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WD 2004/ 010964 PCT/ US2003/ 022117 ORAL COWPCSI Tl ON
PROVI DI NG ENHANCED ORAL HYG ENE PROPERTI ES BACKGROUND
W@BOOTHEISNVENTI ON 5 1. Field of the |nventi onPdtyius2003/022117
invention relates generally to oral conpositions for
enhanci ng oral hygiene, and nore particularly, to
enZYRael COMBOSTTION PROVIIINGBENIDINCEDORALI Y €THNG PRORERTIES
oral hygiene. 10 2. The Prior Art Oral conpositions
such as toothpastes, gels and nouth washes are
desi gned to | ooseBAEKE NPORTIE ANVIENTIONC onj unct i on
wWith a regul ar toot hbrushing regi nen. Dental plaque is
15 present to sone degree, in the formof a film on
1-\El$la8gﬁiﬁgh-‘é?fﬂu—oﬁental surfaces. It is a byproduct of
m crobial growmh, and conprises a dense mi crobi al
TP éntioRslatel igBkrAly B JFRSDmpOLitiBhSTop AN MRa181RRAd8dd more
in a polysaccharide matrix. Plaque itself adheres
pafticplarly, toenzyres tcantagning dendal camposi§onssiiop erithnoinigy Wi t h
difficulty even through a rigorous brushing reginen.
oralthygister, pl aque rapidly reforms on the tooth surface
after it is renoved. Plagque 20 may formon any part of
e tooth surface, and is found particularly at the
Z-ghﬁmﬁfmrgi n, in cracks in the enanel , and on the
surface of dental cal culus. The danger associated with
Orelronipgsiviens siehbar tothppstes ogels and meush wWashessre designed to loosen and
.of ; ' .event ual | roduce.
rely TR 1 coR AR ohfh Pl ot 3 BEURGy ' BeRbiiGE i
pra3eiitito dome dbgrée, 38 d@forra of Weilth, orogirtdlelny gl dedili seffadd’rd It is a
dental calculus. 25 It is known to the art to o
byprodst b maerebieh grow thraggicamprsss i denpeymisrabiaklgngs sonsiptingof a mass
J . | I .
of P8 s e ARTh A ORI mulR, BidarBiR adres imly to
dentrlbdurfacesgndds tenoovet onkyrinigindiéfiduty eséid theawgh figdrbes brushing
antimgcrobial fagents, For exanple, jt is known. (e.qg.
regiiacR %&'ﬁ’:@@% )plzt e F?’P&@}V '5#5{1%0@&;%@ quﬁaqglagqer it is 1(emo%ed. Plaque
m oh hP st Whine Rodth StirdRe, A ié FuREpRFRuBRIy M X $hAM Shargin,
ormation” and bacterial adhesion to'tooth Surfaces.

in eielrsin dhe efamel candeniz fheestufagenefi dedtal galowos eThxdangsesssociated with
th, ygrgétgoﬁl:otopﬁq %Sb%’thel REHIRS iPRE (t)énd erslgy otl pqgéu%ftg build up and

eventually produce gingivitis, periodontitis and other types of periodontal disease, as well

as dental caries and dental calculus.

It is known to the art to incorporate antimicrobial agents in oral compositions wherein these
agents 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
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.
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proteol ytic enzynes, pancreatic enzynes, bacterial

enzynes such as bacillus subtills, [Iipolytic enzynes
wan@4@e0964 anases such as those from peni cilli nPCT/US2003/022117

funi cul osium and m xtures thereof. 35 WO 2004/010964

PCT/ US2003/ 022117 Certain enzynes, as for exanple,
Cepaintenaymes, @s edizxample, foeddlydie epayRaes) sudhlAtpaplaRG€enhance

anti ba rial efficacy at the levels whereln

t
an%bﬂ%?ﬁléﬁﬁfgiﬁ%cyl 2 theplsusly whereeapbanteaient isiabdenved, have been found to
[ teby. oral
coR A0 Y or el et A5l ABOBUERAIBSTE DAy s
indogpogated havedimaed spepbbilityt fpr asumerss WHoe esampio) the ¥ag@lepapain,

t he enz apain_, 5 which is naturally extracted from
which s et cfiadied bromial, Pu e S IRyalsiof ipuritéesisp ghat when
apy¥els in i - i
P o 8 ot BAREAO It e S BQuBRNTONE BN S
adyesselycionpaghieyy comsisroer sghsquiel pregrpitions. At tenpts made to
utilize flavoring ingredients to "mask"” the taste
probl em and particularly 10 the neaty notes
Atteniptsatlagead ubiizé NeestingThbtedibhts So "MK tHelastWipkdbléh ¥hi Batticularly
success. There is therefore a need in the art for

thegpeaty pefppigéiodnenddy thess impwidiiesnhavsirae) v thalimitedhsuasedso dbere is
fi k ' | : to_Qrovid
e 80 AR LG AR Rt o

bereRitsENFYIEbh eriynies amciacorganee tovbidvideneprpdes ®f hedePra®R theté)

it has been unexpectedly determ ned that cyclodextrin
compounds form insol ubl e conplexes with the

| i pophylic, water ¢ . ] present in
natural enzynes s § MAW&FT]%@ erenti al
entrapment and formation of an insoluble conplex of
In 4cB6rdhRdaAF i tHRr¥¥ehintERich Y BEd ﬁﬁeﬁg@&&ﬂ9 HQL@H?L:}ﬁd that
nhi bjts the aftlt_lonl ng of the Irnpurity’ into the
qulk?%{ﬁ‘iﬁal %f&%mg? oERBIRble pemplesgsevit hapipopylisnwatsnitoluble
im@Bitieo ptod@asi astusd enayents RuasRgRphin. Wk pherblstifRAYIEéE and
for ncor‘?ﬁ)r at Seqq v(\:herﬁaby l nslol ublt.l [ Zatﬁl on o{%‘t he
TR Pt 495 8Sq Bl COPIe of s BpLE e W s Gysledepi compound
inhihiita thecpetifieting of th2 Smperitwihtb theelicpiid phdseof Bgueous oral care
I , r L C al.ysi s _evidence
cor RS S o St RO R R AR S o s B g B fprooratea
Whﬂﬁ%ﬂlﬂﬁ?]ﬂb@lza@@n Ofethe impritie repnks insipinoves! tpdig/aiganoleptic

characteristics.

As will 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
dimethyl sulfide (DMS). These results were found to be consistent with blind flavor
evaluations where the meaty, sulfur based notes normally encountered with enzymes such
as papain were reduced by about 30%.
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present in aqueous oral care conpositions and
particul arly hydrogen sulfide (H2S) and di net hyl
wa aioftiod®we4{ DVS) . These results were found t o bePCT/US2003/022117
consistent wwth blind flavor evaluations where the
nmeaty, sulfur based notes normally encountered with
enzynmes such 30 as papain were reduced by about 30%
2 WD 2004/ 01094 ARGHH DEIORPRALSE THEIRVANTREN
DESCRI PTI ON OF THE TNVENTTON CyclTodextirtn Conpounds 5
As used herein, the term"cyclodextrin" includes any
C io ill( 3 Oﬁxﬁgodextri ns such as unsubstituted
—!@ygé%\gexgrﬂ%—wmai ning fromsix to twelve gl ucose
Asuned Bereigs fhreceral 'gychldptiein” mehildedat ofithe known cyclodextrins such as
bet a- cycl odextr.i n, ggarma- cycl odextrin and/or their
ungpEp iyt OyEIOOSHENS ForaIpE R SE o Py Ehiese units, especially alpha-
- o C % 0 o
O G ek i B2 oI ot AR bV fips hidr
mizfuckstirefanthe-atplelaydipdextiin commsts of wx glucesegintits 1the beta-

|l ucose units arranged in a donut-shaped rinpg.. The . i
ey oDt UL o5 HP B e 18 ABFIA- LRI strgRfsists of eight
glueBid fhitd |aﬁﬁn%é@ﬁn Q\Ycﬁ)lnﬁﬁﬁfégéd g, ATHd $Pebific €BMIHRA and conformation of

mol ecul ar structure with a hollow interior of a
thesglaqope peits/give Hhe. cyrledextiinhi righd, ednieah molepudarsthctumvitly a hollow
1S f . 0 s cQsi.di c. bri dqi
e LR D998 0 AL ST RS9 Afhrogen
atolmschnd ghebsidic bridptngdoXygereatsgpierefude ihig Sufade is iy (thi:ophobic.
properties of the cavity enable the cyclodextrin 1 )
Thegpiges,shape pd RR¥tTal-chemical roperbssrtithe-¢ayily sRatkle His wglodextrin

i ' I P foior [
bt (P RARN ralR, RE it BTSSR R e bJrsof
organig nhdeares invlatimg malsddrichmpoweld whittefidiato thatchviesamifbecome

%cl o@%étzfri n consi st mainly of nolecules wherein sone
warst 15 €90 groups are converted to OR groups,
wherein Ris a methyl or an ethyl group. Cyclodextrin
derivatives include those with short chain al kyl
They deriati veuefieyalodmetringpagistimeainly p€ medkextes iwhsrein sorde of the OH

X hose.  wit droxyal kyl .
excip e Bbffeafptdn SAEBILbT il B RT, ARl b RO P il Cpctodexicin
dertwativexdaxiude Bosandhahom ¢hin xike! fivhipeiteh agl ertyldsted clodextrins,
aan)iet a-cgcl odextrin is preferred for use in the practice

d (
gthylpted syeledstring thase with hydroe yall| sybeituter groups pyugh ant
. . L . a
hydgg%@g@?‘gﬁi%&g?ﬂ DY R0 iroR PIRA LY L1b G AL,
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.
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about 0.1 to about 5% by wei ght of the conposition. 3
WO 2004/ 010964 PCT/ US2003/ 022117 Enzynmes The enzynes
wais@ioloosy the practice of the present inventiPOT/US2003/022117
i ncl ude enzynmes extracted from natural fruit products
such as wel | -known protein substances within the class
of proteases, 5 which breakdown or hydrol yze proteins.
The proteolytic enzynmes are obtained from natural
Enzfflbg ces or by the action of microorganisms having a
nitrogen source and a carbon source. Exanples of
The pzyes ug¢futinghe prasgcaefdheprepent itvgnpeminciuge epzymesextracted from

o AR LT TBHAE] bl BPBULIADG proses

whichi btegkapiva)or hyd®lyae protéins. SEhd pretdoleicengpaesate obagned from
chynotrypsin, Additional enzynes include ficin and_ 10
natuml getaeser byAhapaion af AL FrearErRiSHS hawingia nijogersercg And g garbon

souréd %Yﬁnélﬁse@f pﬂrﬁteBEfﬁc Rh I ¥EAuFinGRe PR & RE i)Feg%ut fiffention

use In ractrce of° the present invention an
inchideche pawally dceuring enzymks pepaie (frcnm PpPYia), iboomelfint (from plneapple),

f t t 0.1 to
as whfl 55 Eingerifioon Aiphd <htaR R AR sndndss B Heiggend
alcald¥e.Wei ght, such papain having an activity of 150 to

900 wunits per mlligramas determned by the MIk
Cl ot Assay Test of the Biddle Sawer Goup (see J.

Pap%%tglél?é? o&n tl}‘é 1@/{11%%3%{ é’g ﬁ%ﬁﬁa@ o%trge‘]i?)[he nﬁwé%éﬁﬁlt Wrﬁ@preferred

for usé @i @elpydciice eﬂm}z PesseRQAnvencibhl ded Banbepydicdds shesar@lrma@

gl ucoanyl ase, al pha-anyl ase, beta-anyl ase, dextrapase
comppation g the a?éenttuama% 1%?%%%13 O taabpyighiHe by weight and
prefé&hﬁ?%ﬁout@? td dvout 5% gﬁg‘%ﬁ inGyih] Qﬁ‘%@uw%y of 150 to 900
lase 1's a sa i fyin ucoa 'ase o

un1ts6pmem@1 grimss deigenined bg thm Mi]Ilq iGotekssgyriest af thehyiddlel Sazeyer Group
h.the al pha--1 i di c branch points and the
®°egﬁ%ﬁ%- FHLgﬁﬂc PB?%”%gﬁ§§§ %5 of gl ucosyl

ol i gosaccharides. The product of this invention
conprises about 0.01 to 10 % of the carbohydrases.
Enzyrhes Whiplaswmydwensiiaiall ysbeised ineepnihinatica wigh thetprateplytip ergymes

1nclu%%tc?1r\}y%nq¥cll ?es swlgg%glyc%ygﬂéygﬁm -4yl lg%)d(t)%vﬁg {5#}}12]%8 c}é&{rgnase and

mutzdiake, téﬂmeseeﬁzmmsésemcll 20p1RQipabg) gagtric lipase apdpagdredtic lipase.
Anong t he carbohydrases useful in accordance with
this invention are glucoanyl ase, al pha and

GluldGhR1REW £SRchAiFyihE 8RS AL of Aspergillus niger origin. This enzyme can
hydrolyze both the alpha-D-1,6 glucosidic branch points and the alpha-1,4 glucosidic bonds
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

mutanase.
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Enzynmes such as proteolytic enzynes are included in
W b@401@b4 conposition of the present 7i nventiPOI/E2083/022117
concentration of about 0.10 to about 5.0% by wei ght
and preferably about 0.2 to about 2% by weight. 5

Dentifrice Vehicle (ra f.a evhlclesus
EnrShsiph S B o R G if ftardd PR ap? g resent
inveRPH &l AUdRBerRrafidBE hstk 0t10ab abdut STIMe byUweizhedid preferably about 0.2

preferably glycerin, sorbitol, xylitol, —and/or
to aboub P sheeighycol of nol ecul ar weight in the range of

200 to 1,000; but, other hunectants and m xtures

t hereof may al so be enpl oyed. The hunect ant
DentibieecVielialel on 10 typically totals about 5 to about 70%

OralByadtepi@ble vehicldd@s@l @lpreidasitifiiodconpabd tiemaaclode eratdrghase,
sorbitol refers to the nmaterial typically comercially

contaipiig alymacciant therginoLhe heweaetarigp @qumblwe%inw gorhitels émtol
L
R ST ol 5l ABRLLE 383300 S B

hume@nine ahd nmxturéé\ﬂh@eofe:ml ayebe dIﬁplcxyect hEhp lhamactanﬂ amceftration

. C Ci su ita ral sitions shoul d
typicar PPy Ochon Bt B Shrighh PEE vl G pmpraton:
i mpurities. These anounts of water include the free

water which is added plus that which is introduced
Refendrich hetoheto sosbital irefers te thermatsrigh tva@lyr gpmalercialihrvesipblegs 2

20 In th repar.at. on of ntifrice R
G R g R S R e e I
weight, 29 tendraNe fdu@ 25 ltdl’m%d)@' \ﬁdlght(‘cff tedras icupositiehl Waiter employed
precipitated silicas having a nean  particle size of

in thg prepgrasion of cszmmﬂce@lbfemabl@@ﬁala@@nmaaen@ shaquld prefereablyed

e iR SAAPLEALRE, Yy EL o Y8l B g oo v

whidBhie atideal pli thiaswhich @ inthbBucedivaitie odieGnateainls such lag with sorbitol.
useful dentifrice abrasives 25 include sodi um
nmet aphosphat e, potassi um net aphosphate,  trical cium

Abrgl?]géohat e, dihydrated dical ci um phosphate, al um num
cate, calcined alumna, bentonite or other

In theiprémeeation ofeientifriat sompesidensisibrasives which arayde used in the practice of
rre

the R@%%ng}nélﬁlé Oé]tll‘[lglﬁld%feﬂlg%%lg‘ﬁ?lﬁbs sgcﬁ %g HI‘CCIIPIté}tC(? sf&%%avm% 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
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
compositions in accordance with the present invention include silica gels and precipitated
amorphous silica having an oil absorption value of less tharnn 100cc/100g silica and
preferably in the range of from about 45cc/100g to less than about 70cc/100g silica. These

silicas are colloidal particles having an average particle size ranging from about 3 microns
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30 conpositions in accordance with the present
invention include silica gels and precipitated
wa@eamphwes silica having an oil absorption val Ber/v§2003/022117
| ess than 100cc/100g silica and preferably in the
range of from about 45cc/100g to | ess than about
I I I
to gb%ﬁf {211%) % \r;th% ﬂlogd nﬁ}ggega}ballg bét'vsfg;&? a uz 5&? %Ié&lrt gﬁ drlnﬁron]s and 1a pH
rangb Groin ZBthl(Ep&fb%atﬁy (]2 9®ﬂ1éh®ﬂf&9lﬁéd E’QI 5USAORSILAPRAdY. t o
about 12 m crons, and nore preferably between about 5
to about 10 microns and a pH range from4 to 10
Oll%@(fn‘lf)ﬁ@@ g%ﬂués %r@ meaMEQ u IR ?ﬁfér@llﬁq{lﬂ)-é% 1@%%’%' 191!41 The low oil
sorption values are neasured using t
absA@TMnRﬂba@btasmuhmsm @1 the Dined akeowonapdsitiohs a‘btlmrmesentrmventlon at

silica, abrasive re n.the
n o ERAGEIT GrDoBr ErEOBT BLBRY AN AT BTl gbout 10 0 about 30%
by Geippentration of about 5 to about 40% by wei ght and
preterably about 10 to about 30% by weight. Low oil
absorptlon silica abrasives particularly useful in the

r
LOQI abs {1 sflgg ab) 8%?%%@%%%\%@%% 21? ﬂ%\}& %@E Ea h%g)resent
1nv€ii1t@c5ﬁ ﬁa |marlE&t&d ﬁnd@ﬂtlﬂftra‘dé Bem@ial@ﬁ S&lddent, XWA by MawBon MRemical
212083. | odent | ica_ hydrogel conpose

DiyisiopaF W-Bt B5acgi& §e| IEaItHa@resMD ¢ 0Faviinderd R FeV A, a silica

for
gl R0 SRS L 195ty v
avdragisg frhambod0¢ & 400y 1@ Mmigdhs inalidrseter, pné freoil aUscspdmanfdess than

10t B eRn e SpeiEBd sedudine Ay E AL RBR PR leh ey Giketul in
ﬂw%ﬁgnﬁggfﬂﬁ@ﬁ&wﬁgﬁﬁﬁﬁkhIOnS of the present invention

can contain a variety of optional ingredients. As

descrl bed bel ow, such optional ingredients can
Th% §§$ djllnoﬁilg%suhlpce J@O%{qoﬁqggﬁ {hg é)réslghtcllﬁ%hu%g c?ﬂ g&tﬁin a variety

of @tional ibgrdiepd. yoaddseritddaiebow, autll eptivhiah@gdints, can include, but are
anti bacterial agents, antitartar and _col orjng age

notHHNkR; HeCkagEE REoTIhISERaTHEMNE A OBEFIOh ﬂPH’éd%’&Hﬁoasﬁyflﬁ‘Gﬁg anionic
pol Eaﬁg&%@é,gagg{ugpgg \Igaﬁl zﬁ’lﬁb?&éﬂxél ‘der{ﬂé‘taﬂﬁéhaﬁélﬂi I

nat u occurring polYy
thickeners (such as ceIIquse or 25 carrageenans) are
npatl le with ingredients (specifically enzynes) of

when rmmul ated in the esence
Thﬁke%f‘éww.% ﬂw@m@uowfreﬁé RiSsent dyenen Bickldgnapal and synthetic

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

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
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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enzymes such as proteolytic enzynes, include xanthan

gum pol ygl ycol s of varying nolecular weights sold
wae@en1he tradenane Pol yox and pol yet hyl ene gbPgT052003/022117

Conpati ble inorganic thickeners include anorphous

silica compounds which function as thickening 30

agents and_j ncl ude i,d si.l i cas conpounds
Grah $ o diptan et n e LA Trnfrinariiii Seakenen: 2pjude natural and
syntiEHo&iA6! Uites Piaghedioh sk ri2fd) A Sne il AthulY silicat
n LenaggQChenical, Bound B?g%gé hb&/Jerggyf ZeodentulséSICae
(Veegpmpn J. M Huber Chenicals Division, Havre de Gace,

Maryl and 21078; and Syl odent 15, available from

Davi son Chem cal Division of WR 6 WD 2004/ 010964

The MickehingQ@ahiG2 redoht iKdhacRndRicp 0bmbbsfion Badrhdufid 6f ab¥X 0.1 to
21203. Ot her | norgiani ¢ thickeners include natural and

abouk J %rhst weight piplerably ahout Hiogheus 4474y weighte
(Laponi te)and magnesi um alum numsilicate (Veegum). 5
The thickening agent is present in the dentifrice
Surfactaptssi tion in anounts of about 0.1 to about 10% by
Surfaggirgire ugédihahabray cahpositidhs Df tie prbeut indeiony 20Bieddincreased
Surfactants _Surfactants are used in the_oral
proppyagitssaction aad gndetBe perapesiions s crancticglly asrepiable. The
Qq I . . .
S L ROy LRy EbaBR P B0 f6n detersive and
foansng pmpewdies. i s preferably a detersive material which
inparts to the conposition detersive and foam ng
properties. Anionic surfactants such as higher alkyl
Aniohit! fuaBONEWEE 2Shi SRS U bdehios! susl! hd RIdRurA 1 BrNQuIAR are not
conpati ble with enzynes. Anionic surfactants
compaiible Vith epzyarasamiongswiactanes faeikijaiedenathringd the enzyme and loss
. I VLY .resul I t, 1S _lAport.an o.the practice
in acifty 0 el 810 b o g PR Rl LB s
surfacRbbmn@msinativh o suffacimatia: iBabmphtble athahé bhAmwstphesent in the
the enzynmes present in the oral conposition and

oral eRTBRQSHION 30 IrRYde dereatidieprging hasneeaptics; Framples of enzyme
compA i Bhts SAN N0 Qﬁl{&ﬂ%ﬂo@}o étﬂ?lfeﬂ& §1ﬂ'ch§2ﬁ1'tsrk‘ﬁch d€Polyoxamer
nhy ene sur ]y ac as

onani oni ¢ pol yoxyet ants suc
407, Btdayal 80ePolorbHdy 20, he RAEET-H0 GGtorfedl and andpdbeeri2 Gprfactants such as

PEG 40 stor oil, and .amhoter.i.c surfactants such a
cocagiaaRTRd B3y (g TR guBEIaPREy! befe faun gfucofide.
PrefGReauHfHeRA1e Meludea! RnBéhtiafibh W thelokd @8inf8sitioRbeh@We&Habout 2 to

surfactants include a concentration in the ora

aboug dpfsdxyi weieht anfl prefesablarbesibepntabout HS to about 6.5% by weight.

Fluoride and Other Active Agents
The oral 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, 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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about 10% by wei ght and preferably between about 3.5

to about 6.5% by weight. 25 Fluoride and Ot her Active
wa@\g@ansodhe oral conposition of the present i nRENUSTING/022117

may al so contain a source of fluoride ions or

fl uori ne-providing conponent, as anticaries agent in

nmount .sufficient to suppl P 000 m
tn adfFRHRG BRIAE lriuniis BotE Risdl aRP S indited e frabedtghsREERs of
the pfes&t ifent Ohsdti@artad hidtd sd@ﬁtamﬁy@ﬁhéﬁ)hatEQMtﬁm@mﬁir% .dialkali or
preferred fluoride Sources Ich are compatible wth

tetraa@leahemty}mgoz}msba’w sqlts w%aazlﬂmm, K 267eN %HRBE\Q%

Nazl-iye}%?ﬁ g}g?r%%p ﬂ?gb'ﬁh w}g}oag gmﬁ{ tllg]lé]gfypﬁosp ate sod1um
hexalnbtiBhABhit: GRS ErclRDrBEIHated Sulil £ softhudPHIRADRoSHER Blium

sta stannous ¢
trimetdphosphdte. dhedd=mtitatar ppefiearcéncludedWDHROGAIGI@I®position at a

PCT/ US2 21 ddition to fluoride conpounds,
COHC?IH@PQHH‘E% %60 é—léoqté% gﬂ‘é(algbh the oral conpositions of
np
the present inventions antitartar agents such as

pyrophosphate salts including dialkali or tetraalkali
Anotheit aglivpggenphsssyhiadentsfzice sorpestitiens ofishermesent kP are

i RS, R L R

compoRXRAE SashespllahebaviéiL ygdntCinpluds pb@tasorse Ethlb’iﬁteﬁilchgidms
tri pol yphosphate sodi um _tri netaphosphat e.

which ate hased o Phegele er hisphanglie a@raaoqr#s 1 SH@h a%mlpgqqaaes diphenyl
ethergmoai"['ﬁftci)dqsgﬁ? 240 5008501 4 fds uéh%ﬁ)?%efb to about 5%

t'her "active a in‘dentifrice
conpositions of the present invention are 10

antib ﬁteri agents, which can be fromO0.2 to 1.0% by
M&Mm ifrice conposi tion. Such useful
The &49f ¢ Rioh@bf RS sSnd iNGLHHIE SALneIh fagredients which stabilize
© antf%ggkerla aggﬁ%s whi ch g%gq%ased on phenolic orS 1

enzyines phedeokificeconoumdat, Thasshstalylitess puptashthedngype &yl

. T |
a0 By SR st SRR e b gl spmepytion yish g he
propésabitd dehiafifle @edtise sitcofahiaénzyaRNYPrdteains b ehi!;&ne from

pr esent invention may also contain i ngredl ents whj ch
oxidagospHor proteasporzyEes iShchaasapting jodiun islfite Apgh Hiosulfiesean be

empl?&#«?c*g dgﬂeﬁetfnge g&l% ﬁfcﬁ%cfrepgthggﬁé/ Jrflgglfé%etqeﬁradc@ﬁ& 5%? SFD?K) B¥d sodium
gluccﬁﬁtlim&iibﬁdeﬁﬂat\tdﬁs (bhtvbmé) (l]hzmd 1%, preferably between 0.1 and 0.5%.
Agents stabilizing the enzyme against oxidation include sodium bisulfite, metal gallates,
sodium stannate, 3,5,-di-tert-butyl-4-hydroxytoluene (BHT), Vitamin E

(at, By, 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.

Anionic Polycarboxylate
Synthetic anionic polycarboxylates may also be used in the oral 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
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propensity to denature the active site of the enzyne
by protecting the enzyne from 20 oxi dation. For
w@e@uoa®es enzynmes such as papai n, sodi um bi sul PCT/@SBN8022117
thiosulfites can be enployed. Chel ating agents
i ncl ude, ethylene diamne tetraacetic acid (EDTA) and
t.e.at concent on tvveen 0.0 d

emplj_)@ed 15 Irﬁéq &@bq%&ﬁgé frﬁ%%%g%orlprﬁrf%atbbr B@)fua nehtage pre erg’gly fully
neut@liZdiwatél Qa1 |IKER AR (é‘@aﬁbd’i&tsm% hk@hiefRabRHotfif) or

sodi um bisul fite, netal | at es sodi um st annat'e,

ammgnism. wits; Brafetset ye Lak tayat eagalyhers o nalsiT pnhydriderirrackd with

t scorbic

anotfegpeBimel e 1Tl uh B el R B350 G pout
meth&lvﬁﬂ{detﬁﬂﬁﬁﬂéﬁbinhy(hﬁievl@@ﬁlg&dlﬁulecﬂaﬁwaigdt @AW, 6k atfoYe 30,000 to

Addi ti onal che and di charge

about LEDO A0 oSBT Sraia SODDRF AR TR DS n Bxarics ok deese
copo%&ﬂé@%‘vbﬁﬂbl&ﬁbﬂx@ %(Emuéfuﬁé'r% t‘EadB a}ﬂéftﬁsz@é d@é €AN 139

etic anionic po ates may a so be use
(M.W h®0d)0f), ANipe<M. Wo ﬁ§0,@00):, Bé?ﬂ?l&sma‘ceutmanlv@mdec(M 3é. 780,000),

N T N T -

prefdRBtbpdlymer EFWP PhirhiAbeutRUC AR Igppw 700, bmgr boxyl at es
are generally 8 WO 2004/010964 / US2003/ 022117

enpl oyed in the formof their free acids or preferably

Wheg gr t ' alaﬁ lgnic }?,Pg%/c%% ef efa‘rf‘es 1¥ o islgx, rl'H %rﬂnéulg ffg?%%earchieve

the &ﬁ&uwﬂhamkmeﬁtmme amcs@l @ﬁanyahabz&ftéxﬁﬂt aatieartartbriothet aauve agent
ol yners of _mal ei ¢ anhydride or acid wi_ith _anothe
Wlthwdﬁ oret PomRRSHien: Hytnerallya e;ﬁnmnsc@r(zlef%@atm%mresem within the
I i

oral gﬁﬁ%@fetgﬁl %Ic?é \%g?&t*byd %@u@?‘%/ t&ﬁlv&g %ijeﬁ) O)dﬁo aa\lﬁ)'toﬂﬂ)j% to
aboul 2.8%0hY@6ight st preferabl y about 30, OOO to about

700, 000. Exanpl es of these copolyners are avail able

from GAF Corporation under the tradenane Gantrez, e.qg.
FlayoN 139 (MW 500,000), AN 119 (MW 250,000); S-97
_"'girgla(g I ) 4
The Tl dilctg 6% gfg?;t {I'Mﬁ oAIKI B%%Qg? contafl %ﬁgoﬁﬁ\é Went.
Flavdn@%pﬁﬁofyhlcmmmedumthe pta@wzar effthe pmsem mwelyimrintlsd&ﬁé’ntial

o SR R o 00

Exaxﬁél&@@ﬂth& BsskhtiA Gl ﬁit%detdiﬁ dﬂ@?d SPUPPOGATER WinedrefeB, sassafras,
ficacy of any antibacteri antltartar or ot her
clovey gagey eucagy@iis, marjoram, cinnamon, lemon, lime, grapefruit, and orange. Also

C

useful are such chemicals as menthol, carvone, and anethole. Of these, the most commonly

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.

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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within the oral conposition. Generally, the anionic
pol ycar boxyl ates is present within the 15 oral
W@ ovposi9sd on from about 0.05%to about 4% by wedTO82003/022117
preferably from about 0.5%to about 2.5% by wei ght.
Flavor The oral conposition of the present invention
S0 cont in a flavori agent. 20 Flavoring,.
inclf R R D et oF PRS- BPEChyerlionsin AUy deih do not
subktanelyi aaﬂeﬂsagla@ﬁet tRS pRIpeitiRh andéHaPacheisyiBY HesdBdvar i ous
flavoring al dehydes, esters, alcohols, and simlar
materi als. Exanples of the essential oils include oils
of spearm nt, pepper rri nt, w ntergreen, sassafras,

Pre‘bklr’- tfon QG l((il NV mar | oram ci nnanon, | em)n

| [
Togﬁ" M Eals as %en?ﬁ%n&%gl%\g%ﬁjg éé %}{ﬁ?ﬁg géth I%S%# glycerm
sorblhﬂ arenditpe<adrin mheywabr mmpdocnyﬁmoaalembdaemdldr agﬁafuon Into the

perm nt and spearnmint. The flavoring agent is
dlSP%%%‘F ﬁl@roéfli‘éboqgﬁmp Raicksngrs, sishas AR SER: gy anionic

polfAREI I T But 572 bouh TR dpfarte L b Bl pocnts

such ng satiimphesplatd waits amod h:dncmga@mtalush maiusbﬁite salts, antitartar agents

sucb B OE}% qa %ﬁg)yé]p : h%g Qfﬁ{]{{l :tlggplaq}?é% ﬁ\bcil\a'any sweeteners. The

resﬂ%eﬂﬁxtmea@ hSitat&dieriil AhoRRieBRdul gblrphhg@ffs FormethiTh@Mhdgel phase
such™as h)fdrogen per oxi cal ci um per oxi de

are agféﬁdmmamp@tr wizh de TiOxp pred annasid erdse equirediveadiusa the pH in the

ranf o PG 300 SR U e R DIPbL KBoet RS pRABIT Byeinec

Thérénfteh e dispadsiohdfpagdrtof tisen@fme hed pyoe@dmmn mmmmm andna
amounts which do not  substanti al P/ adversely affe

hurpgegant pedeastpobistiypene ghyeokhisadrsdandadnysed wigh the homogeneous phase
Thi 'irﬁﬂﬁ A R ¢ ?efns%ﬁhr esg%ﬁ%?)&écp&h%u&n-[ﬂjx@f %Fﬁﬁ?ﬁglckener, and

ent| rice o nvention, genera
surfactaBiCingretiensserh adxkdgb yleamixiyre. &"hcmaﬂarlthaat&asivesisadd@ﬁ Any

waiehinepIE g o L ATED BBy Pl P Hed RE e Lo i o be

1ncﬁ1ﬁ&hm6tﬁe é@iﬁbbﬁﬁoﬂm th8 B¥luBéH RRAdEed A6hY Gath IRtk Antsad he
salts, such as sodiumfluoride anticaries agents; pH

mixjuef whichgs thgemised ailigh speed fraifiom pHoSH Funues andes vagum of
frOIg gﬁlgtl ﬂ)gto%%ermtn f%g,: Bre?éraglgfsagwt %emﬁ%é.s’fhea{gsﬁlrta% tpl%rduct is in

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

—h

In the aspect of the present invention wherein the oral composition is substantially liquid in
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%
by weight. Mouthwashes typically contain about 50 to 85% by weight water, about O 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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10 such as tetrasodi um pyrophosphate, sodi um

tripol yphosphate and any sweeteners. The resultant
wOoroost®ed s agitated until a honbgeneous gel pheEES2083/022117

formed. Into the gel phase are added a pignent such

as Ti 2, and any acid or base required to adjust the

enzyfpS st o 1he GRS bA copeAsaiqnolmpu (i Bl 62% By

weigh @h@aHa9br RgRURREASI PAcdiranBh 6f aut 380 AREWUNED sl weight.
cycl odextrin-compounds and a 15 hunmectant such as

pol yet hyl ene gl ycol is added and adm xed with the
Q eou pha h e r .
i o AT PR S BRI Rk
mlxﬁlUé 6181&11 Fﬁ\ﬁientsn giresth@plesalasieo] Adaesdtants, bur€actdnkd, aneflavor are then
ter the abrasive is added. Any water i n304 g&lggnut
es

adde&rﬁmdaa@péf The inggedients arg dhpnguixed Peﬁeéfawum forabppint
ed in the conposition

Thegn3h?ﬁg£§@%ﬁ%§§?%?g&%ﬁ?@n g?%%ggmnth the surfactants

to the 20 mxture ~which is then mxed at hi gh speed

f from5to ut e er vcuumof abou
The geflqng g simp st Nagher BRants sl SPramb e e ivd g bRt within
the $c8pslbt ﬁ@tpr&Eﬁ’tCiH%ntioﬁ TH ex%ﬁﬁ)tbs(é?égivén 5818mg6ifastsation, and are

sem -solid, extrudable paste or gel product. In the

not todienonsteect dse lpmigasiontof ithiy énventaon aghoamw variafiensghgreof are possible
osi.tio s sy antially liquid in 25 character
Wlt@ﬁgﬁ FPALNg ’gﬁ Egcolpﬁse the vehicle is typically
a water al cohol m xture. Generally, the weight ratio

of water to alcohol is in the range of fromabout 3:1
Exampled: 1 and preferably about 4:1 to 6:1. The al cohol

| .
R T I ———
intoQfs cavitydokiola nﬂiso@ilﬂé:@dmﬁbm b SreafiOy y%feyﬁP@ﬂB6@}/mhleCHolutlon

propyl ene gl ycol present in an ampunt of about
duripg theprepaystay! whwax mmpcr@ﬁmnﬁm@ﬁéslmwte&fw thg fRZIRE powder

can \?\glg%&'i‘t gxl;etd%ng ?e/ﬁl?% eddRind luﬁ@f ﬁa tfi]latatlﬂg Hﬁgth igxgolu’glg % e of the

a non Xl C a to 40%
complixglisfavdrs pheitioningatf dhethydrophbbikc em@ustysnml‘thahqﬁikhmasa afshe

mayhe sent _at a .concentration to about
compogiin BiE AT tedagiBE 48 Bedaiv T Lapech op B End PR

about 0.1 to about 1.0 % by weight and the 10 V\D

2004/ 010964 PCT/ US2003/ 022117 enzynme present in the
To demcmistrets theeyckodesiineempiaingoigmpapes inchoenayamedspein, 5 grams

of t}%ﬂ@g‘(ﬁ?%ﬁ'ﬁg‘gﬁ%ﬁgﬁm@@é{%g’f e IjLC%’g Ogg%f\;l%\)@ iR was added
ata lvﬂe cé Catll] G142 gt LB Qﬁza/g% a@@?sscﬁ’thé Rds ace 8f theseas solutions

xtr|n nzyme c ination 1s disp
revealed the presence of several impurities which were 1dent1f1ed 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
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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5 mxture of ingredients, for exanple, alcohol,

humect ants, surfactants, and flavor are then added
wa@pa4i0eed. The ingredients are then m xed undeCT/USZHOBION2117

for about 15-30 mnutes. The resulting nout hwash

product is then packaged. The foll ow ng exanpl es

furt er describhe and de tra referre
PUID@EGSHY ﬁomfeﬂ%%awa?fédwﬁ i“skﬁ s F?R?%tff? e&‘ﬁept%w was not
1ncllﬁ>éa'ﬁp{kféstes@ s61u8bY. eT'heSHSBQ*BMEQﬁC)Mé Hstil@bleQbo AErdREen Table I
to be construed as a limtation of this invention
belows many vari ations thereof are possible wthout

departing fromits spirit and scope. Exanple |I 15 It
has been determ ned that (3-cyclodextrins can

TABLE : OteH0tioh 6f imphritRPRAAY i@ theHRARPAR L deREFc&Smplokititns! dofitaining
enzym@&Withtanll Qithét B1ODNS Glebsaled WQISFSWGCMS hlaB&E] Ng a
wat er / PEG 600/ enzyme sol ution during the preparation
of the oral Ccowppdtsition Kesdiea® | npurBeskiAzeaf r om t he
Retentiop fFimey oy e Composipd e se(,ﬁmalem@d andB-ERpapai) f r onfe Reduction

sbéUt i on séeetohat t he hi gHi7§:82nsol ubl e nd8é?e of the 97
cpgpl ex di@f,@gﬁgrres part itigppsyg of the hydsg®phobic 80

[ rity igto qui d Se of the nposi tion
s?qgﬁgi fica th?‘lé'gﬁ ing i tgggegat ive i n’paé’ 90n taste i
ahd pr oducMemlamée To dendd8ixate the cycl@dextrin 100

conptexing of TMpurities 1N the enZyne papain, 5 grans

of the enzynme were dissolved in 95 milliliters of
* Pedla it is the dytepracbdataa umdéOth€ppaknars] ia ghdepbrtiaatal 4o wempbgnd

ratio of 4/1 R CDto enzyne. Analysis of the headspace

cop¢eniigiahs sol uti ons 25 reveal ed the presence of

several inpurities which were identified as carbonyl

sul fide, acetone, nethyl ethyl ketone, dinethyl
Thescaauﬂtsdeqorw inSFabliIsiehfonsteate the vignifieant resiptiendn majgedo mpurities

tive t the.organol ept e
cerifhebiforp S ptniat py b W PSS B ERR i e
combiRHbA WithThé abMR)ingagienbt ai ned by Static Headspace

Solid 30 Phase Mcroextraction (HS SPVE) GO/ Ms
anal ysis. Quantitation of sulfur volatiles was
atlgﬁn' ned by Headspace Gas Chromatography - Fl anme
rotonetric Detection (HS- GC/ FPD) anal ysis that
A sefries o papabimer@yalecahtaingng lmethplaste rempysitibng warel pgepared irewhich a
hydrogen sulfide and dineth sul fide., The EIS SPI\/,I1€1 i
B-C{yapeinreasyme sysiaie Wiag MSPEROALE "flamq:%nPOSItrﬂaﬁ Vihicpgye tllustrative of

2004/ 010964 PCT/ 820 22117 f .
v 24 TR035 ESTLLERRNE ERMTacREARES ELEREp et
ConYji%itidak B and D during the premixing of the papain enzyme with PEG-600 and

Exa

water at a concentration of 2% by weight, or at a weight ratio of 4/1 B-CD/enzyme. Mixing
time for the f-CD/enzyme slurry was 10 minutes. The $-CD/enzyme admixture was then
incorporated into the dentifrice composition as the last step. The ingredients of

Compositions B and D are listed in Table II below.

12




included in the test solution. The HS- SPME GC/ M5

results are also recorded in Table | below TABLE I:
wRe@do196n of inmpurities found in the headspackCDiS2003/022117

dentifrice conpositions containing enzynmes with and

wi t hout (3-CD as neasured by HS-SPME GCI M5 anal ysi s.

I mpurity Peak Area* Peak Area Retention Tine Conpound

(-CD absent) (13-CD/ pappain) % Reduction 1.69 Acetone

@Zé%&%éoﬁéo is8i, thelpBéedrdot eﬁa’va”s?rz t@%&c&& B-CD was

. D net hy sulflde 76,891 22,367 71 3. 4|\/E‘Slt

notonxdludedAn t%@)rﬁpdbﬁlﬂ)ns 5Thesé@ampanaeae togthmeteucam@gwa@w designated

ar ea. under k and C d
cormpseaise Pognd CraiiRdy Blfpdided BRI LR FRRW!
denonstrate the significant reductlon i n mal odor
imurities 10 derived fromenzynes such. _Ranain

when a cycl odextrin conpoubtblEd used in corrbl nation
with the enzyme ingredient. Exanple Il A series of
al.n enzyme cont ai ni ng toothpasﬁe con‘p03|td ons were p
Ing e?{e%par ed in which a 15 (3-CD/ papa zyne system was

Waiencor por at ed. The colffositi ons lﬁﬁl ch are 169 ustrati vi0
Lap%te the present inventjon were desn gnat ed @€mposi ti omsio
' B and D. R-CD was ingor porat ed Con'pos 4 ons B a%o
Glyestiuri ng the preni xi g of the @a. n enzy VVI th
SodRExGrifidfpha@picite Wat er at3.a concent Bétl on of 234 by wei g_ht3;0
ngﬁlmg% gph\g%hg@t ratioqf 4/1 (3-¢€lyenzyme. MXxing ting
h CD/ enzyne sl urry was %O m nut es, _The 0.50
Xanthan g4 enzyme admi xt ur@®was t hen®20 i ncor po?%(} ed into
Sodivrephdphdtd horoasicconpodia3i on as t RE3| ast st epl3 The 0.03

SOduﬁlrg;fh‘ééii)ha‘%J‘&ﬁas19f CO”DQ)Si tions B gng D are lggied in o020
bel ow. 12 WD 2004/ 0109%3 PCT/ USZO(g?({ 022117 010
POCG

Sodutbigylfithoses of conpdti®son, the dure

Sodium saexBarinepeat ed except4o( 3- CD wa$.40 0.40 0.40
Na monofluorophosphate 0.76 0.76 0.76 0.76
Sorbitol 21.235 19.235 19.735 17.735
Sylodent XWAG650 20.0 20.0 20.0 20.0
Zeodent 115 5.0 5.0 5.0 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 2.0 2.0 2.0
Tegobetaine 2.0 2.0 2.0 2.0
PEG-600 3.0 3.0 3.0 3.0
PEO-Polyox 0.075 0.075 0.075 0.075
Papain 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 1.50

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 8 weeks prior to quantitative HS-GC/FPD analysis. The analysis

used 3.0g of toothpaste that was equilibrated at 40°C for 4 days. Approximately 25
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not included in the conpositions. These conparative

t oot hpast e conpositions, designated conpositions A
w@r@4Cr09end their ingredients, are al so |istedPCHUIabs/e2117

Il below. 5 TABLE Il Ingredients AB CD Witer 16.0

16.0 16.0 16.0 Laponite 0.7 0.7 0.70 0.70 dycerin

a8 B30 A0 R0 AT BRI o rfe Aol om
andBBik B8 theGbHIhPask e Shokrbid T&bRATI bapsli.um phosphat e

nonobasic 0.03 0.03 0.03 0.03 Sodi um phosphate
di basic 0.20 0.20 0.20 0.20 Sodium bisulfite 0.10

Vo VI Y~ W . S | o

R T A S
b P55 19. 235 19. 735 17.735 Syl odent XWA650 20.0 20.0

20.0 20.0 ZemaenHFL5 5. Beah2@MSPY 5. OTotdSuifent 165
2D€ntiki®@ 2. 0 2. O(ppb) t ani um dipbdde 0.4 CokO(@EPbY0_0. 4% Reduction

PoAysorbate 20172.0 2.0 2.0 2100 Tegobetai2be 2.0 2.0 -
2. 2.0 PEG69QQR 3.0 3.0 3.03.0 PEO Poliypx 0.075 431
0.075 0.075 0.075 Papain 0.50 0.50 0.50_0.50

€] Gcoarryl ase 0100 0.10 0.10%. 10 B cycl doextrin --- ~
2.0 --- 2.0 122 0 122 62.8

* 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 III show a significant reduction in sulfur containing
impurities for the papain containing toothpaste compositions in which 3-CD was present
(Compositions B,D) when compared to similar compositions (A, C) in which -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.

Example 111
Compositions B and D of Example II 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
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:

14




Pl uronic ---

1.50 1.50 To determne the efficacy

of the (3-CD in reducing the sulfur containing

WO pguoLd9bes present
on dentifrice flavor,

in the papain enzyne and iPCT/E8i0e8022117
Conpositions A-D were aged at

anbi ent tenperature for 8 weeks prior to quantitative

HS- GC/ FPD anal ysi s.

The anal ysi s

10 used 3.0g of

t oot hpaste that was equilibrated at 40C for 4 days.

TABLH
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#%99 MeB-ED

|
drawn fromthe sanple

Demttifidceanal yzed. The resul ts fr oRefigtion indMdayydirathetyperNotes

Eyuthpabtcb ar e stowr
e

dentifrices as measured by

Tabt
duction in sulfur conpounds

€ TI.I DEerow. TABLE T1T.
i n enzyne-cont ai ni ng

HEZHYHZEH TIPSk * 1( HZS)
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conposi tions. The organol eptic findings of the
Fl avorist recorded in Table IV below denonstrate a
wa@e@naioidoeant i nmprovenent in product taste attrPOUUSHN3/022117
nost notably a 20 significant reduction in the neaty
notes introduced by sul fur based inpurities in papain
relative to conparative Conpositions A Cin which
(3-CD was not present: 14 WD 2004/ 010964
PCT/ US2003/ 022117 TABLE IGEAIMSavori st eval uation of
enzynme-contai ning dentifrices with and wi thout Q CD
Dentjfrice Reduction in Meaty/Broth-type Notes A -- B
VVhWééc%ngf@bntifrice A) C-- DVYes (vs. Dentifrice C
The results recorded in Table IV confirmthe
\provenent in.organoleptic qualities,. br ht abaut ..
1. Bl egetmpadiin Haine citsncd el v syt praprirs uhion
comprts ee drdbly acbeptiblpegiaéla cemainime atdrhbination ofren dRz@ibe and a
? Sinddntbdung attendant advantage that a |esser
avor .= concentration is needed to nmask the negative
taste attributes of the inpurities. 15 WO 2004/ 010964
2. THeldolipd0ieidh O ethind 1 wheldilhe MpgineiiSa prddIREL ériryme. 1. AN
oral care conposition having enhanced oral hygi ene
| i pophylic properties which conprises an orally
3. Heceptpabition o€ blabh @ wignéiaitine motedlytierdaryia isopnpain. an
enzyme and a cyclodextrin conpound. 10 2. The
conposition of claiml1 wherein the enzyne is a
4. Breatoggloyition of nlzyms. whegein Theepapeinpie presentrin tie @inzpasition at a
WORERE o aBH@A .Pk&’&ﬂgﬁﬁ.ﬂ@’&/ﬁgﬁwéi%h{’&ﬂﬁé PomfositlG€
conposition of claim erei'n tHe papain s present
in the conposition at a 15 concentration of about

5. DhelcolrpositioH tof BlaiHo10yharsth Gy cyefodekiinG® BRYS]ddeRibin.

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

7. The composition of claim 1 wherein the weight ratio of cyclodextrin compound to

enzyme present in the composition is 4:1.

8. A method for effecting enhanced oral hygiene properties and lipophylic in an oral
composition which comprises preparing a composition comprised of an orally
acceptable vehicle containing a combination of an enzyme and a cyclodextrin and then
applying the composition to the oral cavity.

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.

12. The method of claim 8 wherein the cyclodextrin is $-cyclodextrin.
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5. The conposition of claim 1l wherein the cycl odextrin
is f3-cyclodextrin. 6. The conposition of claiml
wok@neieret he cycl odextrin is present in the oredT/US2003/022117
conposition 20 at a concentration of about 0.1 to
5.0% by weight. 7. The conposition of claim1l wherein

s D S YT Py SRR 8 R PBion
etcbmnhratgbnmfﬂ)ahmeﬁO%rla/Inglgt ene properties and

Iipophylic in an oral conposition which conprises
parlng conposition conprised of an orally

14. a“él@%@@%@@ of glakn & vehesein ths weight ratie ShpYGheferb ¢impgynd to enzyme

epaM PRI e RnEMGhOdembasitiondind: t.hen appl ying the
conposition to the oral cavity. 30 9. The nethod of

claim8 wherein the enzyne is a proteolytic enzyne
15.10he fHethod®if biaiin &f windrein theBenaier és mcprpotatal ntthe canposition as an
[ n11. T wherein the
R Boction BEF TRbIRG R indutbiER. 20! 3
concentration of about 0.1 to about 5.0% by wei ght of
the conposition. 12. The nmethod of claim8 wherein the
cycl odextrin is P-cyclodextrin. 16 WO 2004/ 010964
PCT/ US2003/ 022117 13. The nethod of claim8 wherein
the cyclodextrin is present in the oral conposition at
a concentration of 0.1 to 5.0% by weight. 14. The
met hod of claim8 wherein the weight ratio of
cycl odextrin conmpound to enzyne 5 conpound present in
the conposition is 4:1. 15. The nethod of claim8
wherein the enzyme is incorporated in the conposition
as an aqueous dispersion of a cyclodextrin and an
enzyme. 10 17
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