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EXHI Bl TI NG ENHANCED ANTI PLAQUE AND BREATH FRESHENI NG-'PROPERTI ES BA&G&@:SND
OF THE INVENTION 1. Field of the Invention The present invention relates to
an oral cargyg§@iReshtion which contains a cationic antiba Lal onpound
whi ch conposition ?72 effective in retarding bacterial pl agé“g’ﬁg@’éﬁ??& ation
on teeth and nore particularly to a dentifrice conposition containing a

cationic antibacteri al M&mm'ﬁjﬁlﬂﬁ?ﬂ&tﬁ%ﬂﬁi&ﬁﬁﬂ Ahi ch achi eves
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pl aque reduction with rsfg!g)erl or brea resheni ng aracteristics. 2. The
Prior Art Halitosis, tHaNTBEMNAYERAND BREATH PRESHENING BROPERTERS Fet or ex Ori s,

is an undesirable condition. As a matter of fact, everyone, excluding the

very young, occasionally has gggKeﬁgeﬁgon'Mxi mately 25% suffering
on a regul ar basis and the pr e and nore frequent as
one gets ol der. The problem seens to be evenly split between nen and wonen.
Bad breath results when proteins fromthe food we eat and saliva debris are
broken dowy by wRacs<hd Rve Byen the cl eanest nmouth hosts mllions of

bacteria which tial to deconpose these protein-containing
particles left in the mouth. The tongue, with its fissures and |arge,

bunpy sur f athe peesar inve@ichirelate QN Ioe A8 L&nFHdA0h WhicBToRhint QesiRRd i HEREg t hat

support a . r bacterial popul ation. Under | ow gxygen

condi ti on, Qgﬂpss&tgg‘g{‘%‘?ﬁcgq%ogg%"u Sﬁif Ge mfrgtt"%é“gf%(?fﬁm@ r‘?éq}“? ?Fé“'ﬁ\ls\i&ﬂ%?%‘?e%al | ed
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and met hy| an®s pREOBNS chiysleUctS Rk o)l ARd-atds sting
conmpounds. cyﬁaétgﬁ%gﬁ?%%yﬂé bad breat)ﬁaﬁhatg‘%ri gl‘”ﬁgt@{é@{?‘h&?ﬁ%%n%ﬁ%l gi s by
this nmechanrsm ntal plaque or plaque bio-filmis a soft deposit that
forms on teeth and is conprised of an accunul ation of bacteria and

sal i vary ag. wel frhaeridr@afl by- products. Plaque adheres tenaciously at the
points of irregularity or discontinuity, e.g., on rough cal culus surfaces,

at the gu ml-ia'li%%i’s, t%] teg:'hn]ica'lb‘%é%;n%grobgd g\r?at ,Bér ef&% 7@? Oﬁﬂé glsgxﬂesliﬁa%?egcondition. Asa

matter of fact, everyone, excluding the very young, occasionally has bad breath, with

approximately 25% suffering on a regular basis and the problem tends to get worse and more
frequent as one gets older. The problem seems to be evenly split between men and women.
Bad breath results when proteins from the food we eat and saliva debris are broken down by
bacteria. Even the cleanest mouth hosts millions of bacteria which have the potential to
decompose these protein-containing particles left in the mouth. The tongue, with its fissures
and large, bumpy surface area, retains considerable quantities of food and debris that support
and protect a large bacterial population. Under low oxygen condition, this bacterial population
forms foul smelling products, called volatile sulfur compounds (VSC) - such as hydrogen
sulfide (“rotten eggs”) and methyl mercaptans (“skunk smell”) and other odorous and bad
tasting compounds. Up to 80-90% of bad breath that originates in the mouth is by this

mechanism.

Dental plague or plaque bio-film is a soft deposit that forms on teeth and is comprised of an
accumulation of bacteria and salivary as well as food by-products. Plaque adheres tenaciously

at the points of irregularity or discontinuity, e.g., on rough calculus surfaces, at the gum line, on



tongue surface and within crevices, and the |ike. Besides being u,njimghtl ,
plaque is inplicated in the occurrence of gingivitis and other flo USf}/QHS
peri odontal disease. Bacteria thrive on the tongue. For the nost part, the
bacteria ar of a protective bio-film 5 that essepgjl renders

t hem resi st gﬁfao?%&%st treatnments. Few people clean their %’gf%dﬁ)é‘bﬁt er
brushi ng, even though it's been shown that as nuch as 50 percent of the
nout h' s bagherd @ Y .
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Ther ef or e, indheegsirence eginginigis endeherfewtsaf paiidbytali diseieghl y desirabl e  for

t hose who are unable to do so with a nechanical device. 10 A wide variety
of antibacterial agents have been suggested in the art to retard plague
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conposi ti oberaust et gagreslbx.| Thepeford@Bhning thelt6n gk hod-RefRARMI AL BighlydRAdfer | Ce

pr oduct ca{)agil e OB del i%ﬁri rhg an anti bacterial agent having enhanced
effect in PREPLIEY FEUPYTE G053 2418 Aitachicabdraicsccunul ation on teeth, as

wel | agy,20 on the tongue, wi thout inhibiting the bioavailability of the
anti bacterial conpound. The delivery of the antibacterial conpound to the
t ongue wi | & VEfi¢ e aptitfagteri ilaeenédrave béenchizgoste inbiresat th ret SIINAARY foDiRatidiE
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reduct i on fof theiragikeckdeltivibtand havedearoodiamiledmbysitémb anaederplhqdor

reduct 1 9n. foBatldaPBabtdd Obk hnulblibn RREEERREHLEMBODI MENTS I n the practice of

the present invention the dental conposition containing the antibacteri al
agent and enzyne ingredients is formul ated as a paste using a vehicle
cont ai ni nginapikadighaedeneivt b arngeladmpionttitettetileleatifticdantpasitiahs, tBe ieagyare

conpounds. nedd in the art to formulate a dentifrice product capable of delivering an antibacterial agent
having enhanced effect in the retardation of bacterial plaque accurnulation on teeth, as well as
20 on the tongue, without inhibiting the bioavailability of the antibacterial compound. The

delivery of the antibacterial compound to the tongue will allow for effective control of bad
breath.

SUMMARY OF THE INVENTION

25
The present invention encompasses a dental composition containing in an orally acceptable
vehicle a combination of an antibacterial compound, and a proteolytic enzyme whereby
superior reduction of plaque accumulation is accompanied by enhanced malodor reduction,
30 DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the practice of the present invention the dental composition containing the antibacterial agent
and enzyme ingredients is formulated as a paste using a vehicle containing a safe and effective

amount of the antibacterial and enzyme compounds.



1 1 AUG 21105 WO 03/094879 PCT/ US03/ 14569 Cationic anti bacteri al ?gf%s
useful in the practice of the present invention are well known in Ga 2695
and i nclude both nonionic and cationic agents. See, for instance the
section on ary Ammoni um and Rel at ed Conpounds” article on
"Antiseptics %%69% i sinfectants” in Kirk-O hnmer Encycl opgﬁf"ggogfl ¥heni cal
Technol ogy, 2d edition (vol. 2, pp. 632-635), incorporated herein by

r ef er ence. Cati oni ¢ antibacterial conpounds which possess antibacteri al
activity (i,e., are germcides) are used agai nst bacteria and have been
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Abr asi Ves preferred for use the practice of the present invention include
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carbon atoms whﬂe the remaining substituents have a lower number of carbon atoms (typically

20  alkyl or benzy! group), such as 1 to 7 carbon atoms, typically methy! or ethyl groups. Dodecyl
trimethyl ammonium bromide, benzyl dimethyl stearyl ammonium chloride, cetyl pyridinium
chloride (CPC) and quaternized 5-amino-1, 3-bis(2-ethylhexyl)-5-methyl hexa hydro-

pyrimidine are typical quaternary ammonium antibacterial agents.

25 The antibacterial agent is included-in the dentifrice at a concentration of about 0.10 to about

1.5% by weight and preferably about 0.3 to about 1.2% by weight.

Abrasives
Abrasives preferred for use the practice of the present invention include silica materials and

30 particularly silica gels and precipitated amorphous silica having an oil absorption value of less
than 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



3 11 AUG 2005 WD 03/094879 PCT/ US03/ 14569 from about 3 mcrons tq about 12
m crons, and nore preferably between about 5 to about 10 mcrons a'hcﬂ{f.g gﬁ%
range from4 to 10 preferably 6 to 9 when neasured as a 5% by wei ght

slurry. 5 Oo3bsRiRtion values are neasured using the ASTM Rub- Qut Met hod
D281. The | ow oI absorption silica abrasive is present FHPRESA are
conpositions of the present invention at a concentration of about 5 to

about 40% Bymvi@b@ mefks B b8l BthitroAd A mbR ﬁ&eﬁ??i%tﬁégr%%ﬁﬁ%ib%tm 10 Low

oi | absorption silica abrasives particularly usefdl in the practice of the

present i nVEHPRSGRC 2@HengerTiam dép Inaelerably® te P ahen measurpdas & 6f Bywaighent XWA by

Davi son Chg% Division of WR Gace & Co., Baltinore, MD 21203.
Syl odent 650 , a silica hydrogel conposed of particles of coll oidal
silica having a water content of 29% by wei ght averaging fromabout 7 to

about 19 NMoArBHNRH ' and i i ofp[% S n 70cc/ 100g
of silicais aagbz%ﬁd&r e ugér?ttg eg§<arrp SQE(B Aésﬁg\?\ﬁ%ﬁuta effﬂd ﬁhT@?hﬁwcoél abr asi ve
useful in siserppivasitita@raivetihprepneindhnt oraliar@ntpodionsAii Hehessettdwentidn at a
absorption_sj.Li ive particularl seful_in the actic f the
present i %@1‘8!?1 tfagﬂl?iggsa%ﬁﬁtritgtag%‘]t&ﬁ%gﬁ "%"'@l?@é’&%‘“‘:‘a@iagﬂﬁﬁf’ 691‘5’9?—‘;- %y J. M
Huber Cheniveighs Di vi sion, 20 Havre de Grace, Maryland 21078 is a

preci pitated anorphous silica having an average particle size distribution
from5 to 12 mcrons and an oil absorption in the range of 50 to 70cc/100g.

Qt her &®r abow ed abdvigtion¥Hita bifradie Gartitul idyeuspfud Bl thE fra@ice b @e Preesme fveddayent i on

i ncl ude preciﬁpi t?t ed ij‘l '%@Sd havi,nggﬁ an. particle size of _up to about 20
m crons, sOCRAEEANIgerihe e designalion 0‘{}3{ @bmﬁ?m&?ﬁ&he@f@h@w@oﬁ vi si on,
Havre de GRaReGrabbsydarEh@iéd M 26y kadent Gioﬁﬁwd_ A e 8 Bydrdtl Lmdosdibe

Chem cal Division of WR. Gace & Conpany, sodi um netaphosphate, potassium
met aphos phBATEC e Ficepidd] sikcp heydnsrat der cantaiinl 20 Gy dvedsht everasingioapihane] to
al um num silout B8 Ricror8d GinMeer, ahdiH d?pabs@?ﬁm'lésg"thgﬁ 7@&?&%; 8t %iﬁc%%)ér's

nateriz%s, or conbinations thereof. 30 The abrasive naterials nay be used
i ndi vi #ual Pleged exampdole lawoaehsasption sibiee punsi vegisefibindespradtice eihppssent on of
t he presenfpvégipgntion or in conbination with other known dentifrice
abrasives. The total quantity of abrasive present in the dentifrice
conpositions of the present invention

Another Jow oil absorption silica abrasive particularly useful in the practice of the present

invention is marketed under the trade designation DP-105 by J.M. Huber Chemicals Division,

20  Havre de Grace, Maryland 21078 is a precipitated amorphous silica having an average particle

size distribution from 5 to 12 microns and an oil absorption in the range of 50 to 70cc/100g.

Other abrasives which may be used in the practice of the present invention include precipitated
silicas having a mean particle size of up to about 20 microns, such as Zeodent 115, marketed by

25  JM. Huber Chemicals Division, Havre de Grace, Maryland 21078, or Sylodent 783 marketed
by Davison Chemical Division of W.R. Grace & Company, sodium metaphosphate, potassium
metaphosphate, tricalcium phosphate, dihydrated dicalcium phosphate, aluminum silicate,
calcined alumina, bentonite or other siliceous materials, or combinations thereof.

30  The abrasive materials may be used individually as the sole abrasive in preparing the dental
composition of the present invention or in combination with other known dentifrice abrasives.
The total quantity of abrasive present in the dentifrice compositions of the present invention
is at a level of from about 5% to about 60% by weight, preferably from about 10% to about
55% by weight when the dentifrice composition is a toothpaste.
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is at a level of fromabout 5%to about 60% by weight, preferably,from
about 10%to about 55% by wei ght when the dentifrice conpositi oh 1 U8 2005
toot hpaste. 4 1 1 AUG 2005 WO 03/ 094879 PCT/ US03/ 14569 Enzynmes The enzynes

useful in tReopi@gébce of the present invention include pratein sypstances
within the class of proteases, which breakdown or hydrol yZe proteins

(proteases). These proteolytic 5 enzynes are obtai ned 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
present ind@oyiesn i ncl ude papain, bronelain, chynotrypsin, ficin and

al cal ase. I ined.from.the mlky l.atex of the Papa tree is the
prot eol yti (I:%é}l g%&{}'ﬁn%mﬁ%éf@g? e g I%?e O%flﬁ)e ng%mi 1pvepfign ‘BFIHE? P@@“b%ﬁgit%esp‘f“é@% nt
i nvent i on aPfc1ass of pretsaisarwhidubrieakdp e oonaltol yza peotdnnipstaséspnTiede poRopriesent

i nventi an ien ArabEdin<aft t O%hdy: el . pr.ef er abl
Zyies ineffropbRdtbralbodrel Cordh il ach Bf%c%fr%g.g\%%l?%%r?ao t 180 %/0

about 0.5t t 5% by i ght ch papain ving a _ )

300 MCU per“ﬁt?ﬁ’%%??%{_‘r“&rﬁ‘?a& Carfin g%qcnggw&t Harsieg IEMBmesdey! irdsiorastioq ofe
Bi ddl e Sawks PreeniipvenéieringludBpapain, Blewlain, vigimotryistd, ficiirmdalcdBsk: 745) . 15 An
addi ti onal enzynme which may be fornulated in conbination wth a protease

enzyme suc as papaip is gl ucoanyl ase. d ucoanyl ase i s a saccharifying

gl ucoany! ag’ép%? 0&9584 gPIPF‘EFsmmeg‘éW opie BPFH‘Y%W@(l%tpéﬂﬁcﬂ)jﬂcfe@mfafﬁr@%for Thi s

enzyme 1®an usyirtd gragich of the pheserminyhmtiodatd & iglougeaddinche dilanetopgbiticn and t he
| pha-1, 4 hidj I, ' ._Th duct  of 20

i s 1 venty o fertOf FEw ARk 0715 BRSPS S LR anl drerBatoilEe ©

this i nvenb;,)gnagon'@ I Ses . . . Of e’ Cca

pr ef er abl y Uab83Pow 2 Pibs eigh, s pangintayigaen ackyity of 15Ade 3 maldigsmesef ul
I n accor dametermngdbit the dilkrMlenddsoyTar &f thgbideR @YY@ Roufls® B B Chem., vol.

bet a- anyl aggy, fext7aanage and mutanase. Qiher enzymes which may be used in
t he prﬂ tice of the présent invention include other 25 carbohydrases such

as al pha- anyl ase, beta-anyl ase, dextranase and nut anase and | i pases such
as plant | iApaeldiiogdshzyne Whigamey be foaRdiedini cBmbinR@switPS flotdd@ShzyhAnpase
LA, AR B SEA e S5 NS P L B =
origin citltivated by fermentation. 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
20 this invention comprises about 0.001 to 2 % of the carbohydrase and preferably about 0.01 to
0.55% by weight. Additional carbohydrases useful in accordance with this invention are
glucoamylase, alpha and beta-amylase, dextranase and mutanase,
- Other enzymes which may be used in the practice of the present invention include other
25  carbohydrases such as alpha-amylase, beta-amylase, dextranase and mutanase and lipases such
as plant lipase, gastric lipase , pancreatic lipase, pectinase, tannase lysozyme and serine
proieases,

The lipase enzyme is derived from a select strain of Aspergillus niger, exhibiting random

30 cleaving of the 1,3 positions of fats and oils. The enzyme has maximum lipolytic activity at pH
5.0 to 7.0 when assayed with olive oil. The enzyme has a measured activity of 120,000 lipase
units per gram. The lipase may be included in the dentifrice composition at a concentration of
about 0.010 to about 5.0% by weight and preferably about 0.02 to about 0.10 % by weight.




30 cleaving of the 1,3 positions of fats and oils. The enzyne S ﬁﬂ{'jm
lipolytic activity at pH 5,0 to 7.0 when assayed with olive 0116, A@ﬁé?
enzynme has a neasured activity of 120,000 |ipase wunits per gram The

| i pase may RKegpslsded in the dentifrice conposition at a tration of
about 0.010 to agout 5.0% by wei ght and preferably about Beg@gﬁﬂ out 0.10
% by weight. 51 1 AUG 2005 WD 03/094879 PCT/ U503/ 14569 The presence of

tannase enZBhegrasaie betahibict Wymb@ﬁ}ﬂid fﬁﬁl@érbex{éfxtﬁpﬂnlfh&maﬁr{g%é i%aﬁﬁﬁﬁ‘F fglown of

extrinsic PASE,ENZYIES rom us ni ger
and Asper gi F(FHUS Eﬁ H%ﬂgggnéﬁnas léarvg%ﬁ?éﬁ“ﬂﬁe‘fﬁoqlﬁépﬁﬁ’@%mﬁgf agd 6‘PPQT§HFﬁ ns,
known to disdliaareys a@‘h@‘?tl@@ﬂhﬂ thahirdrokysis 6 1@hrtims; kavitt tahliseolenthy raaeh solfeh can
conprise the present invention include |ysozyne, derived fromegg white,

whi ch cent o tide c¢hain crosslinked by four disulfide
bonds %av @%@“’f Smr‘rg’:l eeg‘@' W%Bb‘%f‘ CBTIPASE UeicsERy inyTeon mﬁ@d%wﬁwec@ﬁ"@( hi bi t
ant i bact er ifedm gggoystet Whish cimgaifircsingl4 pxﬂyplaglderwmhy:dfsﬂin}tﬁ by fofir hast®@toals cel |

wal | s cl eaviatk
N-acet yl mur agf %lﬁgt% @h]}%{% 52{‘:&3%@% g/\?‘if"(@)fe n CC(BF fm@)gritﬁé%%é’%r?rﬁgemiso
which in vidyé® ttﬁéﬂ#éh“t I é‘“él Hills %Vlyaﬁmgb@amgle bpusthetwise cel |
wal | pol ys&@l&bhmnmd‘@r 1 oAdHacbtymﬂb:hyc acid@nd tnesenuntlr eaﬂmm&tylha-%lub&aﬂhﬁsent in

nost  pliant syidGh vivbatkes t@vb@m}ﬂm& F)é?}e 0%&12&1 tf)@&%ié\%ﬁ(ipﬁglgm?vg%ﬁﬁ I nto

sugars andpgg act roni,c acid e or tabl e
dent i fri ce ArSHCRHE H%cé‘HaSFoa“;fr“éH&?@attlh@eiféh%WqﬂF plente fsflicsesttholydedyspraf des a
wat er - phas @olyewoliaziide pevtindnth wimet aad ealhdd@osic Acid The hunmectant is preferably
glycerin, sorbitol, xylitol, and/or propylene glycol of nolecular weight
in the ran e L2 to 1,000; but, other hunectants and m xtures thereof
may al so b iclerhe humect ant concentrati on typically totals about 5

to abodf 70% bmilmcc@bﬂablefdeﬁtifﬁcd)\reaiclem@ém@@tetplaﬁﬂhe %uﬁ@% @{Exﬁlﬁlﬁ‘s&oﬂ @Brﬁfu%eE LY
sorbitol refeh: ghﬁsg ctoﬁﬁmmagt ae}qdn?écta}xt%ﬂ%rg 1'?} jl‘ L?Ine ﬁ%{'&t@*’ afgi:enlnese?gﬁ’tsoégozg &

aqueous sol ﬁ}l F X a
10% by wei gl a?ﬂﬂor P@@%‘malg 01&’66”{9130‘115”1“%}8@1@@19;?3%9@%0 toft, 00Bipub otier

fonFﬁSI t ![ o humbdrey alﬁmpikmyﬁdhdrébf nhe als@b@&ﬂ;ﬁl@&ddo Th@ﬁuxﬁ%ﬁ?é&ic&itﬂaﬁor? ui table
oot npast e el onl ree or ganl C
%p%%gg ogaléjﬁb%tlff % Xutbi%% . WE l-%ja th{: ﬂréﬂ f(?,ﬂé%m&afl er : ;

inpurities PN &% whi ch is added

plus t K3t )
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 15 to 30% by weight of the oral composition. Water employed in the

preparation of commercially suitable toothpastes should preferably be deionized and free of
25  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.

The dentifrice compositions 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,

30 thickening agents, surfactants, a source of fluoride ions, a synthetic anionic polycarboxylate, a
flavoring agent, antitartar and coloring agents.

Thickening A gents

Thickeners used in the compositions of the present invention include natural and synthetic
35 gums and colloids. Not all naturally occurring polymer thickeners (such as cellulose or
carrageenans) are compatible with dentifrice ingredients (specifically enzymes) of dentifrice
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which is introduced with other materials such as with sorbitol. The
dentifrice conpositions of the present invention can contain a vat il GMGOPHQS
optional dentifrice ingredients. As described bel ow, such opti onal

i ngredi ents \¢ansihdlgl,ude, but are not limted to, 30 thickenin nts,
surfactants, a source of fluoride ions, a synthetic ani onit&? 0375569

pol ycar boxyl ate, a flavoring agent, antitartar and col oring agents.

Thi ckeni ng. Aagissiofiigk SieffutbEhd ek hie gg%&%fyélk'eﬁia& ! ThidfenPl S5 6 pre

I nvention |n Iud atural anpd % etic
natural |y O\é%tl}lpll—pleﬁ "H 1Ay ES InFle 1&@5‘&“@?’3%% ¥9lscel vpryinggolesular waightag@énans)
are conpati Yrider th tradedeme Pélyorc,eant poyeisyippiralidondd aCdrhpa6iBlelivor gy chtﬁﬁﬁénc@f

dentifrice r&y@, ;1%41 4569 co
f or mul at ed i?dl“ti%ae &g%ﬁ% r ot gﬁ-ﬁa} %#ﬁgﬁr{é%em% géﬁagﬁ t“g?‘rﬁoé!to c%re
wi th prot eol'y E°8 ﬁseayawgq rder tha e Slg%ﬁﬁ‘fm E@b?gﬂ%@l@cmf‘ed\b@(@bMQ

m): ecul alr \A@@Igbltasmsmlddlmtﬁhm&ﬂrbytlhﬁaﬁemdﬁmﬂmoﬁﬁi ¥k, ,Ne&mérse Zeodent 165 from

ol yvin organi ¢, 1 hi.c ous

HA Xo%f XOHL800 e COIMALBL 1 ROLABLE M GHERSHS, i
5 silicas %aﬁﬁ’d‘éﬂ Gheatisad Biidsion el R KeracerCogeoraiomi Baltimotsn MTaiL263 sOther
manuf act ur eidodgyniCelikenersGacinay :@étllr@lrhnars\ﬂ'ntl‘igt@ Efay@ qitl%qmt}ﬂaén@@ﬁﬂ%hghem cal ,

Bound Bygpo r Huber "Chem cal s Divi si on,
Havre de Gk(é?gﬁ%@r%ﬁ??ﬁ%%m}u%%]s@ﬁ (gjn%%’llfn)ﬁ avai | abl e from Davi son
Chenical Division of WR Gace Corporation, Baltinore, ND 21203. O her

i nor gani ¢ tTieckiekaiiy aigéit sudeschdh tlfe&ient&ﬁ@e SofiHoBEbA T rhANE of kb Jrupb ‘ffﬁ}iﬁf’)gpes' um

I 1 | t Vi
Thi cken g ge T ERETBRTE °&§ﬂ¢*wfﬂ?f‘ﬁ?@%‘e@ cate (e

about 0.1 to about 10% by wei ght, preferably about 0.5 to about 4.0% by
wei ght .1515 Surfdeasitant s Surfactants are used in the conpositions of the

Gent 1171 co SoEaLs iEoRE oo HSTIET Sbite St Upealsndo Shiee Rec ant s
preferably mo;ﬁwgkaémosacu@n sraitrendenihe ibntifticd avpgotidortsandrb eosaripOyiatdepabldeTas Si ve
and foam ngfRitAP R prdf83bly 4Qetersive material which imparts to the composition detersive and
foaming properties.
20
Anionic surfactants such as higher alkyl sulfates such as sodium lauryl sulfate are not
compatible with enzymes. Anionic surfactants facilitate denaturing of the enzyme and loss in
activity. As aresult, it is important to the practice of the present invention to use a surfactant or
combination of surfactants that are compatible with the enzymes present in the toothpaste
25  formulation and provide the requisite foaming characteristics. Examples of enzyme compatible
surfactants include nonanionic polyoxyethylene surfactants such as Polyoxamer 407, Steareth
30, Polysorbate 20, and amphoteric surfactants such as cocamidopropyl betaine and
cocamidopropyl betaine laury! glucoside. Preferred surfactants include a combination of
Pluronic F127, Polyoxamer 407, Polysorbate 20, and cocamidopropyl betaine at a total
30 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, 3.3 Polysorbate-20 and 1.0 cocamidopropyl betaine.

Fluoride

35 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 to0 5,000 ppm of fluoride ions and include inorganic fluoride salts, such as soluble alkali
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Ani oni ¢ surfactants such as higher al kyl sulfates such as sodium, auryl
sulfate are not conpatible with enzynes. Anionic surfactants faJi iAéﬁeZUUS
denaturing of the enzynme and loss in activity. As aresult, it is

i nportant t owhhigefagACtice of the present invention to usea surfactant or
conmbi nation of surfactants that are conpatible wth the enzynes present in
the toothpaste 25 fornul ati on and provide the requisite foam ng

char act er i shdtalSaltsEFeraNa8pleOhreRReY fTBorkR d i i e
ORI SRS |

nonani oni ¢ _pol yoxyet hyl ene surfactants. such
30, Pol ysorpg%?f ”ﬁ%‘,c C%Iﬁ Sﬂ'l?ﬂ%et Sé’ﬁ’i”&"ﬁ‘i?ﬁ’#%c?f’?ﬁ?‘é‘“@ﬂ%% en 800N HeRbi s py | .
bet ai ne andammguaaniloopsilme, abetlbisrnm flhaddes| sugh ecssindes fllRrdt end ahnsugr f act ant s

include a combunasddi, AloriddlivpRRIE4 F127, Pol yoxamer 407, Pol ysorbate 20,
and coc%rri dopropyl betaine at a total 30 surfactant concentration in the

dentifri‘ce conposition of between about 2 to about 10% by weight and
preferably AvgitsmanAgdmpit 3.5 to about 6.5% by wei ght at weight ratios of

2.5 Polya " : - . ' r t ai ne.

Fi tor i de 30 Chpidhdd nuchich cBlpbaak A2%:P e e e RaBRGABAPRERReRI® 2 "3 oo
contain a SIHPEeSPBIe faltg Fchding dalkaligr tatraglbali mehpysenbasmhgtesaltssustesst | as

anti car i es NegBe@7.iKuPafiouNe 2 Kolp 07 dabipP2@7 sndii o Paltguon 2dhainipplypb@pity300 ppm
of fluqghi de,i;0 i ' LGy i I .such as,sol ubl e

ol el 9§ 3y RoBRA LR RE SRR SIS s A o S e BB,
preferred filgSrandertacgeneareiprludad brthe dafifsice coinposifiantst @ noneemistiopefabenitl i n
the conposit kvt sfeeysedinum f 1 uori de, potassium fluoride, sodium
fluorosilicate, amoniumfluorosilicate, as well as tin fluorides, such as
stannous fluoride and stannous  chloride. Sodiumfluoride is preferred. 5
Antitartar Engwme Stabiliziaridgdndh to fluori de conpounds, there fay al so be

i ncl udag armht baktiface RGBS REscnPiiABBOSRPAEcsRit Siotchddinng di al kal i
or tetraal Ig k): ._Iret al eg%r oqt%hﬁ(g%ggat e sal tts éuch @‘? Na4P25‘g, K4P2£(7,
Na2K2P207, “KRZFR P87 aRd REVBB26Y PRRY c hATR AR hBC A6 2 26° gl as
sodi um hexarrstigsien &p Perlding mttad yopuiritiepirosphiatiesieptiricc eemsnitionmwhich have the
trimet fifhoi)ﬂfﬁﬁﬁt-y to ddHaRS ﬁf\hé&végi}@fsf Sﬁegfl@&fﬁe BY SroteBfl MRS EhARe kB ARALAL 1 ce
conpositi Orbh%‘ltatir?g gg%Qt(s:?nQ: Jd%, e!tl?yrileng dia?mr?eutetraacctic acid (EDTA) and sodium gluconate at
20 concentrations between 0.01 and 1%, preferably between 0.1 and 0.5%. Agents stabilizing the
enzyme against oxidation include sodium bisulfite, metal gallates, sodium stannate and
ascorbic acid at concentrations between about 0.03 and about 2.0%, preferably between about

0.1 and about 0.75%.

25  Anionic Polvcarboxylate

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

30 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

35 Gantrez, e.g. AN 139 (M.W. 500,000), AN 119 (M.W. 250,000); S-97 Pharmaceutical Grade
(M.W. 700,000}, AN 169 (M.W. 1,200,000-1,800,000), and AN 179 (M.W. above 1,800,000);
wherein the preferred copolymer is $-97 Pharmaceutical Grade (M. W. 700,000).
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to about 5% by wei ght. Enzynme Stabilizing Agents 15 The dentifri
conposition of the present invention nay al so contain ingredi entgqvwﬁ% 2005
stabilize enzymes in a dentifrice environnent. These stabilizers protect

t he enzyne f pactivation by chelating nmetal inpuriti resent in the
dentifrice c%%g%4 ion which have the propensity to dena?g?r’g]spﬁéﬁacti ve
site of the enzyne by protecting the enzyne from oxi dation. Chelating
agents include, ethylene diamne tetraacetic acid (EDTA) and sodi um

gl uconat e 20 concentrations between 0.01 and 1% preferably between 0.1
and 0. 5% %\&E?ﬁ@c%“f"ag?Iai“ﬂ“ﬁﬁdﬁ'??éboxéﬁwwna‘ghqdri@ﬂmgmtﬂ'aff@dm forachientshs odi um
bi sul fite, desitelentmlémdnes thfaﬁb%umh?mgb@tteﬁaqa%}ﬁmro?b@eﬁéh% Rhnt within
concentrati abau : refera et ween abou
51 and ancy EsRELEEGIRARAN, PR BaRK bttt iRt entdiy e

pol ycar Boxyleatifgse sampositienfrpm abew @.G5% tohboud éft liyfwdighs, mrefiersblyiftdmoateutd.5% he
present i n«eabdudD.S&sbyaweigitl i cacy enhancing agent for any antibacterial,
antitartar or other active agent within the dentifrice conposition. Such
ani oni ¢ pol ycarboxyl ates are generally enployed in the formof their free
acids or pr ably partially or nore preferably fully neutralized water 30

sol ubl e al Keneide¥Etied cotrPolitioDtRSSEM ARGHBE 86 ﬂ@@édﬁté@gh%ngaéﬁmm um
yar

salts. {Rref e -4 to 4.1 copol yne of maleic, an or acid
ot b iy nEboRfle Bles which afysgd iafe R e ise et e RORONRASSep PR Bl
met hyl vi ny|vealls vangs Siacoriag aiddnydds chtarsi algphalsrant eimilaa matoeialy h Exanfpids\Af Jheof

about 30, 0Q@sch@al 3NOMtude SRV IMARS begprBli 049t 9 @bout
700, 000. Exsgnpl es_of. ut hese cogqé%n%?@ glfrﬂgtr’ gv\?lé%f?g%ﬁgssfs%gaﬁi %%VIE %ggporati on

under the {PSUEHNEnBSAARON, lgmen, ligg. arapeiyofy and ostge 0 AP ussin weych M w
250, 000) ; Shgricalh ay merdleltdan@he, Gnaaretho{dVl OftheZ6 0hedR6Y: corAM oAl fpMyM are the
1, 200, QGO- bj}g@@péaga}lﬁm@ﬁw%éwﬂ.g (MW above 1, 800,000); wherein the
preferred copolyner is S-97 Pharnmaceutical Grade (MW 700,000). 8 I 1 AUG
2005 WO 031094879 PCT/ US03/ 14569 When present, the anionic polycarboxylate
i s enpl oyedhi flagringngsit sfifeoiorated incheatehiifeieecdrip@sitide ai 4 adcaithancax®al 0af t he
ef ficacy ofty gyt 8t j i # r .lzye agent within the
dentifrice conposi Eb:'ygﬁ%ggir? regfllﬁg? aj’%ﬂ{ébgrﬁ? ggrﬁug}'g%lbﬁeﬁ%h\éxw ates is present
within the

20  Other Ingredients

Various other materials may be incorporated in the dentifrice compositions of this invention,
including desensitizers, such as potassium nitrate; whitening agents; preservatives: silicones;

and chlorophyll compounds. These additives, when present, are incorporated in the dentifrice

composition in amounts which do not substantially adversely affect the properties and
25  characteristics desired.

Preparation Of The Dentifrice

The preparation of dentifrices is well known in the art. More specifically, to prepare a
dentifrice of the present invention, generally the humectants €.g. glycerin, sorbitol, propylene
glycol, and polyethylene glycol; are dispersed in the water in a conventional mixer under

30  agitation. Into the dispersion are added the enzyme or enzymes organic thickeners, such as
xanthan gum; any anionic polycarboxylate; any salts, such as sodium fluoride anticaries agents;
tetrasodium pyrophosphate, sodium tripolyphasphate anticalculus salts and any sweeteners; the
resultant mixture is agitated until a homogeneous gel phase is formed. Into the gel phase are
added a pigment such as TiOz, and any acid or base required to adjust the pH. These

35  ingredients are mixed until a homogenous phase is obtained. The mixture is then transferred to
a high speed/vacuum mixer; wherein, the inorganic silica thickener, such as Zeodent 165 ; and
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5 dentifrice conposition from about 0.05%to about 4% by meight,jqrﬁbﬁr?ﬁ}y
fromabout 0.5% to about 2.5% by weight. Flavor The dentifrice 5
conposition of the present invention may al so contain a flavoring agent. 10
Fl avoring aggphsofych are used in the practice of the pr ' ntion

i ncl ude essentia?w%?ls as well as various flavoring aldeﬁgggégﬁgésers,

al cohols, and simlar materials. Exanples of the essential oils include

cuCal ypt o, T ngRERRATES e 4B PThe 1053 Aodoiop S rafif0E nacey o,
useful are a&@a&#m'ﬁ*rf‘g%ﬁgcv&ﬂk‘%g aBBFY ISP be bserl Poihie comprittione The mextures tg‘ﬁbse, t he
most commuomhigedsatpighyspebddoefrdnn 8 to Abmbiutes, wilerpappet ofi fadm At SPREFOThH bf HEhe
flavoring L Shd t i LErd LLi .
concent rat Fap ol RSO RRINE, PR CRbNGpfRDts il cbFo SO TRORLLL ST ol 0.5
to abouf 1?5@@%@kﬁéﬁﬁﬂﬁgﬂ9@dﬁfher | ngredi ents Various other materials may
be incorporated in the dentifrice conpositions of this invention,
i ncl udi ng desensgi.t | . ﬂﬁﬁ? i .t : i.teni ng agents;
preservati ves, ,:‘?‘%f%‘gﬁg‘ée%gﬂ% C Igéﬁop ﬁ%‘%ﬂ%ﬂgﬁmﬁ%ﬁtg reﬁ]%esrae addi tives, when
present, arBLPHEKRYSSthindhe soqpe pdheipmsent invension. ddmseample érgiven salebunt s whi ch
go not subgbrltdtatibny aadlae hswab Ye adn]l:s@@dd ab Migni i Ak ﬁﬁexﬂmﬁfagd%xaﬁjﬂa{?ﬁﬁbrﬁr istics
esire Pr, i QR ifrice. The.preparation o entifrices is
wel | k(r?gvv_n t&ﬁ&{fﬁ% pgggtlb.q{ W&F@ltggp%%%%ﬂcog’?ﬁ/&%t%n% cé)B%r e a dentifrice of the
present invention, generally the humectants e.g. glycerin, sorbitol,
propyl ene glycol, and pol yet hyl ene glycol; are dispersed in the water in a
conventional m xer under 30 agitation. Into the dispersion are added the
enzyme or enzynes organi c thickeners, such as xanthan gum any anionic
pol ycar boxyl ate; any salts, such as sodiumfluoride anticaries agents;
t et rasodi um pyrophosphate, sodiumtripol yphasphate antical culus salts and
any sweeteners; the resultant mxture is agitated until a honbgeneous gel
phase is formed. Into the gel phase are added a pignent such as Ti 02, and
any acid or base required to adjust the pH These 35 ingredients are m xed
until a honbgenous phase is obtained. The mxture is then transferred to a
hi gh speed/vacuum m xer; wherein, the inorganic silica thickener, such as
Zeodent 165; and 9
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1 1 AUG 2005 WD 031094879 PCTI U503/ 14569 surfactant ingredients,are added
to the mxture. The | ow oil absorption silica abrasive is added1 aﬂU@hQﬁW‘
point, along with other abrasives to be used in the conposition. The

m xture is ed at high speed for from5 to 30 mn nder vacuum
of fron1aboﬁ?§§gw?%§50 nm of Hg, preferably about 30 EE%%?%é'gﬁsultant
product is in each case a honbgeneous, sem-solid, 5 extrudable paste or
gel produchyaddie1f ol | owi ng exanple further describes and denpnstrat es
preferred ments, wthin the scope of the present invention. The
exanpl e i sTRPaHe EW@SVO%?OHWI}%@P‘é@?%ﬂuﬁlﬁa O‘é‘wma% werg PEPaEd hatingibel as
i mtati onfotibwinpiirprédienent i on as nmany variations 10 thereof are possible
wi t hout departing fromits spirit and scope. 10 1 1 AUG 20 5 WD 031094879
PCT/ USQ3/ 14569 Examal e 1 Toothpaste conp05|t|ons contalnlng CPC and a

m xture of en _

*

e o T 50 S,

MFPO. 760. 76 (Y EERYEE" - o harin , Sachitol

(709@18.305'D&&8m8®5§ 018 61 (HycerlmBO 00hﬁo56520mQ016 8ZQD OO ﬁQﬁlum

tripolyphosEg%§e§§%8 3. 00--3.00 Xant han0.55Q..600. 5%@ 600. 55 Lapoqlte D

(polymer)0.7 70.70
Sodium MFP 076 - 076 0.76 0.76 0.76
Sodium saccharin 0.40 040 0.40 0.40 0.40
Sorbitol (70%) 18.305 7.0 18.805 7.0 18.61
Glycerin 20.00 16.565 20.00 16.87 20.00
Sodium tripolyphosphate 3.00 - 3.00 -- 3.00
Xanthan 0.55 0.60 0.55 0.60 0.55
Laponite P (polymer) 0.70 0.7 . 0.70 0.7 0.70
Zeodent-115 5.00 - 5.00 -- 5.00
Zeodent-165 2.00 - 2.00 - 200
Sylodent XWAGS0 20.00 - 20.00 - 20.00
Dicalcium phosphate - 50.0 - 50.0 -
Flavor 1.10 1.10 1.10 1.10 1.10
Tetrasodium pyrophosphate 2.00 0.5 2.00 0.5 2.00
Titanium dioxide 0.4 04 0.4 0.4 04
Tegobetaine 2,00 0.200 2.00 0.200 2.00
Polysorbate 20 2.00 2.00 2.00 2.00 2.00
PEG 600 3.00 3.00 3.00 3.00 3.00
Papain 0.205 0.205 0.205 - -
Glucoamylise . 0.10 0.10 0.10
Sodium bisulfite 0.10 0.10 0.10 0.10 0.10
Sodium phosphate monobasic 0.03 0.03 0.03 0.03 0.03
Anhy. Na Phosphate dibasic 0.20 0.20 020 0.20 0.20
Polyox 0.15 0.15 0.15 0.15 0.15
Cetylpyridinium chloride 0.50 0.50 -—- 0.50 0.50
TOTAL 100 100 100 100 100

*Weight % | |

11



Zeodent - 1155. 00- - 5. 00- - 5. 00 Zeodent - 1652. 00- - 2. 00-- 2. 00 Syl odent] { AUG 2005
XWA65020. 00- - 20. 00- - 20. 00 Di cal ci um phosphat e- 50, 0--50. 0O- - ‘
Fl avor 1. 101. 101. 101. 101. 10 Tetrasodi um pyrophosphat e2. 000. 52. 000. 52. 00

Ti t ani um di QyédeR.@a. 40. 40. 40. 4 Tegobet ai ne2. 000. 2002. 0002002, s
Pol ysor bat e 202. 002. 002. 002. 002. 00 PEG 6003. 003. 003. 003. 003.

Papai n0. 2050. 2050. 205---- d ucoanyl ase0. 100. 100. 10---- Sodi um

bi sul fite0.100. 100. 100. 100. 10 Sodi um phosphat e

nonobasi c0. 030. 030. 030. 030. 03 Anhy. Na Phosphat e

di basi c0. 200. MJG 264y 200. 20 Pol yox0. 150. 150. 150. 150. 15 Cetyl pyri di ni um

hi i de0. 50050----0.,.500Q. .TOTAL1001001Q0100100 *Wei aht, % 11 1 .1 AUG 2005
A0 05/ 064570 DR THSTMEALRS T LR HRa S e BT Gt S G ab e

wer e tested ubimgua InhibitapiCohagiratidn GESAY nanely, M ninmum I nhibitory
Concentration (MC). Gampositive oral bacterium Actinonyces vi scosus was
routinely grown overnight in trypticase soy broth (Difco Labs, Detroit,

Mch.) at 37CGrén-gésiimesiabictétunt Aeifelybdsvasod@wvas RIBRY 8BwinQveRiMf i ne the
purity of the cultures prior to in_vitro testln%nof the rinse

conposi ti ons. WNE5SEY B‘BFha@i%? FalisnDetEdtnMlisto) at 38Uh oy Bdmgtain pithe gulturssitas case
soy broth (TSBeparv®& ddichhing theiptrify @8 c?ftﬂ’ebpﬁd? 1S tebddny BRe AL density

between 0.1 and 0.2 absorption units a
compositions. The bacterial strain grown for 18 hours at 37°C in trypticase soy broth (TSB)

was diluted in fresh broth to adjust its optical density between 0.1 and 0.2 absorption units at

610 nm prior to MIC determinations.

The MIC of Compositions 1 and 2 diluted in TSB and was determined using the microtiter
format according to standard procedures (Manual of Clinical Microbiology, 1995). The MIC
value after 8 weeks exposure was less than one ppm for both Compositions 1 and 2. Neat

CPC also had an MIC value of less than one ppm after 8 weeks of exposure,

Example II
For purposes of comparison the procedure of Example I was repeated except that one

composition (Composition C1) was prepared similar to Composition 1 except CPC was not
included in the composition. A second composition (Composition C2) was prepared similar
to Composition 2 except no enzymes were included in the composition. For purposes of
further comparison, a third composition (Composition C3), similar to Composition 1 was
prepared which did not contain enzymes. A placebo composition which was a conventional
silica based dentifrice system containing 0.24% NaF was also evaluated.

All compositions were tested for their ability to reduce tongue microflora, especially those
species responsible for the generation of HzS. Patients swabbed the back of the tongue for
bacterial collection at baseline and four hours post treatment. These samples were plated
onto lead acetate agar media for the selection of H;S-forming bacteria and incubated
anaerobically. After 72 hours, colony-forming units of H,S-forming bacteria were
enumerated. The mean colony forming unit results were used to calculate percent reduction
from baseline,

12



610 nmprior to MC determ nations. The M C of Conpositions 1 and 21 dAUGJtZ«ﬁGiS
in TSB and was determ ned using the mcrotiter format according fl

standard procedures (Manual of Cdinical Mcrobiology, 1995). The M C val ue
after 8 weekg, gﬁ@g@gre was | ess than one ppmfor both Conpgsitions 1 and 2
Neat CPC al so an M C val ue of less than one ppm af t ef CEUREERY? of
exposure. Exanple |l For purposes of corrparlson t he procedure of Exanple |
was repeate,ngjp ept that one conposition C_orrgomtlon C) was prepared
simlar to ﬁ%’iéﬁpﬁsw -viedaniue aperoflers siidit with hestasigbsdmiphing ebagsbinposi tion. A
second conposiat foanhduGoeE obiubHiANwER CoMpsithe P af et whicHiekiabit 2 76-8g@NPOSi tion 2

except N0 eRayIES WRLELLACIUAEA AN IC SOTROSLLLER, AT RYpRoSeS of

further conpari mMilar to
Conposi ti orfe<i1uc\%a% fOf;S%@%ﬁﬁé@n\mo elﬁledﬁfmmeﬂtoré‘cﬁﬂ dpne. bradyivies.a A pl acebo

conposi t i orcontbieklomMesCEnERINGEN] hﬂ@éubst&dtﬂall ?ad@&a%gﬁ‘?aéc&efrfa'c% S¥ptem
osi t.i.ons vvere tested for

cont ai ni ng al so

their abil |ttg y?até?)gorl\lggat\é%&iagﬁaﬁg efﬁs Foque??rlﬁjprqé’g‘gﬁgp%ﬂyl"whloﬂbse speci es
responsi bl €OMpFORINEE ferediicacy SrihodctiMaS. Patients swabbed the back of the
tongue for bacterial collection at baseline and four hours post treatnent.
These sanples were plated onto | ead acetate agar nedia for the selection
of H2S-form ng bgcterra and 1 ncubal €0 TiHia¢r oDl cal1y. After—72-tqurs,
colony-formng ugits of H2S-form ng bacteria were enunerated. The nean

col ony form ng unNReduc@SLfhSINRI@gIRela Holtk pott Rdaknege! cent reaucti on  from
baseline. 12 1 1JAUG 2005 WO 03/094879 PCTI US03/ 14569 Table Il represents

i n-vivo tongue m cre% | %pmst udy \ﬁ/l tlh bact er fgl i ng, ﬁlt basel iilne and at
h ORIy %ﬁf‘f B

P

four hours post-br L ons N2 Heia a 76-82%
reduction in bacteriajr espon5| b'g d@F oral co:rpcr t0 a|52% and
47% reduction for (Cgnposition Glyeeither s or I one, |In
addition, a conbinatign of Conpqsi tons 1 a substantl IIy r éduced
t ongue bact eria (orrparcgd to pl aclelbl(asl n bot h7 raS| ve syst ms providing
i nproved efficacy wt %9 12 10° 6.4 10° 16

Placebo 1.010° 9.2 10* 9

* CFU = Colny forming units

Example ITT

The dentifrice compositions of the present invention were also found to control breath VSC

formation in a pilot breath VSC clinical study involving patients, VSC levels were measured -

5 using a Halimeter™, (Model #RH17E), a commercially available sulfide monitor using a

breath sample drawn from the subject’s mouth‘through a straw directly into the sample port

detector. A VSC level above 190 ppb is considered as offensive mouth odor. Breath-odor was

measured using a Halimeter at baseline and at four hours after brushing the teeth for one

minute and swishing the slurry for. 30 seconds. The results in Table I are consistent with data
10 represented in Table I indicating 'a greater reduction in breath VSC's responsible for oral

malodor when compared to comparative compositions in which enzymes were not used in

combination with CPC,
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conprom sing the efficacy of the actives. TABLE Il Reduction of mal odor
tongue bacteria 4 hours post treatnent. ConpositionBaselineAfter gour s%
Reducti on of Mean CFU*Mean CFUMal odor Bacteria 11.9101T9 1 OT80 2¥. 21488. 205
10488 C 1.7 "60 C21.11057.110 435 C31.21056.4 104

Pl acebol. Olég‘g&é@i%ﬁQ CFU = Colny formng units Exanple | ?ET‘Pﬁ%ﬂ'ﬁ%ﬁRti frice
conpositions of the present invention were also found to control breath VSC
formation in a pilot breath VSC clinical study involving patients. VSC

| evel s were neasyred. 5 using a HaljneterTM (IMbdel #RHI7E), a commercially
avail abl e sulfidg nonitor using a bredBhLgBNpl e drawn fromthe sgbject's
nmouth through a straw directly intg the sanple port detector. A|VSC |evel
above 190 ppb is{considered as of fensive nouth odor. Breath-odor {was

measured using a|Halinmeter at bagghi,ne and gf.. @t hourseaflsr,: brushing the
teeth for one rA NUiCEnpalih SW SR i bopS | UKL WsEQE pob 30 SEGOIHR, 1hE results
in Table Il are{consistent with dega 10 repregented in Tggle |l |indicating

‘a greater reduction Ch breath VS@s responsilpdee for oral 4ymal odgr when
conpared to conparati ¢ conpositi@fs in whichignzynmes wer aznot uged in
conbi nation with{CPC.C13 1 1 AUG 2005 WO 03/ 0941879 PCT/ 13363/ 14569 TABLE
|11 Basel i neAftet_4 hBlarbd Reduct Boh of Conpogitti onAvg (V3G in ppb*Avg
| VSC1 i n opbOral Maltpgbe parts per billion
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146016065 C 29015047 C225014042 C329014049 Pl acebo30021030 *ppb = pﬂrts d)er
billion 14 1 1 AUG 2095 Claims What is Claimed is: 1. A dentifrild AUS 2005
conposi tion which effects enhanced antipl aque and breath fresheni ng which
conprises an orally acceptable vehicle containing a conbination of a
silica abrasive having ‘an oil absorption ¢glgwes of 45 cc/g. silica to 100
cc/ 100 g. silica quaternary -amoni um antTbacterial agent and at | east one
proteol ytic eri¥hates Chaimetds:conposition of Caim 1 wherein the abrasive is a
silica having an oil absorption value of 45 cc/100 g. silica to |less than
70 cc/ 100 g. sili ca deptifritecompegitiontwhietosifects anmnedineipdiquetahd bsdakli ca
abrasive is prtg-s nt. in t,&le conpositiogn at a concentration of 5 to 40% by
wei ght of the ‘%?ﬁﬁ%ﬁt‘% | comprisRRan grag s arcepighle yehicle spmipining veeosbination of a

abrasive is dig [ e 5 The ¢ osi,tion of Claimd4 wherein the
di cal ci um phossg)lﬁégtca ?ﬁ%‘%g@ Zg-@ﬁaﬁn dlllna%ts e tS{:‘B@%%éﬁ#% S?wga?l{lﬁf‘ @3”@1@'{11%@19 Kaof 5
to 60% by wei Mtérﬁwm%@ﬁﬁﬁpﬁ%h&@riﬁfaggt%g‘ag'leéM?Sﬁt?#)x%tc%ow-ic% ol ytic
enzyme i s papain. 7, The conposition of "Claim| wheretn e papain is
present in the.confibsiompositidn of Cloine &mthietiir B abifasiPe & 4 lida HAYnBwn\wEi ght  of
the conposition. 8. The conposition of Claim1l wherein the proteolytic
enzyne is predRRerAtianvAkie of dheq/A0§ geilica telestham?Q e/l g kiliga.gl ycoanyl ase. 9.

The conpositi of aim 1. whergin the, antibacterial . agent is cetyl
pyri di ni um chf)jgri dggei%‘.“l’%“i‘r%‘t od D W@F’f"é‘b&‘? jeupmatitel Pawentin difue and

orally ateept ablE umer of SCALRRARR (T090% B Ridrel dbLhifaiBLT ! 50 O AN
: The composition of Claim 1 wherein the abrasive is dicalcium phosphate.
5. The composition of Claim 4 wherein the dicalcium phosphate is present in the
composition at a concentration of 5 to 60% by weight. |
6. The composition of Claim 1 wherein the proteolytic enzyme is papain.
7. The composition of Claim 1 wherein the papéin is present in the cdmposition at a
~ concentration of 0.1 to 5.0% by weight of the composition.
8. The composition of Claim 1 wherein the proteolytic enzymé is present in the
-denfifrice in combination with a glycoamylase.
9. The composition of .Clain_l 1 wherein the antibacterial agent is cetyl pyridiniurﬁ
chloride.
10. A method for effecting enhanced antiplaque and breath frf;.shem'ng which
. comprises preparing a dentifriée comprised of an orally acceptable vehicle containing a
- combination of a quaternary ammonjum anfibacterial agent, a silica abrasive having an
0il absorption value of less than 100 cc/100 g. silica and at least one proteolytic enzyme
and then applying the dentifrice to the teeth in the oral cavity. .
11. The method of Claim 9 wherein the abrasive is a silica which has an oil

- absorption value of 45 cc/100 g. silica to less than 75 cc/ g. silica.
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conbi nati on of a quaternary ammoni um antibacterial agent, a sil |_gq 3Br asive
having an oil absorption value of |ess than 100 cc/100 g. sili afdGaz085
| east one proteolytic enzyme and then applying the dentifrice to the teeth
inthe oral cavity. 11. The method of laim9 wherein the abrasive is a

silica which ha2 anThi hethaldo6 Chtiind0 wiakdlg sk
than 75 cc/ g. silica, 15 1 1 AUG 200,5 13 Qrﬁ%aﬁgé%%gesgw%dg%% gr?c\/\ﬁgflel n

silica abrasi véoﬁl‘?an“é%fb‘PftabphfiW@bdem(l% by weight ofthe damirged.r ati on of about 5
to about 40% b ht o Eg entlfrlce 13: The met hod of C aim 10
wherein the pr o?eol 15 Qe ﬂg)‘? éﬁ‘é’i"%ﬂﬂ‘f@mtﬂﬁb’hmzmmh ispagiliai m 10

wherein the quater nf{em, acterial agent is cetyl. pyridinium
chlioride. 15. The nethod gméﬁiag}l%q?@g{ﬁﬁeé?g}erﬂ"@ W@F‘@Eﬂlwm@ﬂb lagent
present in thexscé@mmzﬁdir@tﬁnlcﬂloﬁggbl nation with a carboxyhydrase. . The
met hod of Claim 10 wnerein the dical cium phosphate is present in the

conposi tion atla cdofeenethad bbGlairh 16 wierdQ el od of
O o BroltOh B8 by 1 PREGATEA D

Claim 10 wherein the proteolytic enzyne is pa of O aim
9 wherein the B%IHQF ingcopbinpdion with a treboghpdsisé.i on at a concentrati on of

0.1 to 5.0% byige he 19. The nmethod of C aim 10
wherein the pr ot eolgﬁ} |ngeﬂé%1 fréﬁﬂg('f@w&w ﬂ'ler?h‘taifélm@émp}fam is présentémtitel nat i on
with a gl ycoanadxﬁls@mo?fﬁat a concentration of 5 to 60% by weight.

17. The method of Claim 10 wherein the proteolytic enzyme is papain.

18. The method of Claim 9 wherein the Ppapain is present in the composition at a

concentration of 0.1 to 5.0% by weight of the composition.

19.  The method of Claim 10 wherein the proteolytic enzyme is preseht in the

dentifrice in combination with a glycoamylase.
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