04 SEP 2006 WO 03/075865 PCT/ US03/06204 Anti-M crobial Breath Fresheni ng
Mout hri nse *166166* Field of The Invention 5 This invention r I at
antt-mcrobial breath fresheni ng nout hrinse that contains cet@ ﬁ)dlz ‘ium
s chloride (abbreviated herein to "CPC') and zinc ion. Mre particularly the
i nvent i oWOr0EBes to a nout hrinse that contains CPC antCTZ¥é06¢26h and an

I onone terpene ketone. 10 BACKGROUND OF THE | NVENTI ON |t has been known
that a nmout hrinse conposition that contains zinc ions and al

i onone terpene is effective to reduce nouth odor in hunans @W@Hmmwmmmmm
discussed in U S. Patent 4, 689 214 The zinc ion is

non-t oxi c organi c zi nAngi 6 3 ening-Menthringe These corrpd%ﬁi”’f’i ons
are effective in counteractin However, it has been found
t hat nout hrinse conpositions q:ﬁ %P&n ﬂﬂ@ﬁ and zinc ions, and in
Barticular zinc acetate have an inproved affect in providing fresher

reat h This conposition can al ont none t er penes
for addi t?%&YC“UEBEPiQt%Sr%@P ?i‘f{jmbcfrglﬂ?lg?é"taﬁla%ﬁg?rg \’l\%@ t[h‘it gontans, syngrgi stic
anti-m Cf&gip(}hdﬁflfn?&home (EHtfe 2R ERekiR LN CPCONSdiZNRtioh. MR SfartRUfaglgt | ve i n
providin her breath Brief Summary of The Invention A new nouthrinse
cont ai ni rtge meenyiop rélaleniowrmentitinss et epateins (BOGmERjncdppymdancendify reduced
nout hodor Scones ngaused by volatile sulfur conmpounds in clinical studies
versus 25PE"CONFol rinse. It also can contain an ionone terpene. This

I nvestigation exam ned the antim crobial effects of these rinses in
| abor gt ory and clinicahmg&gﬁr = .were perfornmed with
oral Yacteria with ala &y‘&mmdly detects bacterial
viability. A Treatnment of A. viscosus, S. sanguis, and S. nutans by CPC Zn

resulted in a 25, 35 and 16% decrease in bacterial viabiljt respect ively
versus a I&;b’cﬁthe@] known that a mouthrinse composition that contains zinc ions andaB/ ha o

beta ionone terpene is effective to reduce mouth odor in humans. This is discussed in

U.S. Patent 4,689,214. The zinc ion is provided by a non-toxic organic zinc or inorganic
15  zinc compound. These compositions are effective in counteracting breath odors.

However, it has been found that mouthrinse compositions that contain CPC and zinc

ions, and in particular zinc acetate have an improved affect in providing fresher breath.

This composition can also contain alpha or beta ionone terpenes for additional

counteracting of breath odors. However, it is a synergistic anti-microbial effect of CPC
20 and zinc ions that is most effective in providing fresher breath.

Brief Summary of The Invention

A new mouthrinse containing cetylpridinium and zinc salt (CPC/Zn) significantly
reduced mouthodor scores caused by volatile sulfur compounds in clinical studies versus
25  acontrol rinse. It also can contain an ionone terpene. This investigation examined the
.. antirhicrobial effects of these rinses in laboratory and clinical studies. Laboratory tests
* were performed with oral bacteria with alamar blue, a redox dye that rapidly detects
“bacterial viability. A Treatment of A. viscosus, S. sanguis, and S. mutans by CPC/Zn
resulted in a 25, 35 and 16% decrease in bacterial viability respectively versus a control
30  In one study a randomized, double blind clinical study with volunteer subjects was
_conducted to confirm these laboratory results. After a washout phase, the subjects

abstained from oral hygiene and provided a saliva sample for determining the total and
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30 In one study a random zed, double blind clinical study with vol unteer
subjects was -conducted to confirmthese |aboratory results. ﬁ)\g}e§ ggﬂﬁe
washout phase, the subjects abstained fromoral hygiene and p i g '
« saliva sanple for determning the total and *@G00002* 04 SEP 2006 WD

03/ 07586WOMSY78B03/ 06204 2 oral odorigenic produci ng Ba{S€#9@0on enri ched
and indicator plates. Muthrinses werne used once and the subjects sanpl ed
at 90 and 180 minutes post treatnent for total and oral odorigenic

bact eri a.ordibddri ﬁﬁ%duéi‘ﬂg bh@erth SnRtiEIRY and HBicARE plaRs Malmimtakerbact eri a
follow ng CPC/ Zn use at 90 and 180 m nutes were 59.9% and 32. 1%

respect i wetdoncgaed Hheisybices sanmdydza 9 avd | 80gainitas Bt FOHARR fortobandecr ease of
odor | 9eN! 1 RAGHEhlcHaltbris) % #0pahSh A RUAES, §8RRGEAL YPlV YRS @ contr ol
a Wi a n

rinse. The decrease In cteri rrnse was significantly
hi gher t Halowihg CPGIEnr st ar 90nmid 180 madutesprasd 59.8% and 3%1%p oespeagivelpeltai | ed

Description e |l nventi 10 are various. strains aof bacteria that
are presélit O&Elp(t]'_)%@ “’r?Bﬁ?‘ﬂ.“ 6&/&%?3%752%%@3@”3?%? Pﬂongeﬂlﬁ%ﬁf%%%tg ﬁ&ﬂé)of‘ vol atile
sul fur corspeuMpEss ettt eRUEAuER dbliroPHe. THERERase iE batekeiatwieh a CRE/ZeW ng
bacteria: Actinobacillus 15 Actinomycetem tans Canpyl obacter recta

Capnocyt dpliayas significaptly bighen thandhe spelTanse H-AHPRSTWE LEMRRIES eat um 20
Por phyr ononas gi ngivalis

Detailed Description of The Invention
10

There are various strains of bacteria that are present in the mouth. Many of these aid in
the production of volatile sulfur compounds that cause mouth odor. These include the
. following bacteria: »
Actinobacillus
15 Actinomycetemitans
Campylobacter recta
Capnocytophaga sp.
Eikenella corrodens
Fusobacterium nucleatum
20 Porphyromonas gingivalis
Prevotella intermedia
Actinomyces naeslundii
Actinomyces viscous
Actinomyces mutans
25 Streptococcus mutans

Streptococcus sanguis

For a mouthrinse the CPC will be in the mouthrinse composition in an amount of about
0.0005 percent to about 3 percent by weight, and preferably about 0.01 percent to about 1

30  percent by weight, The primary component of such a mouthwash usually will be water.



Prevotella internmedia Actinonyces naeslundii Actinomyces vi-scous
Actinonyces nmutans 25 Streptococcus mutans Streptococcus sa@g;ungwma
nmout hrinse the CPC will be in the mouthrinse conposition in an anmount of

- about 0.0005 percent to about 3 percent by weight, and preferably about

0. 01 per ¥&BH0786%about 1 30 percent by weight, The pribk/YS0¢¥ponent of
such a nout hwash usually will be watear. WO 03/ 075865 PCT/ US03/06204 3 In
accordance with a preferred enbodi nent, this invention relates to an oral
conposi t iIf Bccofdancdl with Meﬁm@&hb@ixmyntqﬁlsanuemibntmmee tzamaralcompositieh,  usual |y

with salt, in an ampunt which provides at | east. abqut, 0. 01 of zinc ions
in 1 m oPnsigmgessentiadly oh pen- chﬁl}?éomﬁ@ Pttt JRAREIAEBUt 100:1 to

2:1 by Wrﬂmdpsroﬂag a?[e‘ﬁgt%ﬁém b)Ol%@éftzué%rﬂs ih @ nfRPWatet The kitio oF ZRii@Rt . The

zi nc compoun provide zinc ions for use in conmbination with the CPC
may be anyme&fg&bmmmmaww ta@ddptvedighe, anil prefesdrip ehond S0:hee ahanifyl Rat er

sol uble (| né“um ve of sparingly water soluble) organic and inorganic zinc
conpoénds e water-sol uble zinc 10 conpounds (at |east 1% sol uble) are
preferred. Exanples of suitable zinc conpounds that nay be enployed

i nclude: zinc acetate zinc fluoride _15 zinc rrrmn u, nc formate
zi nc br oriN@&MSICARPPYS Hat Proyife zipgops fagdsein qampy; f‘tﬁcﬁ’t‘éﬂ]tﬁl gtpﬁfp%y e zinc

phenol  suh{ BRaidtogically acceptable zinc compound including water soluble (inclusive of
sparingly water soluble) organic and inorganic zinc compounds. The water-soluble zinc
10  compounds (at least 1% soluble) are preferred. Examples of suitable zinc compounds that

may be employed include:

zinc acetate zinc fluoride
15  zinc ammonium sulfate zinc formate
zinc bromide zinc iodide
zinc chloride Zing nitrate
zinc chromate zinc phenol sulfonate
zinc citrate zinc salicylate
20  zinc dithionate zinc sulfate
zinc fluosilicate zinc gluconate
zinc tartarate zinc succinate

zinc glycerophosphate

25
Other zinc compounds disclosed in U.S. Patent No. 4,138,477 having a solubility of a

least about 0.01 mg of zinc ions per ml water are incorporated by reference.

The zinc compounds is present in amounts which provides about 0.01-5% by weight of

30  zinc ions and preferably about 0.02-1% of zinc ions by weight in the oral composition.

—



zinc citrate zinc salicylate 20 zinc dithionate zinc sulfate zinc
fluosilicate zinc gluconate zinc tartarate zinc succinate zinc

gl ycer ophosphate 25 O her zinc conmpounds disclosed in U S. Pat @nlc Sl 2036

- 4,138,477 having a solubility of a [|east about 0.01 ng of zinc ions per nl
wat er ar WO \eEBgor at ed by reference. The zinc conpound®CHESOPE8ENt in
anount s whi ch provides about 0.01-5%4y weight of 30 zinc ions and
preferably about 0.02-1% of zinc ions by weight in the oral conposition. 04
SEP 2006 ThéehdheirihédEdibpdsiadh Préferablg 234 will cortain amaiphe orrteer iomomp dspdneon

preferably also will contajn an al pha bet I
et one t APERE HERFTFAEPYE DM APTEnEREER NS CORI LB T DU The basi o
i onone fqgﬁﬂﬁle%ﬁﬁiﬂa( Qg@l)iﬁg (e®:152 @{C@tl@ﬁ% Wi\?&ﬂaﬂlé ad piVidhdrdlth.. B9

al pha-i onone ( degree. C.) and beta-ionone (b.p. 135.degree.),
botlh of dm'gcn @b eldchﬂaalpnwib pi hﬁj@sreah@% Oiwhg?ﬁtar%ﬁoé@leébh@“isr?“%ter It is
enpl oy, ra onposi ti ' t f zinc ions
to i ononé 1fgtét?ya L“Ji’f‘“ ,"@%(5‘:1@%% 8‘0%(?{5[1)0?%?&\5\1@%%&“% n@”ﬁ%@%vsgél?{ghﬁggof i onone
suclh asdgramrﬁf Aigyione tadiohymdrioatenohettan do pr’narmghylommmnmmmyomrso be
enpl oye These include . isoneric f nones pne It is
conveni erfich & gammasienene diffydggigpone é’?ﬂ?ﬂ}g‘éf’?p]éf neng m%g oélﬁ%ut 0. 0005- 1%
by wei ghtpnept BtRaER MetBHEs &8 dhesl ¥ ll&eﬁﬂt RhanieARan® dnpldyneinvraf er red
nout hri nse | onone variant. Any suita flavoring or sweeteni ng material s
may be erqwmwsdonsnn?meumﬁtﬂbﬁmtmoé-rl% @t‘h@ghld@ﬁfﬁ@@b‘tqbéﬁoemel Bresence of
avo g { contai ning product. Exanples
of su{ ab‘?‘@hé lon JQYhee %ft%da@?)&rt&rgg l&npfs?c far"l?gﬁtude oils of spearmnt, 15

peppermnt, w nt er gr een, sassafras cl ove, sage eucal yptus, marjoram

ci nnanon, , | enp : . . . .
Any su1t2ble flavoring or sweetening materials may be employed in the mouthrinse or

other composition. The presence of flavoring oil improves the taste of the zinc-containing
product. Examples of suitable supplemental flavoring oils include oils of spearmint,

15  peppermint, wintergreen, sassafras, clove, sage eucalyptus, marjoram, cinnamon, lemon
and orange, as well as methylsalicylate. Mint oils such as oil of peppermint is most
preferred. Suitable sweetening agents include sucrose, lactose, maltose, 'sorbitol, sodium
cyclamate, saccharine, acetosulfam, N-1 alpha.-aspartyl-1-phenvlaniline-methyl ester
("aspartame"), xylitol, chalcone materials. Suitably, flavor and sweetening agents may

20  together comprise from about 0.01 to 5% by weight or more of the compositions of the

instant invention, each typically being about 0.005-2.5%.

A fluorine-containing compound having a beneficial effect on the care and hygiene of the
oral cavity, e.g., diminution of enamel solubility in acid and protection of the teeth

25  against decay may also be incorporated in the composition. Examples thereof include
sodium fluoride, potassium fluoride, potassium stannous fluoride (SnF,-KF), sodium
hexafluorostannous, stannous chloroflouride, sodium fluorozirconate, and sodium
monofluorophosbhate. These materials, which disassociate or release fluorine-containing
ions in water, suitably may be present in an effective but non-toxic amount, usually

30  within the range of about 0.01 to 1% by weight of the water-soluble fluorine content

thereof.



and orange, as well as nethylsalicylate. Mnt oils such as oil of

peppermnt is nost preferred. Suitable sweetening agents inzL#dg sucrose,

| act ose, maltose, sorbitol, sodium cyclamate, saccharine, aceto Epfanm N-1
. al pha. -aspartyl -1-phenvl aniline-nmethyl ester ("aspartane”), xylitol,

chal coneWPBEIBE s. Suitably, flavor and sweet eni ng adif{B0#e04920 t oget her
conprise fromabout 0.01 to 5% by weixght or nore of the conpositions of the
i nstant invention, each typically being about 0.005-2.5% A

f 1 uori ne-wher the biahprepaajuaunglifay suel aamboethefnise dmhowh ey which typeatar e and

hygi ene of "t he ral_cavity, e.g., dimnution.of enanel soluhil.ity in acid
and pr ot CRABH 28%9?‘1'}3 Yeigh ot azsaqug%sr’{gipclaé@av‘w%r‘g’bw bver ﬁié'}g'}abﬁr ated in

t he conPqsiftiably-halgaRue $-3bReyyeRdight Arebhtll Suche® dintkBl f-prapyldeisdpedpgbsi um
fluoride, potassium stannous gluorlde (SnF2- KF), sodium

hexaf | uoraeohaliviguthe remaintieowater: Rlayeiomdion pveptcnesandisuice [agbredgFi @8nat e, and
sodi urmg - 1f} eh&%yﬁﬁg’r@s‘%ﬁp%ﬁlﬁl sp\{a\&?ﬁl@o I bg.lit%ble\%‘fogm o‘#'al?ﬂl%ﬁ ciate or rel ease
fl uori'ne-contal ni Ions I n er, sultably may be present in an effective
but non- taoxdptabienpropeilantusaterial sysu@Oasve fluoratatbhe, erg fggon of isalbwane t@p®pelt o 1% by

wei ght of the water-soluble f|luorine nt thereof. 04 SEP 2006 WO

031 075305 P s Rt AT o e O PSP PRORE PSR My @ such as
mout h 1 i NeRtPicedTRuthd) 1GzBARY, bidutHlstripd R 6@ diber teBiifad a0 td@Mvéntherei ght of an
aqueous vehicle conprising non-toxic |lower aliphatic, preferably having
about 1- 30YEHR) in@hgMOug) cohol such as ethanol, n-propyl, or isopropyl

al cohg) with the remainder water. Flavor and/or sweetener and surface
active agent are 5 also generally present. Muth sprays also contain a

sui t abl e Ehemul praséntaivns stmuldhaves EEpraticablefoopss! ThepH reageefiahbyt %ch as a

fl uorocarb .g. Ereon or .i,sobutane t [ | the spray froma
pressuriﬂgﬁg@g ﬁ§9ﬁ3{511%%mﬁﬁe?§ﬁ'Pgﬁ@%%“@%ﬁggfgglbe del i vered in
dentifrices, gums, |ozenges, breathe strips or any other technique suitable
to deliver the material into_the nouth.

The following examples further illustrate preferred embodiments of the invention.
15
Example 1
Two mouthrinse formulations were formulated. Mouthrinse A contains CPC and
mouthrinse B no CPC. Each contains zinc acetate and alpha ionone. The formulations are

as set out in Table 1.



10 The oral presentations should have a PH practicable for use. The pH
range of about 4-9, preferably about 5-7.5, is considered the S Az
practicable for use. The followi ng exanples further illustrat e@gye&f@ rlgas

- enbodi nents of the invention. 15 Exanple 1 Two nout hrinse fornul ati ons
wer e for MO @H&Y6S Mout hri nse A contains CPC and nout hrRGIgESOBGed CPC. Each
contains zinc acetate and al pha i onoge. The formul ations are as set out in
Table 1. 04 SEP 2005 WD 03/075865 PCT/ US03/06204 6 Table 1 Mouthrinse
Conmpositions (% Ingredients Muthrinse A Mouthrinse B 5 CPC Zinc

Acet at e/ Al pha ionone Zinc Acetate/ Al pha ionone Ethyl Al cohol 10.00 10.00
Cetyl pyridi nium Chl oride 0.05 0.00 ngﬁd Actetate Dihydrate 0.40 0.40 Al pha
| onone 0.022 0.022 10 Fla ; ; rine 7.50 7.50 Sorbitol
OR0"S. 20" B0 um sacohar § HaB B B A | A 00 8 05 15 PEG 40
Sor bi t an IBgrediEntser at e 1. 00 2. 00 MéudhxingelAdri ¢ Aci d Maghrined

5 CPC/Zinc Acetate/Alpha ionone Zinc Acetate/Alpha ionone
Ethyl Alcohol 10.00 10.00
Cetylpyridinium Chloride 0.05 0.00
Zinc Actetate Dihydrate 10.40 0.40
Alpha Ionone 0.022 0.022

10  Flavor 0.198 0.198
Glycerine 7.50 7.50
Sorbitol 7.50 7.50
Sodium Saccharin 0.030 0.030
‘Benzoic Acid 0.05 - 0.05

15 PEG 40 Sorbitan Diisosterate 1.00 2.00
Hydrochloric Acid 0.08 0.08
Water (Deionized/Purified) 73.1695 72.2195
FD&C Blue No. 1 _ 0.0005 0.0005

20 The antibacterial effect of mouthrinses A and B was evaluated against oral bacteria by
measuring maximum inhibitory dilution (MID) of the mouthrinsé that inhibit bacterial
growth. The results, summarized in Table 2, showed that mouthrinse A has higher MID
values than mouthrinse B against representative oral bacteria Which are implicated in the
production of mouth malodor, plaque and gingivitis. These results clearly showed that

25  addition of CPC to Zn acetate enhanced the antibacterial efficacy when compared to Zn

acetate and alpha ionone.

Table 2 shows that addition of CPC to zinc acetate and alpha ionone provided improved

antibacterial efficacy of the combination compared to zinc acetate and alpha ionone. This
30 is an enhanced destruction of mouth bacteria in the combination of CPC and zinc.

Mbuthring A is effective in killing odorgenic bacteria at much lower concentrations is

seen in the MID values.



Wat er (Deioni zed/ Purified) 73.1695 72.2195 FD&C Blue No. 1 0.0005 0.0005
20 The anti bacterial effect of nouthrinses A and B was eval uat@g Sggl EI?UIB
oral bacteria by nmeasuring maxi muminhibitory dilution (M D)

nout hri nse that inhibit bacterial growth. The results, sumrarized in Table
2, showeWQ®AS8HDUt hri nse A has higher M D val ues t hafCHB¥eHe2hse B

agai nst representative oral bacteria Which are-inplicated in the
production of nouth nal odor, plaque and gingivitis. These results clearly
showed that 25 addition of CPC to Zn acetate enhanced the antibacteri al
efficacy when conpared to Zn acet a,hg) d al pha ionone. Table 2 shows that
addition of CPCto zinc acetate and f‘%ﬂa i onone provided inproved

anti bacterial efficacy of the conbination conpared to zinc acetate and

al pha ionone. This 30 is an enhanced destruction of nmouth bacteria in the

conbi nation of CPC and zi ncMaximumnkibitony Bilutions ective in killing odorgenic
bacterda at nuch | ower concentrations is seen in the MD val ues. 04 SEP
2006 03/ 075865 PCT/ US03/ 06204 7. Table 2 Maximum Inhibitory Dilution

5 Bact er i Bacté&ial StmairVbut hr i nMouthiimse Ar i nse B CibduthninsgBet at e/ Al pha i onone
Zinc Acetate/ Al pha i OnOBQQ/ZA‘Ct : ng@a}gl hl us Acti rﬁggettﬁgmg tans, 107 64 10
Canmpyl obacter recta 128 1 = p. corrodens

128 16 - Actinobacillus-

Actinbmycetemcomitans 107 64
10  Campylobacter recta 128 24
Capnocytophaga sp. 43 13
Eikenella corrodens 128 16
Fusobacterium nucleatum 128 96
Porphyromonas gingivalis 256 128
15 Prevotella intermedia 427 235
Actinomyces naeslundii 96 ' ' 8
Actinomyces viscosus , 91 8
Streptococcus mutans 192 ' 6
Streptococcus sanguis 64 24
20
Example 2

The mouthrinses of the Table 1 also were tested clinically on volunteer subjects. Mouth
odor reduction efficacy of the rinses was evaluated in two clinical studies conducted in
25  humans. Mouth odor of the subjects was scored by human judges. The subjects rinsed in
the morning after a baseline reading and then were evaluated again at 4 hours and 8~
hours. The subjects rinsed again before bed and evaluated again in the next moming for
the overnight scores.
subjects according to malodor scores 0 through S. 0 is equal to no odor, 1 is equai to
30 questionable odor, 2 is equal to faint odor, 3 is equal to moderate odor, 4is equal to
strong odor and 5 is equal to very strong odor. Results of the clinical studies are

summarized in Table 1. Mouthrinse B containing Zn acetate and (X-ionone significantly



Fusobact eri um nucl eatum 128 96 Por phyrononas gingivalis 256 128 15
Prevotella internmedia 427 235 Actinonyces naeslundii 96 8 Actj ngnggﬁs .
vi scosus 91 8 Streptococcus mutans 192 6 Streptococcus sangui 4 Zlﬁ@
- Exanple 2 The mouthrinses of the Table 1 also were tested clinically on

vol unt eeWOsl38j8Bet s. Mouth odor reduction efficacy of REEUIBPASES was
evaluated in two clinical studies corglucted in 25 humans. Muth odor of

t he subj ects was scored by human judges. The subjects rinsed in the norning
after a hasrbd ALutheABE N9 hatd, § heis adroverfisht contpackdagbaselist vathehour s and 8
hours. The subjects rinsed again before bed and_ eval yat egi ?al n in the next
mor ni ng fRweveR&aythadar Igkel akeash Bme peinhpacabevepedirat AdC2Bd ARFOGor scores 0

t hrough %Fg?%béoraqkﬁh%ﬁsg An&)n%jtﬁﬁ% CBC 2n R8tRland GiphdQofte8kb onabl e odor, 2 is

equal to I's equal to noderate odor, 4 is equal to strong
odor and ﬁgmfgcaedwatiucted nwsthyodst lab‘hgomsﬁémoullsze@dlowemzht ¢ampageditqi cal st udi es

(1 onond e BE bR i B fe tRH e § IR AUEIET B A BEEPERCHE s

reduced rmw&rhhaﬂmbumnsé Bt fitSwas8n theuinge afitie Ganetrodoightmazierreoded The basel i ne
val ue. However, rmuth odor level at each tine %l nt was. above noder ate

odor and e mayth rigse 4,384 B@smouiiefon Mandlse PSR KRS OIBSEEZn acet ate and
(al pha i qpaRg.REsR ba§éhﬂ@hrfd s‘ﬁ@@ﬁ %y(%ﬁﬂw%@admiiﬁébd?ﬂ% Table 4. KB%UIESS, 8 hours,

and overni ght conpared t basel i ne. However, in the case if nouthrinse A
nout h odcqiearlg\mc}w@tth%mﬂmm@ prsivided higher percent 'reduction than mouthrinse A at

10  each time point.

Table 3
Study# Treatment Ne. of Mouth Odor Scores
15 - Rinse Subjects Baseline 4 hours 8hours  overnight Significance
A Zn Acetate/ionone 44 419 3.11 26%) 3.27% (22%) 3.64 (13%) p<0.01

B CPC/Zn acetate//ionone 47 3.96 251 (37%)  2.89% (27%) 3.06 (22%) p<0.01



| ower than nmouthrinse B and it was in the range of the faint odor to
nmoderate odor. The effect of nmouthrinse A and B on nouth od%rm§ al sQ
expressed in terns of percent reduction from baseline and sko QE:(J%

- next to each tinme point in Table 1. Results clearly showed that nouthrinse
B provi d®® WBI0F8eSr percent reduction than nouthrinse A RET/USPH@ECh tine
point. Table 3 Study# Treatnment No. ®f Muth Odor Scores 15 Rinse Subjects
Baseline 4 hours 8 hours overnight Significance A Zn:Acetate/ionone 44
4.19 3.11 (269 3.27% (22% 3.64 (ExxWple3x0.01 B CPC/ Zn acetate//ionone 47
3.96 2.51 (37% . 2.89% (279 <0. 0 03/.075865 P S03/ 06204
9 Exanpl eASaWOF‘éﬁ?ng?Flié lﬂ’é‘fildlﬂ‘(()élﬁf y a??ﬂf‘ E‘?t?qﬁncéﬂo ‘g?'ﬁ‘ify s\%gl{ftonduct ed
on 17 vol Wieefla@ydhReihfinscbnl a%@trﬂhmglmﬂchw RgrdRAE 005AOOPOY | nse

cont ai ni n&ﬁactl ve ingredients 0.05% CPC, 0.4% zinc acetate and 0.022%

al pha i on ® zirprasetate any 0.03% aiphaionert. The Hudyewmsclieged 1ok SAYGIORIN | e sul f ur
conpo vé]é{ﬁgulfuw&nfolﬁ%se(ﬁic% had a 5 day washout period before the study

and bet wee eac uthrinse. An initial baseline eval uation
then was conducted. Each volunteer then rinsed their nmouths with 15 ms of

t he assi gned fo sec urned 10 in ee hours for
a ppst-prglgtwgﬁftsge‘ia‘f‘ Sgﬂ \Sﬁhoqﬁgﬁocﬁf-ﬁqre Fhedﬁ%/iy 4%‘3”?38 eupeof ﬁ%clheach ri nsed
agai n W t folithB8nse AR it Bideligf evhilgti v Bérow@toni@istdar Eastevdlgiteek fiRnsane peri od
of time. Each of the volunteer subjects was evaluated the foll OWI ng

nor ni ng. TTHed theiranaushs Wisl ddals of %éﬁ%‘Fd eeethrasedpetl serandsi ThgY fHwned nout hs
cl osegl angl d%@ﬂ&d}émage Xreaﬁﬁlh%{ﬁﬂaﬁ&e‘rﬁ MR& i dhk ﬁn&% bd Pt Bithes. A Teflon

tube then was I nserte hr ou e 15 su jects ps and two sanpl es of
br eat hs t aksed agaimowith te samclameuribyf thre assigned mauthrings forthesanerpsapth ok anpl es wer e
sent to a r%a%agpgp tﬂ?ﬁ,&%{é‘ rQut%Qc S %Qsaelv ugtgd [he folior\lzv%ngv r%lorarlltu{ l ’“f”hsm fur

evaluations consisted of each subject keeping their mouths closed and breathing only

through their nostrils for 10 minutes. A Teflon tube then was inserted through the

15  subjects lips and two samples of breaths taken from the mouths by means of a pump. The
breath samples were sent to a gas chromatograph and analyzed for the volatile sulfur
compounds hydrogen sulfide, methyl mercaptan and dimethyl sulfide. These are

components of breath malodor.

20  The three hour breath freshening results with regards to the presence of volatile sulfur

compounds is given in Table 3 with overnight results given in Table 4.

Table 3
25  Treatment N Initial Final % Reduction
Rinse Mean Mean
(ng/ml) (ng/m)

CPC/Zn/ionone 17 15.31 5.69 62.8%

(£3.92) (£2.62) (p<0.05)
Placebo (T) — 17 14.42 10.32 28.4

(£3.15 (£ 4.18) (p<0.05)
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5 Table 4 Treatnment N Initial Final % Reduction 10 R nse Mean - Mean
(ng/mM) (ng/mM) CPC/ Zn/ionone 17 15.31 7.38 51.8% ( 3.92) ( 2.71)

(p<0.05) Placebo (T) 17 14.42 13.17 8.67% ( 3.15) ( 4.02) (p>0.05) 15 The
3 hour and overnight results for the CPC Zn/ al pha i onone nout hri nse shows a
significant inprovenent in the redirection of volatile sulfur conpounds
which are a

5
Table 4
Treatment N Initial Final % Reduction
10  Rinse Mean . Mean
(ng/ml) (ng/m)
CPC/Zn/ionone 17 15.31 7.38 51.8%
| (+3.92) (+2.71) (p<0.05)
Placebo (T) 17 14.42 13.17 8.67%
(+3.15) (+4.02) (p>0.05)
15
The 3 hour and overnight results for the CPC/Zn/alpha ionone mouthrinse shows a
significant improvement in the redirection of volatile sulfur compounds which are a
primary component in mouth odor when zinc ions are present. The zinc ions have a
synergistic affect in the reduction of mouth odor.
20

Example 4

A clinical study was conducted on volunteer subjects for the decrease in oral bacteria

25  with mouthwash that contained zinc ions CPC and alpha ionone. The concentrations were
the same as in Example 3. The volunteer subjects after a 7 day washout period using a
Colgate toothpas;cwvith fluoride. The volunteer subjects then gargled 15 ml of

mouthwash for 30 seconds. Each then was tested at 90 minutes and 180 minutes for the



primary conponent in nmouth odor when zinc ions are present. The zinc ions
have a synergistic affect in the reduction of nouth odor. @3 Sg?rgb . 4 A
clinical study was conducted on vol unteer subjects for the C S or al

+ bacteria 25 with nout hwash that contained zinc ions CPC and al pha ionone.

The conc®®BA7Bens were the sane as in Exanple 3. ThePGIVWAPE# subj ects
after a 7 day washout period using a1 Col gate toothpaste-with fluoride. The
vol unt eer subjects then gargled 15 mM of nouthwash for 30 seconds. Each
then was grash@®f Al v9bsil, SUiaAgLiANAd 3 SRurihs HaCls vélotedrRebjdct EffANRA06 WO

03/ 075865 PCT/ US03/ 06204 11 presence of A. viscosus, S sangtﬁ%s, and S.
mut ans . RS pating janh drerkingsianihe three hour pariod of the 45 S2H Y4 BmRI Y8FS AR ng for t he
three ho [ - RV éﬁp@ Rarviba@esgach

vol unt ee%osnggfcggtg lug{?gt %ﬁg%tglg& glralég O}rlre'g?a ( o&gn[ﬂt%ﬁd&eératgﬁaggﬁlgglbﬁsalfvary

bact er i a)and anéhdicatar ptites & eumstaid edorigeniehydnegen tsslfidd pradgeing badtgfdr ogen sul fi de

produci ng.bact.eria. .5 The analysis far the.above,bac i onduct ed
usi ng "t he hﬁa‘*ﬁﬂﬁﬁ’sﬁ’rﬂ‘é %Oﬁ%ﬁa&geg r‘?@écor%@?tﬁé;ﬁs.mgfﬁee%}aé%%uroﬁé f%gyggégée;crcent

decr ease Nethbdiahetdsalty 8 agercent decteaba il acteria isQiviemldh &alde Bar anet er 90 M nut es
180 M nutes 15 Salivary Bacteria 59.9 32.1 Odorigenic Bacteria 61.7 72.5
20 The decrease is nore evident at 90 mnutes with sone bacteri al

regenerations at 180 ninutes.

10
Table S
Parameter 90 Minutes 180 Minutes
15
Salivary Bacteria 59.9 32.1
Odorigenic Bacteria 61.7 72.5
20

The decrease is more evident at 90 minutes with some bacterial regenerations at 180

minutes.
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PAGE 3 CLAIMS W Caim 1. An oral synergistic volatile sulfur—eonpae
be%at h~oder--control 1 ing conposition . conprising a non-toxi-c zinc conpound
anentedri2-p92084ni um chl ori de, the r@Eye of zinc ions to cetyl pyriidi nium
chFBride B ng “AbbltFRO00sATE GAZENT by el Bhtss@nd an; | £neRagqk et ofre030620
terpene, said zinc conpound being present in the amount of about™ 0.0T to 5%
by wei ghgﬁ_ i d cetyl pyridiniumchloride being present in anount of 0.0005

to 3% by P3/0624d" sai d i onone ketone being present in an amount of

0. 0005% t %o by weight. 2. An oral conposition as in claiml ,wherein said
zinc conpound is present in amount of 0.02 to 2% by wei ght og fi&ép 2555';
conpound and cetyl pyridi ni um chl or€ELABMS s present in anounts of about
0.001 to 1% by weight. 3. An oral conposition as in claim2 wherein said

zinc co (a:Ii i.;s selected fromthe group consisting of zinc chloride and
zinc acetate ™. An oral conposition as in claim1 wherein said zinc

conpound 1i An glesyedtbistidyoRRe AL 02 to 2% by weight, cetylpyridvnium
chloride is present in an ea%ﬁ%%m%m%gﬁ%&‘“ﬁ%c‘l“ hpgomeasgier and sai d i onone

i s present “PHPTEIEATSERI NG ompdunt endidytpyridieiughhloBide, Ak QEALF SQMPOSI tion as

in clai m 4iotlser @tyloysidinghn 2] pene ketone is sel'ected fromthe group
consi st ngk&"&?ﬁ%‘ﬁw@_ i ono%?m%‘é%”g&ﬁ%%%%e;’ ‘ﬁgmﬂeaﬁ%n@,damww oi onone,

ai ph- met hyT ER¢aitifl 25 iTemeoung beitgpreseatlin the st bf BButaG0Clotiolipgl 1 n claim S
wherein saweightsidetyigkigRfint HidHA0 béind phesBlt Rl Rrount of 0.0005 1o 39 by weight

and said ionone ketone being present in an amount of 0.0005% to 2% by weight

2. An oral composition as in claim 1 wherein said zinc compound is present in amount of
0.02t0 2% ‘

by’weight of zinc compound and cetylpyridinium chloride is present in
amounts of about 0,001 to 1% by weight.

3. An oral composition as in claim 2 wherein said zinc compound is selected from the group

consisting of zinc chloride and zinc acetate,

4. LR 13 - . - - -
An oral composition as in claim 1 wherein said zinc compound is present in an amougt of

0.02 to 2% by weight, cetylpyridinium chleride is present in an amount of 0.001 to ] %

by weight and said ionone is present in an amount of 0.001 to 1% by weight.
3. An oral composition as in claim 4 wherejn said ionone terpene ketone is selected from the

group consisting of alpha-ionone, beta-ionone, gamma-ionone, dihydroionone alph-
. 3
methylionone and ionone.

6. An oral composition as claimed in claim 5 wherein said jonon

' ' ¢ ketone terpene is alpha-
ionone.

7.Ano iti i 1 i in sai '
ral composition as claimed in clajm 4 wherein said zinc compound is selected from
the group consisting of zinc chloride and zine acetate,

8. = - - i . 3
An oral composition as claimed in claim 7 wherein said compound salt is zinc chloride




~

ionone. 7. An oral conposition as clainmed in claim4 wherein said zinc
conpound is selected from the group consisting of zinc chlod 4eSk
acetate. 8. An oral corrp05| tion as clainmed in claim7 wherein said corrpound

;:'f"g'.t§%~§16%g§%§hl ori de. rent edi:12=02=2004' 7 FM FP, COLLATE PATENZ2. 7E50

53%‘%&6‘”%@@3 P@TéébCLhﬂ@TﬁL@sorﬁa%zg@meeeacgqqm omjsoego

conposition as claimed in claiml| wherein said conposition conpri'ses’a”

liquid Fqung 1 fonprl sing water and hunectant and a solid portion
conpri sigy ”3 pfod I'ng agent and said oral conposition is a dentifrice. 10.
An or al corrp05| tion as in claim1l wherein said ionone ketone terpene

derivati '9Vﬁnbx§ %Sggent {1 a conponent of a flavoring oil in anmounts of
about 0.5 T 0Bt S Gitaigd lgﬁaﬂn1f"b%rvmtsmdgompdsxtloﬂil:omﬁﬁses)ﬁ Byuigonposi ti on

as in cl alpmfbﬂcmlﬁﬁseignwﬁ@hﬁid et Qhd rmnt which oil
of peppernin present in said oragga%ﬂnr#osﬂf’l%ﬁp'ilsﬂl S2E8M about 0. 005

to 2% by \/velsaéjdn?ra PHPOSNPIR & Aentifipgosi tion as in claim| wherein said
conposi tion conprises an aqueous al cohol conposition wherein said al cohol

is a nopg tAnX"i | ower. al |Phat_i ¢ al cohol and said oral preparation is-a
mout hri neé ore FElRHLSP a3/in clgm | phsesintieid iofous mtenegbrperieaiativative aunt er i ng

vol ati | e reséntiin mﬁmmndofthrfgagﬁhm% aﬂ%\ln&rbfag&q%' r’?ﬁg:ﬂs‘? rspng in the-

oral caw@x an _oral preparation conprising a zinc T ah provi des
0.01 to 5%/ &8¥ght of a zinc ion and 0.0005 to 1% by wei ght of

cetyl pyridini um chI ori de the ratio of zinc ions to ionone ketone terpene
bei ng 1&)?‘5 1 ght. 14. A nethod in claim1l wherein said

i onone nge &8’?1???5’5’?\?%‘%Cia"alIBN@qumﬁ@ddaMg$alxsbm¢mpp@ﬁiﬁp%ﬁg is zinc

chl ori de. oil of peppermint is present in said oral composition in amounts of about 0.005t02% b
weight.

12. An oral composition as in elaim 1 wherein said composition comprises an aqueous
alcohol composition wherein said alcohol is a non-toxic lower aliphatic alcohol and said
oral preparation is a mouthrinse or mouthspray.

13. A method of synergistically counterng volatile sulfur compound breath odor which
compuses dispersing in the oral cavity an oral preparation comprising a zinc compound
which provides 0.01 to 5% by weight of a zinc ion and 0.0005 to 1% by weight of

cetylpyridinium chloride the ratio of zinc ions to ionone ketone terpene bemg 1000:1 to

2:1 by weight.:

14. A method in claim 11 wherein said ionone ketone derivative is alpha-ionone and said zinc
compound is zinc chloride.




