifrice composition. Such anionic polycarboxylates are generally
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preferably about 0.5 to about 1.5% by wei ght.

Flavor
The oral composition of the present invention may also contain a flavoring agent.

20  Flavoring agents which are used in the practice of the present invention include essential
oils as well as various flavoring aldehydes, esters, alcohols, and similar materials.
Examples of the essential oils include oils of spearmint, peppermint, wintergreen, sassafras,
clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange. Also
useful are such chemicals as menthol, carvone, and anethole. Of these, the most commonly

25  employed are the oils of peppermint and spearmint.

The flavoring agent is incorporated in the oral composition at a concentration of about 0.1
to about 5% by weight and preferably about 0.5 to about 1.5% by weight,

30  Other Ingredients
Various other materials may be incorporated in the dentifrice and mouth wash

compositions of this invention, including desensitizers, such as potassium nitrate;
whitening agents, such as hydrogen peroxide, calcium peroxide and urea peroxide;

preservatives; silicones; and chlorophyll compounds. These additives, when present, are
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20  mixture, which is then mixed at high speed for from 5 to 30 minutes, under vacuum of
from about 20 to 50 mm of Hg, preferably about 30 mm Hg. The resuitant product is in

each case a homogeneous, semi-solid, extrudable paste or gel product.

In the aspect of the present invention wherein the oral composition is substantially liquid in
25  character such as a mouthwash or rinse, the vehicle is typically a water alcohol mixture.
Generally, the weight ratio of water to alcohol is in the range of from about 3:1 to 10:1 and
preferably about 4:1 to 6:1. The alcohol is a non-toxic alcohol such as ethanol or
isopropanol. A humectant such as glycerine, sorbitol or an alkylene glycol such as
polyethylene glycol or propylene glycol may be present in an amount of about 10 to 30%
30 by weight. Mouthwashes typically contain about 50 to 85% by weight water, about 0 to
20% by weight of a non-toxic alcohol and about 10 to 40% by weight of the humectant.
Thickeners such as Pluronics may be present at a concentration of about 1.0 to about 3.0%

by weight, cyclodextrin at a concentration of about 0.1 to about 1.0 % by weight and the

10
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95 mlliliters of water. (3-cyclodextrin ((3-.CD) was added
can be sequestered and removed from solution so that the highly insoluble nature of the

complex disfavors partitioning of the hydrophobic impurity into the liquid phase of the

20  composition significantly reducing its negative impact on taste and produce aroma.

To demonstrate the cyclodextrin complexing of impurities in the enzyme papain, 5 grams
of the enzyme were dissolved in 95 milliliters of water. B-cyclodextrin (B-CD) was added
at a weight ratio of 4/1 3-CD to enzyme. Analysis of the headspace of theses solutions

25 revealed the presence of several impurities which were identified as carbonyl sulfide,
acetone, methyl ethyl ketone, dimethyl sulfide, carbon disulfide and mesityl oxide all which

negatively impact the organoleptic properties of the oral care composition.

Qualitative data for these the impurities (above) was obtained by Static Headspace Solid
30  Phase Microextraction (HS-SPME) GC/MS analysis. Quantitation of sulfur volatiles was
determined by Headspace Gas Chromatography — Flame Photometric Detection (HS-
GC/FPD) analysis that focused on evaluating the intensity of two impurities, hydrogen
sulfide and dimethyl sulfide. The HS-SPME GC/MS results are recorded in Table I. For

11
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The results recorded in Table I demonstrate the significant reduction in malodor impurities
10  derived from enzymes such as papain when a cyclodextrin compound is used in

combination with the enzyme ingredient.

Example 11 ,
A series of papain enzyme containing toothpaste compositions were prepared in which a

15  B-CD/papain enzyme system was incorporated. The compositions which are illustrative of
the present invention were desigﬁated Compositions B and D. p-CD was incorporated in
Compositions B and D during the premixing of the papain enzyme with PEG-600 and
water at a concentration of 2% by weight, or at a weight ratio of 4/1 -CD/enzyme. Mixing
time for the B-CD/enzyme slutry was 10 minutes. The B-CD/enzyime admixture was then

20  incorporated into the dentifrice composition as the last step. The ingredients of
Compositions B and D ate listed in Table IT below.

12
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conpositions which are illustrative of the present 1nvention were

desi gnated Conpositions B and D. I1l-CD was incorporated in Conpositions B
and D during the prem xing of the papain enzyne with PEG 600 and water at
a concentration of 2% by weight, or at a weight ratio of 4/1 (3-CD/ enzyne.
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| ast st efpt infhuded mghechnepuiskions ThegrrpmpiarthiivetsotBpatecdompaditions) desigdated Tabl e 1|

Conpar | SOPOHHEIG Bl D e e lsg e By BRITOR et 11 G e ot

included in the conpositions. These conparative toothpaste corrp03| tions,

designated _conpositions A and C __and their ingredients also. ||sted|n
Table I below. 5 TABLE I | ngr edi EFHENBCD wat er 16. 016. 016. 016. 0
Laponi tje0. 70. 70. 700. 70 d yceri n20. 020. 020. 020. 0 Sodi um
tripolyp (HQI e3 03.03.03.0 Try sodi urrpyrBophosphat Q;2 02. 02. 0%, 0 Xant han
gun?®. 500 1‘! ] 50 Sodium nhaosphate mnobagi ). 030 030 03 Sodilum
phos phalt Watefi baS| c0. 200. 200. 2880 20 Sodi & bi suI i tl@b 100. 1085400. 10| Sodi um
saccharj mgonfd0. 400. 400. 40 Na um)nof | uor oprhosphat e00.760. 760. 7&Mm 76
Sor bi t of 31%@%13519' 23519. 73517,J35 Syl odggs XWA6502(, 920. 020.-9£9. O

Sodium tripolyphosphate 30 3.0 3.0 3.0

Trisodium pyrophosphate 2.0 20 20 20

Xanthan gum 0.50 0.5 0.50 0.50

Sodium phosphate monobasic 0.03 0.03 0.03 0.03

Sodium phosphate dibasic 0.20 0.20 0.20 0.20

Sodium bisulfite 0.10 0.10 0.10 0.10

Sodium saccharin 0.40 0.40 0.40 0.40

Na monofluorophosphate 0.76 076 0.76 0.76

Sorbitol 21.235 19.235 19.735 17.735

Sylodent XWA650 20.0 20.0 20.0 20.0

Zeodent 115 5.0 50 50 5.0

Zeodent 165 2.0 2.0 2.0 2.0

Titanium dioxide 0.4 0.40 0.40 0.40

Polysorbate 20 2.0 20 2.0 2.0

Tegobetaine 2.0 20 2.0 2.0

PEG-600 3.0 3.0 3.0 3.0

PEO-Polyox 0.075 0.075 0,075 0.075

Papzin 0.50 0.50 0.50 0.50

Glucoamylase 0.10 0.10 0.10 0.10

B-cyclodextrin - 2.0 - 2.0

Pluronic - - 1.50 150

To determine the efficacy of the B-CD in reducing the sulfur containing impurities present
in the papain enzyme and its effect on dentifrice flavor, Compositions A-D were aged at

ambient temperature for § weeks prior to quantitative HS-GC/FPD analysis. The analysis
10  used 3.0g of toothpaste that was equilibrated at 40°C for 4 days. Approximately 25

13
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bel ow. TABLE I11:

anaI W
t he toot Reducti on
sul fur (¢
Peak* 1(132Bmtiffeak 2 [ Sy
% Reductlion & B C D JL'TM 148

B 148
C 150
D 122

orrpounds in enwymfms)nt ai mmmtasgtufrrm&ssmr rreasured by heg
ak 2 i Sul pbopb) (@R

Dent i fCanc épp
285

148
357
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110

* Peak measured on the chromatograph as a function of elution/retention time. Individual

compounds exhibit unique elution/retention times from the chromatograph column.

The results recorded in Table Il show a significant reduction in sulfur containing

impurities for the papain containing toothpaste compositions in which 3-CD was present
10 (Compositions B,D) when compared to similar compositions (A, C) in which B-CD was
absent. The removal of the impurity species in toothpaste compositions B and D translates
into an improvement in overall product taste attributes during use of the toothpaste by

consumers.

15 Example ITT

Compositions B and D of Example IT were qualitatively assessed by trained Flavorists for
impurity imparted meaty/broth type notes derived from the presence of papain in the
compositions. The organoleptic findings of the Flavorist recorded in Table IV below
demonstrate a significant improvement in product taste attributes, most notably a

20  significant reduction in the meaty notes introduced by sulfur based impurities in papain

relative to comparative Compositions A,C in which B-CD was not present:
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brought about by a significant reduction in sulfur-based impurities introduced by the

5  papain enzyme utilizing the -CD complex with the attendant advantage that a lesser flavor

concentration is needed to mask the negative taste attributes of the impurities.
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TABLE |V: Flavorist evaluation of enzyme-containing dentifrices wth and

wi thout D-CD Dentifrice Reduction in Meaty/Broth-type Notes A-; BYes (vs.
Dentifrice A) G- DYes (vs. Dentifrice C The results recorded ?rﬁ'ﬁwg o045V
confirmthe inprovenent in organoleptic qualities brought about by a
significant reduction in sulfur-based inpurities introduced by the 5 papain
enzynme utilizing the 5-CD conplex with the attendant advantage that a

| esser flavor concentration isCiapded to nask the negative taste
attributes of the inpurities. 15 2 5 AUG 2005 CLAIMS What is clained is: 1.
An og@:a .cg{r.e go_rrposi tion having enhanced organol eptic properties which
conpdsEtf SAEORpri ses an oral |y acceptabl e aqueous vehicle containing a
conbination of a natural enzyne and a cycl odextrin conpound fornms an

i nsoll.ubherat onpexpuditibn hawing dohammed dugindleptapuspérties whi@sent in the enzyne,
wher esripdsitoricoinpeisesviti @ally acbeptabhd ueBRAG4hiS0 BSMARInS & 3RbindlioPer cepti ons
are &f HititidalCeyié ah8 AUSERdedrin CopRMAYS hd &Pjﬁ&u%![ oré@l grein the enzyne
I'S an@foﬁ%?ﬁ]oﬂﬁéiﬁ%ﬁ%ﬂﬂ?ﬂes resdfiin (E)r‘el e m?jn%igrr%ie W gfein the

pr ot OSI?IO A3 wherein the
papaiﬁﬁlelystselyg?@géﬁt Sldr{]ﬁ Eflﬁ% cc{%}:l)gg]fc oﬁnsa © lgmcfgﬁ'&@%f‘?daﬁc?%n of about 0.1 to
about 5.0% by wei ght of the conposition. 5. The conposition of claim1l
whergif t V2 xtrin is R-cyclodextrin, 6. The conposition of claiml
V\her%iﬁletcﬂﬁpo%lgl{' gfgcz%?flrli ﬁhqrgnﬁ\” S I B PRIFEIEE S12hposi ti on at a
concentration of about 0.1 to 5.0% by weight. 7. The conposition of claiml

wher &i The chfposiEibgbicldintl whepdin ¢ prReipticlechHntOI B to enzyme present in the
conposition is 4:1. 8. A nethod for effeécting enhanced organol eptic
cont ai ni ng natural enzymes which

pr Op43. .r"ltl‘ge%§m. Qsi@c'?n &r cﬂimcf Ose.'t Lon %f\ ) -
PAEBIE PEEe™ & corgpagifion at@c ept abl
CO Bl b ionlh 1 ¢ O o] br EOUF PRETR HncomPatihon tiscept abl e

5. The composition of claim 1 wherein the cyclodextrin is B-cyclodextrin,

6. The composition of claim 1 wherein the cyclodextrin is present in the oral composition at a
conceniration of about 0.1 to 5.0% by weight.

7. The composition of claim 1 wherein the weight ratio of eyclodextrin compound to enzyme
present in the composition is 4:1.

8. A method for effecting enhanced organoleptic properties in an oral composition
containing natural enzymes which comprises preparing a composition comprised of an
orally acceptable aqueous vehicle containing a combination of a natural enzyme and a
cyclodextrin which forms an insoluble complex with malodor producing impurities
present in the enzyme which impurities adversely impact consumer sensorial
perceptions and then applying the composition to the oral cavity whereby significant
enhanced taste improvement is obtained.

9. The method of claim 8 wherein the enzyme is a proteolytic enzyme

10. The method of claim 8 wherein proteolytic enzyme is papain

11. The method of claim 10 wherein the papain is present in the composition at a concentration
of about 0.1 to about 5.0% by weight of the composition.
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cycl odextrin which forns an insol uble conplex wth mal odor prod ing
inpurities present in the enzyne which inpurities adversely i rrgét U6 2005
consuner sensorial perceptions and then applying the conposition to the
oral cavity whereby significant enhanced taste inprovenent is obtained. 9.
The met hod of claim8 wherein the enzyne is a proteolytic enzyme 10. The
nmet hod of claim8 wherein proteolytic enzyne is papain 11. The nethod of
claim 10 wherein the papain is present in the conposition at a
concentration of about 0.1 to about 5.0% by wei ght of the conposition. 16
2 52.AU@ no8 ofl @aim Bheheveih i yelbdshH 1 WRaLalp the cyclodextrin is
(3-cyclodextrin. 13. The nethod of clafm38 erein the cyclodextrin is
pr eﬁ:‘[ in the oral conposition at a concentration of 0.1 to 5.0% by
wef%h le mefhodrefclaipy fwhersin Hiegyniogexthiorispresertdn Wi gl coAbdRigf cycl odextrin
C ONp i adtoh@nir oyt L oY wéigrent in the conposition is 4:1. 15. The
nmet hod of claim8 wherein the enzyne is incorporated in the conposition as
an, , UeOLhS ddi spersion of a cyclodextrin and an enzyme. 17

. [he method of claim 8 wherein the weight ratio of cyclodextrin compound to

enzyme compound present in the composition is 4:1.

15. The method of claim 8 wherein the en is i i iti
' ! Zyme 15 incorporated in the composit
aqueous dispersion of a cyclodextrin and an enzyme, posan s an
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