WD 98/ 44926
.. PCTH US98/ 06468 : -1-
NTII\/IIAL COVPOSI TI ONS Field of the

i _ventlon : The present invention relates to antim crobia
;'conp05|t|ons product s i ncorporating such antim crobial conpositions,
and applicatio ntimcrobial 5 conposi tions.

Background of P‘ﬁ’egg/?%%/ﬁntl on 1- Periodontal di sXTFEHRent al
caries are of major public health and econonic interest worldw de. It
i's now widely recognized that both of these oral diseases are caused
~ by bacteria which grow in nasses on the teeth and in the gingival area. A
- 10 commonl y used: descriptive termfor these bacterial masses is "dental

;;phaque" In the | case of periodontal disease, Schluger et al.
.-{Sehl'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 ti ssues neet,
cause an inflammation of the gingiva called "gingivitis". This is
characterized by 15 swollen, edenmatous gi ngiva ("guns") which are reddened
and. bl eed easily | f plaque renmoval is inadequate, gingivitis may
progress to perlodontltls or periodont al di sease i n many

i'ndi viduals. Periodontitis generally is a characterized by a chronic
i'nf.lammation of the tissues around the teeth, which leads to a resorption
of - : supporting bone. Periodontal disease is the |eading cause of tooth
1'oss anong adults.: 20 Dental caries (cavities) are also caused by

bacteria, with Strieptococcus rincipal etiologic
agent (MGChee, M cihal ek & %@W@Wﬁ%‘éﬁﬁ@% : 279, Har per
&gﬁbm/(1982) : The pr Siglaf thednveationent al graque orpthe reanaF
t.hereof has | ong beé’hle tphesent inventidno ealatesofo datinsibropiste ndmpoyitiéns, tphududtd t | mat e

-.goal of i nhi bi tmébﬁao;ﬁh@ sk dnfiRicABfl RPNt Al applications for antimicrobial

5 composmons

Background of the Invention
Periodontal disease and derital caries are of major public health and economic
mterest worldwide. It is now widely recognized that both of these oral diseases are
caused by bacteria which grow in masses on the tecth and in the gingival area. A
10 .comonly used descriptive term for these bacterial masses is "dental plaque”. In the
case ?of periodontal disease, Schiuger et al. (Schluger, Yuodelis, Page & Johnson,
Peripdontal Diseases, second edition, pp. 153-262, Lea & Febiger, 1990) report that
dentsfﬂ plaque bacteria, growing in the area where the teeth and gingival tissues meet,
causef: an inflammation of the gingiva called "gingivitis". This is characterized by
15 swol:len, edematous gingiva ("gums") which are reddened and bleed easily. If plaque
reméval is inadequate, gingivitis may progress to "periodontitis" or periodontal
disease in many individuals. Periodontitis generally is a characterized by a chronic
inﬂafmmation of the tissues around the teeth, which leads to a resorption of
_supp;orting bone. Periodontal disease is the leading cause of tooth loss among adults.
20  Dental caries (cavities) are also caused by bacteria, with Streptococcus mutans being
the pnnclpal etiologic agent (McGhee, Mlchalek & Cassell, Dental Microbiology,
p- 279 Harper & Row, 1982). :
The prevention of dental plaque or the removal thereof has long been the
focufs of development, with the ultimate goal of inhibiting both caries and periodontal
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i - _ .forrratlon of dental plaque can be inhibited to a

nt _b _ brushl ng the teeth at frequent interval ?vvs?d)dd&?' ng al ong
or

) - effectively prevent the mat 1 on of
dent al pI aque or rem)ve substantially all of the dental pl aque
3 t hat has formed on the teeth. Since br uhi ng alone is often not sufficient
. to sl 5 prevent dental caries or perlodont al disease due to
- pat hogem c pI aque ‘bacteri a, chem cal nethods using

" ant : ~ ?ac't" e;lr Iald?ﬂ?%%rs] Cﬁ?‘ jle Hlil‘fil npé\?go%@gthl Pli)a%\rllezcaan Bgﬂhﬂi@d to a certain extent b hioride,

il pr odbmshingftly teathat frepueat MS’&F‘S]P‘E%QI?P%‘WEP" Shifigtent © eHeively ¢ hehe e
_r]g beeprefnt il fomatian of dimtalipleqican remove cubstastishy ll1ggbe denfilnce t hen,

Convaini hg - uﬂﬁ%&%&hﬂ%&eﬁbﬁ%%ﬁﬂ SuRBBRSHikg Q61 i0fennal sufficetitot s-

- known -t hat * hP noR‘ieY‘ing |dent=§| TrE o enodorrllfalo é&é a&t ogens plaqut"abactem’ s
ber berine and j chenisel ‘myshodls singj gnti-ba d‘ﬁ%ﬁ? Bﬁfmjk"%robl al
propertjes. . chioride, and agﬂpytdhumeﬁi@dﬂhﬂsabqeepﬂoﬂpsed u. S.
(I;’atenlt NIO 3,940, 476n13%§e06flnb@ﬁ1ﬁodﬁafsmmad‘mmemwheﬂuan@gﬂdmmbbmﬁm on of
ent-al ' pl.aque, h%UinE%EB ka%ﬁ’c%dbﬁpdoﬁﬁhéniédémwﬂiéﬂmﬂsmst 'inck @Rhm@y an active

i ngr edient of, (o]p W]

al I'yl i sot ml@cyaﬁ%&%ha"e&?“@ ‘f°ﬂ’8°sm°ns of Shl pmguc? 5° g% Esasty ene, f(fj?)
citral ,..(e) citexrelsiol, (f) nerol, or (g) geraniol.

l2J S. Patent No. 4, 91,i89modesthat hinskitn, oitwl, g;mbsmcmﬂonrml bewieg a | i near
0 pOI yphOSph?Lrser% @ndC YiinlpkC bRk Bl OR@GAEAy agxHibiBaiitictobial popdrdds, Or
m xt ures: t.hereo ; an aqueous medi um The conposition is

:reported to havégaé?ﬁm'&f’%"i’?r& effects and the
devel op-ment - cal cul8sPamtiNpS it leseribesiadusthod for inhibiting o tiallon

u. S

Patent .No:- 4, 96Gemtfisdlageks siich busprisds apicelésr applying tosthesiaeth e an Grtjve ingfrdient

-ﬁonb' nat "?0“__5 t hgf 6afouR QT RES ofd1bi ATcéritdtial ofp(apP4iigt isbtkiocyanpd, ifeturadmper gi | | us
ner g nosa. and- () eorRBHEE i af‘g?am’é‘é‘?%m&é“é?%%ﬂ“‘ At yaa e
cosmet i C Cor’rpOSI ti Onys B\atfﬂtéﬂ?d é%escnbes an orachompgsuPo';lqﬁl a td rﬁﬁr in

deseri bed as2(r qolyghosghatkes b cxslit polyphesphateand greathol Anefol 3‘157’?@ t he

not ed: i.croor gal’un&aﬁeousﬂﬁahﬂﬂsmid dagodtniis repdried to haye ent@eqt eets apsbj ng

S UI t abl £ as a prevent the development of calculus and periodontal diseases.

- U.S. Patent No. 4,966, 754 describes that certain essential oils and
combmatlons thereof possess antimicrobial properties against Aspergillus niger,
Candida albicans, Staphylocaccus aureus, and Pseudomonas aeruginosa and
. -therefore are useful as preservatives in cosmetic compositions. A blend of 14
- .essenual oils is described as providing desirable antimicrobial properties against the
noted rmcroorgamsms The described combination is disclosed as being suitable as a
preservative for cosmetic compositions. .

30 . US. Patent No. 4,999,184 describes oil compositions containing certain

pyrophosphate salts which are reported to provide an anticalculus benefit.

; U.s. Patent No. 5,316,760 descnbes a mouthcare product that contains a
combmatmn of Urtica dioica extract and an extract of Juniperus communis. The
combmauon of these extracts is described .as leadmg to a synergistic reduction of

35 both dental plaque and bleeding or inflammation of the gingiva. Achillaea

Printed from Mimosa 05/11/1999 14:08:11 page -4-



preservative for cosnetic conpositions. 30 U S. Patent
. No. 4,999,184 descr.ibes oil conpositions containing certain
L yir,ophosphate salts which are reported to provide an antical cul us benefit.
".U”S. Patent No. 5,316, 760 describes a nouthcare product that contains a
‘conbi nation of di oi ca extract and an extract of J gCOMIUNI S.
The W(%st/)‘tﬁ I nation of these extracts is descri g‘g*d&%&@eadi ng to a
synergistic reduct | on of 35 bot h dent a3 pl aque and bl eedi ng or
i nfl ammation of the gingiva. Achillaea
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- mllefoliumextr ods sbeln bl.e athvetothe
- ‘conbi nati on al%?""f"ﬁ@ g"ﬁ‘é’f%&‘g ni?%’%raﬁ%l{“ceg%%en“%‘ extf racts.
U.S. Patent No. OWQVE'CGSQICGEWF‘T‘%S“&mEmWﬁ on including thynol and
eugenol , and opti onab.ByPaent dbqii 12684 deseritzs @odvoippsitipn dhchadingf thymeisad, t hat

reportedly has 5u%emﬁ Ndnll BhtRAME aas.eﬂm&mehegammvsu&n & tehdseIcthee repOiedly Rdsi an t ea

tree oil, sage qi cal r b g the
antipl aque and &M &l q%(ﬁﬁtﬁ act Vlf “St%hgng?ﬁ&dﬂ ﬁ‘g gi?agﬂl‘?ﬁﬁrrtﬂl ated from
the discl osed c8®6¥ gnhancing ihe antipl aque apq AOtgpE 1t W"‘tﬁf‘iﬂ“%ﬁd}“é"ét erizes
the effecti venewnolhméﬁomﬁwldmleseémMOSIQ‘g@nt as an anti pl aque and

antical cul us agent: iGnelpicherty it EhidFacteibis el epfedtiveRBOE B dnfitnicPobial egentt@ M C, of

T, e 1 i i e B o g
Lo e, oy A5 3 oy i

observed. Atl® r‘?ﬁ?"ét Ty eom AP REPBBIal™ agent is
i neffective at mllhlxtengfmanmwrobmhhsem i Mgchtrr?ebagfﬁmw“ﬁh& qbéfﬁYfédL%t i on of
bacteria. At coragaitfatidnsbekbwathe WEC] dneantimicrobld @gentiis ineffective cit billingl oragent i s

Ef f teCt ive at ki |1rllﬁlﬁt§1g0tﬁe bﬁ'ﬂl‘ﬂpkﬂd' 1Etodubfon It Bakettiad NAt doncentrdhOBBENE ifRN 01:j t
acteri a. uce into
cavity l\/éIF grh an’ar{x Frog' nglt lg g}fécml ﬁtolmhﬁé o?% ﬁ%ﬁ%ee Fljom qu

&
-

t he oral Centra diately, -the
initial conclént repredyrtiopebhagieria o decrease due to the dynam cs of the
oral cavity. Event uaTipically, himdcelia agentsatednirodiced into thaaral ity ghandnitial agent

within the oral cgRéitalionM Allnoftadinedifdl R \hetihigal Nbricentrhtidhsheging tollasredsedue a goal of
those 20 WOt kiDgle bfhafiRY St BP0 é;ﬂﬁﬁaﬁﬁjﬂﬁle%&k%&%%aﬁml&%ﬁtlons to

use anti m crobi
Chl or hexi di ne hé‘%ené‘”}ﬁ’?:ﬂ’ﬁg “E‘E%'Eﬁw 'és {t has besn.a ggal of those 1ot

20 working to develop antiplaque and anticalculus formulations to use antimicrobia
agents that have low MICs.

: Chlorhexidine has a MIC of about one pg/ml and is the standard against

whfch other antimicrobial agents are measured. While chlorhexidine has a desirable

MI(§3, it also exhibits undesirable taste and has the undesirable side effect of staining

25  teeth.

Summary of the Invention
The present invention relates to the present discovery that the addition of one

antfmicmbial agent described below to another antimicrobial agent described below
resﬁxlts in an unexpected and surprising reduction of the minimum inhibitory
30 corfcentration (MIC) of at least one of the agents when determined in the
conéxbination, i.e., in the presence of the other agent. In other words, the MIC for
age}xt A, when measured in the presence of agent B, is less than the MIC of agent A
when measured alone, i.e., in the absence of agent B. Thus, when in combination
witi1 agent B, antimicrobial agent A is able to effectively inhibit or prevent bacterial
35 grc«imh at concentrations lower than the MIC for agent A measured alone. When the
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whi ch other antim crobial agents are neasured. While chl orhexidine has a

.. desirable MC, it also exhibits undesirable taste and has the

unde5| rabte side.effect of staining 25 teeth.

sfhe 1 nventi on The present invention relates.to the
5COV. t the addition of one antim cg ent

L ed - bel 8’{%)%%’4592 ot her antim crobial agent described %R?s@&osi’sg

; resul ts in an unexpected and surprising reduction of the m ni muminhi bi tory
30." toncentration (MC) of at |east ong"of the agents when determned in .
the - °- conbination, i.e., in the presence of the other agent. In other
wor ds, t;-‘_he_ M C for agent A when neasured in the presence of agent B,

“than the M, C of a en en r.ed in the
of agen?°“¥maﬁ‘?ﬂ&fa éﬁé{ We’g&fﬁﬁ\,‘\‘ﬂ%‘f’l nﬁ\%%u"f agemaé 13?1“3 redu%ed tga
bi al awmlowrlﬂsanaltﬂ MIG o agdnt ﬁé‘thm/@’ﬁl}‘at?qﬂi‘?'ﬁq Q"“’B""mb B¥act eri al

.'_e'n the IC for agentB alone, Stated anotherpﬁa}mvﬁ{én fagaie W BISB a@5Shll/ 1999

PCT i 'US 8 /:.86?1 8 combumtxon, at least oneV\Q' tge agents %s6able to inhibit or prevent the growth of

conmbinati on of beserie ae epnepntgion lovsr thanthe F%“c?"ltfaqqq?%%?hﬂ?i'g‘grﬁwgnbel ng
reduced to a  growthvafibarteria shverr ondyhme of theaghttOidlie cambinatiogisyreseit.eval uat ed
al one; “ anti ni cr obi. a'c&:%ﬂﬁoandrﬁambmng the@ftvweh $fDacériadetinkd/imlaycordainie lviith or

pr event ‘bacteri ﬁ;gtpg?sgné Wil e gt% nGRAGE i8S ﬁ%'&n& Rithidrdfal agent B 1M C for

“agent® B al one are |y

er e.nt ,
.conbi nat 104t amea'&ef%ﬁaeéﬁm@mfg °r}b§ ﬁgﬁ%ﬁba"? %r vent t he
. growth of. e seﬂ@mdeﬁ‘qnaﬂ’&tgﬂalpccemm p%bqrmnq’ (999@?"’091‘18}‘9 ‘thFPéa“H’BFfE tration

agent S: df the C‘ﬂ{mfuﬁﬂt ju ﬂ'u?t lﬁ&?éx??&mper bemes oil, lemon b4slIGAQ Feirloh @l SarkdOr

hi bi t th I g th
i:ope_!sentr-"l. P%ventel "f‘ﬁi’f‘f“ﬁ%@“ﬂi S |a(I"nal (l'onllf?s(ﬁ% @%ﬁlﬁmﬁgﬁobl a? aggnt B
- | = W‘?eﬁnel n agent

_ “arp Uit s beftdriadpimed in 6°°Pfﬁﬁ‘i°b I‘”tﬂ‘ f‘ﬁé’*“gj’l“%\)&"ﬁm&? 1
'A and. ac ent B amftimicrobial sgedt@eéatd oo givep emeieting obbrshesing, sefanroopeilber i ne,
- cedar V\gOdi" oil, | CQj:ﬂlL) RaRen kg Mella oil, cocamidbprépl :Elljmglgﬂglwﬁk G@CJ?hiza glabra
cocani dopr opyl di et C. r- s cin 1 i,

c%trqp L b Plggéi n@? frm Qé(f Xﬁ e;?ef"% i63 311 Serfighl Yagildil, lemon oi

hlnokltlol ~j ui erries oil, |lenmon basil oil,

| enon: oi i_:j,_f and - and R"’”‘RBM W E}ffl ci naI is oil. An additional conposi tion
- for inhibiti2eg the ghowtdordghice] Hith the cpresenty invertiveq then MIBEWIG MBI t h t he

. pr esent i hvent i QBndefeakibsles aghfif AninGhe prastneenof agent B dnlessnthar thbinihimagent

L Se' eCt ed fromt qr?}uﬂ{owpongé?\ﬂéﬁoﬁtdf rageanA D6 kD el 4ABitior; PebArMBO the Ghihimum
mhlbltory concentration of agent B in the presence of agent A is less than the
muumum inhibitory concentration of agent B alone. The compositions of the present
invention are effective at inhibiting or preventing the growth of bacteria such as
Actmomyce.s viscosus, Campylobacter - rectus, Fusobacterium nucleatum,
Porphyromonas gingivalis, Streptococcus mutans, and Streptococcus sanguis.
. In addition, compositions formed in accordance with the present invention
. may include a third antimicrobial agent C different from antimicrobial agent A and
3 .30 ant1m1crob1a1 agent B, and selected from berberme, cedarwood oil, chloramphenicol,
c1tra1 citronella oil, cocamidopropyl dlmethylglycme geraniol, Glycyrrhiza glabra
extract, hinokitiol, juicy fruit basil oil, jumper berries oil, lemon basil oil, lemon oil,
and Rosmarinus officinalis oil.
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chl oranpheni col, citronella oil, cocam dopropyl dinethylglycine,
A ycyrrhiza gl abra extract, hinokitiol, juicy fruit basil oil,
i berries 0| I | enon basil oil, I|enon oil, and Rosmari nus
inalts oil. In accordance wt h the present invention, the
meni-mum i nhi concentration of agent Aint pee of
agent Bis Ieggl&?%é%“t he m ni num I nhibitory conce??ﬂg% ?’g‘ﬁ of agent A
alone. In addition, preferably the m ni num i nhibitory concentration
of agent B in the presence of agent A is less than the m ni mum
I nhi bitory concentration of agent B al one. The conpositions of the present
25 invention are.effective at i nhi biting or preventing the growth of
. bacteria such as | SCOS.US cte ctus,
- Fusobacterium nucl S%Wﬁﬂgmsr}o "’Fimmr a“‘r"’owr#on%sp'g%%?{""g % Estefui ococcus
mutans, and St r SReeBT BRductarghiag. cleandrs, "wipes, p ma“F‘W""alﬂdP |° Y&‘S?Fpom tions
‘formed in accor gestioes. VEMpIBMOmmgnQprodwmmclu&rﬂennfncesandmguthmd:sude athird

antim crobial agent fhelohbitRRd fof mmnagmb@}mba&maq&akm@m&o

antim crobi aI a ,
chl or anpheni coI %&1 epmsgﬂﬂtvgﬂogg&%g}l%%e s%%g%% pm%gi&dn
. dimethyl gl yci ne, geranl ol, Ay extract, hinokitiol,
- juicy fruit basil ioiThe EIGHREGMB@FMUGSU%WHOH pfé%ﬁlhtya%mhmmin a 96w oi | |
and Rosmari nus qjdi fof \@hibfatiinlof three antimicrobial agents A, B, and C. Printed from

M mosa 05/11/ 1999 14: 08: ﬁétaxﬁﬁ‘@gscn onofthePreferredEx%le%At44926

-PCT/ US98/ 06468 : I n.accordance with the
present inveltion: ar 8 ped hergin, the fol °W’EH%3?5W§#’%&§' @88’&5{"5&1@@% as cl eaners,
wi.pes, phar maceut i'calBerkgriee" gefars th.gidipdro-9,10-dimsthoxbenzalel-ER-bragpdicrolyyr  or al
hygi ene product 564t lquidelizitduni iafid saite Sheznofl Botbediner s g edkaloid isolated from The
conposi tions f orgyiukiiP dral@isik 1€ 280 Vel SfhelORGHE i el BorbRMadeit BESIPr dance 5

| ‘(’:"'Otrrgotsr‘tel g:}esentExem}-flgrr}téaﬂJ"o%Fbeﬁr?e Hags &%eﬁr%'ﬁyﬁxf% gﬂleﬁeﬂéﬁﬁ@ﬁﬁﬂﬂet h the
15 and berberjp splfags, e Chenyical Absiract %"6“?‘1 ?fésfcr?’éﬁ%%? “E‘?er the di | ution

‘Drawi ngs
schene in a 96- Vistherineis 846p3-68-b f or a conbi nation of three antini crobi al
agents A, B, and C. “Cedarwood oil" refers to volatile whole oil extracts derived principally from

theéheartwood of Juniperus virginiana ot Juniperus ashei. Constituents of the whole

Q..

oil Eextract include thujopsene, cedrol, alpha-copaene, alpha-cedrene, beta-cedrene

20 and widdrol. The CAS number for cedarwood oil is 8000-27-9.

"Chloramphenicol” refers to 2 2-dxchloro-N-[2-hydroxyl -1-(hydroxymethyl)-
2-(;:4-mtrophenyl) ethyl] acetamide. Chloramphenicol is derived from Streptomyces
ven%ezuelae or by organic synthesis. The CAS number for chloramphenicol is
5675-7.

25 "~ "Citral" refers to 3,7-dimethyl-2,6-oct_é.dienal. It is the volatile oil of
Cyaf'nbopogon citratus and Cymbopogon flexuosus of the Gramineae family. Citral is
avéilable as a pure compound from commercial sources. The CAS number for citral
is 5392-40 5.

i “Citronella oil" refers to a commercially available oil produced by steam

30 disitillatmn of either Cymbopogon nardus or Cymbopogon winterianus. The CAS
nuinbe for citronella oil is 8000-29-1.

' "Geraniol" refers to trans-3 7-d1methy1-2 6-octadien-1-0l. The CAS number
for geraniol is 106-24-1. Geraniol is found as a constituent in other essential oils
such as citronella, lemon grass, rose oil, and palmarosa.
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Det ai | ed Description of the Preferred Enbodi ment 10 As used
; __'rller__el n, the followng terns have the foll ow ng neanings.
Berber_l ne'_' r_ef-'--e-r.-;s-_.;_t_o 5, 6-di hydr o- 9, 10- di et hoxybenzo[ g] - 1, 3- benzodi oxol o

_ i} quds 'ol-"-;r ziniumand salts thereof. Berberine is an alkaloid isolated
' q& saisde Canadensis L and several other planggpss '
.Ber ber| daceae I‘ Exenpl ary salts of berberine | ncI ude berberine
_hydrochl or.i de, berber| ne bisulfate, 15 and berberine sulfate. The Cheni cal

:'Abstract ‘Service Registry (CAS) nunber for berberine is 84603-60- 1.
Oedarwood oil" refers to volatile whole oil extracts derived principally
fc(r)omt t tthef heﬁrtvvoo?:l of Juni perus virgi ni ana or Juni perus ashel.
: n5|uensote,oe 3 Gt c pedrol,
.al .pha copaene, Fha\%(;I &?%ld%pm%d ﬂé‘&&& %Q bﬂg?ﬁhﬁdﬁéﬁ@%ﬁ%gms nunber
- : -d ;r__wood on*‘F3 85033@%8 64389 " Chl orarrphenl col " refers to
ey )

cet.am d%md@BLMeamlaamoﬁmlydyﬁhaegzmedsdvemma&ueepcmwéswwa -

N gAY 9r<9%%§gl§'éi&“e$2ﬁ5' %?éyc;;bﬁza Sora RS ifdMdes bl Qomamb@ni col s

di
is the volatile ghycyrjpic acid a“d gl tlr%’at uhsrqaeag%‘i‘J s gvgﬁ&@qifkoﬁpxuosus of
the ‘G ani neae f awinmgreiabsqurass 011 may be °° “M&V Is’éb‘?“ée’é’@“%?”’pﬂr}g” %ﬁg‘ﬂ’ﬂ from
comrer ¢i al ~ 'sour cRactidhidesézibed belovber for citral is 5392-40-5.

"Gtronella-oil" ref efg el W EChhliin Avikinliodl cRirat df TRijogliraRd by st eam
30 dlstlll Ion ‘of , t [
20, st 1o of S0 Yok RS s o RS s | s

numnber nel
" Gerani,ol " r ref erwith ajuicy Fpikcompouey;. JRE ‘tb23116‘36 A %#CT'"E'IZ’”'W'MCAS nunber

for ‘geraniol i's 106- 2lbniper Weerieanil'olcfeisso fvolatilel whele il @urast frqm dietdried, fipg her
es f ential-"0il's gyit of JopePustOmminis, CliPbssateae fRAIN Jotipes Berriesoil ds dsolknowmd
22 rOTg r iia age_- 7> extract of Junlper, f Jun b ot A MnipBiSéuribe/ T 499

':F’CT/ US98/ 06 46@ number for Juniper berries 011 188 g g9
"N-cocami dopr opy| - di feembop) beil, el esfersnig they vatatite prile, gil ko g. SEW

vanety of basil with a citral component. Lemon basil is a cultivar of Ocimum
basilicum L with a high content of citral.
_ ' *Lemon oil" refers to the volatile whole oil extract from the fresh peel of
20 Cifrus limon. Lemon oil is also known as oil of lemon or citrus limon oil. The CAS
.. number for lemon oil is 8008-56-8.
: “Rosmarinus officinalis oil" refers to the whole oil extract from the flowering
tops of Rosmarinus officinalis. Rosmarinus officinalis oil is also known as the
: extract of Rosematy, or the extract of Rosmarinus officinalis oil. The CAS number
oy .25 for Rosmarinus officinalis oil is 84604-14-8.
E Additional information regarding the essential oils described above can be
foi'lnd in Kirk-Othmer Encyclopedia of Chemical Technology, Fourth Edition,
-Volume 7, pages 603-674, John Wiley & Sons, Inc.
DT All of the foregoing are available from commercial sources.
o 3_0 "Minimal inhibitory concentration or MIC" refers to the minimum
' cdnccntration in micrograms per milliliter of an antimicrobial agent at which no
bacterial growth are observed. At concentrations below the MIC, the antimicrobial
agent is ineffective at killing or inhibiting the growth and reproduction of bacteria.
At concentrations above the MIC, the antimicrobial agent is effective at killing or
35 inihibiting the growth and reproduction of bacteria.
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83138-0-3, and 86438-79-1. "dycyrrhiza glabra extract", also
= nlown as licorice root extract, refers to the crude powder extract
on cyFrhiza g[ abra. Several varieties includi ng G typica 5 and G
diifera exist.: dycyrrhiza glabra extract includes as constituents

gl yeyrr hizi ¢ a%&%ﬁ?}% gl ycyrrhetinic acid. The whol e ext rﬁﬁ%us@@gal | abl e

from commerci al sources or nay be collected by sol ve tion,
- such as the ethanol extracti on descrjbed bel ow
- "Hinokitiol" - refers to beta-thujuplicin, Which is an extract of
. Thuj aplicata. 10 "Juicy fruit basil oil" refers to the whol e
- extract of a selected variety of basil vm'th a juicy fruit conponent.
Juicyfruit basil is u m cum
_"Juni per berries oil "ﬁh !éeﬁe}é\é?%w\%f"%l’q% wﬁ “I§ °fa“ nucr'ﬁ?’?laaéf’m? fosmsd We dri ed
i pe fruit agerd S‘EFﬁl dke pEsHR ﬁ‘?"§n“°€u‘i¥|h@§shé@a’és“?gaﬁ*i‘4 ynexpestedlye r

berries oil is alswﬁkawdwmasemtheMiCefatlea&tbneoinerMa,ll of #e mmtidicrobial uni perus
communi s, and JuRpRer memermmaad%ec&ﬁ,&ea&o m@mesf E%ecilﬁbnh@ﬁ:r oP @l es oi l
is 84603-69- 0 combinati on almae u]rqm apsgéce of{?llalPth%' génfs %‘h{sgur]gns? VrQJu tl | e whol e

oi-l extract from aM?(re vari| et corrponent
Lemon basil is a? s Fend’Pseﬁ?f‘ Frifive to mpresﬁ‘é?é‘?’? $’E‘ﬁ‘ﬁ?sln"mdl‘f5’aé“ H?ggh"econt ent
of citral. ordl pathogeriip bpgtania gigh asy4stivamyces yiscdses, Fatobacteriom tncleasunyi |
extract from the Porpdglompne| gingival) Siréptdébecks wuns, L S#epfocircks isanghis Sgndknown as
0i | of Iemon or @aﬁnfzﬂ%ah&%&u&o'l‘{m exdiifle, 4tk MIC for aé@lﬁ'ﬂ)ﬁsne i010 hefRAge | 1S
8008- 56- 8. 10 for RIS AUS offl%r&% "?rﬁ‘?’ 2‘%8 totthg1 whol e
oi |. extract from?ﬁéenfpoa\l/veﬁ ’ opsS O ?"Hlfé '?Tg(?’i'rﬂaa
Rosmari nus of fi c@%FB@"qumW dP%MIQrRS\REenhé ip fihe presence Oéigqnh’étde‘é?asﬁoserrar Y,
or the extract ofreliﬁysnmrthenusc of agant Aalans bypidn. undipectddAdhd supising 2mount.f Or
Rosnmari nus of fi cmmhdnﬁoxelﬂreﬁrsuﬁé{mﬂndéf #Fent B in the presence of aé&ld».tdb&éhaés
i nformati on regar, gm?tétn@m‘éﬁ A3 Bl ;5 bl AN 8 ek found
e inatio; I

4n Kirk-Q hney, |ao mca
nffa“%a“rs of the

_ ourt
Vol ume 7, paglés , 1°“J’6m‘? g@té ?&ﬁ@%g“\; the com

- foregoi ng are avdéitd éib"l ability mmmlpsﬁfer%umw tg(nhibit and/or prevengthei ral

i nhi bitory concemptowal iagd régrodittioh ofcbatefia tab 1o - dshdehtratichs of antind@oligint r ati on

i n mcrograms pelydpd A hﬁd ﬁeéonﬁﬁre@'ﬂ: by UnGmRRbA] a Br 6:{1 ‘ﬁﬁinﬁ&ol‘ilﬁ

bacter al 97 o h Ly SSiuel ﬁ%@%@fﬁ@ rﬁ%d‘ﬁ’f%p‘?“\ Sh &vewwm RN he
growth and r e oGeRSEMBHOLPT micEqbiel agents decreases feamh dhat Shes22sMBPE t he M C,
t he anti m crobi aliniGajlgrapplied. Fhdscloyt ¢ffectivaly lbwdring g MilC of35 antimicybbidiagéntg t he
growt h and repr ogGetis of@fne Rae1ghich that antimicrobial agent can be expected to iffiibifgred from
M osa 05/ 11/ 19%9@%111411@&0\“1 of Bébieria §s extended. The surpr}é\gg %ﬁt{ &n%%?a@ted results
PCT/ US98/ 06468
associated with the present invention will be described in more detail below and
25 il]:ustrated in the examples that follow,
Combinations of antimicrobial agents formed in accordance with the present
in:vention include: (1) an antimicrobial agent A selected from berberine, cedarwood:
oil, chloramphenicol, citral, citroniella oil, cocamidopropyl dimethylglycine,
Gjlycyrrhiza glabra extract, hinokitiol, juicy fruit basil oil, Juniper berries oil, lemon
30 bé,sil oil, lemon oil, and Rosmarinus aﬁicihalis oil; and (2) an antimicrobial agent B
dlfferent from antimicrobial agent A selected from the same list. In addition,
combmatlons formed in accordance with the present invention include geraniol and
an antimicrobial agent selected from_ berbenne_ cedarwood oil, chloramphenicol,
citronella oil, cocamidopropyl dimethylglycine, Glycyrrhiza glabra extract,
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-7- It has been observed that conbinations of antim crobi al
.agents fornmed in accordance with the present invention exhibit a

pri sing and unexpectedly significant decrease in the MC of at

east one, and preferably all of the antinicrobial agents in the

onbi nati on co%q,,e d0 the MC of a specific agent of the conmbi nat i on
..alone, i.e., in the absence of the other agents. This surrﬁ?‘mg?sﬁﬁ“ﬁ eduction
in MC has been observed relative to representative grampositive and

gram negati ve oral pathogeni c bact el a such as Acti nonyces Vi scosus,
Fusobact eri um nucl eat um Por phyr ononas gi ngivalis, Streptococcus

. nmutans, Streptococcus -sanguis and Canmpyl obacter rectus. For exanpl e,
~if the MC for theM ent B alone is 20,
. ‘in accordance w 0?%963““: {;Tle’tnt’as'l a’e’ﬁl?lf’% ’glgﬁ"eh‘fas'L°§ﬁ8“°n oil, an ‘ggent B

‘= are conbi ned, th%"SW"éf’ iglrdifellA in the presence of agent B decreases
relative to the MC O thegemy contdrlations o yntiaicrehizd agrattsetdortingboes, prferrsd ng

anount . FUdoliBREABAE Gnchide Se@iraddldYoil e aMaﬁhrﬁfEroﬁgleEEentBsél&teE heonP! €sENCE
of agent A de§r ﬁ%ﬁne,.chloranﬁ Lxﬁ&oﬁ ng-LjO é %épgpﬁhldg%rﬁgﬁc ng‘ %er?rﬁat hanM C of

amount that is s

agent A and of agzr@‘ﬁ'{’hﬁ"ﬁ b’i"ﬁé%ﬁ’ﬁ&ﬁ‘f&’& B it bad ol aod R o"’”’“”""“‘ gickaifie ability
of agent A, and @klef M%hlwefwénﬂegombmahmlhﬁtceﬁﬂn’d)bérmbr@ﬂerherbpm

growt h and repr Qﬂllwﬁmﬂhém@i chal taanidofbpyl MRthyIgREGE Rérkddl] MIAGIRYrrhiza

antim crobi al glabr %@,gﬁ&ts A and B, conpared to if only antim crobial agent
+ A or only antl m<cr:obial wer e ese escrlbdlnthe
*backgr ound o#dthe i n{BePso Rfefi“ﬁ% %I‘II’% °P’ﬂ}é‘m§6"s ‘E%'f‘?&seAslfe PRt f0f 2t

antim crobi al agreHmicroiat egans selectedofiome Wélotaﬂwnwﬂa@lt@hege@@eht%'rf@m

initially appli eglabrd nset, ligokétiof, fuddyifinitIbysill oflyyemnipan fertiésanil MnQ lendon dasil oil.

antim crobial agegk, preferred fok NBmBBAtoR wit birbdiRe Gl hiGraiibtienibol! Bathniol

neend e BT o e e arowr
“associ ated w1 h the PSRt WH‘“W mpludse hipgldtiol; e gombingtige eWitlet ai |

~ bel ow and 25 i | ¢hipsavaphendcpl,i ntmlheooemtlnmbm diethylglysiineo\geraniol, Glycyrrhiza
Conbi nat i ons of gliriz Néx@iich bjusiperalifrith Soif, Gl BednN badil Cll daNGE préféirfed tfee pr esent

i nvention i ncl udgmufnddon@hmaitol i'ﬁbfa'} hﬁlcrdm?{&n ﬁfﬁ@mﬁ&@ﬂﬂ&ﬁ&be“ ne,

cedar wood oill,..chlo

ron
cocani dopr op ﬁ@?‘ﬂw T glycine, gem@" Ffo’éz ff'reét'%"')(t ract,
hi noki ti ol , }{‘b. cy |f r Bfefernsdzsylts gre) obtaingdh wWhen Glyermize glapa extrach ifmbiged  pas |
oil, lenmon oil mﬂdaxfﬂmcmm ngatsaeikdtal fah calamobd ofyrolilofafiphanitol gerauivlc r obi al
agent B di jhfcs%rﬁeﬁtbashrda uBipbri Udhies 6D il@honaBENil, &nﬁﬂ'oﬁcﬁnadtoi-rﬁd}‘m& he sane

list. In additio PR’ é}ﬁr‘ed%} o&g;xgqgg “m (%g?’g)éga% de; (raztrannt

i nvention inclu hs ml
- berberi ne, cedar%ﬁ’éf“t?ﬁl 2805 Sfestesh oy esgprwood ol Aol dH’@P‘F eHPF ‘ol
- cocami dopr op%% qumarhrybgﬁ‘lymlned d ycyrrhiza glabra extract,
Printed from M nosa @hd foldgdid@ YomihiadtiBrslok tRag@fed- ftibacterial agents are preferred
and most preferred because of: (1) the degree to which the MIC of the individual
antfimicrobial agents in the combination is reduced compared to the MIC of those
agénts when evaluated alone; and (2) the MIC for the individual antimicrobial agents
30 that is achieved due to the combination of agents.
In addition to compositions that include two antnmmrob:al agents as described
ab;bve, the present invention also relates to composmfons that include more than two,

unna

su;f:h as three or four antimicrobial agents wherein__j:? the MIC of at least one, and
preferably all, of the constituent agents in the com]afi_ixation is reduced compared to
35 the MIC of those constituents determined ‘alone. - Accordingly, an antimicrobial
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e Goejuicy fruit basil oil, juniper berries oil, lenon basil oil,

n-or | . and : Rosmarinus officinalis oil. O the many

fzco'rrbr nations ofy logd crobi al agents set forth above,
: 'ge cedarwood oil and an antim crobi al q&%ﬁ{s&%g%ct ed from

© 5 ber beri ne, chl oranphenicol, citral, cocam dopropyl dinethylglycine,

- geraniol, : d ycyrrhiza gl abra extract, hinokitiol, juicy fruit basil

t oil, and Rosnarinus officinalis oil. Most preferred are conbi nations
¢ of cedarwood oil wth berberine, chl orarrphenr col, citral,

. cocani dopr opyl diélﬁté%lleg %%‘ 5RChe rpasnslatoflor‘th ?bov? qn%eﬁ%ra{x]u%xzaggl aigﬂrgpi‘l}aabr 2

. extract. 10 re

‘berberine and afjfferent f""&hf‘gem P%P@F“%\ gdnean be | added ) aganbin apdh pesnbBrimeni col |
citral, ger ani ol proGile/ & yhreeh¢opmponent comybsathman escbrdarct withitizopredentdhvengian. cy fruit

basi'l oil, juni peémlbﬁubxhse&' dtihicroBidladeMERNBLAS Id fofthdd- in accordahdeStithothef er r ed

for combi nat i f{)‘k&eﬁ& i?ﬁ&i&@x( Ip%%lélgrc%ﬁ;g&h\%&a%é}ggltﬁe Ec%?r&ﬁéﬁ oneand

d ycyrrhiza g r

preferred conbi n%faﬁe’iﬁ‘ﬁ@ aﬂrﬂf I%fo‘@n?“‘%@l&gf’}%l‘s reflnced, CATIPA%SY | ‘bﬁe\MIFI‘Pf those

chl or anpheni col , copstityents, deteoined alonsr olwyaddifionyein [spinglinstances, they MIEnefothe

d ycyrrhiza congitdetsdn ehetchmbihatioh W thpse lanfifitrobifiSagaitd is ralaékd|relaive thasi | oi | .
Most preferred fﬁéMICofvan&%’FRi‘n tdf@:l?ﬂiﬁéefcbmﬁthélﬂkée &0l are antim crobial
agent s sel ectgd frio eni Q ne | gl yci ne,
ger ani ol andtl@ yCy: rp}{‘rﬁzgm IOF%’I“ O%Pk%ﬁ??ts mzcﬁmpos' ot tdm%dlg% ‘é‘g‘?‘é w&%sul ts are
obt ai ned when G Yeyareset zavegroabasarwem%fo PRy pastiylap ygjues providegj thyt the

ant i m_ crobi al agedictosialtiedEbofftheammpenelats vfithccombination lid ashiaved laeddsaribed
geraniol, auav&ynstrou itbr R&8kd comipbnent ébmpss@tronb%gmgaoﬁldmtls@mno basi |

oil, lemon oil, é@: gy Za%'r??bsgved tog{ hd&%u@p%isinﬁa%&mw g fbshf ed for

_'corrbr nation with rac T Crobi al agents
sel ected frofr celd din She thr %Wﬂ‘i‘% systemy AP efle aget pendelate fo the ether twin s g i nus
of ficinalis oil.agsntsinarange from aPbws 5PQst toopbput 4 :560 telirevideiresiuctions inttheeMHOt ed
antibacterial agmaterdafe with@epids@tlinvention. and nost preferred because of: (1)

the degree to which tTﬂ@pM&laPﬂm&Jﬂ?of‘aﬂﬂhWoﬁmﬁa*em present 1@%@1&6@%&& agents in
t he conbrnatronrs reduced aents when

r? tﬁ%ﬁ) % in upn is 09 i &eqt p lar,_¥

eval uat ed al one; et h REoF 0 e Bdiov i gl aantyr Pobr agent s 30
that is achi EQ/edPrﬂﬂéﬂdt'Battth"ea'E?}ﬁ‘bPﬁﬁ“i b‘rFf%‘f“Vé@bPﬁ%dmg the 8T°W‘h of bacteridy 3ddi ti on
t 0 conposi tions 4ndék premantinglthe igvowttaof bantert; obiimbn armmnt thatds gegercthinhthel

‘above, the presemfic Iowe%mﬁrameraﬁgeﬁt%@.tﬁ@e&@o e PRasild: | vadsrial Mhen! 16! Ude nOr e

t han two, the MC
of at |east one, éo“'%gmﬁ‘s E‘J}&Q&g er égf%m"ﬁtpttde E’ke'&(kzlgrﬁggnlt J‘%lpt s in the
conbi nation is r¥BgugTieEns Aaeynt REYPrEHHE L ?e?eg'@#:ts

“det erni ned aP®neso, et oncdi the) cgmposition ist anpliest ohislivered, the concentration of the

' anﬁmicrobid agent is greater than the MIC of the antimicrobial agent with respect to

a ﬁaarticular bacteria. Suitable amounts range from about 0.001 wt.% to about 5.0
wt_;-.%, preferably about 0.01 wt.% to about 2.5 wt.% for each agent based on the total
wéight of the composition containing the agents.

30 . The compositions formed in accordance with the present invention are
apblied to surfaces where the inhibition of bacterial growth is desired, Examples of
prfoducts used to control bacterial growth on surfaces include cleansers, wipes,
pl{armaceuticals, and preferably therapeutic products such as oral hygiene products,
iné:luding dentiftices, mouth washes, and mouth rinses. Components of these

35 px?aducts that are combined with the compositions of the present invention are
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5| 'ected:fromthe groups set forth above wherein antinicrobial

- different fromagent A and agent B and can be added to

gﬁa ) provide a three conponent cogRESkbdaN 1 N

¢ ‘accordance Wt t?te present invention. Conbi nations of antim crobi al
agentsA ‘B and C forned in accordance Wi fp the 5 present invention

provi de corrp05|t|ons wherein the MC of "at |east one, and preferably

all of the constituent agents, is reduced conpared to the M C of those

constituents det er'm' ned alone. In addition, in sone instances, the M C of

the - constit l?ly sgie Cs ’(\:;lﬁgq}x d A8 }ﬁi/e Lthggoﬁgtk' éﬁ‘e%&pﬂﬁlMﬁgent s is

" reduced-rel ati vep r| ous > Are
Gonst i tuent  agerlpuchnggspectof e omposggs e 3 otpet Yoy SempeR MRy |
‘composi tions formed Dentifiessrod dendhpasiisi ave genem“! R dhigkered csirryj of a8 (#PF28¥E | s not
Climted: to any plithingthadriahia hiifmedas Buthedmnt sydtmt. Typieally, dentiffiesdiretidosn i n t he

M C of - the. CW%&&L&O%I,J&%&%:&@J hnhbciafi(sRfol PR @ vamiclel &5 @l aost,

- above. Ratlos for 't he \t;mg conponge S b é?ﬂ; ik OhdAGaEL pt 500: 1
to “about 1@86“’% PN 8% ervghg"n@p provi de, sur n unexpect ed
reductions in 15‘naltlﬁ@wlé?éf°amﬁ“?“ﬁé‘s%ﬂ\“é’éetf’cﬂrfﬂﬁrﬁéﬁ’m’%'?g‘{@f? ‘gﬁ’%? e agent

can.relate to thsodwhasteplmnt agents in a range fromabout 500:1 to
about 1 500 to provi NBmER N HrdsRBS ark Rvdilafle Mr(use in dentific@C &@mfiRNariudé t h t he

present "I nv. e? 5 nl&cg xero§el, ¢ Isnlma qrec?pﬂgtaso aﬁt‘é&l&ﬁﬁl af)ho@ﬁﬁ% n tduﬂfcmﬂxn tﬁlplsgtpﬁJ tobi al

_agent presen ons pr esent

i'nvention is not q‘Xdﬁﬂt‘t cumige uRydigte, F?IEH‘F‘aPy'?P&PW Cteorz‘tﬂ'ﬂ’ﬂ‘%’gr‘%‘?“&@d Bdat t he

- anmount pr. esent - | ipsodfblessodinm enctaphospitar di ng t he growth of bacteria

and/or preventi ng 't hexghgetohsuthbldmmdeasdteinclidedorbitdls, gigcesinmudpolyetiyiens s gr eat er
than the Nél gf the antimcrobial agent with respect to the

particular baeterfia. Jhen bt prgenip SH Al biatef oHBSl/nBnAGRAGRNCE Wi LD

the present: entii o s_carf
amount of the anWbWb‘F%P‘ﬂYm%é?ﬁhab%éﬁ‘t capggef,r}agfrg,eréamp&s 8%‘?%??‘("13?“;5 so
that once the com*psxﬁﬁablearthm]&nappl ied or delivered, the concentration of the

antinicrobial agent EXerfp ﬁ?tsﬁ{faciahaﬂndldae s%:ﬁinqz‘mrjiltualfﬁﬂtahdridﬁdeqmbeakenagent with

respect . to ?ft" rt|c ar bacteri a. Suitable anmounts range from about

0 001 Wt:%to abdu tgr ef er abl, abo Ll thfhose %thg about 2.5
. % f or - eacR%agent @5‘§€H’u§)ﬂa"f’ﬁ’ég‘t e commerc pifeolg pitft fhose BRSR® ¢ i on

cont ai.ni ng the ag!mtugrotl@mfreshmgﬂavorsSﬂqhéseme%qugd‘ﬁ@m?@}'ﬁ%@ i n accordance

with the present Invqniurﬁﬂesaframuﬂa washes pi2| gesxhlly Caqaeous, powable\bravlsions [oé

i nhi bition of - baghgrd gl ﬁt{‘ﬂiﬁ ﬁxéstqt%%ée%d mblﬁa‘l #f been mcor]StfrﬁEh.lCt s used
to control bacte r owt

faces. i
phar maceut i cals, rrgﬁ‘ffl 8‘?’5‘?"8‘?%? t‘ﬁael el llﬂ% %L q? Eﬁk @ %? hygi ene
- products, 25 pleesanide ke e i ‘F”PH*‘P%@ “%%Hct?’ eé‘%‘*“"‘ﬁ?ﬁﬂ ﬁ'l’%s 3 Rses.
_Corrponent s of t heﬁhtaaﬁﬂavoqnnstdhle:d:spetstm hugectarg(e) b imesove mauth fF%éh'é’@ﬁipém tions
of - t he: pr esent i Beat) bhdOdh aBfiVR agent. Often times, a surfactant is used to impart light foaming
: propertles to the oral rinse.
Dentifrices and oral rinses incorporating the compositions for inhibiting the
- 30 growth of bacteria formed in accordance with the present invention are formulated in
a conventtonal manner with the antimicrobial agents being present in an amount
above their MICs'as determined for the combination thereof.
: The following examples illustrate the surprising and unexpected reduction in
the MIC of the components when these components are combined in compositions
35 for inhibiting the growth of bacteria formed in accordance with the present invention.
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erably selected so that they do not have an antagonistic effect on the
“Toweringiaspect of the conpositions formed in accordance with the
esent’ i NVent,60sisone Dentifrices, or toothpastesyydksss@generally a
t'hi ckened slurry of an abrasive polishing material in an aqueous
hunect ant system Typically, dentifrices,jnclude an 5 abrasive to renove
stained pellicle, humectant(s) to provide a vehicle for the flavor,
abrasive, thickening agent(s) to structure and stabilize the dentlfrl ce,

sur fact ant mainly to supply foamduring use, fluoride to prevent

- cavities, and flavor to nmake the Mlg_gt taste pI easant .

- Nunerous abrasives e ayalla- nt X | es include
'silica xerogel, Betey 1 . . e”@ di cal ci um
.plhosphate di hydrate, aIMTmAﬁtfm:M &g;tsxg@mbngmpyrophosphate
cal ¢ci um carbonate, and i nsol ubl e sodi um rret hos hat e -
Exanpl es of suitable mrfelmlﬁt@ammmya@t%wmedﬂ pids Antimicrpbial

pol yethyl ene 5 agengl thatCireS conilfined to form a coxﬁokm@amawm@ateswnﬂpyheagmtc silica,
silica precipita§Rention dreROJNBInEY hridedidolili@Eftes how the MI@Y SFOKY Mitimibrotiall ymer s,

xant han gum and _carr.age s of materials that are
suitabl e as thi cRER I£esr ig e %ﬂ%&on%&%ﬁﬁ%?eﬁl ar]\# surf t nts i ncI ude sodi um
|l auryl sulfate and do’élé’é‘(y“l"%‘éh&létﬁé”as used to SHPE JPE T af ngents 10 MEr ous

fl avori ng agent s concentetionsi orile td detegnoing e MI€ ofthesp atztmg@wé egppis @lopgand

mnty or othey r g MRNfE dgbidRlich corhtsiked a6 fofrh B BanpositidaEin Agonlamewith yheus ed.
Oral rinses or #g&tm&lagé are general ly, aqueous, pour abI e enul sions of
flavors into whi ,

I N _NDSt st ances, .an.a cg.obi. al
i ncor por at ed. T4 ghegiegal &g\ﬁ‘ﬁ%ﬁ’ prEubgiEd EBJ, ?al T t%éhe udepfﬂfeavorl ng
~ agent to make t henlpme@h!elt agefys as §¢Seld)§ér‘?ﬂ°‘t"oth€|§’ec‘%’(j°‘lhﬁr°e‘f?ﬁk§§‘§’r g fler apeut i ¢
. or freshness qual2igod gn infois bellet atrésagperided in a solutiomiofbuifered fphaspiuate. | Fhest abl e
“dispersion, hyTeGLABRNKS ) wdsOndriRizQY Kith 0L ket pBdtomdiddi 6 kadNbigal density agent, and

an active agent. eﬁ%f)%nf)meters of betfeeh . {ﬁ%tﬁbn(eqb‘gal%ﬁ%SbQK h %iotn lf&l’gmg f oam ng

properties to th rinses
incorporating thaunfEHget diiter). GFhe iapapulioe Paeet ‘ﬁ o ] The Binplekich of the

attimicrobial agent dilution.
A sterile polystyrene 96-well plate was used to dilute combinations of
20 antimicrobial agent A and antimicrobial agentB. Using aseptic technique, 100
mncrohters of distilled water was placed in each test well. The dilution scheme of the
antlmlcroblal agents was separated into two parts, the first part being the dilution of
agent A and the second part being the dilution of agent B. One hundred microliters
of stock solution for agent A was placed in the first well of each column. This was a
25  one-half dilution based on the concentration of the stock solution. One hundred
miicroliters was then transferred to the next well and so on down each of the test
wells. Each transfer was a one-half dilution of the preceding well concentration.
One hundred microliters of agent B stock solution was then added to the first well of
each row and diluted across the plate in the same manner that agent A was diluted
30 down the plate. Afier the dilution of agent B was completed, 80 microliters of
growth media specific for the bacteria under study was added to each well.
In one column of the plate, 100 microliters of stock solution for agent A was
placed in the first well. 100 microliters was then transferred to the next well and so
on down each of the test wells in the column, Each transfer was a 1/2 dilution of the
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grow h of bacteria formed in accordance with the present invention are
mulated in a conventional manner with the antimcrobial agents

nt=~in an amount above their MCs as determ ned for the
n- t her eof . The follow ng exanples illustrate the
si-ng and upexpect ed reduction in the M C of pRgusatm@nents when

\ ‘conponents are conbined in conpositions 35 for inhibiting the
grovvth of bacteria fornmed in accordance \i\ith the present invention.

Printed from M nosa 05/11/1999 14:08: 11 page -12- WO 98/ 44926
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Exanple 1 . Determnation of MnimumInhibitory Concentration of

lcgg‘i):”ng'??lo nAgent Preceding well fpncentration of. agent A, TH Ford e s 'réﬂx%éth %ﬁoﬂﬁgent s in

exampl e ustr at.e M C of
- indi'vidual anti nfdypsine agent B aBE?&‘gmf‘ﬁ ns yyeEe us F"ﬁ%‘nfg' ME rrp05| tion

' “f'n-accordance wi Atidnhendggegtdhalone. Aftef dilution ¢fGEenhéra@nEIé‘!deﬂgﬁﬁtﬁeﬂ°“&r‘ﬂs al so

i [l ustrates how Edhshidd 8 ®rhiciofirsauf glontiChali spécific for thabpetetis uidar swiytwasat i on
wer e “det e[)m Ingd added to each well in thése FiFdoRirinb. €7 Pl ate was useddto dilute the
antimi crobi al “agent’s var, oncentra term ne
the M C of those ant |%PH°EV§B¥%W&§§%‘H?°§&W%%E‘C" %fid%gtg %"ﬁ%kﬂ if“ogeguﬁg agent s
when conbi ned t oinfthe fistwelbbaying atfingliliionaf epsrapane Sasgd ethe ﬁ‘é’cen"a“mﬁesent
invention. the stock sohAioh CTHe mérsdining Wélls vereviasne half dibdioe of the pRGdmer | C.
Prior to the dil ytj g efth thider. The966\ﬁhﬂ1lﬂmt&w&m@$ateag@d&&naﬁmﬁammﬁmd bel ow,

+ esuspended 11" PeE) ot PR quRrn i pulibe, The o P RoRADL BB BEET D0

resuspended |

normal i zed with §trgq5@eqcmqefw@pﬁ;§'t@pt0f06mg Vg jnc ﬁ }n}cg?' aér{queny Foomm 5 5 0
nanoneters of betoteitiond. TiBOanGrGRObagietia Fusabasistinn gudeatymand Flogahyromerngs ony
formng Un%&val%ﬂﬁéubﬁbd uniiériah etinbsphdri 6f 1084 tydwheaS%esbaatioxidsi de unti |
t he corrpl etion o crobi al agent d| I ution. A
.sterile pol ystyrene gléa]%/\“eﬂl a e vas. used to d SR 8 10f 20
‘anti mi crobi allSagent AOURMING AP PSSt HsP °’hg}§ ’?cu e lljs asep i c e hni que,
100 - nicrol |gtoewtlswnhagpegmph¢t@uetwépvepﬂ%h@ﬂfsﬂyée% T*}?V@Hé’ﬂn%@% t*Wel | . The
di | uti on schene @fiwest@ilution achicadblei i €atiobieal witiye sestropbatorastqy arading belowt o two
par t S, t he first OR)@rdD é 81 RPadiddRvid inlid#&tid? Brodkh) was considered representative for the '
combmatlon The MIC for each agent in the combination was determined by
20 accounhng for the starting stock solution concentration and the resulting dilutions in
the 96-well plate.
: The specific bacteria inoculated into the 96-well plate are set forth in Table 1
bélow along with the growth media and the incubation conditions for that

microorganism.
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agent A and the second part being the dilution of agent B. One hundred
- mcroliters of stock solution for agent A was placed in the first
'*Well ‘of "each..colum. This was a 25 one-half dilution based on the

we'II and: so —en—dewa—ea:e-h—e*f—t—h-e—t-e-st—wef

icentr:atiron of the stock solution. One hundred mcroliters was then
ot ansferred tqwggg pext well and so on down each of the t@plsosmssss Wells.

. 'Each!transfer was a one-half dilution of the preceding well concentration.
One hundred nmicroliters of agent B stock,solution was then added to the
first well of each row and diluted across the plate in the sane
manner that agent A was diluted 30 down the plate. After the dilution of
agent B was conpleted, 80 mcroliters of grow h nmedi a specific for
the bacteria under study was added to emgéRivel | . In one colum

- of ‘the plate, 100 microl i MuSor@hisioRKiIRG Tnabaton Contifns A Was

i placed in the first well. 100 mcroliters was then transferred to the next

M mosa  05/11/ 19 +3 S
a : : 15~ y

PCT/ _lsJSg 8/ 06468 Actinomyces viscosuté (XV) . 19246 V’Y‘éB?O' 25’ ﬁrs/ﬂ (;/aeroblc

precedi ng wel | cdreshiaatimonclofma @@t |A. 1082 fjoFawsidial | ddlys/}Te@fmaerelied i n

anot her . col 4 cﬂerﬁnﬁlon&a@gamazﬂ (PANEse3ixmp cobamEiae kehiSR adatobite tler mi ne

the M C for agent agant |6[ne ,ter dC%Br QiE agent A
al one and agent B__gfp,(apgccq,grputans @ rallet 257? - 8N 49111]3}?,? 0 Tedi a

\>aaavyv ottt

specific for the |§aaqt@aoccasm(§§ﬁ“dy m@492?5 dd SB'; ., | A8 huy37Caeroplg. fhese

om

transfer was a 142 dil 9 %snghe ATCC No.

AA LD el

two. col ums. s Bmth m croI |etersct 13 drwqcmnthers was, then added to
each well. This 565“'3”@ cszfnroth Yf Fex ol 5% aé&hﬂ&o@% Rab.oddish, UL i ON Of
one-quarter basefheﬁﬁlont odé%rhﬁcﬁ)%xﬁnﬁﬁmérm:n waer.  Lhe stock sol utions. The

renmgi ni ng wel |'s ®er e Taypfnsey Bt 13.0% iwk. txt volyyeastfextiadn @.5%0r Reremeli.0%g) L-cystein extpedt,| f or
each .transfer. THeni©E0054, Menpliond 0900ARYs and PROmiiites distilitdre’e™ condi ti ons that vari ed
10 based on the parTheautmitrobilcgenty fiysmivbinh agbhicA anslraghit B virag selected are

Act i nonyces Vlgscgélﬁﬁ'zhmTableﬁefo%pt ococcus nutans and Streptococcus sanguis

wer e i ncubated under anbient room c@di tions. The anaerobic bacteria
Fusobact eri um nucl eat um and Por phyr ag— gingivalis were incubated
under an at nosphere of 10951k gﬁ’é‘?‘?ﬁgg% Xhon di oxi de and the bal ance
nitrogen gas. 15 CF@W@M&@@% hours of incubation, the incubated

plate was read for m crobicBloramphenicoldCRW h Wi th a spectrophotoneter by
optical densify (C]D) ) Thec‘ﬂﬁucrﬁﬂnt ai ning the
| | Citronella oil (CTR1)
Cocamidopropy! dimethylglycine (TB1)
Geraniol (GRA1)
Glycyrrhiza glabra extract (GLY)
20 Hinokitiol (HK1)
' Juicy fruit basil oil (JFB1)
Juniper berries oil (JPE1)
Lemon basil oil (LMB1)
Lemon oil (LMO1)
25 Rosmarinus officinalis oil (ROF1)
In the following tables, the respective antimicrobial agents A and B are
xdentxﬁed with respect to the abbreviations set forth in Table 2. In addition, the five
mlcroorgamsms set forth in Table 1 are referred to by the abbreviations set forth in

Table 1.
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| owest dilution achievable for each agent with a spectrophotoneter reading
beI ow 0.05 OD (i.e., no detectable mcrobial growth) was considered

' ] tative for the conbi nation. The MC for each agent in the
‘Was deternined by 20 accounting for the starting stock

___concen(t)rat | gn and the resulting dilutions in _linhsw@%‘% wel |

';'pl ate.

he specific bacteria inocul ated i nt&° wel |l plate
are set forth in Table | bel ow al ong with the gromh nedia and the
i ncubation conditions for that m ctbor gani sm
Printed from M npbsa 05/11/1999 14:08:11 page - 14- WO 98/ 44926
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Table 1 '
Condi ti on S . Various comb1mau:l((:nrlsoc(y)tr tgeazrt]nltusmnc% bia gé’é'tn s&'e\{efgrtha{nl 'Pa%fé aw%elsrg n
Gowth ° evanugtgcu lim¢cordance with the protocol set -fogtheabhows g:amdgrn{o identify
ATCC NO ddabinations of agents that wilDiabibit ivisibe in vitro growil tof miomyorgasisms S COSUS
( AV) S %%aluate the MIC! GtIh€ agehts in the cofhBinktion/ 3x [8difdrARCI6MEM C-

5 concentratlon, e.g., (MIC), of each of the antimicrobial agents used in the two
component combinations that inhibited visible in vitro growth of a particular
microorganism was determined in accordance w1th the protocol set forth above. The

' resultmg data are summarized in Tables 3-16. In each of these tables, a mean MIC
vafue is given for agent A alone. Because multiple well plates were inoculated and

10 inciubated in accordance with the procedure above in order to ascertain the
inf;onnation regarding the multiple combinations, in each run, a MIC for agent A
alone was determined. The MIC for agent A alone given in Tables 3-16 represents

thej mean of these values.
Table3
15 'MIC of Cedarwood Oil Alone and in Combination with Antimicrobial Agent B
Agent MIC (pg/ml) of Cedarwood Oil When Combined
With Agent B for Identified Bacteria

A B AV FN PG SM Ss

RCI - 365 | 365 | 78 | 313 | 156

+BX1 7.8 2.0 2.0 7.8 2.0

+CR1 7.8 3.9 2.0 2.0 7.8

+CIT1 7.8 7.8 3.9 7.8 2.0

+CTR1 2.0 15.6 3.9 7.8 7.8

+TB1 | 78 156 | 20 | 78 | 313

+GRAL 3.9 78, 2.0 7.8 2.0

+GLY 7.8 156 | 39 7.8 3.9

+HK1 15.6 156 | 39 7.8 7.8

+JFB1 78 | 156 3.9 2.0 3.9

+JPEl 20 | 156 3.9 7.8 7.8
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Fusobact eri um nucl eatum (FN)

dI“.StI |l ed water. 5

..hr:s.37[ err] C/ anaer obi c
G:.-rredl a2 48 hrs/37[err] C/ anaer obi c
175 TSB[ err]

; WO 98744926 49295
y.ptIC Soy Broth 3.0% wt .

2

10933 FN nedi a3 48

Por phyrononas gi ngivalis (PG

48hrs/ 37[ err] C aer obi c

Tryptic Soy oth 3.0% wt . to vol
~extract 0.5% L-cystein 0.05%

990 mlliliters distilled water.

- vol ., yeast extract 0.5%

0.0005% Menadi one

20 set forthin T

“Table 2

Cedarwood oil (RC)

. Ctral (CT1)
-Cocam dopropyl dine

d ycyrrhiza glabra

Juicy fruit basil o

(JPE1)

Lemon oi |l (LMO1) 25

In the following ta

33277

St rept ococcus nut ans (-Sl\?/p:'gif:
St rept ococcus

TSB[ err] 48 hrsj %S{SJW aerobi c

to vol., yeast extract 0.1%

3 Tryptic Soy Broth

Peptone 1.0% L-cyst ein extract,

_ The antimicrobial afentsAgmbm mi A CApe/mD OACWOQ@GHWI’B‘GEF‘én@eileCt ed are

hbl e 2 bel ow.

With Agent B for Identified Bacteria

Hemi n 0. 0005% Menadi one O.

milliliters
yeast

00002% and

3.0%wm. to
Hem n

A

perjper i ne nydroc
B AV

&N or ahprﬁﬁgﬁi %&AI o)

15
| t rionaly afoi cT
Ly JI.‘@/TQ & 20 ig ( Bjs) 2'9 iol (GRAl)
A PASSIANINN Mg - N
pX t raot +LKDY)| 207.8 15.6 3.9 74 nokitg off (HK1)

T JIHBI)

HROBhoh B3 1| of$6 (LN

JymT per{berrigs oil
39 7.8 j

bl es,

the respectiveTggéym crobi al

Rosmarinus officinalis oil

(ROFI )

agents A and B are

identified wth resppeetBiBerindBydsRloANd Abhddns inTRnbinatidn!With Wnlighdrébia? - | N
‘addition, the five m croorgani smsaggkpforth in Table 1 are referred
to by the abbreviations set forth in Tabl e 1.

oL/l 141000

Printed from nosa
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A 40014 sk

OSF O TIC (paimb) o Betoerine Fydrochloride When
Agent Combined With Agent B for Identified Bacteria
A B Av | PN | PG | sM | sS
BX1 | - | 319 | 385 | 114 | 433 | 469
fRC1 | 39 | 156 | 78 39 | 78
#CR1 | 39 | 156 | 78 20 | 39
sermi | 20 | 78 | 20 | 156 | 156
+«CTR1 | 78 | 20 | 39 | 20 | 39
+1B1 | 313 | 313 | 78 | 313 | 156
+GRA1| 39 | 78 | 20 | 78 | 156
+GLY | 156 | 156 | 7.8 156 | 156
+HK1 | 78 | 156 | 20 | 313 | 39
HFBL | 156 | 156 | 20 | 156 | 156
WPE1 | 20 | 78 | 78 20 | 39
MBI | 20 | 78 | 20 39 | 78
samMol| 20 | 20 | 20 | 156 | 78
+ROF1 | 313 | 20 | 39 | 313 | 20
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Vari ous conbi nations of the antimcrobial agents set forth in Table 2 were
- .evalyated in accordance with the protocol set forth above in order to

e conbi nati ons of agents that will inhibit visible in vitro
¢Toorgani sns + and evaluate the MC of the agents in the

1 ion, the lowest 5 concentration, %9 Q%F of each
of:“thhe anti m c{r%oblggﬁﬁagents used in the two corrpone%f:'i"(‘,J ABtfati ons
that- inhibited visible in vitro growth of a particul ar m croor gani sm

was determned in accordance with the pri‘ﬁ ocol set forth above. The
resulting data are sumarized in Tables 3-16. In each of these tables, a

mean MC - value is given for agent A alone. Because nultiple well
- plates were inoculated and 10 incubated in accordance with the procedure
-_-;__above inorder to ascertain the information regarding the multiple

abi nations, in each run, a MC for agihlesA al one was deternmined. The

: for. agent A al omc ngmﬂumdmAEa&)hxﬂSn GerﬂlﬁnanggW&Eanﬁrmcrobml Agel@ mean of
t hese val ues. : _ Table 3 15 . M C of
~ Cedarwood Q| Al on:e arrd—Tr—Cori g it B
‘Agent | MC (dg/nm) of Oedar W)%El*g@ll OﬁM@K“@oWbﬁnr?@@bm
Wth Agent B for ldgntifAgeht Bactieri aW:thAgenthorIdentxﬁdaBactena B AV
FN PG 11| SN) G 36.5
36.5 7.8 31.4 A 15 6B av | w |6 || ss |73
2:0 2.0 7. 8 2.0 $CRL 7.8
= 8 2.1 0. 0.9
3.9 20 2. HEl 2§ 0 :-2,1._ ol 7.8
. 7.8 . .39 7.18 2+BK1 0.2 0.4 1.6 8.CTR1 04 2.0
©15.6 - 3.9 : 1—8 _ 7- 3. Tl 7.8
' 15.6 . 2.0 7. B1RCI | 02 08 | 01 1 0gpa 01 3.9
7.8 20 7.]8 2 y 7.8
15.6 3.9 7. s L N 6?—% 02 | 156
15.6 3.9 7.8 AT | 04 0.8 08 | 64FBl 04 7.8
~16.6. - 3.9 2. 39 — FTIPHT 2.0
15.6 3.9 7.8 HTRL | 01 0.1 | 08 | 0l 04
| ‘ +IB1 | 1.0 10 | 78 | 10 | 10
+GRA1 | 0. 08 | 08 | 08 | 02
+GLY | 04 | 08 | 08 | 08 | 08
+JFBl | 04 04 | 04 | 04 | 04
#PEL | 01 | 02 | 02 | o1 | o4
+LMB1 | 0.1 0.4 0.2 0.1 0.1
+LMO1 | 0.1 02 | 08 0.1 0.2
+ROF1 | 0.1 o1 |02 0.1 0.4
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PCT/ usos/ 06468 -15-
Agen’ coo - MC (pg/ m ) of Cedarwood G| Wen Conbi ned
Bfor I'dentified Bacteria A B AV
SS +LMB1 08106468 2.0
T, © wosi +LMOL 7.8TCTE 6 3.0
7.8 3.9 +ROF1 17 15.6 15.6 3.9 3.9
7.8 Tabl e 4 M C of Berberine
Hydrochl ori de Al one and in Conbination Wth Antim crobi al
Agent B 5 MC (pg/m) of Berberine
~ Hydrochl oride Wen Agent Conmbi ned Wth Agent B for
Co dent ified Bacteria A B AV FN PG
L8] SS - BX| Table63) 9  38.5 11.4  43.3
' MIC of rhiza glab. tract Alope gnd in Combjnagion With 3 9 7.8
3.9 15.6 7.8 Anfinfbrobial Ageit B -~ +CIT1
7.8 5 2.0 15.6 15.6 +CTR1 7.8
a3 e 9T MIC (ugmD) g iz ‘é}?}imcw .3 313
. . 6 When Combl Agent r Identified }- 8 2.0
15.6 Agent Bactena
A B AV FN PG SM SS
GLY - 15.0 15.6 12.1 15.6 6.6
+BX1 7.8 39 . 1.0 7.8 39

+RC1 | 39 | 20 | 20 | 39 | 39

+CR1 1.0 1.0 1.0 39 2.0

+CIT1 1.0 1.0 2.0 1.0 1.0

+CTR1 3.9 20 39 39 1.0
+TB1 1.0 1.0 78 15.6 L0

+GRAI 3.9 39 39 39 1.0
+HK1 7.8 39 1.0 1.0 1.0
+JFB1 1.0 20 20 1.0 2.0
+JPE1 39 2.0 39 1.0 1.0

+LMB1 3.9 39 20 3.9 1.0

+LMO1 20 2.0 2.0 3.9 1.0
+ROF1 1.0 20 1.0 1.0 20
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+GLY 15. 6 15. 6 7.8 15. 6 15. 6 +HK
7.8 - 6 2.0 31.3 3.9 . +JFB1 15. 6
2::( 115.6 15. 6 +JPEI 2.0 7.8
2. 3.9 +LVB1 2.0 7 8 2.0
L7.8 +LMOL 2.0 2.0 15. 6
o WO ol 313 2.0 5 g FOTUSHORgS 50
{ ted fromM m)sa 05/11/1999 14:08: 11 page -17- W) 98/ 44926
. PCT/ US98/ 06468 18 - 16-
. Table 5 M C of Hinokitiol Al one and in Conbination Wth Antim crobi al
; Agent B MC (pg/m) of H nokitiol Wen
- Conbi ned j Agent th Agent B for ‘Identified
. ‘Bacteria A B . A‘gﬂﬁ FN PG SM SS
P S 0. MIC of Gersnigl Alone an in Combingtions With Antimigrobial Agent B
0.2 L 0.4 1.6 0.1 0.4
' MIC (pg/ml) of Geraniol When Combined
: Agent With Agent B for Identified Bacteria
A B AV | FN PG sM ss
GRAl| - 1333 823 147.9 133.3 127.1
+BX1 | 313 313 313 | 313 31.3
+RCl | 625 15.6 15.6 313 313
+CR1 | 625 313 313 | 625 313
+CTRI | 156 | 156 | 313 313 15.6
+TBI | 125 | 313 31.3 125 62.5
+GLY | 625 | 156 3.9 62.5 313
+HK1 | 313 156 | 156 39 62.5
+JFBI | 78 313 | 156 313 313
+PEl | 313 156 | 625 313 5.6
+LMB1 | 313 15.6 62.5 313 31.3
+LMO1 | 313 7.8 62.5 313 313
+ROF1 | 313 313 15.6 313 313
s | ' Table 8

EMIC of Chloramphenicol Alone and in Com'binati'on With Antimicrobial AgentB

Agent MIC (pg/ml) of Chloramphenicol When Combined

With Agent B for Identified Bacteria
A B AV FN PG SM SS
CR1 - 54 1.8 6.9 52 32
+BX1 {- 3.1 02 02 | 3.1 3.1
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0.1 0.2 0.1 +CR1
0.2 0.2 +Cl T1
0.4 +CTR1 0.1
+TB1 1.0 1.0
+GRAl 0.1 0.8 0.
+aY 0.4 0.8 0.8 ’EETQJS%”’““ .
0.4 0.4 19 0.4 +JP
0.1 0.4 = +LMB1 0.1
.4 0.1 +LMOL 0.1 0.
0.8 +ROF1 0.1 0.1 0.
0.1 0.4 Prirted—ronrMrmosga
05/11/1999 14:08: 1] padigent1g- | MIC (ug/mi) of Chloramphenicol When Combined
‘. ' With Agent B for Identified Bacteria
A B AV FN PG SM SSs
+RC1 04 1.6 0.8 3.1 0.8
+CIT1 0.2 0.2 0.2 0.2 04
+CTR1 1.6 04 3.1 1.6 1.6
+TB1 1.6 0.4 1.6 3.1 08 .
+GRAI 0.4 0.2 0.2 0.8 0.4
+GLY 3.1 0.8 04 1.6 0.8
+HK1 3.1 0.8 04 3.1 3.1
+JFB1 0.2 0.4 1.6 3.1 04
+JPE] 1.6 0.2 1.6 0.2 0.2
+LMB1 1.6 0.4 0.4 3.1 0.2
+LMO1 | 1.6 0.2 02 1.6 0.8
+ROF1 02 0.2 31 0.2 0.2
Table 9
MIC of Citral Alone and in Combination With Antimicrobial Agent B
MIC (ug/ml) of Citral When Combined
" Agent With Agent B for Identified Bacteria
A B AV FN PG SM SS
CIT1 - 2125 76.1 75.0 171.1 147.9
' +BX1 31.3 313 15.6 31.3 31.3
+RC1 125 125 62.5 125 125
+CR1 62.5 313 15.6 62.5 313
+CTRI 7.8 39 15.6 15.6 15.6
+IB1 125 313 313 62.5 31.3
+GLY 125 313 15.6 125 7.8
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Tabl e 6 M C of

za: gl abra Extract Alone and in Conbination Wth

MIC of Citronella Qil Alone and in Combination With Antimicrobial AgentB

Agent B 5 MC (pg/m) of
act p)E8s a0 ned W th
Agent Bacteri a
AV FN PG SM SS Gy
12.1 15.6 6.6 R +BX1 7.8
7.8 3.9 +RC1 3.9 2.0
3.9 +CR1 1.0 1.0 1.0
j TCH T1 0
| sCTRL 3. M€ (ugf 3 Gyl Whenogbinef . 0~ %
1. fHgent 7.8 15 With Agept B for Identified Bacteria - L GRAL
'A3.9 8.9 AV0 FN PG SM +HK1 S8 7.8
. U YK 15.6 39 | Bl 313l 3A 156 2} 0
| Bl | 186 156 o 156 13 456 2|9 156 b g
| +mEMOL 312 156 | 2.313 23@3 3 §.3 0
2.0 qomBt- 0 1560 - 7.82.0] 78 31.3 313
+LMO1 31.3 15.6 7.8 15.6 3.9
+ROF1 62.5 15:6 313 62.5 3.9
Table 10

Agent MIC (ug/ml) of Citronelia Oil When Combined
: With Agent B for Identified Bacteria
A B AV FN PG SM SS
CTRI1 - 119.8 76.9 198.4 1384 156.2
+BX1 313 31.3 7.8 62.5 31.3
+RC1 62.5 7.8 3.9 313 313
+CR1 31.3 15.6 15.6 31.3 3.9
+CIT1 62.5 15.6 156 62.5 62.5
+TB1 62.5 31.3 31.3 125 31.3
+GRAL1 31.3 31.3 313 31.3 31.3
+GLY 31.3 31.3 15.6 31.3 62.5
+HK1 62.5 31.3 3.9 62.5 7.8
+JFBI 31.3 15.6 31.3 31.3 31.3
+JPE1 313 78 31.3 31.3 31.3
+LMBI 3.9 15.6 31.3 7.8 7.8
+LMO1 39 156 313 15.6 15.6
+ROF1 31.3 156 15.6 31.3 7.8
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Pr| nted fromM nosa 05/11/1999 14:08: 11 page - 19-
_PCT/ L - 18-
Al one and in Conbination Wth
MC (pg/m) of

M C of Gerani ol
Agent B

i N hoen o heogens Blor
SS GRAL 133. 3 82.3 147.9
127. 1 +BxI  -21- 31. 31.3 31.3
31.3 +RCl 62.5 15. 6 15. 6
31.3 +CR1 62.5 31.3 31.3
31.3 +CTRI 15. 6 31.3
15.6 +7p1 Lblellys 5 31. 3 31. 3
62. 5 MICof Oi d - i _
31.3 +HK1 31.3 15. 6 15. 6 3.
+JFBl LY. (ng/mi) oigﬁc‘; Fruit _Basiilai'l ‘When Combid- -
;  Agent With Agent B for Identified Bacteria
A B AV FN PG SM SS
JFBI1 - 89.6 73.7 36.9 95.8 93.8
+BX1 62.5 313 39 313 15.6
+RCl1 62.5 31.3 3.9 62.5 31.3
+CR1 31.3 3.9 3.9 3.9 31.3
+CIT1 15.6 15.6 15.6 31.3 31.3
+CTR1 15.6 15.6 39 15.6 15.6
+TB1 313 31.3 15.6 62.5 62.5
+GRA1 313 15.6 15.6 15.6 31.3
+GLY 62.5 313 15.6 62.5 31.3
+HK1 62.5 313 39 62.5 313
+JPEI 15.6 3.9 39 7.8 15.6
+LMBI 15.6 3.9 7.8 31.3 15.6
+LMO1 15.6 15.6 15.6 15.6 31.3
+ROF1 15.6 39 39 15.6 156 -
5 Table 12
IC of Juniper Berries Oil Alone and in Combination With Antimicrobial Agent B
MIC (ug/ml) of Juniper Berries Oil When Combined
Agent With Agent B for Identified Bacteria
. A B AV FN ‘PG | SM SS
JPE1 - 135.4 76.9 2318 | 1198 119.3
+BX1 313 313 7.8 62.5 31.3
+RC1 62.5 15.6 3.9 31.3 31.3
+CR1 31.3 7.8 15.6 62.5 31.3
+CIT1 62.5 15.6 7.8 62.5 31.3
+CTR1 313 15.6 313 | 313 31.3
+TBI 125 31.3 156 62.5 62.5
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+JPE1 31.3 15.6 62.5 31.3 15.6 +L VB
.. 15.6 . 62.5 31.3 31.3 +LMOL 31.3
325 . 31.3 31.3 +ROF1 -~ 31.3
'15.6 . °31.3 31.3 5

e Mvﬁgafmgﬂl or anpheni col Al one and in Conbi nat '
nt'i m crobi al Agent B Agent MC (pgl#m st(;/ukﬂs
Chl or anpheni col When Conbi ned 2 Wth Agent B
for Identified Bacteria A " B AV FN PG
SM ~ SS | CRL 5.4 1.8 6.9 5.2
3.2 - - : +BXI 3.1 0.2 0.2 3.1 3.1
Printed from M osa 05/ T/ 199917 ; e - 20— WQZG
. PCT/ US9 8/ 06468 { Vited Fug}'nfﬂ_) gﬁgmper ﬁerqesjfixb\_flhen (.Zom T
cAgent M Q-(pg/ nfgemhif Chl qr amphpniWB‘I‘AmbﬁfQ"mfﬁéﬁacma
SWith Agent B fol Identiffi el Bagteriva FN RG ™ S8V FN
gGl SOM . SS | +GRAI 313 | tRE 3134 31316 3;30-8
S +GLY 62.5 31.3 62.5 62.5 31.3
' +HK1 62.5 31.3 7.8 62.5 15.6
+JFB1 313 15.6 62.5 313 313
+LMB1 |- 31.3 15.6 62.5 31.3 31.3
+LMO1 31.3 15.6 62.5 15.6 31.3
+ROF1 62.5 15.6 313 313 15.6

: Table13
MIC of Lemon Basil Oil Alone and in Combination With Antimicrobial Agent B

Agent MIC (ug/mi) of Lemon Basil Oil When Combined
,; With Agent B for Identified Bacteria
A B AV FN PG SM SS
LMBI - 125 81.7 200.5 130.2 132.8
: +BX1 31.3 15.6 7.8 313 15.6
+RCl 62.5 31.3 3.9 15.6 31.3
+CR1 31.3 15.6 31.3 78 62.5
+CIT1 62.5 15.6 15.6 62.5 31.3
+CTR1 62.5 15.6 15.6 62.5 62.5
+TBl 62.5 156 15.6 62.5 31.3
+GRA1 15.6 15.6 31.3 31.3 15.6
+GLY 31.3 15.6 313 62.5 15.6
+HK1 31.3 15.6 7.8 31.3 31.3
. +JFBI 31.3 15.6 15.6 313 31.3
+JPEl 31.3 156 62.5 31.3 15.6
+LMO1 31.3 15.6 15.6 313 31.3
+ROF1 15.6 313 31.3 313 31.3
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0.2 0.2 0.2 0.4 +CTR1
3.1 1.6 1.6 +TB1 1.6
3 1 0.8 +GRAl 0. 4 0.2
. 0.4 +GLY 3.1 _ 0. 4
+ . .
08 wossame L 3 00 %’659”“““
1.6 0.2 1.6 0.2 0.2 +Ll\/Bl
1.6 0.4 0.4 3.1 0.27% +LMOL 1.6
. 0.2 0.2 1.6 0.8 +RCOF1 0.2 0.2
- 3.1 0.2 0.2 Table 9
. MCof Ctral Alone and in Conbination tfilAntlmcroblaI A ent B _
~M-C (pg/ m) of Cit raI V\hen Oorrbl ned ) —L—- A‘gent L | Wth
“Agent B for |dentifMgoRken Al ith Antimicrobial Agent B FN
SM SS CI Tl _ 212.5 76.1
1:7))% é 1‘1"7- 9 ARCL MIC (p;fﬁ@mﬂ.emonml \%ﬂen%ombine%gis&‘
12;5 g'er‘?{ o Wi %Lg t B for Idegai Bacteria 1 5:£
31.3 A B licHy . FN7 PG R oM 185 6
15. 6| LMO1 - TBI73.6 | 726 367231} 3153.4 31273
3L.3yp JE—?LY. +Bx1 [12%s5 | #5 3] 156 IPp.-G2s | 373
TIREY | %bgl mpsa OS99 17+62§;50. 3 %3gc 421-
+CR1 313 - 15.6 156 313 313
+CIT1 62.5 15.6 313 62.5 62.5
+CTRI1 62.5 156 15.6 62.5 62.5
“+TB1 125 " 15.6 62.5 125 62.5
+GRALl 313 7.8 15.6 313 313
+GLY 62.5 - 313 15.6 62.5 313
+HK1 125 31.3 7.8 125 62.5
+JFB1 15.6 - 156 313 313 31.3
+JPE1 313 15.6 313 313 313
+LMBI1 313 15.6 15.6 313 31.3
+ROF1 313 313 31.3 31.3 313
5 Table 15
MIC of Rosmarinus officinalis Oil Alone and in Combination With
Antimicrobial Agent B
MIC (ug/ml) of Rosmarinus oﬁ‘icinalis 0Oil When Combined
; Agent ‘With Agent B for Identified Bacteria
A B AV FN PG SM SS
EROFI - 192.3 72.1 184.9 174.1 132.8
; +BX1 313 | 313 15.6 31.3 62.5
+RC1 7.8 15.6 7.8 62.5 313
+CR1 62.5 31.3. 15.6 62.5 31.3
+CIT1 62.5 15.6 313 62.5 62.5
+CTR1 15.6 31.3 62.5 31.3 31.3
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WD 98/ 44926 PCT/ US98/ 06468
MC (pg/m) of Citral Wen

- Agent Wth Agent B for Identified
A B AV FN PG SM
osraaiab KLl 15.6 3.9 15.6 PCTmsys/&%s?’ :
B Fel s 6 15.6 15. 6 15. 6 6
+JPE1 31.3 . 15. 6 31.3 ,, 31.3 3.3
+LMB1 .15.6 7.8 7.8 31.3 31.3
+LMOL 31.3 15.6 7.8 15. 6 3 9
+ROF1 62.5 15. 6 31.3 62.5
Tabl e 10 MCof—Crrronel
. Antimcrobial Agent B %IE(%\%IH %Pﬁos%ﬂmlcﬂﬁ‘ i’l zrtown*"?ddf
Citronella O Wien CMeBt ned WlthAgenthorIdenﬁﬁed acteri acthh Agent
‘B.for ldentifidd Bactelia B .\ FN H PG |AVSM SEN
ngq %AB B $S 4181 [CTRbs 313 6.5 11918 B 9
. B - I TRXIT K] 31 lp O
ok 31 :: SQGRAL EYEXy 155,2,, 313 7§§3 313
31.3 31. 3 +GLY +12R) 313 39| 3156 142% 135
- 31.3 3.9 +HK1 +25T1| 31362 5 7.8 132% 15.6.5. 6
62. 5 62. 947 wFB1 | BIBL | 15664 5313 3%15 313 3
125 31. - +ERAT t- ﬁ . T
31.3 31.4 +PEL | L3, | 156500 os6 | on3 g,
31.3 62. 5 +LMB1 | 3481 15662 5156 | 3313 313
62.5 78 +LMO1 | *ibfeBl | 15631 3 125 | 1956 33 3
- 31. 3 31. 3 TIPET 31.3 ' 7.3 31.3
31.3 31.3 +LMVB1 3.9 15. 6 31.3
7.8 7.8 +LMop  Ieblel6s o 15. 6 31.3
- .15.6 15. 6 MIC of CocamidoprofiDBbimethylglycing Alcde and in Cargbigation 15. 6
31..3 7.8 5 With AntimidribiahAgéht Br om M npsa 05/ 11/ 1999
14:08: 11 page; - 22-
) | ' MIC (ug/ml) of Cocamidopropyl Dimethylglycine
_ Agent When Combined With Agent B for Identified Bacteria
A B AV FN PG SM SS
TB1 - 28.9 45.4 16.8 22.8 30.2
‘ +BX1 1.0 1.0 7.8 1.0 15.6
+RC1 1.0 7.8 2.0 1.0 0.1
+CR1 31.3 313 39 15.6 31.3
+CIT1 1.0 78 20 1.0 15.6
+CTR1 7.8 1.0 2.0 1.0 1.0
+GRAl 1.0 15.6 2.0 1.0 7.8
+GLY 15.6 62.5 3.9 1.0 31.3
+HK1 1.0 1.0 7.8 1.0 1.0
+JFBI 7.8 1.0 1.0 3.9 1.0
+JPE1 1.0 1.0 2.0 1.0 1.0
+LMBI1 3.9 1.0 3.9 1.0 1.0
+LMO1 1.0 3.9 3.9 1.0 1.0
+ROF1 39 1.0 2.0 1.0 3.9
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- WO 98/ 44926 PCT/ US98/ 06468
- 21- Table 11 M C of Juicy Fruit
Basil Ol A one and in Conbination Wth Antimcrobial Agent B

C (pg/mM) of Juiicy Fruit Basil G| Wen Conhined Agent

Vth Agent B f t|f|ed Bacteria A B \Y,
N G %9&/91% _ s JEBL Pcmxsss/msdgg 5

. 73.7 36.9 95. 8 93.8 5 +BX1 62.5
31.3 3.9 31.3 15.6 2 +RC 62. 5
31.3 3.9 62.5 31.3 : +CR1 31.3
3.9 3.9 3 9 31.3 +Cl T1 15.6
ig g %596 Tl_zL% e)gz.mple 1llustrate_|_sélh ffect that the addition of an mﬁ%@bml agent 3i5'36

15. ¢ B to antigirrabial agent A hgypnshe MIC of antimigsahial ageng 4. The resulting c ¢

__ ) 5 6 15.6 datg illust:3te . hew the MIC of agent A when e@hbined with aggR Byis reduced 31, 3
- 15.6 62. 5 relative to the MIC of agent A alone. +HK1 62.5 31.3
3.9 62.5 31.3 +JPE1 15.6 3.9
3.9 7.8 15.6 Example 2 +L VB 15.6 3.9
7.8 31.3 15. 6 Determination of MIC of IndivitidafAgentsand 15. 6 15. 6
. 15.6 . 15.6 31.3 Three Antimicrobial AgentsimCymbination 15, 6 3.9
3.9 15. 6 ~ Thi3-eRample illustrates how combinations of three antimicrobial agdmbl e 12

M C of _Juni Per Bt acklrhantd @inhehed i CRIER ol @Bio W o BBiBrGapDI

Al
V%:Rt C(? mbi nedf mlcroorgamsms gmldmon, the examinIdescngeg how%eﬁﬂlcl L%nan rog%f ries Q|

. 1dentified Bact cagents in the combinations are reduced gompared to theM}C of thﬁ\seearr]mmpmbl PG
SM SS agents alddEland the MIC of those agéhB5indvarious paitifigsQ Numerof81. 8
2-359'58 :]3'2:-_933 combinations of the antmucroﬁRig&jgents describadl hedein were coBinell to form 7. 8

_31: 3 31 3 combmatlons comprising threeehémxcroblal agg‘ﬁ %tnplets Ea}ﬁ pthe formed 359 6

162.5 315 3 triplets included either cedarwopg qil, berberine bygiroghlonde or h_qughBol 7.8
" 62.5 31.3 The protocol used wa€CRRfariation of tBe pRcedure desctifedsabove in 31 3
- g ;— g 31. 3 Example 1+ TThe assay was datfed out in the Bio-dimensional afrby 6f a 96-welb2. 5

plate In order to evaluate three agents, two of the agents were paired against the
third agent. For example, varying concentrations of antimicrobial agent A plus

20 antgimicrobial agent B versus varying concentrations of antimicrobial agent C were
evéluated on one 96-well plate. The procedure was repeated with the other two
possible pairings, i.e., A+C with B, and B+C with A, Accordingly, each triplet
reciuired three assays in order to assess each of the three possible pairings.

The bacterial innoculum was prepared as described in Example 1.

25 A sterile polystyrene 96-well plate was used to dilute the antimicrobial
agents A, B and C. Using aseptic technique, 100 microliters of distilled water was
plaiced in each test well. The dilution scheme was separated into two parts. First, the
dilution of the combined agents A and B and then second, the dilution of agent C. A
dilution of agents A and B was accomplished by placing 50 microliters of stock

30 solution for agent A in the first well of each column. Next, 50 microliters of stock
solution for agentB was added to each ‘of the first wells of each column.
Accordingly, the first well of each column included 50 microliters of stock solution
for agent A and 50 microliters of stock solution for agent B, 100 microliters from the
first row in each column was then transferred to the next well in the column and so
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g/m) of Juniper Berries G| Wen Conbi ned Agent

t=h-' Agent B for ldentified Bacteria A B AV FN

+ I 1. 1.
ar a1 3™ suisaeS +ALY 2 5 “310g  rCTEBbes O
©'31.3 +HKI 62.5 3_% 7.8 62.5 15.6
+JFB1 31.3 15.6 62.5 %1. 3 31.3 +LMBI 31.3
15.6 62.-5 31.3 31.3 +LMOL 31.3 15.6
62.5 15. 6_ 31.3 +ROF1 62.5 15.6 31.3 ¢ Lemon
: 0
: gés?l al i\l&;oﬁe SMAOTh Mo B3 WPER At °n°'h%gg’21fn°ﬁé’gﬁlfe ge‘”%"
~-Agent congfn@atiqly/ i ) of Lenon Basil G| \Wen Conbi ned
. “Wth Agent B for | derfhef ditijorBanft entimdcrobial agéntC was acc@uplished by Adding FN
PG | SM 100 miciOfiters of Mgdnt C stock solution to the ¥#& well of8dach row. -200.5
130.2 133. 8100 microliters from e ﬁ'%ll in eacé rgb;'wg’s then trag&%reﬁ to the n?g 1
iéRi) 31'?36 and so oiRgg'rgss the row§§te§ wells. aleh %ansfer was %%negxalf dllutl_ptp g% g
15. 6 15. 6 precedigg cpncentration3 The FIGUREis a Csphgmatic illgstration of the 15 6
15.6 62. 5 concentrfitibndof antimitbBibl agents AQR afl C derived fidm fhe dilution 3¢hefne 62.5
_' 31.3 descifged hbove. Thé%to@k solunonliér ich antimictdbial agent had 2 inftial 15.6
: ;?‘g 1§ JI% concentfajtgm of 2,500 lgxfrograms per mlgiﬁteg As 1llustrat%<‘i:’ mqhe FIQBJBEithe ;TK%)
" 15. 6 15. 6 concentygtiog of agents Agqd B decreases down a given,colump. The concgptragion 15. 6
62.5 31. 3 ofagent CileGeases across a row from left to right. Upon completion of the dilution

of agent C, at least one column remained which included diluted stock solution of A
and B, with any agent C. This column of wells was used to assess the MIC for agent
15 A ﬁnd agent B in combination. In addition, stock solution of agent C was diluted
dow}vn one column which provided an indication of the MIC for agent C alone.
80 microliters of growth media specific for the bacteria under study was added to
each well. The growth media specific for the bacteria are set forth above in Table 1.
Next, 20 microliters of innoculum was added to each well. This resulted in
20 the first well having a final dilution one-eighth of the stock solutions for agent A and
agént B, and one-quarter dilution of the stock solution for agent C. The remaining
wells were a half-dilution of the preceding well for each transfer.
The 96-well plate was then incubated under conditions that varied by
microorganism. Table 1 lists the microorganisms and the specific incubation
25 conditions. In addition to the bacteria set forth in Table 1, the bacteria
Campylobacter rectus (CR) was utilized. The growth media for Campylobacter
re;étus was (.74% wt. to vol. brain heart infusion broth, 0.01% yeast extract, 0.2%
sodium formate, 0,03% sodium fumerate, and 0.005% hemin, and 990 milliliters
distilled water. The incubation conditions for Campylobacter rectus were 48 hours at
30  37°C under anaerobic conditions. The plate was then read for microbial growth with
a spectrophotometer by optical density. The well containing the lowest dilution
achievable for each agent with a spectrophotometer reading below 0.05 OD was
considered representative for the combination. The MIC for each agent was then
determined by accounting for the starting stock solution concentration and the
35  resulting dilutions in the 96 well plate. -
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+LMOL 31.3 15. 6 15. 6 31.3 31.3 +ROF1 15. 6
:31.3 31.3 31.3 31.3 Printed from
mpsa ' 05/11/1999 14:08:11 page -24- WO 98/ 44926

CT/:US98/ 06468 -23- _
= Tablke 14 - of Lenmon G| Alone and in Conbinati '
Anti ni cr obi al ‘X‘g’é%‘ﬁé Pep b 48 ) of
Lenon G| Wen Conbi ned Agent Wth Agent B
for “Identified Bacteria A 27 AV FN
PG SM SS LMOL 173.6 79.9
367. 2 153. 4 127.9 +BX1 62.5 31.3
62.5 31,3 N EQZ;S 62.5 15.6
62. 5 The6r§9.ugmg data are summarized in Tabl_f_a 733 31 3 15 6
31.3 31.3 Table 17 +Cl T1 62.5 15.6
gg' g MIC of Ci8twiod Oil, Citral and Geraniol Alofain Pairs. and in CobiRation . 512- 6
125 62.5 . +CRAl 31 3 7.8 15. 6
31.3 Individual Agents Aloped v | MIC (ug/gy) for Identified Bacteria 15. 6
.5 31.3 A | B |+HQ | AV | F¥5| PG | SMpq §S 7.8
553 6%-153 RC1 . +FBL 3143.8.3 1561956 | 125 | 31.3
: . +JPE1 : 5. 31.3
31.3 31.3 - am g | s | Bhes | s 15. 6
 31.3 31.3 -~ - GREn | 125 | @p, p62.5 | 125 31173 31.3
- 31' 3 3.3 5 Pairings of Agents A, B & C2 | Tahl'e 1p
RC1 156 | 156 | 7.8 | 156 | 31.3
+CIT1 313 | 313 | 156 313 | 625
RC1 156 | 156 | 7.8 | 156 | 313
+GRALl 313 | 313 | 156§ 31.3 | 625
CIT1 62.5 | 313 |31 31625625
-+GRAI1 625 | 313 {313 | 62.5 | 625
Triplets of Agents A, B & C3
GRA1 78 | 313|156 3.9 | 313
+RC1 7.8 1 1 7.8 39
+CIT1 15.6 2 2 156 | 7.8
CIT1 ' 39 | 156 | 156 3.9 | 7.8
+RCl1 . 7.8 3.9 1 7.8 7.8
+GRALl 156 | 7.8 2 156 | 15.6
RC1 . 78 | 156 | 39| 78 7.8
+CIT 78 | 7.8 | 78 | 3.9 | 15.6
+GRALl 78 | 78 | 78 | 39 | 156
1 Directly to the right is shown the MIC values for each agent when used alone.
2 Directly to the right is shown the MIC values for each agent in the presence of a second
agent.
3 " Directty to the right is shown the MIC values for each agent in the presence of two additional
10  agents.
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M C of Rosmarinus officinalis Ol Al one and in Conbination Wth
~_Antimcrobial Agent B MC (pg/m) of
stmarinus officinalis Ol Wen Conbi ned Agent
h Agent B for ldentified Bacteria A B AV

PG SM Ss ROF1 192, 3
598/06
1 184V 17 132.8 KT 31.3
'31. 3 15.6 31.3 62.5 28 +RC1 7.8
15.6 7.8 62.5 31.3 7 +CR1 62.5
31.3 15.6 62.5 31.3 +CI Tl 62.5
15.6 31.3 62.5 62.5 +CTR1 15.6 31.3
© 62.5 31.3 31.3 Tabl Printed from M nosa
205/ 11/1999 14:08:11 pa 98/ 44926
- PCT/ US98/ 06468 : Cof Cedarwood Oil, Berberine H drochlonde and Gezaniol
-;;:_:{'M C (pg/ M) of Rosmarinus of fi Alonalin Rair§iahd kiCombifiatioh i Agent
. Wth Agent B for ldentified Bacteria A ' B AV-
FN PG VR S 125
31.3 b5 5 - [Tl Apes AR . [WAC (g for Weniel Bacigra 31.3
15. 6 3.3 - | 3A3[ B [37€3 | AV |EN | PG| SMG$§s 125
31.3 15.6 | B& - 7.8 313|625 |156] 3tFilyg 125
31.3 7.8 _ 125 15.6 +JFB1 31.3
15.6 31.3 31.3 BX1 313 313 | 625 | 15.6 | 31.33PHB 31.3
156 156  |ara - ek |wsles|es| el is;
15.6 125 | ot ts A, P& &2
Table 16 : mﬁi%s A'E?‘nasA’ dopropi—DilrpikfH-grei-d—A-one and in
Combi nati on 156 | 156 | 7.8 156 3.9
+BX1 156 | 156 | 7.8 | 156 | 3.9
RCI 156 { 156 | 7.8 | 156 | 7.8
+GRAL 313 | 313 | 156 | 313 | 156
 BX1 313 | 313 [ 156 | 15.6 | 31.3
+GRA1 __ 625 | 313 |31.3| 313 | 625
Triplets of Agents A, B & C3 _
RC1 78 | 156 139 | 78 | 39
+BX1 39 78 | 39} 20 | 39
+GRA1 _ 78 78 | 78 |1 39 | 7.8
BX1 39 178 | 78| 78 | 78
+RCl1 78 | 39 | 10| 7.8 | 3.9
+GRAl 156 | 78 | 20 | 156 | 7.8
GRAI 78 | 156 | 156 31.3 | 31.3
+RC1 7.8 39 1 10| 7.8 1.0
+BX1 7_.8 39 | 10} 78 1.0
5
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Wth Antimcrobial Agent B 5 MC (pg/m) of
-.Cocam dopropyl Di nethyl gl yci ne Agent ‘When Conbi ned
~Agent B for ldentified Bacteria A B AV
' PG j SM SS TB1 28.9
- 16. : 22.8 30.2 + 1.0

0 7.8 §°”f“”°1. 0 15. 6 reghussansiss |,
. 8 2.0 1.0 0.1 +CR1 31.3
1.3 3.9 15. 6 31.3 - +Cl T1 1.0
8 2.0 1.0 15.6 +CTR1 7.8
.0 2.0 1.0 1.0 +GRAI 1.0
5.6 2.0 1.0 7.8 _ ble 19 +@Y 15.6
2.5 3.9 1.0 31. 3 fableldd +HK1 1.0
0] 7.8 ine Hydrochloride and Hinokiti 7.8
0 1.0 3.9 1.a6d in.Combination +JPE1 1.0
0 2.0 1.0 1.0 +LMB1 3.9
0 3.9 0 o ' =Vt 1.0
9 3.9 1.0 10 | MIC (ug/mi) for Identified Bagicria 3.9
.0 2.0 Individyal Agents Alogelg | Hrinted from
M npsa 05/11/1999 |14a08:|11mpade -€6- | AV | FN | PGV SBY 44886 :
PCT/ US98/ 06468 - 45-
This exanple illust af®d t he "ef f ect ™t hqt3the &ddi Pidn®? | 3h3dnt i ni cr obi al
agent B to antiim crobi gixjagent_ A Nas Ph b B Med 9f3 a3 crobi al agent
A. The resulting data illustrate How the M]|C of| agent A Wwhen conbi ned
with agent B is redjcee -r el atHKé tlo08he¢ MG 3 jadéng M8 4l one. 5
Exampl e 2 . DET e§ natjon or _M[C or [rnar|vi dual Agents
and Pairings of Ageptsa B &Gt j|ni cr obj al| Ag nts itn Cdmbi nation
RC1 156 | 156 | 78 | 156 | 3.9
+BX1 156 | 156 | 7.8 | 156 | 3.9
RC1 156 { 156 | 156 | 156 | 156
+HK 1 08 | 08 04| 08 | 04
BX1 156 | 156 | 156 | 156 | 15.6
+HK1 08 | 08 | 78| 08 | 7.8
Triplets of Agents A, B & C3
RC1 156 | 78 | 39} 78 | 39
+BX1 1.0 | 39 | 39| 39 | 39
+HK1 00502 2 |02 2
RC1 39 1156 | 78 | 78 | 156
 4RCI 78 | 10 | 10| 78 | 10
+HK1 04 | 0.051005]| 04 | 0.05
HK1 0.2 04 1081 02 | 04
+RCl1 7.8 39 |39 | 78 1.0
+BX1 7.8 39 1 39| 78 1.0
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This exanple illustrates how conbinations of three antimcrobial agents

formed in accordance with the present invention inhibit visible in vitro
rowt:h-of oral 10. microorganisns. In addition, the exanple describes how

‘thé-MC of antinicrobial agents in the conbinations are reduced

rr_par ed to ”\ﬁoMg&?zgf t hose anti m crobi al agents a%eﬂﬁssvi’rﬂkq st he M C of

hose agents | ous pairings. Nunerous conbi natrons of the

L ant i mi crobi al agents described herein we e conbined to form :
conbi nati ons conprising three antimcro agents or triplets. Each of the
formed 15 triplets included either cedarmood oi |, berberine hydrochloride,
or hinokitiol. The protocol used was a variation of the

. procedure described above in Exanpl e 1. The assay was carried out in

- the two-di nensi onal array of a 96- weIITablz plate. In order to evaluate

hree agents, two Bl O B L BR300 h3F pr Bl G 7 G a0t
r. exanple, varyr

“antim crobial agent B versus vér;rll’rln'b] a'ler'(s)’Tﬂ,&erll[ PRCrons of antim crobl a+ agent

‘Cwere ®valuated on one 96-well plate The procedure.was repeated
with the other two possi bl e pai ri (EAC (pigd) for ldenBfied Bastefda | and B+C wit h
A. Accordingly, each tdiliRhdfhgents Alonef €qu| red three assays in ofder to assess
each of the three p aai'ic p [TTTTOS, N | PG F U RE! | i nnocul um
was prepared as descl d P A A—~stetf pol ystyrene
96-wel | plate was usede:D d| lute the anfihbdrats hb2s | 156 atpenis A, B and C

Usi ng aseptic technifque, 100 _mcroliterp djs ) tle QS - _
pl aced in each test helT. Th8XHi | ut ron éﬁé &ﬁg;hég)argté%%NHC)tmn parts.

First, the di lption of fhe C@Fﬁ)ll n ngg egtsS| fp.and2B langs { hen second,
the dilution of agenf—C—A SHtH-BA— OB G- e—B—nh S
acconpl i shed by pl ac m@uﬁﬁmnuﬁmghuxamg Df stock B0 |sol utionjfor agent A
inthe first well offeacthrcotrmmr—Next TS50 T CrofTTErS Of SLotk
. solution for agent B wA€!added to each pfl5fHel*q &8 pach col um.
=;f@cordingly, the firpt Il of each col Uquilngd ditleds | {ters of stock
sol ution for apent A _and 50 nicrolifers—ofstog bn for agent
B. 100 mcroliters f}orcthe first|rosv| o.oeqdd ¢ 5t hen
transferred to the next well in the colum and so
Printed from M nosa | 0%/Bl1/ 1999 14: 08: 1 #3§4gdl3 2720 WD 98/ 44926
PCT/ US98/ 06468 BXI 313 | 156 | 78 | 156 | 156%6- on
down the colum. Each Transfer was a ong-hallff diffuti¢n of{ the]preceding
+JFB1 62.5 | 31.3 | 156} 31.3 | 313
Triplets of Agents A, B & C3
RC1 7.8 78 | 78 | 7.8 7.8
BX1 156 | 39 | 20| 78 | 3.9
+JFB1 313 78 | 39| 156]| 78
BX1 156 | 156 | 39 | 7.8 | 313
RC1 7.8 2.0 1.0 ] 7.8 1.0
+JFB1 156 | 39 | 20 | 156 | 20
JFB1 62.5 | 156 | 156 | 625 | 62.5
+RC1 1.0 20 | 201 1.0 | 20
+BX1 10 |39 |20 10]20
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concentrati on. The dilution of antimcrobial agent C was
acconpl.i shed by addi ng 100 mcroliters of agent C stock solution to
“‘well of ‘leach row. 5 100 microliters fromthe first well in
-each®row was then transferred to the next well and so on across the
- row of test well|ls. Each transfer was a one-half dilution
. preceding conc‘gﬂ'?%‘g?%on. The FIGURE is a schematic ill llj’ghl% O™ of the
concentrations of antimcrobial agents B and C derived fromthe dilution
schene ~descri bed above. The stock™0lution for each antim crobi al
agent had an initial 10 concentration of 2,500 mcrogranms per mlliliter.
As illustrated in the FI GURE, the concentration of agents A and B
- decreases down a given columm. The concentration of agent C decreases
- across a row fromleft to right. Upon £9 etion of the dilution of
agent C, at |east ‘one colu Bl ned s VAT Solile diluted stock solution
~of A and B, with any ;%!g'%ég%&ri 91 bhtic was used to assess
the MC for agent 15 A and ageﬁfl"é"—r-'n“mn TN . In addition, stock

sol ution of ent C was diluted down one col umm shich nrovi ded an

C

[

i ndi cation of the M|C for agent C al one MIC(ug/nB)I’aiIderﬁﬁédEacsr'imf growt h nmedi a

specific for the baqgt E-'ij/iﬁual‘ﬂe Is A3dnddy Was added to each el l. The
grow h medi a specifi —or—te e teT T T e S Pl Tekn| Tabl e 1.
Next, 20 mcroliter aff i nhodBl by wls abdbal: AEEQ ?’b . $$‘ 5 resulted in
20 the first well hawvjeg a final did ut] o qné2:se| gist h 186 |t156 Bt ock

sol utions for agent and agent B,|and |one-fuarter_ dil on of the

| t
stock solution for agent C. HRE renaini hd8 | 3lwelios| i} 6 3’|§h al f - di | ution
of the preceding well for each traggher| 125 | 125 | 62.5| 1359 86-pell plate was

t hen i ncubat ed underj-conditionst-hat—wafioc-tay -egdetgafli sm Table 1
lists the m croorgarﬁx&mgmgﬁw&sp&@f c incubationi{?25 conflitions. In
addition to the bactgertra—set—ftortirrnFTabre1t e bacteTa

Canpyl obacter rectus| (KRR was utilized. | Thé |gt5f B5-opdP4 |f 68 LCanpyl obact er
rectus was 0.74% w .| t ol . brain hear{ jgflugicon Dt 00Q1p6 yeast
extract, 0.2% qgg{ﬁ\imfnr mate_ Q néog‘ig di%'ﬁ fOB;r d]s o4 i) %_005%

hem n, and 990 mlli}igers distillad3iwatss ] on conditions
for Canpyl obacter rectus were 48 hours at 30 3 anaer obi ¢
condi tions. The pl atp*@®4&! t hen read for | #€rlobii a

spect rophot onet er by ]dcal density. They,yel lhgconfail ng i plge| ! onest
dilution achi eyabl'e for each agent Wt a i rophjot ongt er readi ng
bel ow 0. 05 OD was +GRADNSI dered repr ¢3¢at|ash.y/¢

M C for each agent s—ttren uETE'I'IFT‘!TE'd
hTrindets fheentiviAthh& G35

b 7.81clutsa

bi nati on. The
the starting

st.ock solution conce resjul ti n the 96 well
plzgt e; RC1 Printed fror’g.&\/l Mps@ 14: 08: 11 page

| +HK1 02 | 005 01| 01 |005

+GRA1 - 7.8 2.0 391 39 | 20

HK1 0.1 16 {04 | 04 | 01

+RCl1 156 | 20 | 20| 20 7.8

+GRAL 313§ 39 | 39| 39 | 156

GRAL 156 | 313 |625| 78 | 625

+RC1 78 | 20 | 39| 78 1.0

+HK1 - 04 ‘ 01 102} 04 | 05
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- 'The-resulting data are sunmarized in Tables 17-35. co T
“Tabl e 17 M: C of Cedarwood G|, CGtral and Geraniol Alone, in Pairs,
~~and in Conbi nag, | ndi vi dual Agents Al one M.C
- (pg/mM) for | den? ?I ed Bacteria A ' ng/ﬁslgs/oms C
AV FN PG SM SS 22 RCl - --
31.3 31.3. 15.6 15.6 125 _ bl -- Cl Tl -
125 62.5 62.5 125 125 - -- GRA1 125
62.5 62.5 125 125 Pai rings of Agents AL B & 2
- RC1 '15.6 15.6 7.8 15.6 31.3
- +CIT1 2o 6 31.3 62.5
. RC1 : 6, 31.3
+GRAI A "7‘"”“11. 62.5
- CT1 62. 31 .5 62.5
" +GRAL 5 2 5 31 3 131 62 5 62 5
Triplets of Agents A IndivignatAgents Alone! MIC (p@m for Identified Bacteria
7.8 31.3 15.6 3J9A 3L. 3B C AV | FN | PG | SMROLSS.
7.8 1 1 7 3.9 - d .
15.6 2 > | #s Crg - | 78 |eagfiss| 15815
3.9 15.6 15.6 3 9. 7.8ux1 - 08 | 3.1 | 1.6 | X1 1.6
7.8 3.9 1 ng 7.8 : +GRAL
15.6 7.8 2 16. 6~ 15. 6~ CIT1 | 125 | R31|62.5| 125 | 125
7.8 15.6 3.9 . 78, .38 +CIT
7.8 7.8 7.8 3@“‘“%&%“@““’5&02 +GRIAT
7.8 7.8 7.8 3 115.6 15 Irecd | vr.d ¢ 15lgef rrigght is shown
the M C val ues for eac% agent when usedjal one. ? rectly to the
right is shown the M @HKil ues for each agkht| 08 {H# pre8ehdd ¢f a second
~agent. 3 DfecrlIy tothe right[i,s,.9n i v ¢s for each
agent in the presencg Bfltwo additional f83 g s;.ﬂe I\{IS% ?g_{,-‘

Printed from M nosa | Qggfyl/ 1999 14:08: 1k28a0%1.3 £95.6 | 313 | 31.3

HK1 08 | 08 | 04| 08 | 08

+CIT1 31.3 | 313 | 156 | 313 | 313
Triplets of Agents A, B & C3

RC1 39 | 156 | 39 | 39 | 78

+HK1 02 ] 005 ]| 01| 02 | o1

| +CITIL | 78] 20|39 78 |39

HK1 01 | 08 | 04| 04 | 04

+RC1 156 | 39 | 20| 78 | 39

+CITI 313 ] 78 |39 | 156 | 78

CIT1 178 |313|39] 78 |62s

+RCI 78 | 20 | 39| 78 | 10

HHK] 04 | 01 |02 04 | 01
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=285 Tabl e 18 M C of
al, Berberi ne Hydr ochl ori'de and Gerani ol
[ ]'Pal rs, and in Conbination | ndi vi dual Agents
: : err ; MC /m) for Identlfled Bacteria B
Ao Mo . L
62.5 15 6 31 3 7.8 BXI 31.3 62.5
15.6 31.3 31.3 -- -33- GRAI 125 62.5 62.5 125
125 Pai rings of Agents A, B & C2 RC1
15.6 15.6 7.8 15.6 3.9 +BX1 15.6
15.6. 7.8 15.6 3.9 ROl Taple23 15.6 15.6 7.8
_ igg 7.8 § +Gﬁﬁé of Cedarwood Oil; Hinokitiol and Jultﬁ:k’ngt Badilof 15 6 31.3
. BX1 Alone, in Pairs and in Combinati . 15.6 31.3
+GRAL 5'! 3.3 31.3 31.3 62.5 Triplets
of Agents A B & C[GrH RGL 7.8 15.6
3.9 7.8 3.9 Individual Agents Alone‘ + BIC (p.g/ml) for IdentifiedPagteriay § 3. 9
2.0 3.9 5 A | BT AV N pa.3s1vr7 @s 7.8 3.9
7.8 BX1| ' ) . .8 7.8
+RC1 7I8RCB g ~-1.0 78| B 62.5 7.8 31.3 15.6
' - HK1 - 0.8 3.1 3.1 08 | 08
- .- 'J_FBI 125 | 125 | 156 | 625 | 125
Pairings of Agents A, B & C2
RCl | 156 | 156 | 78 | 156 | 7.8
+HK1 0.8 08 04| 08 | 04
RC1 313 | 156 | 39 | 156 | 156
+JFB1 625 | 313 | 7.8 | 31.3 | 313
- HK1 0.8 08 | 04 | 08 | 04
+FBI |33 {313 [156] 313 | 156
Triplets of Agents A, B &C3 |
RCI 39 | 156 | 39 | 156 | 7.8
+HK1 04 | 02 ] 01| 005 | 01
+JFB1 _ 156 | 78 | 39| 20 | 39
HK1 | 02 | 08 |08 | 04 | 04
+RC1 7.8 39 1101 78 | 20
+JFB1 1561 78 |1 20 | 156 | 3.9
JFB1 625 | 313 | 7.8 | 156 | 313
+RC1 39 39 10| 78 | 20
+HK1 02 | 02 |005] 04 | 0.1
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+GRAL 15.6 7.8 2.0 15.6 7.8 GRAI

.0-8 .15.6 15.6 31.3 31.3 +RC1 7.8
1.0 +BX1 7.8 3.9 1.0
g Printed from M nosa 05/11/1999 14:08: 11
_ go 98{44% 98/ 44926 2 9PCTIUS98/06468
bl e 19 M C of Red Cedarwood O, Ber_?Eri ne Hydrochl ori de and Hinokiti ol
Al one, in Pairs. o and in Conbi nation
MC (pg/m) for Identified Bacteria I ndi vi dual Agents Al one[err]
A B C AV FN PG SM SS RC1 -
- 31.3 62.5 15.6 31.3 31.3  Table24 -- BX1 --
.31.3 62.5 15.6 31.3 Mt oBCedarwood Oil, Berberine Hydrochlorideand Citral HK1 0.8
1.6 3.1 0.8 0.8 Aldpalif PHigSan@in MBIt B & C2
1 15.6 15.6 7.8 15.6 3.9
Individual Agents Alone! MIC (ug/ml) for Identified Bacteria
A | B C AV | FN | PG | sM | s8
RC1 - - 156 | 625 | 78 | 156 | 156
- BX1 - 625 | 625 | 156 625 | 625
- - C_lTl 125 | 125 | 125 ] 125 | 125
Pairings of Agents A, B & C2
RC1 | 156 [ 313 | 39| 78 | 156
+BX_1 156 {313 | 39| 78 | 156
RC1 313|156 | 78 | 156 | 15.6
+CIT1 62.5 | 313 | 156 313 | 313
- BX1 3131156 7.8 | 156 | 313
+CIT1 62.5 | 313 {156 | 313 | 62.5
Triplets of Agents A, B & C3
RC1 78 | 156 | 39| 78 | 78
+BX1 2.0 39 1 10| 20 | 39
+CIT1 39 _ 78 1204 39 | 718
BX1 31.3 | 156 | 3.9 | 156 | 31.3
+RCl1 7.8 39 | 20| 39 1.0
+CIT1 1_5.6 78 | 3.9 7.8 2.0
CIT1 62.5 | 62.5 | 31.3| 62.5 | 31.3
+RCl1 39 39 110 1.0 39
BX1 3.9 39 | 1.0 _ 1.0 | 39
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15.6 15.6 7.8 15.6 3.9 RC1

15.6 15.6 15.6 +HKI 0.8
0.8 0.4 BX1 15.6 15.6
15.6 | +HK1 0.8 0.8 7.8
aaodd | Pl ets of Agents A B & C3 ,
oMol P 21 voxy  Porusbibes
3.9 3.9 35+HK1 0. 05 0.2
2 RC1 el 3.9 15.6 7.8 7.8.
+RC1 7.8 1.0 1.0 7.8 1.0
0.4 0.05 0.05 0.4 0.05 HK1
0.8 0.2 0.4 Table 25 +RC1 7.8
_: : ]7- g 1.0 MIC of Berberine H dfochioride"‘ﬁ?ﬁl;kitiol and GeraniolS/ 11/7-1899 3.9
Do - : Alone inki;—di odn CoNbiOsa O
14:08: 11 page -31- _ WO 98/ 44926 - S
PCT/ US98/ 06468 T A
o Individual Agents Alonel MIC (ug/mi) for Identified Bacteria
A B C AV | FN | PG| sM | ss
BX1 - -~ 62.5 | 62.5 | 156 | 62.5 | 62.5

- HK1 - 08 | 31 | 1.6} 08 | 0.8
- - GRALI 125 | 125 125 125 | 250

Pairings of Agents A, B & C2 _ _

BX1 156 | 156 | 78.| 156 | 15.6
+HK1 08 | 08 | 04| 08 | 038
BX1 313 | 313 | 78 | 62.5 | 313
+GRAL 62.5 | 62.5 | 156 | 62.5 | 62.5
HK1 08 | 16 |08 | 08 | 08
+GRAL . 313 | 625 | 313 ] 31.3 | 313

Triplets of Agents A, B & C3

BXI 313 | 156 | 7.8 | 313 | 313
+HK1 02 | 04 |005] 005 | 02
+GRA! 78 |156| 2 | 2 | 78

HK1 04 | 08 | 04| 04 | 04
+BX1 156 78 | 2 | 156 78
+GRA1 313 | 156 | 39 | 31.3 | 156

GRAI 62.5 | 313 |313 | 625 | 313
+BXI 78 1 2 | 1] 78] 39

+HK1 04 | 0.1 |005| 04 | 02
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Table 20 M C of Red Cedarwood QO |, Berberine Hydrochloride and Juicy
. Fruit Basil Ol Al one, in Pairs, and in Conbination

MC(pg/rﬂ) for Identified Bacteri a
di:vi dual Agents Al one[err] B AV
PG SM RC1 - - 3 62.5
5.6 15. 6 woSilusas - BX1 - 62. 5 é’;z”?”o’?”’i‘é& 31.3
: - -- JFB1 125 62.5 62.5 125 125
Pa| rings of Agents A B & C2 -36- Rc1 15.6
15.6 7.8 15.6 7.8 . BX1 15.6 15.6
7.8 15.6 7.8 RC1 7.8 2.0 1.0 7.8
1.0 +JFB1 15.6 31.3 2.0 15.6 2.0
- BX1 31.3 15.6 H? 615 6 15.6 +JFB1
62,5 313 156 Slyhe Fhfene BdRhehE Rl riiElPof B & ©

15.6 3.9 oAlened Pairs. and, in Combination”

_ 3¥9 15.6 7.8 BX1 1? gBl
15. 6 3. 9 7.8 31.Bndividual Agents Alone! MIC (p.gmﬂ.for Identified Bacteria| 7. 8 2.0
1.0 7.8 1.0 A B c VA [ro T smiPs8 3.9 2.0
15.6 2.0 3B+ ' - -5 $5—6—115.6 62.5
62.5 BXl +R€l - 625 | @] 156|825 625 | 1.0 2.0
+Bxl LP 39 g0 1Ol @31 |16 08|16 '
- - JFB1 | 125 | 125 {313 ] 625 | 7.8
Pairings of Agents A, B & c2
BX1 156 | 31.3 [ 156 | 156 | 156
+HK1 08 | 1.6 | 08| 08 | 08
BXI1 31.3 | 313 | 7.8 | 313 | 31.3
_+JFB1 62.5 | 62.5 | 156 | 625 | 62.5
HK1 08 | 1.6 | 02| 08 | 08
+JFB1 313 | 625 | 7.8 | 313 | 313
Triplets of Agents A, B &' c3
BX1 313 | 156 | 39 | 313 | 313
+HK1 02 | 04 005|005 01
+JFB1 78 156 2 | 2 | 39
HK1 04 | 08 | 04| 04 | 08
+BX1 156 | 78 | 2 | 78 | 39
+FB1 313 | 156 | 39 | 156 | 7.8
JFBI 625 | 313 | 7.8 | 156 | 3.9
+BX1 1 | 78 |39 78 | 2
+HK1 1 {04 |02] 04|01
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_;_-__2'1 : M C of Cedarwood G|, Hi nokitiol and Gerani ol
one,-in Pairs, and i n Conbination 5

T M:C. (pg/ m ) for tified Bacteria - I ndi vi dua one[ err|
A Vo i AV FN PG SM  SS l""ﬁgg’%w .
st 7. 8 62.5 7.8 15.6 15.6 -- HK1 -
0.8 3.1 1.6 0.8 0.8 =37 .- GRAL 125 125
62.5 125 125 Pairings of Agents A, B & C2 RC1
15.6 15.6 15.6 15.6 7.8 +HK1 0.8
0.8 0.8 0.8 0.4 RCL  rape27 31.3 15.6 7.8
:7))'18 15.6 +G?vﬂc of Berberine H: drochlonde HinokitiBFan@Citidill- 3 15.6 15.6
. 3 HK1 Alone. in Pairs, and in ‘Cofhbination . 0.8 0.8
+GRA 1.3 31.3 31.3 31.3 31.3
Triplets of Agents A—B-& "Q ~
o . | Individual Agents Alone! MIC (ug/mi) for Identified Bacteria
A B | ¢ AV | FN | PG | sM | S8
BX1 - - 625 | 625 | 15.6 | 62.5 | 125
- HK1 - 0.8 31 1.6 | 0.8 0.8
- - CITi _ 125 | 125 | 313 | 250 | 125
Pairings of Agents ;1!&,1;3'&,02 _
BX1 156 | 313 | 78 | 156 | 156
+HK1 0.8 16 | 021 08 0.8
BX1 313 [ 313 ] 7.8 | 31.3 | 31.3
+CIT1 625 | 62.5 | 1561 62.5 | 625
- HK1 0.8 16 | 04 | 08 | 0.8
+CIT1 : 313 | 625 | 1561 31.3 | 31.3
Triplets of Agents A, B & c3 __
BX1 313 | 156 | 3.9 { 31.3 | 313
+HK1 02 04 | 01 }005] 02
+CIT1 78 {15639 | 2 | 78
HK1 04 | 08 |04 04| 04
+BX1 156 7.8 | 39 | 156 | 3.9
+CIT1 313 | 156 ] 78 | 313 | 7.8
CIT1 625 | 313 | 7.8 | 125 | 62.5
+BX1 39 7.8 2 1 1
+HK1 0_.2 04 10051 005 ] 0.05
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3.9 15.6 3.9 3.9 7.8

0.2 0.05 0.1 0.1 0.05 L +GRAL
2.0 3.9 3.9 20 - HK1 0L
0.1 +RCl 15.6 2.0 2.0
+GRAL 31.3 " 3cBussmndes 3 ©
WO 98/ S9! 8
e/ | 15.6 31.3 62.5 7.8 62.5
7.8 2.0 3.9 7.8 1.0 : +HK1
0.4 0.1 0.2 0.4 0.5 - Printed from M nosa
05/11/1999 14:08: 11 page -33- WD 98/ 44926
- PCT/ US98/ 06468 - 32- -
Tabl e 22 _ _ M C of Cedpgprgd G |, Hinokitiol and G tral
- Alone, in Pairs. and in Conmbi patioPRinokitiol, Geraniol Arddiitl dual Agents Al one[err]
M C (pg/m) for ldentified BacChfn @ Pairs, and in Combindion B C AV
N PG SM SS RC1 P -- 7.8 62.5
715.6 15.6 15.6 . et - —8—B.1 1.6
0.8 1.6 Individual Agents Alone! |G (ug/mi)foridentifiedBacigia | 105 105
- A B C |AV|FN|PG|SM | S8 :
HK1 - - 16 | 1.6 | 16| 08 | 08
- GRAI - 125 | 62.5 | 625 | 125 | 125

- - CIT1 125 | 625 { 625 125 | 125

Pairings of Agents A, B & C2

HK1 08 | 08 | 16| 08 | 08
+GRA1 | 313 | 313 | 313 313 | 313
HK1 08 | 08 | 16| 08 | 08
+CIT1 313 | 313 {313 | 313 | 313
_GRAL 625 | 313 | 313 62.5 | 313

+CIT1 62.5 | 31.3 | 313 | 625 | 31.3

Triplets of Agents A, B & C3

HK1 04 | 04 | 04| 04 | 04
+GRAI 156 | 156 | 7.8 | 313 | 156
+CITI 156 | 156 | 7.8 | 313 | 156
GRAL1 125 | 156 | 156 | 625 | 31.3
+HK1 005| 04 | 04| 04 | 02
+CIT1 2 | 15678156 78
CITI 625 |78 |156]| 625 | 7.8
+HK1 04 | 04 | 04| 04 | 04
+GRAI 156 | 156 | 7.8 | 156 | 156
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Pairings of Agents A, B & C2 RC1 15.6
.15.6 7.8 15.6 7.8 +HK1 0.8 0.8 0.4

.8 - Ra 31.3 15.6 7.8 15.6°'15.6
wto : 62.5 31.3 15.6 31.3 31.3 HK1
. 8 O”é j 0.8 +CI Tl 31.3
98/ : -
31,3 15.6 3% ;§¥§3 Triplets of Agents A §CEPS Jw?]'
‘RC1 ' 3.9 15.6 339 3.9 7.8
+HK1 _ 0.2 0.05 0.1 0.27° 0.1 . +CI T1
7.8 2.0 3.9 7.8 3.9 HK1 0.1
0.8 0.4 0.4 0.4 +RC1 : 15.6 3.9 2.0
7.8 3.9 +CITL  Table29 31.3 7.8 3.9 15.6
7.8 G Tl  MIC of Cedarwood Oil, Geraniol arfd Ricy Briit BasilDip 7.8 62.5
. +RCL 7.8 2.0  Abond, in Palrs Sind inlCobhbination +HK1
. 0: 4 0.1 0.2 0.4 0.1 " Printed from M nosa
05/11/1999 14:08: 1l-page—34 - .
S | Individual Agents Alonel MIC (pg/ml) for Identified Bacteria
A B C | AV| FN | PG| SM | SS
RC1 - - 313|313 | 7.8 | 31.3 | 313
- GRALI - 62.5 | 62.5 | 625 125 | 62.5
- - JFB1 125 625 | 156 | 125 | 62.5
Paitings of Agents A, B & C?
RC1 156 | 156 | 7.8 | 156 | 156
+GRAL1 313 | 313 | 156 | 31.3 | 313
RC1 156 | 156 | 39| 78 | 78
+JFB1 313 | 313 | 7.8 | 156 | 156
. GRAI1 313 | 313 | 15.6 | 625 | 31.3
+JFB1 31.3 | 313 | 156 | 625 | 31.3
Triplets of Agents A, B & C3 |
RC1 156 1156 | 39 39 | 78
+GRA1 2 2 39 {313 | 78
+JFB1 2 2 39 1313 ] 78
GRA1 156 | 313 156 | 31.3 | 15.6
+RC1 39 2 1 2 2
+JFB1 -] 7.8 39 2 39 | 39
JFB1 625 ]| 156 | 7.8 | 625 | 156
+RC1 1 39 1 39 | 39
+GRAI1 2 7.8 2 78 | 7.8
5
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Tabl e 23 M C of
darwood G|, H nokitiol and Juicy Fruit Basil Ol
'ohe, in Pairs, and in Conbination I ndi vi dual Agents
| one[ err] m ) for | dentified Bacteria B
: A '\%ﬁm‘ﬁﬂg e ROL ] pcrfus9§os46_s_ -
62.5 7.8 31.3 15.6 - - HK1 - - 0.8 3.1 3.
0.8 0.8 - - JFef™ 125 125 15.6 62.5 125
Pairings of Agents A, B & C2 RC1 15.6
15,6 7.8 15.6 7.8 +HK1 0.8 0.8 0.4
0.8 0.4 RC1 Table 30 31.3 15.6 3.9 15.6 15.6
. HJFBL Mi6 3¢ BedardrboOil, fuiby Frait Babil O# hndCitral HK1
0.8 0.8 0.4 0.8 0. Alone, in Pairs’ Combination 31.3 31.3
- 15.6 31.3 15.6 Triplets of Agents A, B & C3 RC1
- 3.9 15.6 3.9 15. 6—48 ' it 0.4 0.2
0.1 0.05 0.1 Individual Agents Alone! | JIMIC (ug/ml) for Identified Bacteria |7 g 3.9
(2). 2 3.9 AHKY B c | Av | PN | PG2'sM))8ss |0.8 0.4
: FRCI . 9 . 7.8 2.0
+JFBI 14 &Sl g =2 0 15 39 p303 | 787 313343
62.5 31.3 7.8 15|6 _31.3;rB1 - 125 | 62.5 0l 125 | 62,5 3.9 3.
1.0 7.8 2.0 +HK1 0/2 " 0.2 0.05
0.4 0.1 - - CIT1 125 62._5 250 1 125 | 625
Pairings of Agents A, B & C2 |
RC1 313|156 | 78 | 156 | 7.8
+JFB1 62.5 | 313 | 156 31.3 | 156
RC1 156 | 156 | 625] 156 | 156
+CIT1 313 | 313 ] 125 | 31.3 | 31.3
JFB1 313 | 313 {156 | 62.5 | 31.3
+CIT1 313 ] 313 {156 62.5 | 313
Triplets of Agents A, B & C3
RC1 156 | 3.9 2 39 | 7.8
+JFB1 2 156} 39 | 313 ] 78
+CIT1 2 | 156 |39 }313 ] 78
JFB1 625 | 7.8 | 7.8 | 625 | 3.9
+RC1 1 | 78 [313] 2 | 78
+CIT1 2 156 {625 3.9 | 156
CITI' 62.5 | 31.3 | 62.5| 62.5 | 15.6
"+RCl1 2 1 2 2 2
+JFB1 39 2 39 | 39 39
5

1
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WD 98/ 44926 PCT/ US98/ 06468
34-. Tabl e 24 M C of
darwood G |. Berberine Hydrochloride and Citral

lone, in Pair ghsi N Conbi nati on | ndi vi du Dsch
Al onel[err] n)?%’?pgfm ) for Identified Bacteria %T&QA B
Cc AV FN PG SM SS 41 RC1 - - - -
15.6 62.5 7.8 15.6 15.6 T-- BX1 - 62.5
62.5 15.6 62.5 62.5 -- - CT1 125 125
125 125 125 Pairings of Agents A, B & C2 RC1
 15.6 31.3 3.9 7.8 15.6 Table 1BX1 . 15. 6
.31.3 3.9 7.8 ° 15. BMIC of Berberine Hydroffidride, Juicy Fruit Basil Oiland Citral  31.3 15.6
7.8 15.6 15.6 +%loha. in Pairs, znd in Combination 625 31.3 15.6
-2:31.3 31.3 BXI ' 31.3 15.6 7.8 15.6
31.3 - )
' Individual Agents Alone! MIC (pg/mi) for Identified Bacteria
A B C AV | FN |CR | SM | S8
BX1 - - 313 | 313 | 125 | 31,3 | 31.3
- JFB1 - 62,5 | 125 | 250 | 62,5 | 62.5
- - CIT1 125 | 625 {313 125 | 125
Pairings of Agents A, B & C?
BX1 313 | 156 | 3.9 | 31.3 { 31.3
+JFB1 625 | 313 | 7.8 | 62.5 | 62.5
BX1 313 | 156 | 625 31.3 | 15.6
+CIT1 62.5 | 31.3 | 125 | 62.5 | 31.3
JFB1 313 [ 313 | 125 | 31.3 | 31.3
+CIT1 313 | 313 | 125 | 31.3 | 31.3
Triplets of Agents A, B & C3
BX1 7.8 39 |625| 78 | 78
+JFB1 156 | 156 | 39 | 156 | 7.8
+CIT1 156 | 156 | 39 | 156 | 7.8
JFB1 . 156 | 313 | 156 | 156 | 156
+BX1 78 39 |313] 78 | 39
+CIT1 156 | 7.8 | 625]| 156 | 7.8
CIT1 156 | 313 | 7.8 | 156 | 31.3
+BX1 15.6 1 1 156 | 7.8
+JFB1 31.3 2 2 |313 ] 156
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+Cl T1 62.5 31.3 15.6 31.3 62.5 Triplets

of: Agents A, B & C3 RC1 7.8 15.6 3.9
8. . _ +BXI 2.0 3.9 1.0 2.0
; +CI T1 3.9 7.8 2.0 3.9 7.8
: ’ 31.3 15.6 3.9 15.6 31.3
- WO 98/44926 PCT/US98/06468
4RCL OWUFs 3.9 20 3.9 1.0 +QT1
15.6 7. 8 3.9 7.8 2.0 Tl 62.5
62.5 31.3 62.5 31.3 42 iral 39 309
1.0 1.0 3.9 BX1 3.9 3.9 1.0
1.0 3.9 5 Printed from M npsa 05/11/1999 14:08: 11
- page - 36- VO 98/ 44926 Table 32 -
- .PCT?/ : US98/ 06468 : MIC of Berberine Hydrochloride, Juicy Fruit Basil Qit a8 Geraniol
- Table 25 : M C of Eﬁrﬁ@,{m}g A ToRbRatide, H nokitiol and
Ge‘ranl ol _ Alone, In Pairs, and in Conbi nation
o Individual Agents Alone! MIC (pg/ml) for Identified Bacteria
A B C AV | FN | CR | SM | S8
BX1 - - 625 1625 | 125 | 62.5 | 62.5
- JFB1 - 125 125 | 250 | 125 | 125
- - GRA1 125 | 125 [ 250 | 125 | 250
Pairings of Agents A, B & C2
BX1 313 | 156 | 625 313 | 313
+JFB1 625 | 313 | 125 | 62.5 | 62.5
BX1 313 | 156 | 62.5] 313 | 313
_+GRA1 625 | 313 | 125 | 62.5 | 625
JFB1 - 62.5 | 313 | 125 | 62.5 | 62.5
+GRAI 625 | 313 | 125 | 625 | 62.5
Triplets of Agents A, B & C3
BX1 . 156 | 156 | 62.5{ 15.6 | 15.6
+JFB1 15.6 2 2 156 | 15.6
+GRA1 15.6 2 2 156 | 15.6
JFB1 _ 313 | 313 | 3131 313 | 31.3
+BX1 78 | 2 |[313]| 78 | 7.8
+GRA1 156 | 39 |625]| 156 | 15.6
GRAL ’ 313 | 31.3 | 313 31.3 | 313
+BX1 7.8 1 156 | 78 | 7.8
+JFB1 15.6 2 |313]156 | 156
5
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| ndi vi dual

0.8

62.5
62.5
+GRAL

B

156

Agents Al one[err]

MC (pg/m) for

_0 05

7.8

| dentified Bacteri a

AV FN PG SM SS BX1 -
7 62.5 62.5 15.6 62.5 62.5 -- HK1 -
3.1 1.6 0.8 0.8 - -- GRAL 125 .125
125 Pai ri ngs of Agents A B & er BX1
TR e BT +HKL Pemssaneiss
0.4 0.8 BX1 o 31.3 31.3 7.8
31.3 +GRA1 i 62.5 62.5 15.6 62.5
HK1 0.8 1.6 0.8 0.8 0.8
RA 3.3 62.5 31.3 31.3 31.3
Triplets of Agents A, B & ([err] Table33 BX 31.3
15.6 7.8 31.3 31.3 MIC of Berberine Hydrochlori‘dé',@:tral and Geraniol 0.2 0.4 0.05
0.2 Alb airs, and in Combinati 5.6 2 2
HK1 0.4 0.8 0.4 0.4 0.4
X 1 Gt —S 2 45 8 +GRAL
31.3 15.6 3.0 31, IndividpabAgents Alone!  |3di0i(ng/mb) for Identified Bacteria 62.5
31.3 2193 62.5 31 .3A B c AV 1B | cCR | sM | ss [7.8 2 1
. +
BX1 - i - 62.5 | 62.5 012% 6’25 62%' 05 . 0.4 0.2
- CIT1 - 125 125 | 250 | 125 | 125
- - GRA1 250 | 125 | 250 | 125 | 125
Pairings of Agents A, B & C2
BX1 313 | 31.3 | 625 313 | 15.6
+CIT1 62.5 | 625 ] 125 | 62.5 | 31.3
BX1 313 | 156 {625 156 | 156
+GRAI1 625 | 313 | 125 | 31.3 | 31.3
- CIT1 62.5 | 625 | 125 | 62.5 | 31.3
+GRAI . 62.5 | 625 1 125 | 62.5 | 31.3
Triplets of Agents A, B & C3
BX1 313 | 156 | 313 | 156 | 15.6
+CIT1 156 | 7.8 | 313|156 | 7.8
+GRAI 156 | 78 |313] 156 | 7.8
CIT1 62516251 78 | 625 | 156
+BX1 15.6 2 ]313 1 3.9
+GRAl 313 | 39 |625]| 2 7.8
GRA1 62.5 1 313 | 6251 62.5 | 313
+BX1 7.8 2 78 | 7.8 1
+CIT1 156 | 3.9 | 156 | 156 2
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PCT/ U898/ 06468 - 36-
4 ‘M C of Berberine Hydrochloride. Hinokitiol and Juicy
Ql ; Al one, in Pairs, and in Conbination

_I..VI dual Ag ] neferr] MC (pg/m) for I dentifie a
B %?s/g@z? N A U & gcﬁ@éii/&ﬁds N

T 62.5 62.5 15.6 62.5 62.5 - HK1 -

0.8 3.1 1.6 0.8 1.6 -44- -- JFB1 125 125
31.3 62.5 7.8 Pairings of Agents A, B & C2 BX1
15.6 31.3 15.6 15.6 15.6 +HK1 0.8
1.6 0.8 0.8 0.8 BXL Table34 31.3 31.3 7.8

- 31.3 31.3 +J R of Hinokitiol, Juicy Fruit Basil Oil afticikal 62.5 15.6 62.5
-..0c. HK1 Alone, in Pairs, and in Cdmbinatio 0.2 0.8 0.8

- HIF 1. 3% 7.8 313 31.3 Triplets
of Agents A, B & ( gt B 31.3 ~15.6
379 31.3 31.3 Indmdual Agents Alone! | Ly yMIC (ug/ml) for Identified Bacterisl 4 0. 05 0. 05
10:1 _ A B C AV | FN | CR | sM | S§
| HK1 - - 08 | 3.1 |32 08 | 08
- JFBI - 250 | 125 | 500 | 125 | 125
- - CITI | 125 | 125 | 500 | 125 | 125
Pairings of Agents A, B & C2
HK1 08 | 1.6 [32| 08 | 08
+JFBI1 313 | 625 | 125 | 31.3 | 313
HK1 08 | 08 [ 32| 08 | 08
+CIT1 313 | 313 | 125 | 313 | 313
. JFB1 313 | 313 | 125 | 313 | 625
+CIT1 31.3 | 313 | 125 | 313 | 625
Triplets of Agents A, B & C3
HK1 ' 04 | 1.6 | 1.6 | 04 | 04
+JFB1 156 2 |156] 156 | 156
+CIT1 156 | 2 |156] 156 | 15.6
 JFBI 625 | 313 | 39 | 625 | 313
+HK1 04 | 04 | 16| 01 | 02
+CIT1 78 | 156 {625 39 | 78
CIT1 313 | 313 | 7.8 | 62,5 | 31.3
+HK1 02 | 04 | 1.6 | 005 | 02
+JFB1 78 | 156 |625| 2 | 78
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7.8 15.6 2 2 3.9 HK1

0.4 0.4 0.8 +BX1 15.6

' 7.8 3.9 ' : +JFB1 31.3 15.6

9 15.6 7.8 JFB 1 62.5 31.3 7. 8 15. 6
': +BX1 1 7.8

+HKI WOSASES 94 0.2 0.4 0.1 SeChussslosiss Pr| nt ed
fromMnosa 05/11/1999 14:08:11 page - 38- WO 98/ 44926
PCT/ US98/ 06468 B -37-
Tabl e 27 M C of Berberine Hydrochl oride. Hi nokitiol and
Ctral Alone, in Pairs, and in Conbination

I ndi vi dual Agents Alone[err] MC (pg/mh)ejsor I dent ified Bacteria
A B C AV FMic of tnokitieMuicy Fesit Basil Oil - -

62.5 62.5 15.6 62.5 1 “in Pai - 0.8
3.1 1.6 0.8 0.8 e 125 125 31.3
250 125 - .
Individual Agents Alonel MIC (ug/ml) for Identified Bacteria
A B c _FNf CR SS
HK1 - ~ |os|31]31]08]os8
- Bl - 125 | 125 | 250 | 125 | 125
- - GRAI | 125 | 125 | 250 | 125 | 125
Pairings of Agents A, B & c2 ]
HK1 o8| 16]31] 08/ o8
+]FB1 1313 | 625 | 125 | 313 | 313
HK1 08 | 1.6 | 08| 1.6 | 038
+GRAI 313 | 625 | 625 | 31.3 | 31.3
JFB1 | 313 | 313 | 125 | 625 | 62,5
+GRA1 313 | 313 | 125 | 625 | 625
Triplets of Agents A, B & C3
HK1 ' | o4 | 16 |16] 01 | 04
+JFB1 78 | 78 | 39 | 313 | 156
+GRA1 78 | 78 | 39 [ 313 | 156
JFB1 313 | 313 | 625 625 | 625
+HK1 02 | 04| 08| 01 {005
+GRA1 7.8 15.6'; 313 | 39 | 2
GRA1 62.5 | 313|625 | 62.5 | 62.5
+JFBI 39 | 156 |313] 7.8 | 39
+HK1 o1 | o4 08 | 02 | 01
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Pairings of Agents A, B & (Jerr] BX1 15.6
3-1.3 7.8 15.6 15.6 +HKI 0.8 1.6 0.2

- 0.8 BX1 31.3 31.3 7.8 31.3
' Ki—3 +Cl T1 62.5 62.5 15.6 62.5 62.5
1k 0.8 1.6 0.4 0.8 0.8 +Cl T1
98/44926
1.3 62.5 158°%4%53 31 3 Triplets of AgenfS A B'E 3
BX1 31.3 15.6 3. 31.3 31.3
+HK1 0.2 0.4 0.1 0.05 %2 +CIT1
7.8 15.6 3.9 2 7.8 HK1 0.4
: 0.8 0.4 0.4 0.4 +BX1 15 6 7.8
3.9 : :
3 :; 3 15.6 3 9-. al T’_IL‘lns example illustrates how(ate I\;IIC %f?n%rmcxgklalgager%sg i Z g Bias
- .+BX1 compination isreguced relative to the MIC of the individual antimicrobial agents in | 1
.4, 2 0.4 0. 05 thdavsdnce ¢F tiidothebantimicrobial agents. Printed from M npsa
;'?‘:"1)05/ 11/1999 14:08: 11 page - 39- -
- Example 3
5 Dentifrice formulations

The following example describes dentifrices comprising combinations of
antimicrobial agents A, B, and C formed in accordance with the present invention.

Table 36
Formulati on 18-12: 0.2% Cedarwood Qil, 0.1% Juicy Fruit Basil Oil
10 0.02% Citral (W/W) -

Component Wt. %
Sorbitol 70% in water 39.72
Poloxamer 407 (PLURONIC® F127) 5.0
‘deionized water 25.901
Carbomer 940 (CARBOPOL® 940) 0.3
'_sodium hydroxide 0.205
xanthan gum 0.40
glycerin 2.5
;sodium fluoride 0.254
-sodium saccharine 0.400
‘SYLODENT® 750 (silica) 10.0
'SYLODENT® 15 (silica) 12.0
flavoring agent 1.0
titanium dioxide 0.50
_sodium lauryl sulfate 1.5
cedarwood oil 0.200
juicy fruit basil oil 0.100
citral 0.020
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. -38- Tabl e 28

PCT/

US98/ 06468

Formulation 18-55: 0.4% Cedarwood Oil, 0.1%.

Geraniol. and 0.01% Berberine Hydrochloride (W/W)

' ‘M<C of Hinokitiol, Geraniol and Citral ' Al one, in
airs, and i n Combi nat i on I ndi vi dual Agents Alone[err] MC
=--;(pg/m) for d Bacteria A B AV
FN PG d‘%é’}éj‘b’% HKI .- .- PCT’%’Q"“T. 6 1.6
0.8 0.8 -- GRA - - 125 62.5 62.5 125 125
- - - - ClT1 125 62.5 62. 54125 125 Pai ri ngs of
Agents A, B & C2 HK1 0.8 0.8 1.6 0.8
0.8 +GRAL 31.3 31.3 31.3 31.3 31.3
HK1 0.8 0.8 1.6 0.8 0.8 +Cl T1
31.3 31.3 31.3 31.3 31.3 ' 62.5
31.3 31.3 62. 5F313 1 18-36: 31.3
t 31.3 62.5 31.3 = HK1
i 0.4 0.4 0.4 0.4__0.14 +GRAL 5.6 15.6
7.8 31.3 15.6 +ClI T1 15.6 15.6f 7.8 31.
15.6 CRAL Component 125  15W8.%15.6 62}5 31.3
’ZfHKl 56 7.8 1 $brbl1 70% thwakr 4 0.4 0.2 40.050 +Cl T1
: : : ® ' TI 62.5 7.
15.6 62.5 7.8 5P°?°"?‘4‘é‘54°7(PLUR°MC FIZT Voa——6-4 0.4 0.4
0.4 deiongd water ' 25.386
Carbomer 940 (CARBOPOL® 940) 0.3
sodium hydroxide , 0.2
xanthan gum 04
| glycerin 5.0
sodium fluoride 0.254
sodium saccharine 0.800
SYLODENT® 750 (silica) 10.0
SYLODENT® 15 (silica) 10.0
cedarwood oil 0.40
berberine hydrochloride hydrate 0.01
flavoring agent 1.00
FD&C Blue #1, 1% solution 0.2
sodium lauryl sulfate 1.00
5 Table 38

_ Component Wt. %

Sorbitol 70% 40.05

| deionized water 24.486
berberine hydrochloride hydrate 0.01
Carbomer 940 (CARBOPOL® 940) 0.30
Poloxamer 407 (PLURONIC® F127) 5.00
sodium hydroxide : 0.20
 xanthan gam _ 0.40

Printed from Mimosa 05/11/1999 14:08:11 page -49-

3

8



+CGRAL

15.6 15.6 7.8 15.6 15.

6 5
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125
RC

31.3

156

S98/ 06468
29

di'vidual AgelPI¥Bne| e
C

B

M C of Cedarwood Q|

Alone, in Pairs,
rr
AV FN PG
31.3 31.3 7.8 31.3 3483

Ger ani ol

WD 98/ 44926
-39-
and Juicy Fruit Basil

and i n Conbi nat

SS

Lon
MC (pg/m) for |dentified’°§’§§°§’8‘?‘lﬁ"a '
SM RCL

GRA1

62.5 62.5 62.5 125

62.5

JFB1

62.5 15.6 125 62.5 Pai rings of Agents AL B & 2
16— bt Gnd o — 35— +GRAL
30 78 |2a  Compmemgogy T Wik gly 3y
15.6 15.6 sodium fluoride 0.254
sodium saccharine 0.80
'SYLODENT® 750 (silica) 10.0
' SYLODENT® 15 (silica) 10.0
flavoring agent 1.0
' titanium dioxide 1.0
- sodium lauryl sulfate 1.0
glycerin 5.0
cedarwood oil 04
_i;eraniol 0.10
Table 39 :
Formulation 18-37: 0.4% Cedarwood Qil, 0.1% Geraniol, and 0.05% Citral (W/W)
Component Wt. %
Sorbitol 70% in water 40.050
Poloxamer 407 (PLURONIC® F127) 5.0
deionized water ' 25.246
Carbomer 940 (CARBOPOL® 940) 0.3
sodium hydroxide 0.2
xanthan gum 0.4
| glycerin 5.0
sodium fluoride 0.254
sodium saccharine 0.800
SYLODENT® 750 (silica) 10.0
SYLODENT® 15 (silica) 10.0
cedarwood oil 0.40
geraniol 0.10
citral 0.050
{ flavoring agent 1.00
| FD&C Blue #1, 1% solution 0.2
sodium lauryl sulfate 1.00
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GRA1 31.3 31.3 15.6 62.5 31.3 +JFBI

. 313 31.3 15.6 62.5 31.3 Triplets of Agents A, B & C3
- . 15.6 15.6 3.9 3.9 7.8
2 3.9 31.3 7.8 +JFB1
7.8 GRA1 15.6 31 3
15: 6 31 3 12‘" %%";“ +RCL ECRjusss/64e8
2 2 +JFB1 7.8 3.9 2 3. 9
3.9 JFB1 4 625 15.6 7.8 62.5 15.6
+RC1 1 3.9 1 3.9 3.9 +GRA1
2 7.8 2 7.8 7.8 5 Printed from M npsa
05/11/ 1999 14:08:11 page -41- WO 98/ 44926
PCT/ US98/ 06468 40-
Tabl e 30 Carbomer refers to polymer composed of acrylic acid cross-linked with allyl

sucrose available as CARBOPOL® 940. CARB_OPOL® 940 is commercially
available from B.F. Goodrich. SYLODENT® 750 is a silica gel (silicon dioxide) and -
5 SYLODENT® 15 is a silica gel (silicon dioxide). SYLODENT® is available
commercially from W.R. Grace & Co. - Conn, Davison Chemical Division.
' Table 40

Formulation 18-58; 0.4% Cedarwood Qil. 0.1% Geraniol (W/W)

. Component Wt. %
Sorbitol 70% | - 40.05
deionized water - | 25.286
‘berberine hydrochloride hydrate 0.01
.Carbomer 940 (CARBOPOL® 940) 0.3
‘Poloxamer 407 (PLURONIC® F127) 5.0
sodium hydroxide 02
;xanthan gum g 0.4
.sodium fluoride ' 0.254
ésodium saccharine 0.8
'SYLODENT® 750 (silica) 10.0
'SYLODENT® 15 (silica) 10.0
;ﬂavoring agent 1.0
:FD&C Blue #1, 1% solution 0.2
‘sodium lauryl sulfate 1.0
glycerin 5.0
cedarwood ol 04
‘geraniol 0.1
10 ' Poloxamer 407 is available under the trademark PLURONIC® F127 from

BASF Corporation.” PLURONIC® F127 is a.nonionic difunctional block polymer
terininating in primary hydroxyl groups with molecular weights ranging from 1,000
to about 15,000. They include pdlyoxyalkyline derivatives of propylene glycol.
The formulations described above were formed in a vacuum mixer by adding
15  the deionized water and dispersing the Carbomer while pulling a vacuum. When the
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M C of Cedarwood O |,
> Alone,” in Pairs,
“: Al one[ err] NIC (pg/n1) for
i o EN PG

12@0 ’éé’é o3

7.8 15.6 7.8
31.3 15.6
15.6

added fo the vagt

3.9 5

10

Cool Mint gel.

Juicy Fruit Basil
and i n Conbi nation
| dentified Bacteria

SM

“+ClI T1

Caﬂgl_oaerr as wel?lldlspersed the sodium hydroxgif wigs a%l%d

of Agerﬁ’% 70% segbigpl @Plgqaqn] and Poloxamer was heajgdpnd mixed. The Poloxamer
2 soluBorD was thes added to the vacuum mixture and biehB&i] with the Carbomer

31. 3 miktufe. Xanthan gum was then added to the"'g(l;czﬁn, and the resu]tin solutioR was
mixer and incorporated into the mi

added tg the vaollgmgzmeﬁé‘ol@we@bsgsﬂl%w]gch were sIowly mlxed ing) Active

2 allowe(&o mix untxl well mcorporated

al

SS

Pai ri ngs of Agents A
RC1

Example 4

and Ctral
| ndi vi dual

B & C2
-i%FB1

+JFB1

Customer Acceptance

JFB1

RC1

Agent s

A

125

B

) T1 PCTUBRSE 5T

RC1

62.5

15.6 15.6
31.3 31.3 125

3, 31.3 1
31n apgther vesss),

ts v?eée then ; g

3.9

This example illustrates customer acceptance of dentifrice formulations
incorporating combinations of antimicrobial agents A, B, and optionally C formed in
accordance with the present invention,

The formulations set forth above in Tables 36-40 were evaluated for customer

15  acceptance. Formulation 5-99 was a dentifrice available commercially as Listerine®

The. preference study was carried out with a group of approximately 20
people. One tube of dentifrice formulation was given to each person to use over the
couirse of a week. At the end of the week, participants filled out a questionnaire, the

20 resillm of which are summarized in Table 41 below. The scoring range was 1-10
with 1 being poor and 10 being good. The scores were tallied and averaged.

Table 41
Consumer Evaluation

Formulation 18-12 | 1836 |18-55 |18-37 |18-58 |5-99
Color | 6.61 652 (320 713 |7.17 |725
Appearance 627 674 (375 |691 [689 |6.75
Taste 5.09 496 |5.05 |4.17 650 |4.00
| After Taste 522 {513 |520 |448 |650 |3.85
Aroma 5.00 635 |[535 452 |694 |455
Cleaning 622 |648 |595 |[639 [678 |6.10
Foam 6.22 630 [600 [619 ]6.00 |585
Consistency 6.09 639 |6.25 6.04 5.67 5.75
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Table 31 M C of Berberine Hydrochloride, Juicy Fruit Basil QI
~and Citral Alone, in Pairs, and in Conbination

Ind|V|duaI Age neferr MC /m for Ident|f| ria

A o %s’“’@t’& [ ] FN (pg ) %TB%}"E‘"’BM

- - - - 31.3 31.3 125 31.3 31.3 - - JFB1

-- 62.5 125 250 62.5 62.5 I .- - Tl

125 62.5 31.3 125 125 ' Pairings of Agents A, B & C2

BX1 31 3 15.6 3.9 31.3 31.3 +JFB1

62.5 31.3 7.8 C?ﬁ B¢ 31.3

125 62.5 31.3 Dry Mouth JFB16.09 |626 |7.05 |678 |73%. 3]s52d.3| 125

gig 31.3 o NextMorfifibFéel 1543|587 [550 |53 6331 Ps1s20] 31.3

28" 3.9 2.5 '._@' ehia gth Feel ~ | 561 ° [5.78 1580 , 11857 | 661|445 5 6

15.6 3.9 15.6 7 Qyerall Satlsfactlon 5.04 537 520 |[553 |644 |420

This example illustrates that the overall consumer satisfaction for
formulations with antimicrobial agents in accordance with the present invention is
greater than the overall consumer satisfaction for the commercially available product,
Listerine® Cool Mint gel.

5 Example 5

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

with 250 grams of a 95:5 ethanol/water mixture. The mixture was stirred overnight
at room temperature. Solids were removed from the stirred mixture with a No. 4
10  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
a 0.2 micrometer filter was employed to clean the solution a final time. The clean
solution was then concenfrated down to a solid using a rotovaporizer.
15  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
departing from the spirit and scope of the invention.
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1. A therapeutic composition for inhibiting the growth of bacteria
comprising:
antimicrobial agent A and antimicrobial agent B in amounts effective
to inhibit the growth of bacteria, agents A and B selected from the group consisting
of berberine, cedarwood oil, chloramphenicol, citral, citronella oil, cocamidopropyl
dimethylglycine, Glycyrrhiza glabra extract, hinokitiol, juicy fruit basil oil, juniper
berries oil, lemon basil oil, lemon oil, and Rosmarinus officinalis oil.

2. The composition of Claim 1, wherein the minimum inhibitory
concentration for agent A in the presence of agent B is less than the minimum
inhibitory concentration of agent A alone.

3. The composition of Claim 2, wherein the minimum inhibitory
concentration for agent B in the presence of agent A is less than the minimum
inhibitory concentration of agent B alone.

4, The composition of Claim 3, wherein the bacteria are oral pathogenic
bacteria selected from the group consisting of Actinomyces viscosus, Fusobacterium
nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and Streptococcus
sanguis. '

5. . The composition of Claim 1, wherein agent A is cedarwood oil.

6. The composition of Claim 5, wherein agent B is selected from the
group consisting of berberine, chloramphenicol, citral, cocamidopropyl
dimethylglycine, Glycyrrhiza glabra extract, hinokitiol, juicy fruit basil oil, and
Rosmarinus officinalis oil.

7. The composition of Claim 6, wherein agent B is selected from the
group consisting: of berberine, chloramphenicol, citral, cocamidopropyl
dimethylglycine, and Glycyrrhiza glabra extract.

8. The composition of Claim 1, wherein agent A is berberine.
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10,  The composition of Claim 9, wherein agent B is selected from the
group consisting of chloramphenicol, Glycyrrhzza glabra extract, and lemon basil oil.

11.  Thecomposition of Claim 1, wherein agent A is hinokitiol.

12.  The composition of Claim 11, wherein agent B is selected from the
group consisting of chloramphenicol, citral, cocamidopropyl dimethylglycine,
Glycyrrhiza glabra extract, juniper berries oil, and lemon basil oil.

13.  The composition of Claim 12, wherein agent B is selected from the
group consisting ' of chloramphenicol, cocamidopropyl dimethylglycine, and
Glycyrrhiza glabra extract.

14.  The composition of Claim 1, wherein agent A is Glycyrrhiza glabra
extract.

15.  The composition of Claim 14, wherein agent B is selected from the
group consisting of ._chloramphenicol, cocamidopropyl dimethylglycine, juicy fruit
basil oil, and lemon basil oil.

16. The _'pomposition of Claim 15, wherein agent B is selected from the
group consisting of chloramphenicol and cocamidopropyl dimethylglycine.

17.  The composition of Claim 1, further comprising an antimicrobial
agent C different ﬁnm antimicrobial agent A and antimicrobial agentB, agent C
being present in an amount effective to inhibit the growth of bacteria and selected
from the group- consisting of berberine, cedarwood oil, chioramphenicol, citral,
citronella oil, cocamidopropyl dimethylglycine, Glycyrrhiza glabra extract,
hinokitiol, juicy fruit basil oil, juniper berries oil, lemon basil oil, lemon oil, and
Rosmarinus officinalis oil.

18. A db;;iposition for inhibiting the growth of bacteria comprising:
an antimi_m__i_bial agent A comprising geraniol; and
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-of Agents A, B &efele®bil, lemon basil oil, lemon oil Pl Rosmarinus officinalis oil. 31.3 15.6
31.3 15.6 15.6 +Cl T1 15.6 7.8 31.3
15.6 7.8 The composftiRA\bf Claim 18, further condfdisfig an Anfimicidbial 15. 6

XL fb i1, chl 1
31.3 3.9 62. ghe group conslistgg of berberine, ce qil, -chloramphenicol, citral, citronella 62 5

31.3 62.5 62. il, gacapidopropyl dimethylglycine, Glycyrrhig@glpbra extract, hinokitiol, juicyg 2
7.8 7.8 1 fruit basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus

7.8 ag% ?Jdéfferent gnm a.lglizugoblal a:gnt A axg?agémlcx%glaﬁlgenz B%elec@t% fﬁ:m 15. 6

officinalis oil.
20.  An oral hygiene product comprising the composition of Claim 18.

21. A method of inhibiting the growth of bacteria on a surface comprising
the steps of contacting the surface with the composition of Claim 18.

22.  An oral hygiene product comprisiﬁg:

antimicrobial agent A and antimicrobial agentB in amounts effective to
inhibit the growth of bacteria wherein agents A and B are selected from the group
consisting of berberine, cedarwood oil, chloramphenicol, citral, citronella oil,
cocamidopropyl dimethylglycine, Glycyrrhiza glabra extract, hinokitiol, juicy fruit
basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus officinalis
oil,

23. The oral hygiene product of Claim22, wherein the minimum
inhibitory concentration for agent A in the presence of .agentB is less than the
minimum inhibitory concentration of agent A alone.

24, The oral hygiene product of Claim 23, wherein the minimum
inhibitory concentration for agentB in the presence of agent A is less than the
minimum inhibitory concentration of agent B alone.

25.  The oral hygiene product of Claim 24, wherein the bacteria are oral
pathogenic bacteria selected from the group consisting of Actinomyces viscosus,
Fusobacterium nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and
Streptococcus sanguis. '
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0.8 3.2 0. 8 fronpthg group consisting of cedaryqog oil, berberine, hinokitiol and Glycyrrigza 3 31. 3
125 31.3 31. 3 glabra extract.

27. The oral hygiene product of Claim22, further comprising
antimicrobial agent C, different from agent A and agent B, agent C being present in
an amount effective to inhibit the growth of bacteria and selected from the group
consisting of berbéjrine_, cedarwood oil, chloramphenicol, citral, citrenella oil,
cocamidopropyl dimethylglycine, Glycyrrhiza glabra extract, hinokitiol, juicy fiuit
basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus officinalis
oil.

28. A method for inhibiting the growth of bacteria on a surface
comprising the step:

contacting the surface with a composition that includes antimicrobial agent A
and antimicrobial agent B in an amount effective to inhibit the growth of bacteria,
agents A and B selected from the group consisting of berberine, cedarwood oil,
chloramphenicol, citral, citronella oil, cocamidopropyl dimethylglycine, Glycyrrhzza
glabra extract, hmokltlol juicy fruit basil oil, juniper berries oil, lemon basil’ oil
lemon oil, and Rosmarinus officinalis oil.

20, The method of Claim28, wherein the minimum inhibitory
concentration of agent A in the presence of agentB is less than the minimum
inhibitory concentration of agent A alone.

30. The method of Claim29, wherein the minimum iphibitory
concentration for agentB in the presence of agent A is less than the minimum
inhibitory concentration of agent B alone.

31. The method of Claim 30, wherein the bacteria are oral pathogenic
bacteria selected from the group consisting of Actinomyces viscosus, Fusobacterium
nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and Streptococcus
sanguis.

32. The method of Claim 28, wherein the antimicrobial agent A is
selected from the. group consisting of cedarwood oil, berberine, hinokitiol and
Glycyrrhiza glabra extract.
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growth of bacteria and selected from the group consisting of berberine, cedarwood -
oil, chlo_ramphe’rﬁcbl_, citral, citronella’ oil, cocamidopropyl dimethylglycine,
Glycyrrhiza glabra extract, hinokitiol, juicy fruit basil oil, juniper berries oil, lemon
basil oil, lexaon oil, and Rosmarinus officinalis oil.

34. A method of reducing the minimum inhibitory concentration of an
antimicrobial agent A, selected from the group consisting of berberine, cedarwood oil,
chloramphenicol, citral, citronella oil, cocamidopropyl dimethylglycine, geraniol,
Glycyrrhiza glabra extract, hinokitiol, juicy fruit basil oil, juniper berries oil, lemon
basil oil, lemon oil, and Rosmarinus officinalis oil, comprising:

combining agent A with an antimicrobial agent B different from agent A
selected from the group consisting of berberine, cedarwood oil, chloramphenicol,
citral, citronella?o_i‘l,-cocamidoprdpyl dimethylglycine, geraniol, Glycyrrhiza glabra
extract, hinokitiol, juicy fruit basil oil, juniper berries oil, lemon basil oil, lemon oil,
and Rosmarinus officinalis oil, the minimum inhibitory concentration of agent A in
the presence of agent B being less than the minimum inhibitory concentration of
agent A alone.

35.  The method of Claim 34, wherein the step of combining agent B with
agent A results in a synergistic reduction in the minimum inhibitory concentration of
agent A, '
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Thi's exanpl e |IIustrates how t he MCof anti m crobi al agents A B'and Cin
conbination is reduced relative to the M Subistitite shasitvi 27 Novemberi t988i al
agents in t he absence of the other antimcrobial agents.

Exanple 3 5 Dentifrice formul ations

The fol | owi ng exanpl e descri bes denti T2r| ces conprising conbinations of
antimcrobial agents A, B, and C forned in accordance-with the present
i nventi on. ‘

Formul ation 18-12: 0.2% Cedarwood G|, 0.1% Juicy Fry

0.02% Citral (WW Conponent

W. % Sorbitol 70% in water

Pol oxanmer 407 (PLURONI Clerr] F127)

wat er 25. 901

(CARBOPOL[ err] 940) 0.3

0. 205 xant han gum #

gl ycerin 2.5 sodi um
fluoride 0. 254 sodi um sacchari ne
0. 400 SYLODENT[ err] 750 (silica) 10.0
SYLODENT[err] 15 (silica) 0 Joring
agent 1.0 'MS ’?E%EAE@ &%g@ de

0. 50 sodium |l auryl sulfate ' R

?reg?,[ nggi F' loi | The embodiments of the mvgntlon in whxclbarls:échg)sn%oﬁoper(t’y ?r ﬁvhfébg y

0. 020 is claimed are defined as follows:

18. A _composition for inhibiting or preventing growth of oral
pathogenic bacteria-fAn-eral-hygiene-preduet} comprising: :
 an antimicrobial agent A comprising geraniol; and
an antimicrobial agent B selected from the group consisting of berberine,
cedarwood oil, chloramphenicol, citronella oil, cocamidopropyl dimethylglycine,
Glycyrrhiza glabra extract, juicy fruit basil oil, juniper berries oil, lemon basil oil,
lemon oil, and Rosmarinus bﬂicinalis oil, antimicrobial agent A and antimicrobial
- agent B being present in an amount effective to inhibit the growth of oral pathogenic
bacteria selected from the group consisting of Actinomyces viscosus, Fusobacterium
nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and Streptococcus
sanguis.

19. The composition -fpreduet} of Claim 18, further comprising an
antimicrobial agent C different from antimicrobial agent A and antimicrobial agent B
_selected from the group consisting of berberine, cedarwood oil, chloramphenicol,
* citronella oil, Glycyrrhiza glabra extract, juicy fruit basil oil, juniper berries oil, lemon
basil oil, lemon oil, and Rosmarinus officinalis oil.

21. A method fefl—inhibiting or preventing -fthe}- growth of oral
pathogenic bacteria selected from the group consisting of Actinomyces viscosus,

Fusobacterium nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and
Streptococcus sanguis within an oral cavity comprising the steps of contactmg the

oral cavity with the composition-{predust]-of Claim 18.
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(CARBOPOL[ err] 940) 0.3 S(

Ol. 2 _ xant ha2gumA__composition for inhibiting or préventing —orowth 4f—evs

gl ycerin .

fluoride W%&efal-hygewedueﬁ-cgglgnsmg sodi um sacchari ne
0. 800 SYL Opetimiceqbigl apsnt A sandi antimicrobial agent B in an amount effegtive to

SYLODENTT er ihitbtHeSrowitidf oral path enic bactena selected frdf-the group cdnSifigvepd oi |
0. 40 ber beri ne hydroch |19 ggef\l( . 0.01
flavoring adgmzomyces viscosus, Cl um nuc eatum, Pfr;@gromonas mvcg ue #1,
1% sol uti on Sereptococcus mutans, and SireptocSecils sanguis Swhbreim hgentsyA and Bataee

1.00 5 selected from the group consisting of berbe;ﬁﬁgl Eedifvood oil, chloramphenicol,
citral, citronella oil, Glycyrrhiza glabra extract, juicy fruit basil oil, juniper berries oil,

lemon beasil oil, lemon oil, and Rosmarinus officinalis oil.

23. The composition foral-hysiene—produet} of Claim 22, wherein the
minimum inhibitory concentration for agent A relative to at least one of the bacteria,

in the presence of agentB, is synergistically less than the minimum inhibitory
concentration of agent A alone.

24. The composition foral-hygiene—preduet]- of Claim 23, wherein a
minimum mhxbltory concentration of agent B relative to at least one of the bacteria, in

the presence of agent A, is synergistically less than the minimum inhibitory
concentration of agent B alone.

26.  The composition-foral hygiene-preduet} of Claim 22, wherein agent A
is selected from the group consisting of cedarwood oil, berberine, and Glycyrrhiza -

glabra extract.

27. The composition -foral-hygiene—preduet} of Claim 22, further

comprising antimicrobial agent C, different from agent A and agent B, agent C being
present in an amount effective to inhibit the growth of bacteria and selected from the
group consisting of berberine, cedarwood oil, chloramphenicol, citral, citronella oil,
Glycyrrhiza glabra extract, juicy fruit basil oil, juniper berries oil, lemon basil oil,
lemon oil, and Rosmarinus officinalis oil.

28. A method for inhibiting or preventing -fthe}-growth of oral
pathogenic bacteria within an oral cavity comprising the step:

contacting the oral cavity with a composition that includes antimicrobial
agent A and antimicrobial agent B in an amount effective to inhibit the growth of oral
pathogenic bacteria selected from the group consisting of Actinomyces vicosus,
Fusobacterium nucleatum, Porphyromonas gingivalis, Streptococcus mutans, and

o e h e s e e e
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ger ani ol

Table 3o %0mRt SRRl Gea vy ighiitory dhcentration of agent A

0. 05% Gi t r aklongy v

30. The method of Claim29, wherein the minimum inhibitory
concentration of agent B relative to at least one of the bacteria, in the presence of
agent A, is synertistically less than the minimum inhibitory concentration of agent B
alone.

32, The method of Claim 28, wherein the antimicrobial agent A is selected
from the group consisting of cedarwood oil, berberine, and Glycyrrhiza glabra
extract. -

33.  The method of Claim28, wherein the composition that includes
antimicrobial agents A and B further comprises an antimicrobial agent C different
from agent A and agent B, agent C selected from the group consisting of berberine,
cedarwood oil, chloramphenicol, citral, citronella oil, Glycyrrhiza glabra extract,
juiey fruit basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus
officinalis oil.

34. A method of reducing the minimum inhibitory concentration relative to
oral pathogenic bacteria selected from the group consisting of feensistin—gof}
Actinomyces viscosus, Fusobacterium nucleatum, Porphyromonas gingivalis,
Streptococcus mutans and Streptococcus sanguis, of an antimicrobial agent A
selected from the group consisting of berberine, cedarwood oil, chloramphenicol,
citral, citronella oil, geraniol, Glycyrrhiza glabra extract, juicy fruit basil oil, juniper
berries oil, lemon basil oil, lemon oil, and Rosmarinus officinalis oil, comprising:

combining agent A with an antimicrobial agent B- different from agent A,
agent B selected from the group consisting of berberine, cedarwood oil,
chloramphenicol, citral, citronella oil, geraniol, Glycyrrhiza glabra extract, juicy fruit
basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus oﬂicinalis oil
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Formul ati on 18- 587. 0. 4%eCedmpositidn Ofdral-Gysinéopdial 6fVORim 22, wherein
antimicrobial agent A is cedarwood oil and antimicrobial agent B is selected from the
group consisting of berberine and Glycyrrhiza glabra extract.

38. The composition -foral—hygiene—product]— of Claim 22, wherein
antimicrobial agent A is Glycyrrhiza glabra extract and antimicrobial agent B is

selected from the group consisting of citronella oil, j juicy fruit basil oil, juniper berries
oil, and Rosmarinus officinalis oil. ‘

39. The composition -feral—hygiene—preduet]— of Claim 22, wherein
antimicrobial agent A is chloramphenicol and antimicrobial agent B is lemon oil.

40. The composition feral—hygiene—produet]— of Claim 22, wherein
antimicrobial agent A is citral and antimicrobial agent B is selected from the group

consisting of citronella oil, juicy fruit basil oil, juniper berries oil, lemon basil oil,
lemon oil, and Rosmarinus officinalis oil.

41. The composition -foral—hygiene—produet]- of Claim 22, wherein
antimicrobial agent A is citronella oil and antimicrobial agent B is selected from the

group consisting of juicy fruit basil oil, juniper berries oil, lemon oil, and Rosmarinus
officinalis oil.

42. The composition-foral—hygiene—produet]—of Claim 22, wherein
antimicrobial agent A is juicy fruit basil oil and antimicrobial agent B is selected from
the group consisting of juniper berries oil, lemon oil, and Rosmarinus officinalis oil.

This Sheet Has Been Replaced




Compopent Ve % sorbi o | |1 AR 11

. dei onl‘;ed wat er
ber beri ne hydrochl ori de hydrate Slbbs:;ltute sheet %VMWb%;BS%”

940 (CARBOPOL[err] 940)

(PLURONI C  F127) 556 sodi um_hydr oxi de

0. 2_ xant han gum THIS SHEEQ: HAS BEEN
sodium f | uori de 0. 254 um
sacchari ne 0.8 .

(silica) 43, The composition]Qefdl—hygiene—piodueIPENT| €lainh 225 Wiwdréihca)

10. 0 fn{llf%) obi n%eﬁpﬁ % juniper berries oil and antimicrobial Fasnt B is selected fia'mg

FD&C Bl ue # I um
|l auryl sul f ethegroup consisting of lemon basil oil, lemon oil, and Rpsmarinus offigingbs mln
5.0 cedarmood oi | 0.4

I%glrg;];(r)rlar a07.is Iahe composition W ﬁlm22 wherein
BASF Cor por AEHBE ) i o oeibot F SHRfecbal Kool B hobeshd o BB

pol yner growy mnsatmgngflemoplollrmdﬁohydnmo}dﬁ"gnahml wi th nol ecul ar wei ghts
ranging from 1, 000 to about 15, 000. They I ncl ude pol yoxyal kyl i ne
derivatives of prgpyl eﬂ% ¢hy CBlmpositio floap2 A asrerkied

above were formed in vacuu hel oni zed wat er and
di spersing- mam@‘aelmelraaenm|14 lemgp ofljang aatm&&hﬁhagm&lst Rosmarinus officinalis
Printed fromyM nosa 05/11/ 1999 14:08: 11 page -51- WO 98/ 44926
PCT/ US98/ 06468
Car boner was wel |
vessel , t he

The Pol ox angpathogenic bacten -[An-o;al-hyglene-pfedaet-} compnsmg
an antimicrobial agent A comprising cocamidopropyl dunethylglycme and

an antimicrobial agent B selected from the group consisting of berberine,
cedarwood oil, chloramphenicol, citral, citronella oil, Glycyrrhiza glabra extract,
juicy fruit basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus
officinalis oil, antimicrobial agent A and antimicrobial agent B being present in an
amount effective to inhibit the growth of oral pathogenic' bacteria selected from the
group consisting of Actinomyces viscosus, Fusobacterium nucleatum,
Porphyromonas gingivalis, Streptococcus mutans; and Streptococcus sanguis.

47. A method for reducing the minimum inhibitory concentration of an
antimicrobial agent A comprising cocamidopropyl dimethylglycine comprising:

combining agent A with an antimicrobial agentB different than agent A,
agent B selected from the group consisting of berberine, cedarwood oil,
chloramphenicol, citral, citronella oil, geraniol, Glycyrrhiza glabra extract, juicy fruit
basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus officinalis oil,
the minimum inhibitory concentration of agent A in the presence of agent B being less
thant he minimum inhibitory concentration of agent A alone.
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sol’ution was then-added to the vacuum mixture and bl ended wi qﬂ!’!’jﬁ“mﬂ)wmll _
m-xture. Xanthan gum was then added to the glycerin, and the'l s %

solution was 5 added to the vacuum m xer and incorporated into the

m xture. The salts were then added 62 tSubstiasieushesitxer Septdrhbeedoby
siTicas which were slowy mxed in. Active agents, tavor—sodi—um

| auryl sulfate and col oring agents were then added and allowed to m x
until well incorporated. Exanpl e 4
10 The -embodiments of the BY&itRABH WKIEIERhaRERsive property or privilese is
exarrpl e illustrates custonmer acceptance of dentifrice formulations
i-ncor por at i njaimediiedzfinedss foflownt i mi crobi-al agents A, B, and optionally C
formed in accordance  with the present invention. The

fornmul ations set iortme&ﬁy@meﬂfaﬁaiaﬂneﬁmg%eflé)owcﬁb@&aw@&n@;msfr@r cust omer 15

accept ance. For m:IT‘at SW v entrfri cel afﬁl | able commercially as
Li sterine[err] E’B‘b‘fr m@écomp“s‘ngge’m‘o e preference study was

carried out with a grobg,.6h &QW@&I&”@& i 4 group 8&%%%%% ;;Z}@%Aw‘éeﬁwood

dentifrice formulation was given to each person cour se
of a week. Ajl,tdgoram \Iﬁh&ﬁcoﬂ heitrweetkuonem to'ilC|cB@d9ﬂ180§rbﬂ>)}ledinﬁtllfylgaydihtes(plyéjﬂﬂﬂid’e
the 20 results of ich are summari zed 1 n Table 41 bel ow. The scoring
range was 1-giBbra extragti hinoKitible juicy ﬂnmt)basaruil Jmuﬂzmbngwgoddlemﬁhéaasbmﬂ dsmwnepé
tallied and aver aged. le 41
Consuner Ev aqqga@qs&qrmus officinalis oxﬂ:@wﬁl}qagg PHpjuniper berries oij,derpon basxllgl égnor3_81155

18- 37 18- 58 d l?a.;%%;gnus officinalis oqo Lxﬁ{mlcroblal agent A and ant1mlg§0%uf'ﬂ agené %%fmg %gs%gt

7.13 7.

6.91 6. 89in an an?ﬁxt effective to mﬁl@ﬁ t’d?e %_owth of oral pathogen% Qa%tena s@le@t@d fro'i‘n Qi?é
4.17 6.5 4. After aste

4. 48 6. 50group 3co&51st1ng of Actinohyegaviscosus, Fusobacterzum 571[3Qatum 6Pé}5hyr0510355'
4.52 6. 94 4.55 Cl eani ng 6. 22 6. 48 5. 95
6. 39 6. 78gmgzv61m1 6trepz‘acoccus mutpess p;md Streptococcus sanguis, /hgrein a ninigym ingibiory
6. 19 6. 00 Consi st enc )

6. 04 5 67 once;;gr@en of agent A. relatlve to at least onergf;tha bagteria G PIS $HeL aa
14:08:11 pag&neﬁtlcallv less than the minimum inhibitory concentration of agent A alone.

_2. The composition of Claim 1 , further comprising an antimicrobial agent C

~ different from antimicrobial agent A and antimicrobial agentB selected from the “group
consistirig of berberine, cedarwood oil, chloramphenicol, citronella oil, Glycyrrhiza glabra
extract, juicy fruit basil oil, juniper berries oil, lemon basi! oil, lemon oil, and Rosmarinus

oﬁ‘icinalis oil.

3. Use of a composition according to claim 1 in the mapufacture of a medicament

for inhibiting or preventing growth of oral pathogenic bacteria, selected from the group

c0nsi$ﬁng of Actinomyces viscosus, Fusobacterium nucleatum, Porphyromonas gingivalis,

Streptjbcaccus mutans, and Streptococcus sanguis, within an oral cavity.

_4. A composition for inhibiting or preventiﬁg growth of oral pathogenic bacteria
comprising: o THIS SHEET HAS BEEN
' REPLACED
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Formul ati on 18-12 18-36 18-55 18- 37 18-58 " 5-99"
Dry Mouth 6. 09 6.26 7.B3 Substitte sheet341 Seprember 1999
Next Morni ng Feel 5. 43 5. 87 5.50 5. 28 6. 33 5. 15
Overall Muth Feel 5.61 5.78 5.80° 5. 57 6.61 4. 45
Overall Satisfaction 5.04 5.37 5.20 5.53 6. 44 4. 20
Thi s exanpl e i | hntihicatbésd apdmtA dddeandmédrebhibl agemsBi irean ®adins Effedtivemo frbibit the
formul ations with antimcrobial agents in accordance with the present
i nvention Browth of grabpathogemitbagterea selested |fr0@bﬁhmrsmupsmnisx§n@g:pif o‘fF’iﬂquehe
comer ci al Iy avai)l,abLe é)roduct %st erinefer r‘]f M nt gel

scosus, rrusobacter

Exanple 5V tum nucléatum, Porphyropgrqs| Sipgiy ’é?c 4’ %O@FC‘@ '96‘9?%@1"%
glabra Str%p ngcoccza??ar%&ﬁr@heﬁéiaggmg ! eng Pa%ﬂ% gsgﬁétg g{ O%&g@ X&ys sli Lzo?

gl abra was ¢ grans o ore.
The m Xt Ur GerB@dine; lcbddrRBod ¥ dhldikhphenicol, %ttrali quﬁeﬁ%ﬁr @!wyﬁhzzﬁeldb%e%?aee
renoved fromthe stirred mixture with a Vhatman fifter in a
Buchner fupnet fruiEbasihai, Jumm\bame@bll,slembdkasmm aﬂi'ilOrBMEdnd\/lehma'mus officimlis 5
VWhat man fil ter | n a Buchner funnel Addl ti onal sol i ds vvere rem)ved with a
What man 1 AHcRBSEEeS : ‘ agent & yelatiierforat llea

: ggloﬁr egﬁsamfo r2 ]gréecrtoa en?ﬁ 1fslsl ter was e SI qhto cJ ean th
to a solidg %eﬁgatﬁmrd Tagé/rﬁ&oilbﬂeer Approximately, 2.5 granms of a rust
col ored so e crude extract of A ycyrrhiza
gl abr a. V\hl |l e the pref erred errbodl nent of the |nverrt|on has
been il l ustrat efs mplasstoni dfdHaind 22 re- N PIRGSh-athils e BtiatOH

5.  The composition of Claim 4 , wherein a minimum inhibitory concentration of

agent B relative to at least one of the bacteria, in the presence of agent A, is synergistically

less than the minimum inhibitory concentration of agent B alone.

6. . The composition of Claim 4, wherein agent A is selected from the group

consisting of cedarwood oil, berberine, and Glycyrrhiza glabra extract.

7. The composition -of Claim 4 , .further comprising antimicrobial agent C,
different from agent A and agent B, agent C being present in an amount effective to inhibit
the growth of bacteria and selected from the group cons.isting of berberine, cedarwood oil,
chloramphenicol, citral, citronella oil, Glycyrrhiza glabra extract, juicy fruit basil oil, juniper

berries oil, lemon basil oil, lemon oil. and Rosmarinus officinalis oil.
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i nvention in which an exclusive property or privilege is claimed are

defined as foll ows: 1. A conphsiSubstitytershieshi i Bepteraber $989t h
of bacteria conprising: an antim crobial agent A conprising
geranl ol ; and : an antim crobial agent B selected fromthe group

consi sting of gher iRk ioh @ cowPebtionaBal indides abifidniRbcbid gttt @0dnd argivdi¢robial 4enoB| |,
cocam dopropy— drMetnyrgrycine, —Jdycyrrniza glabra ext racT ui cy fr ut t
basi| oil, | unthemandchre of aRiedicament forinhibitingj or PreVERGNg &

of fici nalis c i al 206 |
R I e e T
bacteria sel @bmﬁ o‘fro@mgaﬂngezwmmmqamm frﬂg: mé gfhnplcnms,zmgﬁMmms
Fusobact er i um nucl egr amr
and Streptoc t
agent A. rel %h\Sﬁ'e 16
Bis synergi t :
agent A al ond:erberme cedam&bod oﬂTd:téommghmccﬂ; cmalof:m@hdlarmn Glydymhtzh@iabra

conprising an_antim.cr bgl agent ,C TTerept fronq t1mcrobi.al agent A
and ant i mi cr QAT Mgt otk basiiofl, juniper pegcies pil lemon basi off Jemeh pil gy’

ber berine, ceglpmuRAg Sfitinalisdio W%@ﬂ&ixpé){mmﬁﬂﬁnr i9Mieldrg cOhdentchlotCor dgbhizA

glabra extracr, Juicy fruit pasit Orf, JUM Per DerTTgs_or 5 { enor bast+
oi |, | enon oitelatize i Jrdeasbone nidthe harterisiim theipsesonge of agent B i synergjsiécally less than

conposition e}ﬁg%ﬂm& ﬁ&bﬁbﬂ'%&n&&x&f&a@%&%%ﬁ&r e of a nmedi canment

o. The use of Claim 8, wherein the minimum m‘mbxtog concentration of agent B

relatwe to at least ope of the bacteria, in the presence of agent A, is _synergistically Jess

than the minimum iphibitory concentration of agent B alone.

10. The use of Claim &, wherein the antimicrobial agent A is selected from the group
consisting of cedarwood oil, berberine, and Glycyrrhiza glabra extract.

11. The use of Claini 8, wherein the composition that includes antimicrobial agents A

and B further comprises an antimicrobial agent C different from agent A and agent B,

agent C selected fror_n the group consisting of berberine, cedarwood oil, chloramphchicol,
citral, citronella oil, Glycyrrhiza glabra extract, juicy fruit basil oil, junipex berries oil,

lemon bgsil oil, leinon oil, and Rosmarinus ojﬁcinalz‘s oil.
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for inhibiting or-preventing growth of oral pathogenic bact edumuﬂﬂum‘“lﬁmulm

fromthe group consi sting of Actinonyces viscosus, Fusobac

nucl eat um Por phyrononas gi ngivalis, St rept ococcus nutans, and
Streptococcus sanguis, within an oral c8viubstitute s eet’ipgepK”EBﬁbégpgion
for inhibiting or preventing growth of oral pathogenic bacteria

conpri si ng: 53 -
Substitute sheet - 1 Septenber 1999 antimcrobial agent A and
antimcrobial agent B in an anmpbunt effective to inhibit the growth of oral

Pal hogeni C A e L e Tl b ealng e nods: ]gcgofnggingtp 'gt@g_ OQprré\feﬁ{gﬁ%%ﬁ of
{“,j;?gfbug“go ool e AR0E iR LS IS §leoBES Bbeidhng e AR RS VRchass, T r om
Shks gibdidi¥ Sidbloch@as! mit

citronella oil, ﬁ
berries oil, X AHEE—HE

wherein a i 14 Rk LAk SHFER! Gl oBhpBLidfBhtafhs L Hdusesl QnBort oas!
one of the ¥ ergistically leSs
than the mni LR DI on L BNa Qf 1288 0 isti

S e SHERRRLL P  2ABISERN S SRR o S consting o
concentrat i g, Birind9%BlarRob&! Gl IchPrirRprinidot agitralORRroRElid BE, BARYEALA, gldbrat he

presence of “agemt—A TS symergrstrcatty—tess—thamthe o hrbrtor y

concentrati on,@hc@ggiy Ruitlbasie oil, juniper berries oil, lemon basil oil, lemon oil, and

Rosmarinus officinalis oil, the composition b'einq characterized by a reduced minimum

inhibitory. concentration for agent A comprising:

combining agent A with an antimicrobial agent B different from agent A, agent

B being present in an amount effective to provide a synergistic reduction in the

minimum _inhibitory concentration of agent A relative to at least one of the

‘bacteria, wherein agent B is selected from the group consisting of berberine,

‘cedarwood oil, chloramphenicol, citral, citronella oil, Glycyrrhiza glabra extract,

juicy fruit basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus

officinalis oil.
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6. The composition of Oaim4, wherein agent A is sel ect edl u Il"!! IHIIHW“I
consi sting of cedarwood oil, berberine, and G ycyrrhiza gl ab
7. The conposition of Claim4  further conprising antim crobi al agent C

different fromagent A and agent B, agebhb Substitgtepshesatnt 1 iSepaembepd8n9
effective to inhibit the growh of bacteria and selected fromthe group

consi sting of berberine, cedarwood oil, chloranphenicol, citral,
citronella oil, d ycyrrhiza gl abra extract juicy fruit basi| oi I j uni per
berries oil, | emon’ basi | oil, lemon oil. and Rosmarinus officinalis oil.
REPLACEMENT SHEET - : 54

Substitute sheet - 1 Septenber 1999 8. Use of a conposition that

i ncludes antim crobial agent A and antimcrobial agent B in the

manuf acture of a nedicanment for inhibiting or preventing growth of oral
pat hogeni ¢ bacteri a,. wherein ent nd Agent B_are Er esent .in_an amunt

effective to i phibit RECRdREHaprL ASRAT EopYy WEFEQ“E%W§E?@W‘ﬁrom
the group Gonsistl eFélst Cr[g&d&_ﬂ&?{ ft5Re mYﬁlr%% SlﬂﬁlbuE&Sc%g@egﬁx%danPa fs”m

Por phyronmonas @i ngivalTs, Streptococcus nutans re toc ~3ﬁnQU|s
said agents A and B are selected fromthe group consisting of berberlne
cedarwood oi |, cld.or arffelveniposition 6f Clakh 1 Cilisréin@hliMicedbial agery Byis sbledtad Gombr a
extract, juicy fruit basil oil, juni per berries oil, lenmon basil oil, |enon
oil, and Rdh@rﬁtqum@n%ﬁfrtgcqfn@mpeg beiries oiinigmah desi] eil demempilaRasinatins ijﬁctyahs
concentratlog i _ elative to at | east one of the bacteria in the
presence of°agl F_ erglstically | ess than the m ninuminhibitory
concentration of agent A al one. 9. The use of Caim8, wherein the
m ni mum i nhi bi t ofy, CoFlRk: ?&h&{‘oiﬂélaﬂﬂ@n%@r&ﬁ’k&tﬂhﬂﬁ%bf é’c?'\t h§&s ef?a%dcgtl the
bacteria, in the presence 8 agent < synergistica ess than the

m ni mum i nhdndi dhéifmycreBiaCaghi Bis selRcefl fReLME ghhupl PASsting of berberine and Glycyrrhiza

glabra extract.

16.  The composition of Claim 4, wherein antimicrobial agent A is Glycyrrhiza
glabra extract and antimicrobial agent B is selected from the group consisting of citronella

oil, juicy fruit basil oil, juniper berries oil, and Rosmarinus officinalis oil.

17. ~The composition of Claim 4, wherein antimicrobial agentA s

chloramphenicol and antimicrobial agent B is lemon oil.

] .
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1D. The use of C-aim 8, wherein the antimcrobial agent A i l“l Im : MIIEH"'
the group consisting of cedarwood oil, berberine, and dycy® gRaE! i
extract. 11. The use of Caim8, wherein the conposition that includes

antim.crobial agents A and B further c@&Tpréuissitate shéétr tSeptanbagaig9sC
different fromagent A and agent B, agent C selected fromthe group

copsi sting of berberine, cedarwood oil, chloranphenicol, citral, citronella
oi-l, Gycyrrhiza glabra extract, juicy fruit basil oil, juniper berries

oi |, “1 enon basi 1180j | ,The essamposition ofWaiognavtientis anfifnicobiall agenoAl is citral and
REPLACEMENT SHEET- ] 12. The method for_preparing a conposition
f of "inhi bi tantigriagebipl ageatB inlegied from te ereipatongistindhefdiirencia oile ey %&FB%‘%led

fromthe group consisting of Actjngmyces yiscosus, . Fusghacterium

nucl eat um %l“ﬁkﬂ?ﬁé?%‘ﬁ%%‘%d?fﬂ@‘}%ﬁéll Pg’,nl%/@?? 81\&13&9 Seer ’ﬁ‘(ftoﬁﬁ ’f‘%‘efr%"'

Strept zcoc?:us sangui s, wherein said conposition contains an antimcrobial
agent sel ecteggfro Qi ﬁ)@% i : I3 Idil,

chl or anpheni co&’ei t Te}ﬂtefl%gl??r onel | a gl?h’r\g%ér?éalﬁiagﬁﬁ%ﬁgﬂéﬁﬁgﬁlﬁgg%ﬁgﬁé@ dl.l
extract, | Wn@¥nfimitrébilagkht Bislseledtetfrpr@thd@btyp esnsidtihg of jeivyrirdietmsil oij juniptrenon
oil, and Rosmarinus officinalis oil, the conposition being characterized
by a reducésrmrsmilriemoniadhpiyl ResmgriverafBeiveléndibn for agent A conpri sing:

conbi ning agent A with an antim crobial agent B different from agent A,

agent . . . -y . ... .
9 20.  The composition of Claim 4 , wherein antimicrobial agent A is juicy fruit

basil oil and antimicrobial agent B is selected from the group consisting of juniper berries oil,

lemon oil,:and Rosmarinus officinalis oil.

21.  The composition of Claim 4, wherein antimicrobial agent A is juniper berries
oil and antimicrobial agent B is selected from the group consisting of lemon basil oil, lemon

oil, and Rosmarinus officinalis oil.

' 22; * The composition of Claim 4 ', wherein antimicrobial agent A is lemon basil
oil and ahtimicrobial' agentB is selected from the group consisting of lemon oil and

Rosmarinus officinalis oil.

23, fThe}-The composition of Claim 4 _, wherein antimicrobial agent A is lemon

oil and antimicrobial agent B is Rosmarinus officinalis oil.

2_4_ A composition for inhibiting or preventing growth of oral pathogenic bacteria
comprisinég:
: arf antimicrobial agent A comprising cocamidopropyl dimethylglycine; and
an antimicrobial agent B selected from the group consisting of berberine, cedarwood
oil, chl.orf?';lmp'henicol, citral, citronella oil, Glycyrrhiza glabra extract, juicy fruit basil oil,
juniper bérries oil, lemon basil oil, lemon oil, and' Rosmarinus officinalis oil, antimicrobial
agent A ﬁ;;nd antimicrobial agent B being present in an amount effective to ihhibit the growth

of oral pathogenic bacteria selected from the group consisting of Actinomyces viscosus,
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| east one of the bacteria, wherein agent B is selected fromthe
group consisting of berberine, Eaedsmhﬁndte)bheemhncsemphmeirdcﬂas

citral, of tARRRl B0k | mQBLAN! Obor Bl BHRED EAcOhAPT ByBELLARL: | mutans,

jujcy frU|t asi junip es ol basi enon oil, and

Rosnar i nus Streptococcus @&ﬁf‘zﬁﬂ' %Eﬂe b Oinlnimum inhibitory concéiitfation of agent A, relative to at
56: Substitute sheet: Sep'revm 13, The et hod ot

d a| m 12 Wﬁﬁt endnofi’me batt

14 8 : agent B is select ed
from the gr oup consi st| ng of juni per berries oil, lenon basil oil, |enon
oil, Rosmarinus officinalis 0| |, and cedar\g/ood 0| | . i . 15, The

conposi ti on oR5d ainnethod
and antim crobi al,
ber beri ne and "HRCY
Claim4, wherej
antim crobi al -

OI: JUI cy erH C ‘IIJ)I'\%T
ol

is chlor a”phecﬂ"fé?@rllt ffi’d?l‘i1 aﬁ@ﬁt' A ﬁ&b'sabe@ggfgseﬁ ihSar Qtﬁﬁlﬁhtcéﬁ’ectwe to provide a

.....

synerg:stlc reduction in the minimum inhibitory concentration of agent A relative to at

Ieast o_ne; of the bacteria, wherein agent B is selected from the group consisting of

berberine; cedarwood oil, chloramphenicol, citral, citronella oil, ; eraniol,

Glycyrrhiza glabra extract, juicy fruit basil oil, juniper berries oil, lemon basil oil, lemon

oil, and Rosmarmus officinalis oil.

The composition of Claim 1 , wherein ant1m1<>rob1al agent B is selected from

the group con51st1n9: of berberine, cedarwood oil. chloramphenicol, cocamidopropyl

dimetﬁxl lg‘ily' ci'ne, _Glycyrrhiza glabra extract, juicy fruit basil oil. juniper berries oil. and

27. The composition of Claim 1.. wherein antimicrobial agent B is selected from

the oroup consisting of berberine, cedarwood oil. chloramphenicol. cocamidopropyl

(_i_'u_nethvlglzcine, Glycyrrhiza glabra extract and juniper berries oil.

28.  The composition of Claim 4., wherein antimicrobial agentA and

antimicrobial agent B are selected from the group consisting of berberine, cedarwood oil.

chloramphenicol. Glycyrrhiza glabra extract, juniper berries oil, and lemon oil.

©29. _The composition of Claim4 ., wherein antimicrobial agentA and

antimicrobial agent B are selected from the group consisting of berberine, cedarwood oil,

chioramphenicol, Glycyrrhiza glabra extract, juniper berries oil, and Rosmarinus officinalis

oil,
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Claim 4, Wwherein antimcrobial agent Ais citral and ant’i

B is selected fromthe group consistin f citronel)a oil u fr

basil oil, juniper berries oil, | en‘ongggsl é)rl’ﬁt@% bﬁ@'é éﬁy tﬂ@
officinalis oil. 19. The conposition of Caim4, wher ei n
antimcrobial agent Ais citronella oil and antimcrobial agent Bis
selected fromthe group consisting ofjuicy fruit basil oil, juniper

berries oil, |emmfeQidbodmihtsROBiNBihvEdEoRfid indidhahd ‘Bxdidive property or PvilegeTRe
corrp05|t|on of Claim4, wherein antimcrobial agent Ais juicy fruit basil
oi [ and ant icrnimcd)du‘cdbﬁmgiastfol&ms sel ected fromthe group consisting of

juni per berries oil, lenon oil, and Rosmarinus officinalis oil.

21.  The CorrposutlonAOJongoaﬂuah fo411nﬂl\$lﬁﬁ£!h@ g@dith Bt Bacediadlongisial: A is juni per

berries oil and—antimc is selected fromthe grou
consi sting of | eﬁBﬁmHB%Cf?b“g agent?\‘egcﬁHWm'Bglgem&Wg aEzgsmarl nus of ?l ci Ir[:al is oil.
22.  The COWOS'aLIaHPm%%b%@gmtﬁsewa&ea%@n f}rea rmdﬁm%@& SFRberfrel SedhRVGA

basil oil and antimcrobial "agent B is se fromt e group consisting

of | enon oi loilardiordagieaicol usta tivohelal bis, eddamidopropy! dim@Bylgiythe, ctypodii on
of daim4 wherein antimcrobial agent Ais |enon oil and antim crobi al
agent B is Rbgmackiies Hreiuginaicy drud basil oil, juniper beres oil Ae@%%%hwl drmeppil.

inhibiting or preventin . . .
an antim cr G688 osAGeRs g‘B?‘/ﬁr‘?‘E G BB CEm dopY opyT a1l et Ny i ootk
W and-Rosmarinns-officinatis-oil, antimicrobial agent A and antimicrobial agent B bem present

in an amount effective to inhibit the growth of oral pathogenic bacteria selected from the
group consisting of Actinomyces viscosus, Fusobacterium nucleatum, Porphyromonas
gingivalis, Streptococcus mutans, and Streptococcus sanguis, wherein a minimum inhibitorv

concentration of agent A, relative to at least one of the bacteria. in the presence of agent B is

synergistically less than the minimum inhibitory concentration of agent A alone.

2. fI‘he ‘composition of Claim 1 , further comprising an antimicrobial ‘agent C

~ different from antimicrobial agent A and antimicrobial agent B selected from the ‘group
ccnsisting of berberine, cedarwood oil, chloramphenicol, citronella oil, Glycyrrhiza glabra
extract, juicy fruit basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus

officinalis oil.

3. Use of a composition according to claim 1 in the mapufacture of a medicament

for inhibiting or preventing growth of oral pathogenic bacteria, selected from the group

consisting of Actinomyces viscosus, Fusobacterium nucleaturmn, Porphyromonas gingivalis,

Streptococcus mutans, and Streptococcus sanguis, within an oral cavity.

4. A composition for inhibiting or preventing growth of oral pathogenic bacteria

comprising:




an antim crobial agent B selected fromthe group consisti dgmum;lwuﬂ"ﬂlm
cedar wood oi I, chloranphenicol, citral, citronella oil, ;
gl abra extract, juicy fruit basil oil, 'unlpe erries oil e

oil, lenmon oil, and Rosmari-nus offici nal‘lr’ oi | —HB tthprs,I;me;r 24 E&ﬂ)hggéoand
antim crobi al agent B being present in an armunt effective to inhibit the
grow h of oral pathogenic bacteria selected from the group consisting of
Act i nonyces Vi scosus, 58
Substitute sheet - 1 September 1999 Fusobacterium nucl eatum Por phyrononas
gingivalis, Streptococcus nutans, and Streptococcus sanguis, wherein a

m ni mum i nhi bi 12r y Treneethoddor mp@ingagea.tnpésitidrefoaﬁrihmirtgoonaprevémiagtgrmm off
the bacteria, 1n the présence of agent B 15 synergistically Tess than tne
m ni mrum i nhi birdlgyathagenéedctaata sefectdd fagre tite groap adasisting of Afnomydesnesdoeds,f or
preparing an antim crobial conposition conprising | an anti1 m crobr al
agent A whi ch fusobectanird opyolgum, Porpdyroptdma gdingivalis, Stteptacoequssmutams, ledng
characterized by.a reduced m ninmum i1 nhibrtory concentratron for agent

A. conpri si ng YGEARIICHES sgrgis, Avivirein said icompositiorl contginst-f-Br—reduagitf-intibtory
fromagent A agent B being present in an anount effective to provide a
synergistic rcPREPRHEAIOPoR 2re antimicrbinli ABENI A oyejectesh frem the gtwpocor&@éng ok

relative to at | east. one of the bacteria, vvhereln agegerahlia ted
from the gr ol PeRicRstGeARWoRd oil, ghloramphenicol, ceitialy \iiranels &a I @abrac|

citral, C|tronell ai | e rrhi abaexr |c
fruit basil s_gb;m&:fﬁﬂg%ﬂﬁg@"mwmwp%emqfa'e%\on {’?ﬁ-‘-‘nﬂ{l’ iim°"!m"l" a\éﬂd

Ry<mar i nus off'C| nalls

wher ei n ant i m<¥6s SNSRI NLE 1 Rl S e el e s 2 I
ber berine, ce I cam dopropyl d| met hyl
A ycyrrhiza gﬂﬁll];l%é}9 cSJuéen;rS{‘Jn%F‘ e%iﬁﬁ_ol |, juniper berries oi

combining agent A with an antimicrobial agent B different from agent A, agent

oy
S 1
-]
o

B being present in an amount effective to provide a synergistic reduction in the

minimum inhibitory concentration of agent A relative to at least one of the

bacteria, wherein agent B is selected from the group consisting of berberine,

eraniol
cedarwood oil, chloramphenicol, citral, citronella 0|i,,G7ycyrrl'wza glabra extract,
[ 3

juicy fruit basil oil, juniper berries oil, lemon basil oil, lemon oil, and Rosmarinus

officinalis oil.




| enon basil oil. 27. The conposition of Claim1, wherein
Cantirmeer bl al agent B is/selected from the group, R ‘? be ber| ne.
.. cedarwoo *oi1, chl’ orarrphénl col . cocam dopr opyl 21 ﬁgbi@
- d veyrr h| za--:-gl abra.éxtract and juniper berries oil. “The
*of daim4. wherein antimcrobial agent A IPW?&

anti i | age are se ﬁqa%fs L9 nsi sti 'AZ";’:',{."- ber betigge,
"ceda V\.oo ' QI | . mfr anpheni COF mp&‘ﬁﬁﬂk ng extracty j uni per
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: 54) 'ﬁtle. ANTMICROBIAL COMPOSITIONS ‘/
& Abstract

. _Annmicrobml composiuons compnsing at least two antimicrobial agents exhibit reduced MIC values refative to the MIC for the agents
xaking up the combinatlon when measured alone, The compositions are useful as therapeutic agents such as in oral hygiene products.
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