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Field of The Invention 5 This invention relates to an anti-mcrobial breath
f resheni myomsvises nse that contains cetyl pyridi ni um chl oricagrspabéoevi at ed
herein to "CPC') and zinc ion. Mre particularly the invention relates to
a nmouthrinse that contains CPC and zinc ion and an ionone terpene ketone.
10 BACKGROUND OF THE I NVENTION It has been known that a nouthrinse
conposition that contains zinc ions and al pha or beta ionone terpene is

effective to reduce noUARtiNMRrobial BHéA FresHehfnd Blodtimghesed in U . S. Patent
4,689, 214. The zinc ionTs provided by a non-toxic organic zinc or

i norgani ¢ 15 zi nc conpound. TheM&iﬁiﬁﬂﬂMﬁre effective in
counteracting breath odors. However, it has been found that nouthrinse
conpositions that contain CPC and zinc ions, and in particular zinc

acet at 8§ hawss ianeritivarreMed t@hd emi-niicropiabbreath g sherdshmouthriaad that cohitdiss
conposi tion can also contain al pha or bet a,c'k)gjnone terpenes for additional
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br eat h. rief Sunmary o nventi on new nout hri nse cont ai ni ng

cetyl pri diterpema letshezi nc salt (CPC/ Zn) significantly reduced nout hodor
scores caused by volatile sul fur conmpounds in clinical studies versus 25 a
control rinse. It also can contain an ionone terpene. This investigation
exam pgd the anti m cr obi aBARIKERGUND ORGIEE INVESTION! aboratory and
clinical studies. Laboratory tests were perforned wmth oral bacteria with
al amar blue, a redox dye that rapidly detects bacterial viability. A
Treat ment .of A__V{SCOSUS, S ngui . ns. b lted in
a 25, 35 &ﬁ%ﬁsf’é% %‘%%V?@Q‘fga P ugglcrgéf(?rgij&&?o é‘bﬁfl?ﬁr%é;’%ruzss gpeﬁgg’gea@ 3 gg?ﬁs a
control 3Gelaiofdire teipalyisafleativtomiré@de nttitbbdorith hughasd. Thiscigldisslisgelyinwi t h

vol unt eer subjects was -conducted to confirmthese | abaoratory results.
After a We{gﬁohqterﬁﬁa@; l4h&he BB éQt i§ provided by a non-toxic organic zinc Of 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

antimicrobial 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



abst ai ned fromoral hygi ene and provided a saliva sanple for determning
the total and 1 WO 03/ 075865 PCT/ US03/ 06204 2 oral odorigenic producing
bact eri a wo oanrisehed and i ndi cator plates. Muthrinses wereT/ussgeh20nce and
t he subjects sanpled at 90 and 180 m hujes post treat ment for total and
oral odorigenic bact eria. In a cor’rpari son to a control, the decrease of

t ot al bacterl
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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: o
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.



25 Streptococcus nutans Streptococcus sanguis For a nouthrinse the CPC
wll be in the nouthrinse conposition in an anount of about 0.0005 percent
to about wWopemcset by wei ght, and preferably about 0.01 pecaarsn3peoabout 1
30 percent by weight, The primary conpogent of such a nouthwash usually
wll be water. WO 03/075865 PCT/ US03/06204 3 In accordance wth a
pret er r ed 1 ¢ BRI bith tlrSelrly ERbOAME WAl FfvehBorfid b of B BtdpbQlon
consi sting essentrally a non-toxic Zinc compound, usually w salt, in
an anount condistitly egsenviblihest @hon-waskt ziabenthpdind lusugllpivithisalt, iasamount m  of
water. The ratio of zinc ions to the CPC being ahout 100:1 to_2:1.b
wei ght, anthigr BREidspRtleash ghrut HP1mg 6" 3B 48 1%&? veteRe| %{%twﬂﬁémfil?%
Conpound.su} e p&hg%bgdtri@gnqa%;mw Rt laflg pRIBENGLHER 30t 1 b dbbE: £PEymay be
any physi ol ogi cally dacceptabl e zinc corfpound i ncl udi ng water sol uble
(i ncl uSi veveddht. sparingly water soluble) organic and inorganic zinc
conpounds. The water-sol uble zinc 10 conpounds (at |east 1% soluble) are
preferred. Exanples of suitable zinc conmpounds that nay be enpl oyed
include:  ZihBGiRGREPobnds tht Jrbwas £ide ionkForZhddGn 26IBMato SithftAd EPLI gy Beor mat e
zinc bromde zinc iodide zinc chloride zinc nitrate zinc chromate zinc
phenol sulepppbysologirally ascentehle zine gemparndipcdingvater setuble (inclasize ef zi nc
sulfate zhfdd Wosl LiGALForhAE ofh HERDA Crind LAMipdRll iR Furdl QG RHE NS ©
zinc glycerop phat e

10  compounds (at least 1% soluble) are preferred. Examples of suitable zinc compounds that

may be employed include:

zinc écetate zinc fluoride
15  zinc ammonium sulfate zinc formate
zinc bromide zinc iodide
zinc chloride Zine 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.

p—



25 O her zinc conpounds disclosed in U S. Patent No. 4,138,477 having a
solubility of a |east about 0.01 ng of zinc ions per ml water are

I ncor por awed3bysseef erence. The zinc conpounds is present iPCTATRDBING284 Whi ch
provi des about 0.01-5% by wei ght of 304zinc ions and preferably about
0.02-1% of zinc ions by weight in the oral conposition. WO 03/ 075865
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Al pha-ionone is the preferred nouthrinse ionone variant. Any suitable
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i ncl ude oiAlphsiondpe &tht pieferied mephenseiiotonewaritetr gr een, sassafras, clove,
sage eucal yptus, marjoram cinnanon, |enon and orange, as well as
nmet hyl salicylate. Mnt oils such as oil of peppermnt is nost preferred.

Sui table HRELEAbRAAGRN 5 hIEAAR AHEHAS thaylba ChipRSied HRiOAGuS AR O
sodi um cyclramate, saccharine, acetosulfam "N-1 al pha. -asparty 1 -1
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each t1¥pi GRbpRR Hehtedaridh, QsfdB@s, 2137 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-methy] 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
monoﬂuorophosphate. 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.



A fluorine-containing conpound having a beneficial effect on the care and
hygi ene of the oral cavity, e.g., dimnution of enanel solubility in acid
and prot ewDioof73865 t he teeth 25 against decay may al so be ipazarsppo@bed in
the conposition. Exanples thereof inclugde sodiumfluoride, potassium
fluoride, potassium stannous fluoride (SnF2-KF), sodium
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into tlAhe nouth. 10 The oral presentations should have a PH practicable for
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formul ati ons were fornul ated. Muthrinse A contains CPC and

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.



mout hrinse B no CPC. Each contains zinc acetate and al pha ionone. The
formul ations are as set out in Table 1. WO 03/075865 PCT/ US03/ 06204 6
Tabl e 1 WbuBlrisase Conpositions (% |ngredients Muthri nPeTASMYM2M | Nse B
5 CPC/ Zinc Acetate/ Al pha ionone Zinc Acgtate/ Al pha ionone Ethyl Al cohol

10. 00 10.00 CetylpyridiniumChloride 0.05 0.00 Zinc Actetate D hydrate
0.40 0.40 Al pha lonone 0.022 0.022 10 Flavor 0.198 0.198 dycerine 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 Ta®d12. 00 Hydrochloric Acid 0.08 0.08
Wat er (Dei oni zed/ Purified) 73.1695, 72. ﬁ195 'FD&E‘% ue No. 1 0.0005 0.0005
20 The antibacterial effect oYOHBUIKEI SHiong was eval uated agai nst
oral bact gfbadRts Measuring maxi numrhidhirRisk @'y di | uti onvibMupinseB t he

nout hri nse That 1 nhibit bacterial Tgrowtn. The results,” summarized in Table
2, shofwed that nout hri ns€&€PL/Rae Adetghe/Alal gl ueZinhAgetawg(Alphd onens

agai nst repr ntative oral bacteri.a which are inplicated in

producti o%r%&ﬁﬁﬁfth"ﬁm mal odor, pl a’que1 and gingivitis. These rgguqus clearly
showed th%tﬁ@rﬁﬁ'ﬂhiﬂ@lﬁloﬁ&e CPC to Zmoscet ate enhanced the anpipbacteri al

ef fi cacy when conpared to Zn :

Zinc Actetate Dihydrate 0.40 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.

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

seen in the MID values.



acetate and al pha ionone. Table 2 shows that addition of CPC to zinc
acetate and al pha i onone provided inproved antibacterial efficacy of the
conbi nat iwo ocongsas ed to zi nc acetate and al pha i onone. ThiPET/IBO3/H&04N
enhanced destruction of nouth bacteria pn the conbination of CPC and zinc.
Mouthrinse Ais effective in killing odorgenic bacteria at nmuch | ower
concentrations is seen in the MD values. W 03/075865 PCT/ US03/ 06204 7.
Tabl e 2 Maxi mum I nhibitory Dilution 5 Bacterial Strain Muthrinse A

Mout hrinse B CPC/ Zi nc Acetate/ Al pha i da@e@ Zi nc Acet at e/ Al pha i onone

Acti nobacillus Actinonycetenctonmtans 107 64 10 Canpyl obacter recta 128 24
Capnocyt ophaga sp. 43 13 Eikenella corrodens 128 16 Fusobacterium

nucl eatum 128 96 Por phyr onormamxihig maibitors Pilukidh 15 Prevotella internedia
427 235 Actinonyces naeslundii 96 8 Actinonyces viscosus 91 8

Strept écoccus nutans 192 6 Streptococcus sanguis 64 24 20 Exanple 2

Bacterial Strain Mouthrinse A Mouthrinse B

CPC/Zinc Acetate/Alpha ionone Zinc Acetate/Alpha ionone

Actinobacillus-
Actinomycetemcomitans 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 , o1
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 morning for
the overnight scores.
subjects according to malodor scores 0 through 3. 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



The nouthrinses of the Table 1 also were tested clinically on vol unteer
subj ects. Mouuth odor reduction efficacy of the rinses was evaluated in two
clinical wowdiogségonducted in 25 hunmans. Mout h odor of treTdso/eds was
scored by human judges. The subjects ri ?sed in the norning after a baseline
reading and then were evaluated again at 4 hours and 8 hours. The subjects
rinsed agaLp Rehoh (cho‘F aﬁlﬂﬂo&\é?é g&ﬁ?%&@@érﬁgg&o éa%tngE?{?@'vQﬂﬁ.f or the
over ni ght “sScores.” subjects according to nal ddor scores through 5. 0 is
equal to Movwader, mduth sde@demd at each Sitheopossttwaarshblemodeante ddor sndcjosd tot o f ai nt
odor, 3 is equal to npderate odor, is_equal to trong odqr and 5 is
equal to VEPYE %@%M@%H@ﬁ? Alﬁé’é‘.[i’ﬁlgg g:PCP 4] eqptﬁiaegﬁaﬁglfwggge ¥ summari zed
in Tabl e 1; Mhh&ké&ﬁ e BnbOMidAbPaPg hélrs2F RERS SandRAedniHt BRPSredkani fi cant |y
WO 03/ 075865 PCI/ US03/ 06204 8 . reduced mouth odor at 4 hours, 8 hours and
over ni fht bessliparBowewrbagsid ¢aseifimduibrinseHgveauth odemlavedl abersh tines/pdintavaseach

ti me point was, above noderate.odor. and close . to. stro odor.. uthri nse A
cont ai ni né,O‘ﬁSé?afzwo%’@Pé? aﬂ&& W 15%316 lia%eo?fgth%%gr& odgr %‘P&%ﬁﬁ‘h%nr duced
nout h 0dokffaét of mieUfiSnseS ARUB Sn nddidh BU& WasH o sxpraRsddad tértnsofpasehi ne.
However, in the case if mouthrinse A nouth odor |evel at each tinme point
was | oweredugtinn fiont bastlinseang shownias (frasextio easd timmpinion Takle ¥ Resvltodor to
noder at e f | - o]
expr cased ey aflied (it Bk b B Hh S Fofer B LB ko WA A1)
next 10 eaath dimePofwi Nt in Table 1. Results clearly showed that nouthrinse
B provi ded hi gher percent reduction than nouthrinse A at 10 each tine
point. Table 3 Study# Treatnment No. of Muth Odor Scores 15 Rinse Subjects
Baseline 4 hours 8 hours overnight Siggjjtiscance A Zn Acetate/ionone 44
4.19 3.11 (26% 3.27% (22% 3.64 (13% P<0.01 B CPC/ Zn acetate//ionone 47
3.96 2.51 (37% 2.89% (27% 3.06 (22% p<0.01

Study# Treatment No. of Mouth Odor Scores
15 - Rinse Subjects Baseline 4 hours 8 hours overnight Significance
A Zn Acetate/ionone 44 4.19 3.11 26%)  3.27% (22%) 3.64 (13%) p<0.01

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



WO 03/ 075865 PCT/ US03/ 06204 9 Exanple 3 A random zed 2 cell double blind
clinical study was conducted on 17 vol unteer subjects using a placebo

nout hr i nswoand7:esrout hri nse cont ai ni ng active ingredi ent s POTABW/GRC 0. 4%
zinc acetate and 0.022% al pha i onone. The study was directed to a reduction
in 5 volatile sul fur conpounds (VCS). The subjects had a 5 day washout

peri od before the study and between Egﬁ“Eﬁ% of each nouthrinse. An initial
basel i ne eval uation then was conducted. Each volunteer then rinsed their
mout hs wi tA rdilontizeds¥ ceilhdoubbedilipd etinivalatiny waecdndncted os 2 gnbimteeTIsaljeetet ur ned

10 in three. hour,s for a post-treatnent evaluation.. Then that .ni rior to
bed 1i e SR PR SBTRe e A BT rsron At e peeedi gl g R GBE hr' noe
for the sayprpeid L€Etaef andl0.02% ERER idHoné MEhewRldyn Bedircttebii® 6t dinay al uat ed
the follow ng norning. The evaluations consisted of each subject keeping

. g
t hei r Aoutvedatde gy canpoprdsdVRiShg only through their nostrils for 10
m nutes. A Teflon tube then was inserted through the 15 subjects |ips and
two sanpl es of breaths taken fromthe nmouths by neans of a punp. The

breat h sarfHieaabjperschag @it ddyovadh@apetibd beforohe afldy and benetbly aredist of edche
vol atile sul fur conpounds hydrogen sul fide, net h¥l nmer capt an and di net hyl

sul fi de. ‘Fﬁ‘é‘é‘hnﬁﬁeeAng}B’ﬁlﬁUP?éﬁif&e yrlugHem then s sapguctesy EF‘HEY?WP&'?@I Br breath
fresheni ng, e meﬁﬁnwﬁth@wgtﬁqgrnﬁ§ of Emetafé'ﬁﬁﬁe_’cﬁ%@ﬁlﬁﬁn&ffoi’% adcoh&s. HbY Wrurned
able 3 wt abl e 4.

conmpounds 1s given In T overnight results given in
Tabl e 1® 25nThreahomnford pasi-treameRi evaluatioiRelhentthas mighRprisetoNiedriindeeath (ng/ ml )

(ng/nt) Cpncr{sgcrl] /ag,ra?rr; ith t}1ie7 salrr?e' gr%ouSn't %? th%za'ssslgﬁed(mgﬁtgr%)]se(forz fh%zs)amg: %égb(? g? _
time. Each of the volunteer subjects was evaluated the following morning. The
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/ml)

CPC/Zn/ionone 17 15.31 5.69 62.8%

(£3.92) (£2.62) (p<0.05)
Placebo (T) — 17 14.42 10.32 284

(£3.15) (£4.18) (p<0.05)




Pl acebo (T) 17 14.42 10.32 28.4 ( 3.15) ( 4.18) (p<0.05) WO 03/075865

PCT/ US03/ 06204 10 5 Table 4 Treatnent N Initial Final % Reduction 10

Ri nse Meawo-o3hkssas (ng/ m) (ng/m) CPC Zn/ionone 17 15. 31 PCTAB050628%0 (
3.92) ( 2.71) (p<0.05) Placebo (T) 17 34.42 13.17 8.67% 3.15) 4.02)
(p>0.05) 15 The 3 hour and overnight results for the CPC Zn/ al pha ionone
nmout hri nse shows a significant inprovenent in the redirection of volatile
sul fur compounds which are a primary conponent in nouth odor when zinc
ions are present. The zinc ions have a synergistic affect in the reduction
of nouth odor. 20 Exanple 4 A clinical study was conducted on vol unteer
subjects for the decrease in oral bacteria 25 with nout hwash that contai ned
zinc ions CPC and al pha i onone. The concentrations were the sane as in
Exanpl e 3. The volunteer subjects after a 7 day washout period using a

Col gat & toothpaste-with fluoride. The vol unteer subjects then gargled 15 m
of rmout hwash for 30 seconds. Each then was tested at 90 m nutes and 180

m nutes for the WD 03/075865 PCT/ US03/ 06204 11

Table 4
Treatment N Initial Final % Reduction
10  Rinse Mean R Mean
(ng/ml) (ng/ml)
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 improvemeﬁt 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 toothpasﬁe—with 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



presence of A. viscosus, S. sanguis, and S. mutans . Each vol unteer subject
reframed fromeating and drinking for the three hour period of the test.
Sal i va sawploa®7ises e t aken from each vol unteer subject anacphsb®a20n ?
media (to enunerate total salivary bacteria) and on indicator plates to
enuner at e odori geni c hydrogen sul fide producing bacteria. ‘5 The anal ysis
for the a Gter S t gapracence

Met hod. Tﬁge\égneés% tAs Jés?oggﬁbse rsgg‘%# 5 ggr%g’!su gcgllsn %&@@%"%‘M& C;E/}een I naTabI e 5.
10 Tabl e &oﬁﬁéaﬁh@taﬁd doiakivg foit ths thk&Ohddripatied ofﬂnEt&ISa\haayaxﬁples; weiedalsh 9 32. 1

Qdori geni c Bacteria 61.7 72.5 20 The decrease is nore ent  at
i nut es WitTom &5 OS-H‘&%F?QF“P%BMW ofred @?toleg)@meﬁqtﬁmt San \'/@'8%‘7%?]%865
PCT/ US03/ St h St roduGnovecadrial € sul fur
conpound %rﬁégﬁﬁndé%tr C()t%’ooe\ﬂlﬁlm%&?%gar?p%gglnﬁ gﬁfo%%ncorrpre%srl ng a g/l%ion taOXI c zinc
conpoufd Jihd avdysib tx;rrth@l|ahownbact¢lr1@rwase:onducéedlssnngnthnglanmdolw tineregagnce

Compound RARAY PESEES i@ BrbehyApecar Patt Reftd R 8y el ght and sai d

cetyl pyridiniumchloride being present in anount of about 0.0005 to 3% by
weight. 10 2. An oral conposition as in claim1 wherein said zinc conpound
is present in amount of about 0.02 to 2% by wei ght of zinc conpound and
cetylpyridiniumchloride is present in anmunts of about 0.00 1 to 1% by

wei ght .
10
Table 5
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.



3. An oral conposition as in claim2 wherein said zinc conpound is sel ected
fromthe 15 group consisting of zinc chloride and zinc acetate. 4. An oral
conposi tiwp 0a®73ses cl ai m 1 wherei n said conposition contai RETAIS03/an20Ne
terpene ketone, said ionone being present in an anmount of about 0.0005%to
2% by weight. 20 5. An oral conposition as in claim4 wherein said zinc
compound is present in an anount of cahqgNjg 0- 02 to 2% by wei ght said
cetylpyridiniumchloride is present TIm am anount of about 0.001 to 1 % by
wei ght and said ionone is present in an anount of about 0.001 to 1 % by
wei ght . §\§ {i' .An oral conposition as in claim4 wherein said ionone

t erpene ket lemfls selected from the group consisting of al pha-ionone,

bet a- i ononeAn GIPrer S8R Colatile RYEHoREPIRAd bRl odoFebRYbliAS 6S@péditord onone. 30
7. An oral conposition as clained in claim6 wherein said ionone ketone

t er pen® i somptigihgainomderdc zMOCOBPOTERBE! Y WKDErDshiride] thegatingf ZRg|
conposition as clained. in claim4 i .al ine .1.s sel ected
fromthe born S%Cé(;t&ri)gllq@tn %ur%c@f} nczl%eéngﬁﬁ%u?il %égﬁgzélid&cwégfgg#ggl%. An or al
conposi t i eompsurd tRinEstedent & the Bnbulihrabout 6.8 Go S@oneEighsaldtsaids zinc 5
chloride. 10. An oral conposition as clained in claim1l wherein said '
conposi t i ¥y PoRpiniuRshlgride pejng aresetin amouwAs byt Oz te B 72 hy WeigEct ant  and
a solid portion conprising a gelling agent and said oral conposition is a
dentifrice. 10 11. An oral conposition as in claim4 wherein said ionone
ket onk0 t e2panerad epinpadiiioress inslaim 1 wherein said zinc compound is present in amount of

about 0.02 to 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

15  group consisting of zinc chloride and zinc acetate.

4. An oral composition as in claim 1 wherein said composition contains an ionone

terpene ketone, said ionone being present in an amount of about 0.0005% to 2% by

weight.

20
5. An oral composition as in claim 4 wherein said zinc compound is present in an amount
of about 0.02 to 2% by weight said cetylpyridinium chloride is present in an amount of
about 0.001 to 1 % by weight and said ionone is present in an amount of about 0.001 to
1% by weight.

25

6. An oral composition as in claim 4 wherein said ionone terpene ketone is selected from
the group consisting of alpha-ionone, beta-ionone, gamma-ionone, dihydroionone, alph-

methylionone and ionone.

30 7. An oral composition as claimed in claim 6 wherein said ionone ketone terpene is

alpha-ionone.

—_—



present in a conponent of a flavoring oi

wei ght of

present in said oral conposition in anq?nts of about 0.005 to 2% by

wei ght. 13. An oral conposition as in C

conpri ses
non-t oxi c

aim 1l wherein said conposition

I sal preparation is a

mout hr i ns €roaf thewbupsqunsiptingl 4f ziAc rRldfidd and zsiy mestgtest i cal |y countering

vol atil e sul fur conpound breath odor which

chloride essentially of dispersing in the oral cavity an oral 25

prepar at i QNAGRRIofipdiBn

8 A 3 PHbesid 3800k HARAY Lhaes MREAf! i Gakida TS 2
consi sts of cetyl pyridinium

DSinSRNRUEEA IMh&BinRaRMRGHuARME isQiR] to 5% by

_ I n anmounts of about 0.5 to 1% by
. said flavoring oil. 15 12. An oral conposition as in claim1ll
wher ei n swod3forzedring oil is oil of pepperm nt which oi lPcafusoepgres mi nt

is

: !
wei ght of ‘a zinc ions ané about 0.0005 to 1% by weight of cetyl pyridinium
chlorifle thleridati o of zinc ions to ionone ketone terpene being about

1000: 1 2:1 by weight.

derivative al pha-ionone and said 30 zinc compound is zinc chloride.

10

15

20

25

30

10. An oral composition as claimed in claim 1 wherein said composition comprises a
liquid portion comprising water and humectant and a solid portion comprising a gelling

agent and said oral composition is a dentifrice.

11. An oral composition as in claim 4 wherein said ionone ketone terpene derivatives is
present in a component of a flavoring oil in amounts of about 0.5 to 1% by weight of said

flavoring oil.

12. An oral composition as in claim 11 wherein said flavoring oil is oil of peppermint
which oil of peppermint is present in said oral composition in amounts of about 0.005 to

2% by weight.

13. An oral composition as in claim 1 wherein said composition comprises an aqueous
alcohol compositions wherein said alcohol is a non-toxic lower aliphatic alcohol and said

oral preparation is a mouthrinse or mouthspray.

14. A method of synergistically countering volatile sulfur compound breath odor which
consists of cetylpyridinium chloride essentially of dispersing in the oral cavity an oral
preparation comprising a zinc compound which provides about 0.01 to 5% by weight of a
zinc ions and about 0.0005 to 1% by weight of cetylpyridinium chloride the ratio of zinc

ions to ionone ketone terpene being about 1000:1 2:1 by weight.

15. A method in claim 11 wherein said ionone ketone derivative alpha-ionone and said

zinc compound is zinc chloride.

—_—

15. A nethod in claim 11l wherein said i onone ketone



