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ANTI M CROBI AL AGENTS FOR ORAL HYd ENE PRODUCTS

Field. of the Invention The present invention relates to
anti'm crobial agents for use in oral hygiene products and nmet hods for
usi ng such ag&¥98/449015 Bac krgrwosssossmf t he

| nvention Peri odontal disease and dental caries are of mgjor
public health and econom c interest worldwide. It is now w dely
recogni zed that both of these oral diseases are caused by bacteria

which grow in nasses on the teeth and in the gingival area. A
commonly used descriptive termfor these bacterial nasses is "denta

pl aque”. In the 10 case of periodontal disease, Schluger et al.
(Schl uger, Yuodelis, Page & Johnson, Peri odontal Di seases, second
edition, pp. 153-262, Lea & Febiger, 1990) report that dental pl aque

bacteria, growing in the area where the teeth and gingival tissues neet,
cause an inflammtion of the gingiva called "gingivitis". This is

characterized by swol | en, edemat ous gi ngiva ("guns") which are
reddened and bl eed easily. If plaque 15 renoval is inadequate, gingivitis
may progress to "periodontitis" or periodontal di sease in many

i ndi viduals. Periodontitis generally is a characterized by a chronic
inflammation of the tissues around the teeth, which |leads to a resorption

of supporting bone. Periodontal disease is the | eading cause of tooth
| oss anong adul ts. Dental caries (cavities) are al so caused by
bacteria, with Stre eti ol ogi c agent
(McGhee, M chal ek M@wﬁ*@ﬁ?ﬁ%ﬁ?%%%ﬂm&ﬁ&%g Har per &
Row, 1982). The pr evBieldjofithe Inpentiemt al pl aque or the renoval

t hereof has | ong bedhe fn’mentmventmnfrﬂam&o axftimibeobil Speiee fok skl ik Bral IR@iehkd t | mat e goal
of inhibiting bﬁ%&rﬁgwﬁ%m mﬁ' di seases. Wile the
formati on of _dental plaque can %% I nhi.b tQ 2 certain extent by
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Periodontal disease and dental caries are of major public health and economic
interest worldwide. It is now widely recognized that both of these oral diseases are
cavsed by bacteria which grow in masses on the teeth and in the gingival area. A
commonly used descriptive term for these bacterial masses is "dental plaque”. In the

10  case of periodontal disease, Schinger et al. (Schluger, Yuodelis, Page & Johnson,
Periodontal Diseases, second edition, pp. 153-262, Lea & Febiger, 1990) report that
dental plaque bacteria, growing in the area where the teeth and gingival tissues meet,
cause an inflammation of the gingiva called "gingivitis", This is characterized by
swollen, edematous gingiva ("gums") which are reddened and bleed easily. If plaque

15 removal is inadequate, gingivitis may progress to “periodontitis® or periodontal
disease in many individuals. Periodontitis generally is a characterized by a chronic
inflammation of the tissues around the teeth, which leads to a resorption of
supporting bone. Periodontal disease is the leading cause of tooth loss among adults.
Dental caries (cavities) are also caused by bacteria, with Streptococcus mutans being

20  the principal etiologic agent (McGhee, Michalek & Cassell, Dental Microbiology,
p. 279, Harper & Row, 1982).

The prevention of dental plaque or the removal thereof has long been the
focus of development with the ultimate goal of inhibiting both caries and periodontal
diseases. While the formation of dental plaque can be inhibited to a certain extent by
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brushing the teeth at frequent intervals, brushing alone is not sufficient
to effectively prevent the formation of dental plaque or renove
substantially all of the dental pl aque that has fornmed on the teeth.

Si nce brushi ngvVap§#8i i s not sufficient to prevent and rReHUS#OpTEqUE,
chemical 5 nethods using antibacterigls such as chl or hexi di ne,

benzal koni um chl ori de, and cetyl pyridiniumchloride have been
proposed. In addition, the use of natural products for the treatnent
of teeth and guns is old in the art, having been practiced and

docunented si ncenkiigy tﬁwaﬂ&&ﬁﬁum&ta%,mmamma&umaa&mma e di scl osed

conpositions of _or r i g nat ur There
are 10  nunerofS 7 étﬂ%rtgﬁygéns%f?\?m{gjla oqufs a%m"? Q%fd%uﬂ%a%oﬁﬁé d?a%}‘%se oils are
descri bed in K Rique nthidsety OPEDI A OF CHEM CAL TECHNO_OGY, 4t h ed.,
vol . 17, pp. 603- 67£Smce brushm]g,adme MihbtayffiderBosevert mel reridye plaqueRhehsical i n " O al
Hygi ene Pr odtsct %cﬁﬁ& BCintiGRterials such amﬁlm,a&nessém&ﬁman&ﬂﬁs ma@l ogy

Series, vol, %%l R a5§m§r I\/ea%eegl tgppgge?er Qiﬁo e use q.e | bes

sanQU|nar|a extr n an |n1cro I a propertles

15  Pader al soPEPéE“(‘,srﬁ"b@%mE“ﬁ%PPt‘?f W‘ﬁé“‘%ﬁl?%ldé‘lfbhar&ga"é’& sgmAREEted  nent hol |

t hymol, matidhddcwodnied wineet the mwﬁésmasnywmgendmgme@gspa@hwémteldmlose@bl al
activity, and a@&mﬁﬂsﬁ&ueof oral prod@ilsi dohthiYink BStuldE fRdICE RRFLIEd THRECEeappropri ate
test conditigns ,.hges ﬂ&f&ganﬁﬁﬁlg.{as&me Many URIATR e Qbdeilel uACIURY Y QK
antiseptic, andn? an eucy %ﬁ) fl %@ i septi c.
Pader notes thaP'@We‘s@ A PP g‘?ﬁ"% CAY S‘E’h‘é’ B8Pl pri marily
20 for flavor Joyiiky & Renselngr MorpmPederoin, "O@hﬁsme Peoduntscand Pragtive,”

pepperm nt, ani Gasmdde Science andTeckhdlegy Seriea aell 6, al PB5SHAEL, Matvel Dekiteg nct, hese

essential oil S r&@ééﬁbeg‘:s‘&n@ﬁﬁﬁngleﬂra@ﬂus'amaﬁtf L ent W1th anﬁﬁfcfoﬁi‘alt op ertles
For exanpl e

R 0 i.f10 and
ber berine an tﬁégés"ésgnflﬁs%ﬂb ang "glet?lf °§ %‘e?saﬁ'im Ir’]‘gl ﬁrﬂ{’} Lberr| es oil
i ndi vi dual | y 25 methylsalicyipte have varvieg degress oﬁ:ﬁ@fﬁ@?f@bﬁésac*a‘@a tar@elpqual n
bacteri a. activity has bdesDrepbitet @pder BispropBat® 46, cbiditictle S Badeddescribesntedthod f or
i nhi biting the foniRh @NisQlvery weak aﬁge%@lmdo&mu&nypwbmdceampma% topical l'y

applying to the teeth S1e80,aGLL ve 1nare f either one
or a conbinati o™ a%ad iR 1 o elesésgntla o eufegmothgﬁroﬁ spngnaﬁ)l (c)

obt usast yrentd (fenflager Agong a@i%ﬂ“ﬁ?@b?“éﬁ‘a’d("fe)thﬂé‘?’afp?erﬁm(a@’fe r ani ol . 30
U S. Patent No. adet®l3P@iesalsiaseribds dmt these essettialodspays détéctble iantokierdbielg a | i near
pol yphosphat e Oraeyitgycl i ¢ pol yphosphate and nent hol, anethol, or m xtures

t hereof in an l§1(i1ueeoup§e,rr§d| %n e,( @E&mg%mé*lo&t&% BSP&) ot1 egldto have

anti bacterial effects cdl cul us and
periodont al di sdsdatipe and the essential ol, %abgerpattle%ém@er berrigg il pdiwidgallycr i bes t hat

certain esself i akhibit intimivrabiaBroperticpaghinst adriambectainer eof possess anti ni crobi al
properties agai nst AgRepdnt Né!I3,980,4/8 describes a method for inhibiting the formation ofPr i Nt ed

fromMnosa 04/ d@%ﬁljp?a%ge, Wi]th &)ﬁrpﬁgcs Bﬁigﬁly‘aﬁﬂying to the teeth as an active ingredient
an amount of either one or a combination of (a) allyl isothiocyanate, (b) uranine,
(¢} obtusastyrene, (d) citral, (e) citronellol, (f) nerol, or (g) geraniol.

30 U.S. Patent No. 4,913,895 describes an oral composition including a linear
polyphosphate or a cyclic polyphosphate and menthol, anethol, or mixtures thereof in
an aqueous medium. The composition is reported to have antibacterial effects and
prevent the development of calculus and periodontal diseases.

U.S. Patent No. 4,966,754 describes that certain essential oils and

35 combinations thereof possess antimicrobial properties against Aspergillus niger,

Printed from Mimosa 04/12/19%9 10:26:51 page —4-



WD 98/ 44901

PCT/ US98/ 06470 - 3-

Candi da al bi cans, Staphyl ococcus aureus, and Pseudonobnas aerugi nosa, and
therefore are suitable as preservatives in cosnetic conpositions. A blend
of 14 essential oils is described as providing desirable antimcrobial
properti es agawvadi4she . noted mcroorganisns. 5 PCT/USS8/0647), S. Pat ent
No. 4,999, 184 describes oil conpositiong. containing certain

pyrophosphate salts which are reported to provide an antical cul us benefit.
U.S. Patent No. 5,316, 760 describes a nouth care product that contains a
combi nation of Urtica dioica extract and an extract of Juniperus communis.

The —  conbi nadj.ap, ol Jaﬂe%?ap%cﬁ&‘ﬁsi Surkss, UGS PodullibnS adrG@fbisd) Qb0 @
synergistic redutﬁetﬁ%on ofl n&%leas ot h gent alwsgle{%;quD f?;”tg sbI ieﬁ N9¢9Y%

i nfl ammati on of I'um extract is al so
descrj bed as bei¢#§ @lﬁllﬁmléeda?de%dﬁsﬁabﬂ%“‘&’éﬁb‘le%Pﬁ against thgf ¢ he
Urtica dioica angtedtivrdpeganismsconuni s extracts. U. S. Patent No.

5,472, 6|8|4 desgri bes @scmaﬁsw& nmllsmlcdaﬂ&e@qnxt&muoamonmmm @wanoljl aﬂd
75 ot Zqiisv&waﬁoaﬁf”ﬁﬁgfﬁ Pl e hilbfiifh bl | Do ey Do
oi |, and eucal ypt ol U.S. Pateny %%%‘?q fraqibesa E‘H‘H‘éﬁ%‘f RY9duch abepniaidk Aque and
antigingivitis aoinbivitioy ob Urtize dlolva extrastomd an extractfof nieats edmmunism Thee di scl osed
CONPOSi ti0NS.  ombination of meQ&udafsqp&@&med fatadbpay @-G}tn&rgisﬂcﬁﬁdﬂcﬁ& of
effecti veness, Ofbﬁ?xndenag Hﬁgq e&tt1 mation of% %Axa?' %yzga nd

anti cal cul us a ncent M C, of
the agent. The I\W'@ﬁ”g"”t"l’i@"f'ﬁsﬁi gg‘ﬁ‘r’%&‘?fgﬁ’f‘i; éts?“i?ﬁ P‘ﬁ‘ ?"3}1?15‘ é‘r
mlliliter of arféetlridacioiiand Jusiprestcommunigexedsisno bact erl aI growth are
observed. At COISE @ttt alol SR, 0L Uavbehe cdhfssitian nahdihgidgmobadl agent s

bacteria. At _con

antim | agent is
ef fective at ki |3t %Maﬁ?ﬁ“ﬁ"ftfs 3%&“%%%‘5%8%%“’%@6?‘8@&%31. on of
bacteri a. are describedagshhapding the anfiplagus endsptigingivitigeptivity af mouthnsesduced i nto
the oral cavity fimuiifedifiomitheafisclosed composittment rati on. Al nost immediately, the

initial concentratiog,hg 9;} oy QR REHRAMR effectivenedd SLAUREIBbbikIRGent 1AM €S Of
the oral cavity. Eve tua ‘%/@nthe cQ ﬁn{enttﬁatlon 0

t[gm crobi al
agent within t heano%? Iqafus pgant'is, the LD owmt“ﬁne%%%y ﬁrcenm&?' as been 30
a goal of thé&e MK Iafﬂg qggltdéR)lEINQ 6 ia dhei PPARNCCORIFATaSAR N BICRgIMS PFlor nul at i ons
to use antmmﬂhembmainnmgmbtas ageitat whialv o baptaridllg@awth are observed. At

Chl or hexi di ne hagy, &s%mbﬂmenﬁx Jnﬁﬁlfc}ag(amgeﬁnsi Meﬁecweeataamﬁgd&r d agai nst

whi ch ot her antl 0 a a ents ar ne has a
desirabl e ’%%“%%n gnoll}n eS| abl € Pnce? Lonsggﬁjg

undesi rabl e si deMig. fa@cmalproé@la?mtng effestive gtddllipg or inhibiting th / 4490 1
PCT/ US98/ 06428 reproduction of bacteria. -4-

Summary of the | nventyQaily, antimicrobial agents ki@ ifdidBucabiRe @e ord BRIGPRAS Bl | NVENt i on
i's an oral hygi € Qcenf2iBE S'}{lfngéf' M%mly, the initial concentration begins to decrease
because of the dynamics of the oral cavity. Eventually, the concentration of the
antimicrobial agent within the oral cavity will fall below the MIC. Thus, it has been
30 a goal of those working to develop antiplaque and anticalculus formulations to use
antimicrobial agents that bave low MICs.
Chlorhexidine has a MIC of about one pg/ml and is the standard against
which other antimicrobial agents are measured. While chiorhexidine has a desirable
MIC, it also exhibits undesirable taste and has the undesirable side effect of staining
35  feeth

| neffective at Kaluée! {16haRptionaly. o selofiiyBhe i 0 ko) AP bod:2RY AALC | On f
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i ncludes an anti m crobial agent selected from cedarwod oil,

chl or anpheni col , citronella oil, Aycyrrhiza glabra extract, juicy
fruit basil oil, lenon basil oil, and 5 Rosmarinus officinalis oil.
According to the present invention, oral hygi ene conpositions

i ncluding these antim crobial agents are effective at inhibiting and
preventing t hev@M¥#dh of bacteria present in oral cavi trersssswssn as

Act i nonyces vi sosus, Fusobacteri uyg nucl eatum Por phyrononas

gi ngivalis, Streptococcus nmut ans, and Streptococcus sanguis. -Oal

hygi ene conpositions formed in 10 accordance with the present invention
are characterized in that the anti m crobi al agent is present in an

amount sufficient to retard the %ﬂ%@ri a or kill bacteri a.
The antim crobial agents.can be conb; ned w C gnents typically found
in oral hygiene, pr ogﬁc%esa_s ten e Eo gL PP B o ﬁ@@?’&o‘t‘?ﬁ‘@?@%é@ ncl ude
abrasives, 15 nslysscanapptigricrabish geants selegted fromy pederwenst oil, cioramphedisnlt i fri ce
conponent s i ncl vittenella ail,a¥yapgrhiza glabra egedy wicp Bt bisil oH anmdObasiD6M)lasd
Product s of ¢he oumeHih, BRIRAS ol WERIAt b reiel ikl BR RE D Cing.
u N1V c.an u | , i ci

or al hygi 3%3’% %ﬁéﬁs 1+c2ugﬁgéfée§e f“ﬁ‘lg“cé‘f éaba%ﬁfnsc%en? Ve “’Qﬁ“’&g é‘chavi ty with
an anti ni cr obi aPre%gERg the growtly of bectedy prepesivine el paritied sush jas Actiomresnpheni col |
citronel |l a oi |, vigosusy Fukvbacteriyinapuckatum, Porpépromaned gingivalis, (Sirdptbcobvasi | oi |,
IDg mon bgsiDle oi | mui_amgv os&';gawcaBos&m nLl?talo_B)fgiieﬁ% "Bhnpohitibhs' formed in g

aile ri . nt, . . . use
herein, t hesl_? ol E%emﬁﬁwq:t étfrlm; ﬁgsggetq}ti‘;ﬁ&gf‘ E'Elb %\%lf ér%lzerfielélnﬁh%%t[ge. anu}mcrobi%?
" Cedar wood oi | " %8} BREesgh It B} ek sufirirtogriedele srawhootthagieriar gidilhear t wood of
25 Juni perus bYackege.ni ana or Juniperis ashei, Constituents of the whole oil

extract include  The trtijicghiad BRnts 6@ e Rbmbiddd Wit <6aRAGREypiglp PRng €dr ene,
bet a- cedr ene ang, %lqgéi&le;p&oﬁa&s such dﬁmﬁeg u?ﬁ%@ cotn%ng&? glgﬁx&\é)é%gasxl%sl, IS

8000- 27- 9. : or anphent ot s , :

2, 2- di chl or 8> N PR SRS f‘-“{ %9%?"8% fice components ipcluds flayoipg e ny | |

et hyl ] acet ani degentepdshickepinesgeedl i s derived from Streptonmyces 30
venezuel ae or by or gamicedayntiteté preseftieveRn thikitkl QFgiéne coftsi@sRmpeni col is
56-75-7. roducts of the breRRCinledtddl dan I Lal Iy, avai |l abl e
oi | produced by;ﬁ&%@gﬁn b t%&%tpliﬁgl Jt:afl.cl)jﬁq‘ge? %i%g%hgﬁ%%%%é%oﬁar dus or
Oytbopogon wi nt SY& G e imnchdes of contactig ap 01l cavily With 4 appsbrotial geqnt | o
8000-29-1. 20 selected from cedarwood oil, chloramphenieod pittonella aily Pharhizglgiabpd 1999

10: 26: 51 page - Etract, juicy fruit basil i lef& baiDd1] lemon oil, or Rosmarinus officinalis oil.

'I'Dg/ gS?%?S:?Ol abr a I MW% oot ex'E I’5<:3.Ct | refers
to %/h)e/ c?ude pé\%\égeerd%e:rxl?j’rt%ec?ﬁo%ﬁ?ﬁ XZP? ﬁ% 9P . Several
varieties including cedarwoed oif'\refers to volailewholg ol eafrpets frayghechepriwood f yeyrr hi za
gl abra extr a8t d&oivens vigginidngoyfuniperisiaghei. Constitvettchofaravhgle yit ywtadigdciuaé ¢ aci d. The
whol e extract i fiujpoyehd, b, AFH TR RHHaIcadrens HéfaeBfene and WiddRY TRE col | ect ed
by sol vent extragkhfiber oH & ardsodol 22t racti on descri bed
"Chloramphenicol” refers to 2,2-dichloro-N-[2-hydroxyl-1-(hydroxymethyl)-
2-(4-nitrophenyl) ethyl] acetamide. Chloramphenicol is derived from Streptomyces
30 venezuelae or by orgamic synthesis. The CAS number for chloramphenicol is
56-75-7.
"Citronella oil" refers to a commercially available oil produced by steam
distillation of either Cymbopogon nardus or Cymbopogon winterianus, The CAS
number for citronella oil is 8000-29-1.
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bel ow. "Juicy fruit basil oil" refers to the whol e extract of
a selected variety of basil wth a juicy fruit conponent. Juicy fruit
basil is a cultivar of Ccinmum bascilicum L. “Leron basil oil"
refers to the volatile whole oil extract froma selected 10 variety of
basil wth a citral conponent. Lenon basil is a cultivar of Ccinum

basci licum L. W@ %M44941 hi gh content of citral. PCT/USS@MON Oi | "
refers to the volatile whole oil extrac_%_ fromthe fresh peel of Citrus
linon. Lenon oil is also known as oil of lenon or citrus linon oil. :The CAS
nunber for lenon oil is 8008-56-8. 15 "Rosmarinus officinalis
oil" refers to the whole oil extract fromthe flowering t ops of

Rosmar i nus of fi ci nalu; ch %Bﬂa%ct@f sbﬁﬁmlaéﬁcoﬂéelrodtMtsﬁfeJﬁ as_the
extract of Roserr%r% rin i cinalj 0|I The CAS

tra
number for © Rﬁ"y‘{eﬁﬁ ﬁ%‘?’f’ﬁ”‘blg “%g“ 8 Yfffi Vgricges including All
of the foregoi n§. bwpica and & xlmwfﬂmph Ebrrhizeiglgbra sEFicadtaingglycyrrhizic
"M ni mal inhibi ted andetyephednicdcidoTheovholeGiactiedvaitable from kéramertialisonmes

concentratiog i g H;af'%% 1REEd B rsow@n{ bitladtoR subl as?iihAN! dxiFheRibd Risibe@gent at

whi ch no terral gro are observed. At concentrations bel ow the
MC, the antim ?)‘ﬁlal g}ent is ineffective at killing or_inhibiting
the growth and repr Sétieytfiulbasiollhefersep thy whole extract of a gelsaiedyrrieof AL above t he

MC, the antim eithbjuidy fiiyestiiponent. Shibyefedii basl ied cukivar of Ogfmam b@Glicumi Inhi bi ti ng t he
growt h and repr oducts gn,OfasiP 8@t Rfetsto the volatile whole 011 Hitra® iR ydiceme

conposi tion forrred | ordance with t L i nel udes
o aI {#t g tfcizlt"‘ec(llnr 3 RS a Lgm od 0| p&ﬁtfva}r S Ogtmum

an antimcr anphent col ,
citronella oil, G" iexpt k. Wiltﬁah’@%?’a“’é%fr?‘act juicy fruit basil oil, |emon

basil oil, and "Liznenail" irefers tothé volitie whale oil kxtradeogethe fregh phslgifene

conposi ti ons Ca'@‘tt%h‘m@ﬁ%eﬂﬁﬁ&"lﬁ@lsbﬂioﬁn&hlof!&rﬁhoﬂw@kﬁrﬁ@uﬁr aueicas fornul at ed

i n accordance WI t tH)rleQa §1Fﬁ§0d8%%nt' on, such as dentifrices, nouth
washes, and nouth

erred. o ne corrp05| tions
i ncl ude an altim cr o'lBP%f“”é’ﬁé?mc’”glé‘P& F@Efw% "1??’5‘??'1*?:%8%%?98%
chl or anpheni col toparfl Raimacipsr dfficinaliyy| Rosmarieustafficiralis e jstalse oo ¢s the
preferred for i ReERITRRmARY, britheexttitt OF Rismdringi GRdinaBOstp Oftk CASmufbarmul at ed i n

35 accordance St il f¢6f4©n are antim crobial agents
sel ected from fWﬁanJrﬂ%o% : grinted fromMnosa 04/12/1999

10: 26: 51 page - 7- All of the foregoing are guailable fom cominercial sources -
PCT/ US98/ 0642}(1) "Minimal inhibitory concentration or MIC" refers to the minimpm

cedarwood oi | arenccAtiton ihhicograthaper anibiliter aftdn anfifnieropiakdgentr 2 cvhizhtoom cr obi al
agent s ar §ud&laf Vfr \9&1 REBIRE ADEREnRBEMATIR IR NIW, B iastrmgbitael f ective

at retarding the %ﬁf e‘fcﬁve,gtkélﬂla% ‘%ﬁ%}gggeve‘gﬁ dgxfpy@cﬁxcu%no%}:hogemc

representative
bacteria such as‘\tmewmm@bovv@ the aptimierphidl weant iseifprtive @é‘ﬂl ligg or 5
Por phyr ononazs giifitgihitingl thegrovith el pépaocioaionisf basdrians, and Strept ococcus sangui s.

The exanpl es tmsraxfh%lle&%xhﬁdsm& fodleR il dAGorfahide it ¥ BRESEInfehddn t he
antimcrobial a erll of t,l"xlm s%l%&:?lt ferQ (3&1 lﬂayﬁo eﬁl&ﬁ t hese
particul ar bact i = a e an I's effective

agai nst nore thaﬁ‘ff"éﬂ@"éfc"@’ﬁ@’hﬁé’t@f“@r" "‘a‘t%t"é“d’ °‘hr1FtT°Brb é{ﬁ Ay al |

of the bact eri a Rvsm@thundfficimlis oil. These oral hygiene composmons can be incorporated into
30 oral hygiene products formulated in accordance with the present invention, such as
dentifrices, mouth washes, and mouth rinses.

Preferred oral hygiene compositions include an antimicrobial agent selected
from cedarwood oil, chloramphenicol, and Glycyrrhiza glabra extract, Particularly
preferred for incorporation info an oral hygiene composition formulated in

35  accordance with the present invention are antimicrobial agents selected from
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10 The particul ar amount of antim crobial agent present in
conpositions fornmed . in accordance with the present invention is not
limted to any particul ar val ue, provi ded that the anmount present is
effective at retarding the growth of bacteria and/ or preventing the
grow h of bacteria, i.e., an anmount that is greater than the MC of
the anti mcrob"lv‘é?s""é@bnt Wth respect to the particul ar kawissssae 15

As illustrated in the exanples that folkow, the antim crobial agents of the
present invention exhibit MCs that range fromabout 3.1 to about 156

agai nst the representative oral pathogens Actinonyces viscosus,
Fusobact eri um nucl eat um Por phyrononas gi ngivalis, Streptococcus

mut ans, and St remwﬁm%dsﬁﬁgﬂhﬁa glabra extract. The prefeR&H dnflfnicﬁﬁﬁl agoht

t oot hpast es, arsrega&%%éa&eglt UGl SRS gfeﬁec%fvT& B RLARL Ve\gtﬁgf pol i shi ng

material in an agyeous i ncl ude an

an
abrasive to re ’o'l HEP 8?%“’“’ faﬂ@eﬁﬁwwwwmea@em cle for
the flavor, pathqsb%dmma e ek efelinayeeg oviseqssd Rusobgereriupt wackanmsl St abi | i ze

the dentifri Se, Panphiremdnangingivalis, Strépedcbdeys ruflans, pd Kiyeptsoatns kg 30 THS €, | uori de
to prevent dent glampRE in&iStollod usrht® e efbchlveness that B RmABiaPk (ﬁ%{‘]g}thé aste

pl easant 25 \[hmiﬁo S. aPtLaS| ve slégbr e alg&

dentifrices, Wéﬁvc O g geainst these particp &%gﬁ?e’ qh? ol pi t at es,

di cal ci um phosph@t’*’e‘s 9@%%3641%“9‘1‘1@@@%@1116 bacter!a@tpﬂbé/daomet}dmfmhlma
trihydrate, cal el ofthebactapoedpibatee, cal ci um carbonate, and i nsol ubl e

sodi um et aposphat epe artxcularamount ofa a?&e pe§f{ fn%ﬁosﬂkﬁﬁ&&@&“ s_include

sorbitols, glycer] I Silica
aerogel s, pyr ogglnjiwgdrg%% i ggl?ﬂ% B i mv?’étwfl P‘gt ?‘B’OW%W‘&I | ul ose,

car boxyV| nyl poPyWesdsthat,th frouat EfEFﬁ‘F ‘%\F@" ‘&r#dﬁ@%ﬁeﬁ%V%k%Wm of
materi al s that and/or prewemtingshe growsh of tasterfahiieg kupmmoust that is greater than the MEEXenpl ary
surfactants i anﬂﬂ@anﬁﬁiifoBﬁ]dg&iﬁvlﬂhmﬁid&i@B@paﬁﬁﬂar@%ﬁyl benzene 35 :

1g| fzgngg_epaglg 8. As illustrated in tfglﬂ)w]: [hgrynu%lcrrrgl?g aggn%s/ 0 é:L999
PC:I' J U'Sg 8/ 06470 Present invention exhibit I 5 that range from about 3.1 to about 156 against the

Nurer ous f | avor feprgsesigtivet erala pathogensvlsyiningebes \vissasad, | Bdsdbactmivnh nidiwasue, pr ovi di ng
mnt or other rebipkedhdngs dinghui SirepldEddcud Putichs|ha RPEIRE RAGamzmizONl y used.
Oral rinses or nout 'i‘)e)i@ﬁ&?sor%o %Q%ea&én&algaaq{ﬂﬁﬁéﬂ& E)I{?rg%tﬁagxl %bg,rrul sions of

flavors mtg0 (iJgB |ns nﬁ&

i ncor por at e 1 ?“35 m@‘b LRHmectapt systmy, Lypically, dentifricesipelide & | avor i ng
agent to nmake tﬁﬁasf}’ﬁ@mfﬂ@@% stained peflislsshwmectant(s)uis providuia vebiclerfrtibesiazer, t her apeut i ¢
or freshness qusbrisiveethickentipfagei@nio Soictir® and stabiliRi thé Abrifrick,a6eMHetdnh St abl e

di spersi on, hunﬁ% b GSbbly!tant BRE i, HRIHGE tof 6kent M&lm'ﬁgrﬂfvorl gagent , _and

an active agent mes.,a surfactant 1s used to I mnp ht foam ng
properties to t ﬂt?eéﬂm Vit EE ple’f Dentifrices and oral rinses

i ncorporating t he aRtupesons Beasies aig)availabler for use in dentifrieps, Iokamipleg inclwde gr owt h of
bacteria in thesiliaxkrogdy isiliya | precipitaiey dmmmmv\nphhpﬁathe qi¢aRE@N tphosphate | NVeNti on

are formul at ed HiBydRats; OANLREL itdy@bte,"BINAGE piopldsfhhte, S GihOflealandgeNt S
insoluble sodium metaphosphate.
Examples of suitable humectants include sorbitols, glycerin, and polyethylene
30 glycols. '
Silica aerogels, pyrogenic silica, silica precipitates, carboxymethylcellulose,
carboxyvinyl polymers, xanthan gum, and carrageenan are examples of materials that
are suitable as thickeners.
Exemplary surfactants include sodium lauryl sulfate and dodecylbenzene
35  suolfonate.
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bei ng present in an anount ranging fromabout 0.001 wt. %to about 5.0 w.

% based . on total weight of dentifrice. Preferably the antim crobial
agents are present in an 15 anount ranging fromabout 0.01 wt. %to about
2.5 w. % The specific conponents used in the dentifrices and oral
rinses incorporating the antimcrobial agents of the pr esent

i nvention are Wi ted to those set forth above; hoVRET@SSAEHe conponent s
sel ected preferably do not have an antagonistic effect on the antim crobi al

properties of the selected antimcrobial agent. 20 The
followi ng exanples illustrate the effectiveness of oral hygiene

conposi tions of the present I nvention agai nst bacteria present in the oral
cavity, the R:ﬁs m&.@&g@mﬂ&MJmaﬁ;gmwmtme GONRASi i ons

—

agai nst such bag}ﬁg %%e”egesy h‘!{"(ég such as ci QHrQélgﬁf“"

Ons, |u£1e%I udi ng
antimcrobial c 1 'ons present 1 nv v used.
preference for such Q!%lﬁt“FeFroF manth greshen ai¢ ecaerally, agvepus.poyrpklo carlsiee of veness dat a
25 for such d Bastorsf infoc whiflg rimurhat instases, an antimicrobial “has been incorporated.

Exanple 1 mxcape&nﬁfomn&aifla@ RraDfinst/inthudd! Mvofithl 426rdt Q6 $rakeOME BlokicAt | on of

Antim crobi aI gﬁ& to use c?to emphasize E&aéeﬂ u! %%ﬁ%ﬁ%?é@ﬁ@% hsurchltalf@%r tes how

anti ni crobi al Sl I nvention
retard or preveff M@Ws%m’amﬁag&h@“3U°"'e"b‘%§‘3‘tféﬁl’|ﬂﬁcl‘ﬁ{“é%ent in the
oral cavity. | nagedidandiaomstive hasute Xftptitees; 4 durfectantis ussd tofimpdrolightfoaming
concentration ofmy@ﬁdsm@ﬂtﬂnm crobi al agent s that will inhibit visible in
vitro growth b3’ C&Lla finsB 545 are?ng tpiceobial odel§ AFSAY Used a
mcrotiter plate (fn {g %&r;’g

concent rations F‘#Pblﬂnﬁéqe YR a “hE‘ °n‘§ a°°°’da“c° wit esent

Printed from M inyeion @wfmﬂum dn a convediosal nparyewubihe antimicrobial agents
Substitute sheebeing pleseritigyarimeint f88% from about 0,001 wt. % to about 5.0 wt. % based

;lg-ents used |n t?‘ll S g’%@i‘ 'derHi‘}"AcQWpﬁf Kfyqﬁgﬁ%{"@iﬁ% ﬁ%ﬁ?&h%%om A
t

Table 1 ging rom about R0 th/ ?:5"8 il YBBPEGTRL i ons
Therefor 5 used in the dentifrices and oral rinses incorpo ebianicebial ageas pf the

chl or anpheni col pfesilipvention are not limited to those set forth above; however, theCdotnparests | a oi |
(CTRI) iected a o not have an antagonistfél e¥fEcY bif At ARnShARI Arofeiiel act (GLY)

juicy fruit ba5| | enon basi |

oi | (LI\/BI ) thescect cro%lalagent. enon oi | _(LMJ )

Rosmari nus ¥ i ci nalfhe Hflpwipgompryples illustrate the eﬁeﬂ“’ﬁ%?ésc oF i %{alcb}’&“‘é?i’e was

i ncubat ed over nicgiositions 37 fhe preje@ in¥entiopragainst bhicterint present of the brel cavity, the

antim crobi al agaoks tmnﬂﬁ&%allae&rsm%mmpsmmﬁhﬁ bdcRbacfekd, WsHii®ickas spun

doun at AR gl ol GebSAUAP 6 . b, on ©f

buf f ered phospha
spect r aphot onmet &PnSYEeT Rpefests fonguct,depidfiipe fonpulations, and Bs‘evor?sfw@msé d&20f pet ween

0.18-0.22, e¥ui ¥oxlsehdertifric fodmplatib@f. err] col ony-form ng units
Example 1
Determination of Minimum Inhibitory Concentration of Antimicrobial Agents
The following example illustrates how antimicrobial agents useful in
accordance with the present invention retard or prevent the growth of dental plaque
30  bacteria present in the oral cavity. In addition, the example illustrates the lowest
concentration of various antimicrobial agents that will inhibit visible in vitro growth
of a particular bacteria,
The assay used a microtiter plate to dilute the antimicrobial agent to varying
concentrations in order to determine the MIC,
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(CFU per milliliter). The innoculumwas set aside until the conpletion of

t he . antimcrobial agent dilution. A sterile polystyrene
96-wel |l plate was used to dilute the antimcrobial 20 agents. Using
aseptic technique, 100 microliters of distilled water was placed in each
test well. In the first well in each colum, 100 mcroliters of

antim crobi al YE¥#0%as added. Stock sol utions ofrcarusismisar obi al
agents were prepared with nethanol as ag. solvent to bring the agents
into solution. This resulted in a one-half dilution of the st ock
solution. 100 mcroliters fromthese wells was then transferred to the next
wel | 25 in the colum, and so on, down each columm. Each transfer

acconpl i shed a One habr& 1 below profiiids W tikip opafntlﬁ'xﬂﬁ)bﬁpe@&ﬁﬂséﬁg nﬂpé he

precedi ng wel | . F’E %m t|on of the anti1 m crobl al "agent was
conpleted, 80 m<cro ‘{xers of growth nedia specific for the bacteria
under study was added to each well. T%-bem fic growth nedia for a given
bacteria are set forth inAltiicrebial AgRf)s and Abbreviationd@hbfor 20 ni croliters of

i nnocul um was added to each wel | cedm&dilqﬁgi)t ed in the first well of
each colum having a final dil utb &ﬁ(ﬁ#?rter of the stock

solution. The remaining wells vvere one %l dilution of the preceding
wel | for each transfer. m“‘meuaml(CTR Bhe 96-wel | plate was i ncubat ed
under conditions that varied dep&hdirthiaeglabasxtrattif@LYarti cul ar mi cr oor gani sm
The incubation conditions are sejuidy®it basil 6il JRBhe 2. WO 98/ 44901

PCT/ US98/ 06440 1 -9-

The aerobic bacteria were incuba emgnaaﬁl %%(L;%al?@h{(%_?om conditions and the
anaer obi c bacteria were i n okt © }msphere of 10% hydrogen
gas, 5% carbon A brrtesia qpliurg yas Ia%at!drfé’mbﬂhfa‘hé"ﬁcnﬁwrdgéMQasf théol | owi ng 48
hours of i ncubatitiodcrobidh@gents as descrited thalbwdihp badtegialeusture &asl sfulrdoWh Gf obi al
growth with a SpRemRMPs paRt £ rauspaﬂse ﬁad soluﬁ notdiﬁﬁé‘le& Xmﬁa‘ﬂl;% %he wel |

containin t e i | ut ectraphot onet er
r eadi ng bgl ow 01118%@%5 2 ::f mghzeg tbeacfpeﬁtfagh%”l?%ﬁ?éf’ B p
consi der ed repr SVMHR éfbﬂweepr?és-&ﬁ@mw&al@bmoh mlonﬂheummm or the

agent was (@& por miltidiair)byThe Goeoukdn s ﬁ&bramﬂd”lmtﬁﬁlﬁrdomﬁﬁnc&t étGke sol uti on
concentrati on agimidiébial agent dilitRgUl t i ng di | uti ons | n the 96-well plate. 10

Tabies b?éf auir 3 r;g% Fok R At i so R SRR conci 1 ons

for that 20 hnique, 100 mxcrohters of distilled water was placed in each

Table 2 test Well In the first wellAneacheolgamil SimicEtiembhantifaitiobial sgettbas i on

Condi tions 15 added. Stock solutions of antimicrobial agents were prepated with methanol 4sGi— .
ﬁ]gm)g tion solvent to bnng]\dlé:a{g&ﬁsr f'msbl }S resulted dinao one-hgf? dilution of the %35238
CR nedi a4 48 h’?”% té“f‘r }‘@%’ﬁa‘é‘f’&g?%fhm wells was ﬂs&affi‘ﬂﬁ%ﬂiﬁé gepetpesus (AV)
19246 25 Tsm[t'@rqo andi & aay dovg pfch colpr@y. Ractotvinsfer accomplished fFangbdifict er i um

nucl eal um (FN) dilutid08Bthe concentrafibh iEthe precedd WIS/ Afbetht JdFhtan agradi C
Por phyronmonas  girghicYdbial SgeftReal completed $0'microliters of g‘om% Shdelfic #t8he

hrs/ 37 c o 25175
TrSSB[ er £ ]er "l an%%ﬁg%?er spd aeard‘ti)egtto Sabh Weil, The s@‘#%%? igforagiithi s (s9)

49295 Tegefers g set forthii Table .37 er r ] ¢/ aer obi ¢ Tryptic Soy
Broth 3.0%WP. to vdlext, 20umigrolitere of mmetlud whdaddaihid eBhiSvelti IThis kdstilRisn di stil | ed
wat er . 2 the first Mg IoF GacHRYurk Bhvihgd B4 Wiutiof 8f ¥R! quarteY 8RFE sB¥L ract 0.5%
L-cystein 0. 050/901&%4‘31?‘ 'ﬂlean'gglgli @ells were a one-half dilution of the preceding well for each

transfer.

The 96-well plate was incubated under conditions that varied depending on
35  the particular microorganism. The incubation conditions are set forth in Table 2.

This Sheet Has Been Replaced
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Menadi one 0.00002% and 990 miIliliters distilled water. 3

Tryptic .Soy Broth 3.0%w to vol., yeast extract 0.5% Peptone 1.0%
L-cystein extract, 20 Hem n 0. 0005% Menadi one 0.00002% and 990
milliliters distilled water. 4 Brain Heart Infusion Broth 0.74%
wt. to vol., yeast extract 0.01% sodiumformate 0.2% sodi um
fumerate 0. 03WOREMOh 0. 005% and 990 nmillileters distilkarisymses .

In the followi ng tables, the antim crobhjal agents are identified with

respect to the abbreviations set forth in Table 1. In addition, the
five mcroorganisns set forth 25 in Table 2 are referred to by the
abbrevi ations set forth in Table 2. Printed from

M mosa 04/ 12/ 198 herobid backeria wer 8dbated thider notmal room conditions and the anaerobic

_Sl]J_g_St Itute Sheegacferig Zﬂerlgoi\rllgx ee un]dgrga% atmosphere of I%ng)g%n gas, 5% carbon M C
([err]g/m) for disxds gasand i blancy sitogenieas:  Follawine ¢d fouBnef insubaion, the
Agent AV inQibated plateras read foP@icrobiabjfowth with aSBectraphotometer by optical RCL

31.3  31.3 5 3dendity (GDB Th31lwell conbdmify the lowest dilution achieGdBk wity B8 1 -
3.1 6.3 1.3 31.3

3. . CTR1 5. 1725
62.5 31.3 épe@&mhem readigg pelow 0.0 ODE, 3 gotgelible orgbidl ) Wa 2 6 7 g
JFBI 156. 3 $a5@dered reppsentativg sor ghe aptigicrgbial agpnt. ThpgMIC for the agent was LMB1
125 125 6det@mined by 3ccodRing for 5@ starting stock solution concentrhtidnl and 3M2. 5 125
62.5 31.3 12fsultingbi@ftions in the 96-well plaste, ROFL 125 125  62.5 62.5 125

125 Thi s !épl '| m_piaum i nhi bi.t or
concentrati (%g of .t hgﬂ%%tgaé éﬁagﬁl‘{c@%&gﬁtgtﬁllnggﬁwaeﬁ8%{%?35%30@?{%?%{%?% ity of the
anti m crobi al aéeé?’f’f’sa]f’?? it Bier SgPBwesdinf and m‘g’ﬁ'l’f’é Spditions dorpthat er i a.
Exanpl e 2 microorganism. Dentifrice Fornul ations

This exanpl e describes dentifrice formdiedi ons conprising antimcrobial 10

agents of the present i%%t'g%mgﬁﬁmmﬁiﬁﬁﬁﬂﬁhﬁnﬂ&% not include
anti m crobi 5}% agents 1 n accordance W t invention.

Tabl e 4
ATCC Growth
Microorganism No. Media | Incubation Conditions
Campylobacter rectus 33238 CR media? | 48 hrs/37°C/anacrobic
Actinomyces viscosus (AV) 19246 TSB! 48 hrs/37°C/aerobic

Fusobacterium nucleatum (FN) 10933 FN media® | 48 hrs/37°C/anacrobic
Porphyromonas gingivalis (PG) | 33277 PG media? | 48 hrs/37°C/anaerobic
Streptococcus mutans (SM) 25175 TSB! 48 hrs/37°C/aerobic
Streptococcus sanguis (SS) 49295 TSB! 48 hrs/37°C/aerobic

i Tryptic Soy Broth 3.0% wt. to vol., yeast extract 0.1%, and 999 milliliters distilled water.

2 Tryptic Soy Broth 3.0% wt. to vol., yeast extract 0.5%, L-cystein 0.05%, Hemin 0.0005%,

Menadione 0.00002%, and 990 milliliters distilled water.

3 Tryptic Soy Broth 3.0% wt. to vol,, yeast extract 0.5%, Peptone 1.0%, L-cystein extract,
20  Hemin 0.0005%, Menadione 0.00002%, and 990 milliliters distilled water.

4 Brain Heart Infusion Broth 0.74% wt. to vol., yeast extract 0.01%, sodium formate 0.2%,

sodinm fumerate 0.03%, hemin 0.005% and 990 millileters distilled water,

In the following tables, the antimicrobial agents are identified with respect to
the abbreviations set forth in Table 1. In addition, the five microorganisms set forth
25  inTable 2 are referred to by the abbreviations set forth in Table 2.
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Formul ati on 5-82: 0.1% Cedarwood G| (WW Conmponent

Wei ght Percent Sorbitol 70%
37.00 Pol oxamer 407 (PLURONI C F127) 9. 50
Dei oni zed Vat er 24. 50 Car bormrer
940 ( CARBOPOL 940) 0. 30 Sodi um Hydr oxi de
0.20 WS 4901 PCT/AUS98/06470
PCT/ US98/ 06470 -10- -11-
Component Wi ght Per cent *Xant han
Gum 0. 40 d ycerin
4.75 Sodi um Fl uori de 0. 25
Sodi um Sacchari n Table 30 ]
SYLODENT[ err] 750 (sili -] . .
SYLODENT[ err] 15 (sili il 'mi) for Antimicrob: J ts for Indicated Bacteria Cedar wood
oi | 0 50 El avor
0. 90 AgiiodLABl el 1%Nsoljwid opsm [ Ss 0.10
Ti t ani um Di oxi de 696 Sodi um
Lauryl Sulfate RC1 313 134y |[313 7.8 31.3 15.6
Table 5 Fo [at1on[5-81:] Q. 1P Ced od Gl (WW
Conponent CR1 S‘S\Ei hi  Pq ?tlent 6% Q'ICe 310 Sor bi t ol
70% CcTRP8I &35 125 313 |[313 |625 |313
GLY 156 156 (156 |78 [156 |78
JFB1 1563 11563 [1563 |625 |1563 | 1563
LMO1 3125 |125 62.5 |[313 }125 125
LCCl1 |3125 (125 1563 | 78.1 | 1563 |156.3
ROF1 | 125 125 62.5 |625 |125 125
This example illustrates the minimum inhibitory concentration of the noted
5  antimicrobial agents and the ability of the antimicrobial agents to inhibit growth of
the specific bacteria.
Example 2
Dentifrice Formulations
This example describes dentiftice formulations comprising antimicrobial
10 agents of the present invention. Formulation 18-88 does not include antimicrobial
agents in accordance with the present invention.
Table 4
Formulation 5-82: 0.1% Cedarwood Oil (W/W)
Component Weight Percent
Sorbitol 70% 37.00
Poloxamer 407 (PLURONIC® F127) 9.50
Deionized Water 24.50
Carbomer 940 (CARBOPOL® 940) 0.30
Sodium Hydroxide 0.20
This Sheet Has Been Replaced
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Sodi um Car boxynet hyl cel | ul ose 0. 35 Dei oni zed Water

3.00 . Pol yet hyl ene G ycol 600 5. 00
G ycerin 10. 00 Sodi um
Fl uorji de 0. 22 Sodi um Saccharin
0. 30 Sodi um Benzoat e 0. 50
SYLODENT[ err] wWO@s44%1 | i ca) 15. 00 PCT/USYS06ROSI L[ err ]
200 (silica) 3.00 11 Printed from M nosa
04/ 12/ 1999 10: 26: 51 page -13- HD 98/ 44901
PCT/ US98/ 06470 -12-
Conponent Wei ght Percent - Fl avor
0. 80 t hanol . 1.50
Cedar wood omponent ) Weight Percent  cnyec gl ye #1 1%
sol ution 0. 10 Xanthan Gum Sodi um Laypy! Sul fate
1.50 Tabl e 6
Fornmul ati on 5-108: 0.4% Ce@leeriood Q1 (WW 475 Conponent
Wi ght Per cent Sodi rbhtol 70% 025 50. 00
Dei oni zed wat er odtum Fluoride  24. 63 '

Sodium Saccharin 0.30

SYLODENT® 750 (silica) 9.50

SYLODENT® 15 (silica) 9.50

Cedarwood oil 0.50

Flavor 0.90

FD&C Biue #1 1% solution 0.10

Titanium Dioxide 0.90

Sodium Lauryl Sulfate 1.40

Table 5

Formulation 5-81: 0.1% Cedarwood Oil (W/W)

Component Weight Percent
Sorbitol 70% 58.63
Sodium Carboxymethylcellulose 0.35
Detonized Water 3.00
Polyethylene Glycol 600 5.00
Glycerin 10.00
Sodium Fluoride 0.22
Sodium Saccharin 0.30
Sodium Benzoate 0.50
SYLODENT® 700 (silica) 15.00
AEROSIL® 200 (silica) 3.00
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Car boner 940 (CARBOPOL[err] 940) 0. 30 Sodi um hydr oxi de

0. 20 Xant han gum 0. 500
Sodi um f |l uori de 0. 22 Sodi um saccharin
0.55 . SYLODENT[ err] 750 (silica) 10. 00
SYLODENT[err] 15 (silica) 10. 00 Cedar wood oi |
0. 40 WO 98/44901-| avori ng agents PCT/US$3 /08450
Ti t ani um di oxi de . 00 Sodi um | auryl
sul fate 1.40 Printed from M nosa
04/ 12/ 1999 10:26:51 page - 14- WO 98/ 44901
PCT/ US98/ 06470 -13-
Table 7 Formul ation 18-87: 0.5% c hi za gl abra Extract
(WW Corrponec"rill’f“p‘"‘“mtl Gvy"‘g%{{;"?fé?ght Per cent
Sorbitol 70% Flavor 50. 00 0.80 Dei oni zed wat er
24. 53 Car borrer 940 ( CARBOPOL 940) 0. 30
Sodi um hydr oxi de Ethanol 0. 20 1.50 Xant han gum
0. 50 Sodi um f | i 0. 22
Sodi um saccharin dé‘%%%g 0.55 0.10

FD&C Blue #1 1% solution 0.10

Sodium Lauryl Sulfate 1.50

Table 6

Formulation 5-108: 0.4% Cedarwood Qil (W/W)

Component Weight Percent
Sorbitol 70% 50.00
Deionized water 24.63
. Carbomer 940 (CARBOPOL® 940) 0.30
Sodium hydroxide 0.20
Xanthan gum 0.500
Sodium fluoride 0.22
Sodium saccharin 0.55
SYLODENT® 750 (silica) 10.00
SYLODENT® 15 (silica) 10.00
Cedarwood oil 0.40
Flavoring agents 0.80
Titanium dioxide 1.00
Sodium lauryl sulfate 1.40
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SYLODENT[ err] 750 (silica) 10. 00 SYLODENT] err ]

15 (silica) 10. 00 A ycyrrhiza gl abra extract
0.50 Fl avori ng agents 0. 80
Ti t ani um di oxi de 1.00 Sodi um | auryl
sul fate 1.40 5 Table 8
For mul ati on 19%®%i449806 Cedarwood O | (WW PCT/USSB@BMpoNnent
Wi ght Per cent Sor bi t ol 1370% 50. 00
Dei oni zed wat er 24. 03 Car boner- 940
(CARBOPOL[ err] 940) 0. 30 Sodi um hydr oxi de
0. 20 Xant han gum 0. 50
Sodi um fl uori de ~ Sodi um saccharin
0. 55 rt..] SI|IC 10. 00
SYLODENT[err] 15 (sili O%Fgrﬂﬁ 8 OZ'; %)WEmm Printed
from M nosa 04/12/1999 10: 26: 51 page - 15- WO 98/ 44901
PCT/ US98/ 06470 Component Weight Petebnt
Conponent Sorbitol 70% Vi ght Percent 50900 Cedar wood
oi | 0 F ring agents
0. 80 Ti ¢ DB g 2R3 1.00
Sodi um | auryl sul fate  Catbomer940 (CARBOP@L‘HW) 0.30
Table 9 Sodium hydrdxilenrul at i on 18- 25: 0®01% Hi noki ti ol .

Xanthan gum 0.50

Sodium fluoride 0.22

Sodium saccharin 0.55

SYLODENT® 750 (silica) 10.00

SYLODENT® 15 (silica) 10.00

Glyeyrrhiza glabra extract 0.50

Flavoring agents 0.80

Titanium dioxide 1.00

Sodium lauryl sulfate 1.40

5 Table 8

Formulation 18-90: 1% Cedarwood Oil (W/W)

Component Weight Percent
Sorbitol 70% 50.00
Deionized water . 24.03
Carbomer 940 (CARBOPOL® 940) 0.30
Sodium hydroxide 0.20
Xanthan gum .50
Sodium fluoride 022
Sodium saccharin 0.55
SYLODENT® 750 (silica) 10.00
SYLODENT® 15 (silica) 10.00
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Conmponent Wi ght Per cent Dei oni zed

Wat er X 92. 02 Car boner 940
(CARBOPOL[ err] 940) 1.00 Sodi um Hydr oxi de
0.75 . Sodi um Saccharin 0. 50
Sodi um Fl uori de 0. 23 Fl avor
0. 80 WO 98/44901 Hi noki ti ol PCT/US98/06§80 10
Et hanol 3140 Sodi um Lauryl
Sul fate 1.10 Pr+i nt ed
fromM nosa 04/12/1999 10:26:51 page - 16- WO 98/ 44901
PCT/ US98/ 06470 . - 15-
Table 10 Component For rul atd’e?grﬁtlle%ée%?: ~Control

Cedarwood oil 1.00

Flavoring agents 0.80

Titanium dioxide 1.00

Sodium lauryl sulfate 1.40

Table 9

Formulation 18-25: 0.1% Hinokitiol

Component Weight Percent
Deionized Water 92.02
Carbomer 940 (CARBOPOL® 940) 1.00
Sodium Hydroxide 0.75
Sodium Saccharin 0.50
Sodium Fluoride 023
Flavor 0.80
Hinokitiol 0.10
Ethanol 3.50
Sodium Lauryl Sulfate 1.10
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Conponent Wi ght Percent

Sorbitol  70% 37.70

Pol oxamer 407 (PLURONI Clerr] F127) 9.50 Dei oni zed
Wat er | 25. 50 Car borer 940
(CARBOPOL[ err] 940) 0. 30 Sodi um Hydr oxi de

0. 20 WO 98/44901 Xant han Gum PCT/US98/06470 0.40

d ycerin ' 15.4. 75 Sodi um
Fl uori de 0. 25 Sodi um -
Saccharin 0. 40 SYLODENT] err ]
750 (silica) 9. 50 SYLODENT[ err] 15
(silica) 9.50 Table 10 Ti tani um Di oxi de

1.00 Sodi urg Layr. | fate 1.00 5

"Carbonmer" refers to a pol yner 15 ic acid crosslinked with
allyl sucrose avail able as CARBOPOL[err] 940. CARBOPOL 940 is comercially
avai | abl e from B. F. Goodr icolpenent- CDENT[ err] 750 apgenfBlcafie silica gels
(silicon di oxi de), and gYLODENT[err] 15 is a silica gel (silicon

di oxi de). SYLODENT[ err] i Sorbitol 70%vail abl e commerci al3?§y0from WR. G ace &
Co. Conn. Davison Chem cal, Divisj The, formul ati ons descri bed
above are formed in a vac%f}ﬂ’fame&@?rdﬂ&‘?ﬂ{g’%ﬁ:%gm defthi zed water and

di spersing the Carboner WpeofizddWdidrNg @ vacuum Wienskhe Car boner was
wel | dispersed, the sodi um hydroxi de was added. The 70% sorbit ol and
Pol oxamer were heated and Caibsmet 94H(CARBORRE® ¥85sel . TH¥ Pol oxaner i xture
was then added to the vacgg&n nhg,(%ﬁg .&nd bl ended with 6553 Car bomer m xture.

15 Xant han gum was n xe x31/ceri n and then added to the solution in
t he vacuum m xer andXaftk@'Gaay at ed therein. The @& ts were then added
to the vacuum m xer . Printed from M nosa 04/12/1999
10: 26: 51 page -17- Glycering\D 98/ 44901 4.75
PCT/ US98/ 06470 Sodium Fluoride 025 - 16-

Sodium Saccharin 0.40

SYLODENT® 750 (silica) 9.50

SYLODENT® |5 (silica) 9.50

Titanium Dioxide 1.00

Sodium Lauryl Sulfate 1.00

5 *Carbomer" refers to a polymer composed of acrylic acid crosslinked with

allyl sucrose available as CARBOPOL® 940. CARBOPOL® 940 is commercially
available from B.F. Goodrich. SYLODENT® 750 and 700 are silica gels (silicon
dioxide), and SYLODENT® 15 is a silica gel (silicon dioxide). SYLODENT® is
available commercialty from W.R. Grace & Co. Conn. Davison Chemical Division.
10 The formulations described above are formed in a vacuum mixer by adding
delonized water and dispersing the Carbomer while pulling a vacuum. When the
Carbomer was well dispersed, the sodium hydroxide was added. The 70% sorbitol
and Poloxamer were heated and mixed in another vessel, The Poloxamer mixture
was then added to the vacuum mixer and blended with the Carbomer mixture.
15 Xanthan gum was mixed with glycerin and then added to the solution in the vacuum
mixer and incorporated therein. The salts were then added to the vacuum mixer
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followed by the silicas. These conponents were slowy m xed in. Next, the
active | agents, flavoring agents, sodiumlauryl sulfate and coloring
agents were added foll owed by m xing until well incorporated.

This exanple illustrates several dentifrice formulations incorporating 5
antim crobial agents of the present invention.

Exampl e 3 WO 98/44901 Cust oner Aecrusbsnesse

This exanple illustrates customer accepjance of dentifrice fornulations

I ncorporating an antim crobial agent in accordance with the present .

i nvention. 10 The fornul ations set forth above in Tables 4-9 were
eval uated for custoner accept ance. For conparison purposes, several
comercially avg % gi] Er' S Q‘EH\?}LW ‘]Aq,gse i ncl uded
Vi adent Cel (For%rr%@% Fyoﬁg ‘lg ’rlfe?eco}no e?tge\@%g?)lg&ﬁ . Via eritqnfca Cr est

, _gvalla ng.
Regul ar Bl ue PadBwis( HaYOHpS é@"f‘%’n g puryl gpifate ﬁ‘gi golqring AB9Bis WPt rad‘§8 Ganbl e
Conpany; and Li doltowedby mixing urtidwell imomertedt i on 5-99), avail abl e from Warner

15 Wl |l cone. This exampld allystitds € kemerale dedifiidy fomsulatiosr ie6tperhtingM t h a
group of apprsoxiaﬁmig)oymagentsog@leﬁgggﬁlmme tube of dentifrice fornulation
was given to each person'to use .over he course of a week. At the end

Xampie

of the week, participants filled out goesti onnai re, the results of
whi ch are summarized in Table 11 388 reegtaacéori ng range was 1-10, 20

with 1 being "poor" g eddhpleeillngyatég omstbnier adveptmes b dentiftice fomdulatied and

aver aged. incorporating an antimicrobial agent in accordance with the prelé@Pifention!

Consuner Eva{ uat 1 oﬁ’ T alati ¢ forth above i Jl;a%i E%L)'at | 0N uated & 5-t82 5-81
5.108 5-35 1&_ g7 glhgdormulations set forth above in Table &efe ev a. or cus.or%e:r61 8. 00
6.75 2.72 6. 64pcceptames, For comparison purposes, severalgogungicigy; available dentifsicesp 7. 90
6.90 3.16 6. 63verdnlsdmvaluated. These included Viadent Gel éPotomlation 5-35), available o8O0 6. 20
Zs' (132 g ;23 22(7) VidhefOme.; Crest Regular Blue Paste (Formddtibo£5-07)ahifible from Pro@to&@g 5-68%
S on 433 o afampleddmpany; and Listerine Teal Gel (Fom@atgogﬁisgb available from Wongrs 0 /9
7.00 3.94 B 41Weligomgy Foam 6.42 5.10
7.55 3.66 5. Bfs preference study was carried out with #rgraup ed dppoximbelyosa

04/ 12/ 1999 10: 26p5dopha $ie b of dentifrice formulationWias 3érfid A person to use over
PCT/ US98/ 06470 the course of a week. At the end of the week, participants filled out a questionnaire,
the results of which are summarized in Table 11 below. The scoring range was 1-10,

20 with 1 being "poor" and 10 being "good.” The scores were tallied and averaged.

Table 11
Consumer Evaluation
Formulation 5-82 | 5-81 ] 5-108 | 5-35 | 5-97 | 5-99
Color 6.61 | 800 | 675 | 272 | 664 | 125
Appearance 642 1 7.90 | 690 | 3.16 | 6.62 | 6.75
Taste 5.80-1 620 | 7.15 | 3.72 | 6.27 | 4.00
After Taste 680 | 585 | 605 | 338|609 | 3.85
Aroma 7.19 1 679 | 7.05 | 433 | 632 | 4.55
Cleaning 738 | 5951 7.00 | 3.94 | 641 | 610
Foam 642 | 5.10 | 7.55 | 3.66 { 6,05 | 5.85
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-17- For mul ati on 5-82 5-81 5-108 5-35 5-97
5-99 . Consi st ency 723 5.95 7.70 4.00 6.14
5.75 Dry Mouth 8.14 6.90 7.10 3.89 7.91
5.70 . Next Morning Feel 7.00 6.16 7.05 3.39 5.50
5.15 Overall Muwuth Feel 7.33 6.16 7.05 3.11 6.09
4, 45 WO 98144901 Overal | Satisfaction 6.90 ERCIS9886490 3. 05

5.95 4.20 This exanple if7lustrates how the overall consumner
satisfaction for the fornmul ations with active agents in accordance
with the present invention is greater than the overal|l consuner
satisfaction for certain comrercially avail abl e product S.

Exanple 4 5 n[ Vi vio 9*6% Margi n Bacteri al

Reducti on R, oo 155 f PR 1R 5 05é9rsit ifrice formul ati ons

i ncl udi ng conpositions Conm,myof themp e5eNd 7o MM ML LN Lqgduce bacteria
| evel s in the gingival jreregi- Ha—th-S—exadpl e, the subjects

brushi ng habi ts remai nefdnoenst ant .| sOn| the day| 38 | 791 Pfrdanpl i ng, subjects
had not brushed their tjgeth for 1g- Ig|ours ([OVenm prior to 10
testing. The |evel of baEtMpnisgPeehs T0h A jaT¥d 359 | F&klovbdi ng in vivo sanpl es

and counting the Wmﬁ%mh bel a,gg @Eisaﬂl ,“%o ﬂﬁn g&hfosrred. on agar after 48

hour s. Subj-e¢c VY=Y edrs m ni mum of 20

teeth, and had nor mal 0vem1sﬁaicﬁoyar5)go1 Q,vy 69$ub§0g L5655 Wepd rejected if they
had systemn c di seases tirat——=affect—the or-at—-tt+sstes, such as di abetes,

bl ood cel |l abnor nal e Y, fection; had
gl ossitis, nodeyat L’?ﬂo sev@gmlséﬂ% 1[},9)’ %e,dveeﬁlcgn%%?lﬁa?sgm’g g{'htger or al

i nf ections, or Y"%“°§""s%3§‘i"§n’|‘?=13&°°§’ﬁ‘%°P b‘i“btﬂled’“‘é?m Eentioiserester i n t he two
weeks " pr ethenthegyerall consymer atisfaction fof cettdimcompwtcially available products, Each of t he
formul ati ons was assayed for antim CEdoRl4 ef fi cacy on approxi mately
20 subj ects. sThe subj ects vverlgV; SR b é}{ﬁkuuuo%' ght plaque the 20
norning they were s IedIe DT USNT g € of a formulation.
At baseline, a gingi Iex”r‘f’& dhﬁ“ﬁ?s aong ’&ﬂ%"f”ﬁ“&“’&’t erile
cotton mfﬂhme%ina@@mﬂembmbﬂmlwdsme gidgiwteargihe phosphat e buffered

saline (PBS). vaabslnﬁusexmwme gdjebtls rosHitaslts MdnRi9d tddtarili OFt¢@ky Mar gi n of
the mandi bul ar c?s%dnotbrufhe?ﬁgxy\ﬁaﬁ't’& tl]@aﬂ ﬂﬁ}s?c?/rﬁriightggxlﬂ{ gets then

I ne_sa rice
y TeGRCIig f) 2 samgfes and

brushed i mmg g q.g'fge lltp?g ase
fornul ati on u5| ﬁg‘" i BH MR
Printed from M sAyatine thyspmber ¢ggerial @lopigs @&neé awyegar after 48 hours.

Subjects were 18-65 years old, had a minimum of 20 teeth, and had normal

salivary flow. Subjects were rejected if they had systemic diseases that affect the

. oral tissues, such as diabetes, blood cell abnormalities, Down's syndrome, or known

15  HIV-infection; had glossitis, moderate to severe gingivitis, periodontitis or other oral

infections, or were taking a systemic antibiotic or had done so in the two weeks
preceding the initiation of the test.

Each of the formulations was assayed for antimicrobial efficacy on
approximately 20 subjects. The subjects were requested to have overnight plaque the

20  morning they were sampled for a "single brushing effect” of a formmlation.

At baseline, a gingival margin plaque sample was taken with a sterile cotton
swab and placed in 1 milliliter of sterile phosphate buffered saline (PBS). Swabs
were gently rubbed along the gingival margin of the mandibular buccal surface
between the incisors. Subjects then brushed immediately after the baseline sample

25 with a dentifrice formulation using an electric toothbrush for two minutes. At

Printed from Mimosa 04/12/1999 10:26:51 page ~19-



WO 93/ 44901

PCT/ US98/ 06470 -18-
intervals of one and two hours after conpletion of the brushing, gingival
pl aque sanpl es were recovered with swabs as descri bed above.

The clinical design was a nulti-period crossover study. By nmulti-period
crossover studyoPs4¥eant an experinent in which subj ect BCTAISes0&ti®i ni st er ed
first one 5 treatnent, then "crossedigover” to receive a second, then

third and finally a fourth treatnment. The experinental design enabl es
each subject to serve as his or her own control. A "wash-out" period
of 2 days was used between testing different anti bacteri al

formulations. intervals of one akd¥voliolhd iaRéd| compBith & tHeQBhiRY, BGRHall flagh®St t ubes
and remai ned at %Wrgmg q,gtggv%gleﬁ&%ﬁdedg;messed wi t hin one hour. The

test tube sanple e In steril with a Spiral
Pl ater (Spiral Syst °“t‘5‘413? ﬁ%d”faF 3 TEi-pYrIog fpgssover géd“ hreEPdod agar

suppl ement ed wi eigssEvs Sth@epmmﬂwapmt @Hmmbjﬁ}t&:#e aodwistered first o@ckeysvil | e,
g/gE yl a]ncci:) ]; TBESﬁbﬁh@d t;i:%ﬂ‘&bﬁéd Wei" Qo kdoave 4 ﬁezb?;@ahwmlamnaw 4 Youith |
err or - THEAG ErindeRtal olifn nMI & it cttBQJn?easﬂi@r w0} ONY
pld g £ L

formng units. coun ans dinto
log[err] units. FE8h hqvebs daP By P P%‘?'lget%?n teshog tcondi tion
wer e gener at ed. amiacerigkformylationsd by subj ect for rel evant compari sons

and anal yzed by the Thenimgtvalmiinples wélel slevédtin Sdsgtabdsadll réradiied 4 room

er ??: L 'ef;aggeml eveﬂgﬁmlabeﬁﬁm %%e%ﬁﬁgﬂ&ﬁl{oﬁﬂ A (a0 uﬁé% Rl e stHalty | 21 NG tTE:
data are presenF’éde’ s%ﬂfpr?g'l’&‘ %SPP'?] hﬁS’r@ﬂ‘fag %’ﬂ‘é é’gc"é’é Wgad ang
18-90 i ncl uded @bﬁé@héh@%a@fequmlmemdmﬁ?étﬁbeesblgod (BBhnBecn Dickinsest i vel y.
For mul ati on 18- 88ckeyeilleyddalyladie Therpiatad sinples evere ftiieh tilicubated Tartdbicallk Gt ( N0

anti bacteri al 37°Cfoxaﬁ%&1r9 Iﬁ@t@na%?edd&ﬁéﬂlf&%otﬂa&%éoﬁh fofthin ari son
pur poses agajsnst

| ati ons, 18: 25 8 dy
Printed fro M rmsamﬁmc%?qu @'@gw%tr?éf o i‘) ts ﬁeana“dsmdard

deviations for each test condition were generated Data was paired by subject for
relevant comparisons and analyzed by the nonparametric Wilcoxon sign-rank test for
significance level. Hypothesis testing relied on statistics utilizing the multiperiod
crossover design of the clinical study.

20 The data are presented below in Table 12. Formulations 18-25, 18-87, and
18-90 included components set forth in Tables9, 7 and 8, respectively.
Formulation 18-88 inchuded the components set forth in Table 10 (no antibacterial
agent) and was used as a control for comparison purposes against
formulations 18-25, 18-87 and 18-90,
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Table 12 Ef fect of Antim crobial Agent Containing
Dentifrice Forrmul ations on In Vivo Bacteri al
Level s % %

Number - wobksmmsul - Active Conc. (1x10[err] fdvdfspdnsaro Bacteri al
Signififance of ation | ngy edi ent w ./ Ti me:

Reducti on Level Subj ects _ w .

vs. Control in Trial

Basel i ne 2 hrs. 18- 25 Hi noki ti ol 0.1 33.11 4. 47

49. 8% ** 17 A@ycyrrhiza 0.5 39.81
2.14 76. 0% A M .. ... glabra ext.

18- 90 Cedar wood 1.0 Effec _ icrobi _ t Cont _ tifrice * K K 17
18- 88 Cont r ol -- Famulgtivns on /g Vfvd Bacterial llavels NA 17
5 Statistical Results: Significance testing was agai nst Contr ol
(fornmul ation 18-§3) at [Z nours. WTcCoXpn st gn-rank mprcheg pairs with
| og[err] transfofned dita. %xAxp<Q. 01, [*p%0.05, *p<OjNwmber| NA = Not
Applicable 10 ormul- | Ackod S | SooRITEIxE CFUAILIES Bretial S sfme‘%ffe [ het dentifrice
formul ations i n(ru I ng . ani ifm cr.obi al | aQEAES t he| Qpeagnt invention
reduce gingival Ui ve"gatTerigl [1evBrE. 1 o1 P |

Exanple 5. " e hanol™Ext racti pfi"oF |a ycyrrhiza

gl abra 25granms Of powslanelkuy. ant matferial from dlycyrrhi za
gl abra was conbi fet—1t5 Wt 250 Tgrams o g 955 etiranotTwaten] m xt ure.
The m xture was $1&35r eqHinekitioinj ot | 33.11 | &47 [ o&ABE ehpet*at uf el7 Sql i ds were
renmoved fromthel|stirrgd mxtiire Wth a .| 4 Wiat npn fillter in a
Buchner funnel . Fa'yherc"’?"é’ al %of ¥8li dg?"was%é)g“ni eved with'a No. 5

VWhatman filter in a Bugfebeaexf ynnell. Addj ti opal soljids were renjved with a
VWhatman 1 micromgter fillLter im Bu er . fuhn A v um filtnation
Sl 1 [Ebeted . BS0eT o[ el A Vo T
an

¥ a B,

apparatus and 20 Toas il ayed t n the
solution a final |idgge. [ERgicC! ¢ 3388 BeMUT T O tien congentrated down
to a solid usingetotovaportzer: Prlinted from

M nosa 04/12% 1999 10:26:51 page -21-
Statistical Results: Significance testing was against Control (formulation 18-88) at 2 hours.

Wilcoxon sign-rank matched pairs with log | transformed data,
*kip<(),0], ¥*p<0.05, *p<0.1
NA =Not Applicable
10 This example illustrates how the dentifrice formulations including
antimicrobial agents of the present invention reduce gingival in vivo bacterial levels,
' Example 5

Ethanol Extraction of Glyeyrrhiza glabra
25 grams of powdered plant material from Glycyrrhiza glabra was combined

15  with 250 grams of a 95:5 ethanol/water mixture. The mixture was stirred overnight
at room tempetature, Solids were removed from the stirred mixture with a No. 4
‘Whatman filter in a Buchner funnel. Further removal of solids was achieved with a
No. 5 Whatman filter in a Buchner funnel. Additional solids were removed with a
Whatman 1 micrometer filter in a Buchner funnel. A vacuum filtration apparatus and

20  a 0.2 micrometer filter was employed fo ¢lean the solution a final time. The clean
solution was then concentrated down to a solid using a rotovaporizer.
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Approxi mately, 2.5 grams of a rust colored solid was collected as the crude
extract of G ycyrrhiza gl abra. VWhile the preferred

enbodi nent of the invention has been illustrated and described, it wll
be appreci at ed¥a &9V ar i ous changes can be made t her ei recausdsoato 5

departing fromthe spirit and scope of jjhe invention.

Approximately, 2.5 grams of a rust colored solid was collected as the crude extract of
Glycyrrhiza glabra.
While the preferred embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be made therein without
5  departing from the spirit and scope of the invention.
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Substitute sheet - 27 Novenber 1998 The enbodi ments of
the invention in which an excl usi vﬁm mll”ﬂ“)”ﬂ“lw lege is clained are
defined as follows: : m i nhi biting or
preventing growth of oral pat hogeni ¢ bacterita c?orrprl si ng: -22-

an antim crobiwbossg®nt sel ected fromthe group consi sti pepasbsiceerdar wood oi |,
chl oranpheni col, citronella oil, Gycyrjhiza glabra extract, juicy fruit
basil oil, lenon basil oil, | enon oi | and Rosmarinus officinalis oil-.

2. The conposition of Claim1, wherein the antimcrobial agent is

sel ected fromthe group consisting of cedarwood oil, chloranphenicol, and
@ ycyrrhiza gl abra extract . 3. The conposition of Caim 2,

wherein the antim Cr’ﬂﬁ'eﬁbodﬁﬂéﬁﬂbfﬂx&m%ﬁ&ﬁﬁﬁﬂcﬁﬁ@ﬁ@lﬁsﬂ@p@ﬁ@@l@rfFﬁﬂéngt' ng of

cedarwood oil and.d %Jeﬁlgeﬁﬁsﬂ ra extract he conposition
of Caim1, wherein I'mcrobial agent is present in an anount

effective to retard \A%gmlfhygﬁ)lre?aelcmg%otmgggc% G acterl a. 5. The

conposition of d ai Phiogeni ¢ bacteria are sel ected
fromthe group con5|%‘tﬁ“ﬁ‘ﬁ“”@?’alﬁ@?‘i‘Fﬁﬁﬁeggmﬂes%%’gﬁgms@r?ﬁﬁdéﬂ@ &b rectus,
Fusobact eri um rhiotaegheniopl, Fivomehy obn@hashigs gibraddirat, jBey épit dedlceilis mut ans,

and Strept ococcqﬁ@mﬁﬁmdxmwmmoﬁcmal,soﬂ'he conposition of Claima1l,
wherein the antimcrobial agent is present in an anount effective to kill

bacteri a. 2. The oral hygiene composition of Claim 1, wherein the antimicrobial
agent is selected from the group consisting of cedarwood oil, chloramphenicol, and
Glycyrrhiza glabra.

3. The oral hygiene composition of Claim 2, wherein the antimicrobial
agent is selected from the group consisting of cedarwood oil and Glycyrrhiza glabra.

4, The oral hygiene product of Claim 1, wherein the antimicrobial agent
ig present in an amount effective to retard growth of oral pathogenic bacteria.

5. The oral hygiene composition of Claim 4, wherein the oral pathogenic
bacteria are selected from the group consisting of Actinomyces viscosus,
Campylobacter rectus, Fusobacterium nucleatum, Porphyromonas gingivalis,
Streptococcus mutans, and Streptococcus sanguis.

6. The oral hygiene composition of Claim 1, wherein the antimicrobial
agent is present in an amount effective to kill bacteria.

7. The oral hygiene composition of Claim 6, wherein the bacteria are
selected from the group consisting of Actinomyces viscosus, Campylobacter rectus,
Fusobacterium nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and
Streptococcus sanguis.

8. The oral hygiene composition of Claim 1, wherein the antimicrobial
agent is present in an amount effective to inhibit the formation of dental plaque.

9. The oral hygiene composition of Claim 1, wherein the antimicrobial
agent is present in an amount greater than the minimum inhibitory concentration of
the agent.

This Sheet Has Been Replaced
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7. The conposition of d ai , cteria are selected from
the group consisting of Acti nomk - sfranpyl obact er rectus,
Fusobact €ri um nucl eat um Por phs Hm mﬂ)M’ is, Streptococcus nutans,
and Streptococcus sanguis. ¢ 8 onposition of Claiml1,
wherein the antimicrobial agent is present in an amount effective to

i nhibit the foWoa84#®m of dental plaque. 9. Threrroosmpeni t i on of
CGaiml, wherein the antimcrobial agepj is present in an anmount greater
than the mnimuminhibitory concentration of the agent. 10. - A
dentifrice conprising: - 23- an anti m crobial agent selected
fromgroup consisting of cedarwood oil, chloranmphenicol, citronella oil,

A ycyrrhiza glabra ey ragdenﬂﬂﬁe%r{sﬂ t ba5| I 0| I | enon basil oil, |enon
oil, and Rosmarinus off Ll n%L S {l’.t ted fro % q hurrectant

a binder; and (gent selecte Tlgm"p °f’ﬂ‘°és H%ﬂf PRy 8’!l d ai m 10,

wherein the ant |q1ﬂ°%b?nlfpl ﬁ!ﬁ@ﬁ’@a ik Ghygrdise gigbresivigy fwibbagh ol femop basilst i ng of
cedarwood oi |, «ofil lememgihadiRookarinesroficblpoily r hi za gl abra extract. 12.
The dentifrice of C gidhadide; Wherein the antimcrobial agent is selected
fromthe group conmgﬁ' le qf cedarwood oil and G ycyrrhiza glabra extract.
13. The dentifrice a’i m 10, wherein the antimcrobial agent is
present in an amount 2B4eBAM ve to retard growth of oral pathogenic

bacteri a. 14aswfacinb dentifrice of Claim 13, wherein the bacteria
are selected fromthat group consisting of Actinomyces viscosus,

Canmpyl obact er rectusil FuMﬁfécdoﬁmahum,wMeﬁﬁmpwpiamgmase@mdgi valis,

Streptococcus Mygaithe B kit QF Qedarkdod dilJshloRamphenicol, and EPeyrrhidne
dentifrice of C qu 10, wherein the antimcrobial agent is present in an

amount effectivé 1o kill oral pat hogenl c bacteri a. The
dentifrice of Claim erel terLa ar sel ected
fromthe group con3| gl ngﬂ {ﬁnfeogg w °f°é‘b‘§§??§m‘°ff§‘ﬁgﬁf‘bbs Elféei% rectus,
Fusobact er i um nuEmete e pessire/sfsxiamasd dlizd &lyarrhiaa gldptept ococcus mut ans,
and Streptococcus sanguis. The dentifrice of Caiml0,

wherein the anti nicrbbi aﬂ%@e@m@%&wmmwemamw Eefehtye to

i nhi bit the f or riat mounfeffeiting @lretqsd growth of oral pathogenic th&eria. The dentifrice of
Claim 10, wherein the antimcrobial agent is present in an anount greater
t han the m ni mum i nhid)i t Thydentifrice of Claim 13, wherein the bacteria are selected from that

group consisting of Actinomyces viscosus, Campylobacter rectus, Fusobacterium
nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and Streptococcus
SANBULS.

15.  The dentifrice of Claim 10, wherein the antimicrobial agent is present
in an amount effective to kill oral pathogenic bacteria.

16,  The dentifrice of Claim 15, wherein the oral pathogenic bacteria are
selected from the group consisting of Actinomyces viscosus, Campylobacter rectus,
Fusobacterium nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and
Streptacoccus sanguis.

17.  The dentifrice of Claim 10, wherein the antimicrobial agent is present
in an amount effective to inhibit the formation of dental plaque.

18.  The oral hygiene product of Claim 10, wherein the antimicrobial agent
is present in an amount greater than the minimum inhibitory concentration of the
agent.

This Sheet Has Been Replaced
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concentration of the agent.  ~~m~mmee Dot

19. A nmethod for inhibiting T g grow of oral pathogenic
bacteria conprising the step: ¥i mH [ RN oral cavity with an
antim crobial agent selected fropg I Hbi ’ﬁmsti ng of cedarwood oil,
chl oranphenicol, citronella oil, @& y&yr¥hi*zasgl &bra extract, juicy fruit
basil oil, |enswodsassdl oil, |enon oil, and Rosmarinus ofddrwkssedstes oil .

20. The nethod of Caim 19 wherein thg antimcrobial agent is selected
fromthe group consisting of cedarwood oil, chloranphenicol, and .

G ycyrrhiza gl abra extract. 21. The met hod of Cl aim 18, wherein
the antim crobial agent is selected fromthe group consi sting of cedarwood

oil and dycyrrhiza ?babr&ethodfor acm.%%oral im19, wherein
the contacting step

a
urther co 1 Se cont ct Vlt with an
anount of the antim &S g%ﬁ’ ‘Fia’e"c',‘t }B’g%ﬁ“ H"‘ﬁfﬁﬁt Br al

pat hogeni ¢ bact e¢dngisting of cedatWOQ‘BOﬂ ehippmphqgion!o@trguellcp@d WVQ’Z”MM@IJ@ n the oral

pat hogeni ¢ bact ejuics fisiebail bif; thndor baxil bil) denthh Ol And RUBBbrFAuE dfciRfis ALt | nomyces
vi scosus, Canmpyl obacter rectus, Fusobacterium nucl eatum Porphyrononas

gingivalis, Strept 0C 00,C USThE MO of Clilfk 18! WiRRinOROSEkiferobRI et 3s sclected 24.

The method of d g ket PG &0 | r | ses
contacting the or‘l’ t%eggx:ow;g%ﬁt ganecam)untﬁlq’ttl)l’f Q@ﬁ%ﬁ?‘%ﬁt%@gﬁm&%{%{e t
effective to kil#@fa pat hogeni ¢ bacteri a. 25. The met hod of

Claim 24, wherein th e |c acte Iectedfromthe group
consi sting of AC;}L ngfdr %B@@B‘gﬂ%ﬁ;mjp gg;g‘g‘ M{;Wmtliﬁﬁ@ﬁ&’ct eri um
nucl eat um Por phirem msp@msgm 12 glwbrmans, and

St rept ococcus sangui s. The nethod of C aim 19, wherein the
contacting step furtB&r é@mﬂb@sot@&mwéﬂlwmmeheonmcwmy fisieh an anount
of the antim CrO&Bnﬂ;hseﬁ&&ﬁicn therotdl\e@myq»lthrw Bhduntt dtahd StiERdrdbRN aftint dent al

pl aque. of%Ia] wherein the contacting step
further conpri ses cont act| e or aV| W|th an anount of t he

antim crobi al agent g5 eatqr é%ra éthelamﬂ %innag r‘tﬂora}ﬁogeg ratlon of

the anti m crobi al agent
selected from the group consisting of Actinomyces viscosus, Campylobacter rectus,

Fusobacterium nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and
Streptococcus sanguis.

24, The method of Claim 19, wherein the contacting step further
comptises contacting the oral cavity with an amount of the antimicrobial agent
effective to kill oral pathogenic bacteria.

25, The method of Claim 24, wherein the oral pathogenic bacteria is
selected from the group consisting of Actinomyces viscosus, Campylobacter rectus,
Fysobacterium nucleatum, Porphyromoras gingivalis, Streptococcus mutans, and
Streptococcus sanguis.

26. The method of Claim 19, wherein the contacting step further
comprises contacting the oral cavity with an amount of the antimicrobial agent
effective to inhibit the formation of dental plaque.

27. The method of Claim 19, wherein the contacting step further
comprises contacting the oral cavity with an amount of the antimicrobial agent
greater than the minimum inhibitory concentration of the antimicrobial agent.
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