LI QUORI CE EXTRACT ANTI M CROBI AL AND ANTI - | NFLAMVATORY | SOLATES BACKGROUND
[ 0001] Extracts fromthe root of plants of the genus dycyrrhiza
(dycyrrhiza sp.), are used for flavorings, the extract inparting the
flavor of licorice (liquorice), anong other purposes. Current extraction
met hods useVeA 2837t er extraction nethod. This met hod PTEPEO¥ASE | y

i sol ates hydrophilic conponents of the plant root. The nmjor single
conponent isolated with the prior art extraction nethods is glycyrrhizic
acid. Aycyrrhizic acid is used predom nately as a sweetener and a
flavoring. Prior art extraction nmethods renove little or none of the

hydr ophobi ¢ or |ipophilic conponents of the plant root. [0002] O her prior
art methods use organic solvents in the extraction process. These processes
remove nore of the l|ipophilic conponents of the plant root but have major
envi ronment al  coONCEERBSceGRARREGLRAERVA Inda ke intLeatdry kHl&TEOT gani ¢ sol vent s.
Furthernore, both of the prior art extraction processes (hot water and
organi ¢ solvent) have significant problens in terns of, for exanple, waste
generati on gRek@RAGNEti on. O ganic solvent extracts have, by their very
nature, the problemo spent organics to dispose of or recycle. Hot water

ot of t ect i TBSTH o ERraRes roTh e U PENS & SIFSHO SV (HRTE e spent
wat er nust bxedsé@airadvdnﬁgf;s)lthe dx@aoigmparting tellaivdartod liddniee gtietcey wpjng of t he
e OOt ol 0Bk VLIS FOTBONGHIcR OLo EXLI AR SoherBhiEatiL AR, sp- have

been shown t1-adherent
ef fects. Homethed preférentiafly eeb@ssmémb'yc peranealsof ihetplant toot. nBlveemajeen

i nconsi st e“&mglE%mB&‘r@ﬁkaaateh WitA e Sridd A eleractiB® meBoQs is E‘g?ycglhﬁihc lgfgor por ati on
of 0.25 - O, glycyrrhizic acid (a nmajor conponen | icorice

extracts ma@b’cﬂff‘ ﬁj‘l" AgY isxegd BWP@EPf%ha%F‘H‘?ﬁi%‘)erﬂﬁ%aﬂﬁ‘é’f"f‘%cf’ ¥t n t he

renoval or gaeLesH methodd reflodé)lite Brihdrid of fhe( Hyarphatsibibnipophifd compbnefki N.
Per i odont ol %‘}8 210-212, 1991). WD 2008/ 137009PCT/ US2008/ 005: 578

[ 0004] Ther e P8P i s needed is a method for the extraction of the root
of A@ycyrrhiza sp. that produces |ess waste and causes a | esser inpact on
the environif@¥2]t h&thesprigrarbmethess ysecarganihsdientstin theeexyraehiontprepespr oduci ng an

extract thajhdse pibieSsiib@6ld Mbre dt thy lfb\SFﬁ’ilud‘&n?d%bﬁt's Bf e Bt RoYbut have
anti bacterial and anti-adherent properties isolating a greater

per cent age BAIOf ﬁ'év"f’B'F‘ﬁ'l‘ta'a‘iP&F‘Pfaf)P‘é"’]eFﬁﬁﬁF‘MW‘Ithecuﬁ?d%frﬂ’t?r%ﬂ‘i‘%c?ﬂ"etnff’e pl ant root
and, in parFarHeraére, eotgbaaé@rloﬂ@tadtrawnq@meaga (abt waier andairgamd e prenyl at ed

flavonoi ds of t gz‘?ple aln;[“ ? Y\E E Oc:>f lHExI I\l\/lgl\l'l'l (‘]\I %&9&5 'I;p‘g pr esent
i nvention p?%‘(ﬂ PIgnifRAD 8?85511 VR A FABRE o 08
elimination. Organic solvent extracts have, by their very nature, the problem of spent
organics to dispose of or recycle. Hot water extraction processes are preferred at
extracting hydrophilic compounds are not effective in extracting lipophilic compounds.
Additionally, the spent water must be treated before being put back into the water

supply of the environment.

[0003] Various components of extracts of Glycyrrhiza sp. have been shown to
have anti-inflammatory, antibacterial and anti-adherent effects. However, the effects
seen by prior art extracts have been inconsistent. For example, in one study it was
reported that incorporation of 0.25 — 0.5 % of glycyrrhizic acid (a major component of
licorice extracts made by prior art extraction methods) was ineffective in the removal
or prevention of plaque build up (Goultschin, et al., J. Clin. Periodontol. 18:210-212,
1991).



met hods of producing extracts fromthe roots of Gycyrrhiza sp. In one
enbodi nent, the nethod of extraction of the present invention conprises
utilizing a supercritical CO2 extraction process. Details of the process of
t he present |nvent|on are given belowin the Description of the Preferred
Enbodi ment sYO 18 1#%hods of the present invention sol vé’cirﬁ] 2004957 8ns of the
prior art extraction nmethods by greatly reducing or elimnating the need
for organic solvents during the extraction process and providing an extract
that is rich [0004)]r eTpbratoe] whitdymrededls a(neetigpd, fori teeétrastion of the st bfavonol |

fl avanone, i I £t 8k thsoi d of
gl ycyrrhi zi c%g{/:%ym{'?g@ th%emb&ceén%&d\gﬁé;?g\qaggéé?r\%%?r\rfﬁlbz|tc u:gl d) The net hods
| 1

of the pr eserﬂ“"‘f"i‘?ﬂ‘éﬂ‘ttgﬂf" 91 AbextiRet whie 3t 5spm, pé‘lﬁ’Hﬁ%%‘h‘? ragiihat is
extracting vende bffdctivesin pfoviting atiidfiamphatbry cantioatiroalent snti-gdteremet hod of t he
present i nverHrép%RmQL?golgﬁngaalﬁré(atér%g}égﬁtggle 1 tbtlg] 2Bk Il'b&ﬁ'nh@r oduction of a

waste water stream as he extraction process. %0006] The present
i nvention furcemepnents|chiheslantroptanddy pariigas: an%[ﬁ%teﬁ‘tf’tﬁlrﬁef‘ﬁ@ta@?( a2 tion
processes of dvhimblepesgatedifiBvoatits oibe plantasve enbodi ment, the extract of the
present invention conprises an extract fromG ural ensi s conpri sing

predom nately licoricidin and licorisoflavan A (5-0-nethyllicoricidin) as
‘the |ipophilic conponents. No detectable glycyrrhizic acid, a hydrophilic
conponent of éJNﬁwRﬁ?@F {ﬁﬁvwﬁohecover ed with the extraction process of

t he present invention. Icoricidin and licorisoflavan A are

prenyl ated i sof | avans, a particul ar tgge of flayonoi dsd For licoricidin,

the mol ecul ar [49051g h(he Eresed invenjion propges. fn Q5 ASRYE NQYRAANILOMHEYBES | ar  wei ght
rniz = 438; quétl@d\zb@f—brodlknamxt:acﬁe‘amnm rdofs of Bycemiizadipningne enfbedieett act of t he
pr esent I nvengd R&hb@of’ei%cﬁ&?& tt‘M ér@scé‘r“ m\%?\'tl&gco%dﬂmnh% Psuplidiidcaer during

the extraction Pprocess. di ment concentratl on ranges of

l'i coricidin eﬁﬁ?‘ﬂx}'%‘iS'P" E’BF?SéVQﬁta'E %F’@ pé?fﬁ?%?flt?faa‘f'%*’re)?t iBveaption e §VER f or both. In
anot her enbodiefverib thetDeacripéiort of et PreferrédhEmpodisentd. Theveathade nf thgpesentiuced usi ng
et hanol as a K(Bﬂhcfn Hlve %rd %r&m tf‘f?e)gn&a&{éxggctﬂﬁ Afethnds b)J &eét@'r@du@ﬂ@om ment,

the concentration ran%‘ icoricidin and |1 corisoflavan are
appr oxi nat el yPr gliminating thegnesd fop propiie sQIYeRISHUANGRE Sftrastiongreress ?'?S’r
| i cori sof | avafowingl ah exeact &aoik e meprdmldledﬂmonoﬁhee & asutlevins dsaflevonolf

glycyrrhizic %Qén%né r?sotﬂg\%n%rﬁggl%é b+ ﬁg wﬁ@ﬂi/ %?@Qr \Qﬂ gPQ ‘E{Wn'ﬂ.zbé%df(‘é‘gt her

enbodi nent , e concentration o Zl C_aci extratts is |less
than 0.01 % (Y!L"hO‘O(ﬁGTC‘?P'e PlXFX”i"i‘t?rcr?ﬁidé T’teHEet%‘lﬁ’ﬁé’F B Pleserinverton 8RPr act s of the
present i nveertrmn@dpsmc CRhEMBEHhiR egtiadting 2eny littnsfuind te/dpbhifi@t ty aci ds

(plamtic and i Ql%n?sl Cl'hg?ﬁ ﬁﬁd oi tﬂe Pl%géﬂtﬁ\%rﬂi%n afsQPreg cgg or JHQ\%%QSI n further

studies it was @Sco tarn co supercritical CO2
licorice ext rfh%t’m@#d'?’h@amaé?é’}‘ﬁteflsﬁﬁ‘ih?? 6!‘?5%%”@(@@%“06%90?5? wel | suited in
providing anti-inflammtory and anti-mcrobial effects. In this regard,
licoricidin atot] cdihepasbriamntian furtiei rdietes tethg ertecsgtade dowl thef

anti-m crobi %xtrs‘{nﬁﬁsﬁocegAQsdéftmeO&é«Jénv.nvénaoﬁ hi 8nd @fewd%enE e &R BMthe | NVENti 0N

contenpl ates ora care conpositions that conprise anmounts of
l'i coricidin deFeM 'E‘@PI'WF’QU%?FI aﬂeé‘fr%)céﬁ?'\’ \(r;e”'iaf‘?"fﬁ B‘W‘H'igﬁa PEAPTREY obi al  and
anti - i nf | amreicaricidiredriddicarisofigvaA§3-Ctrethyllisprintdirg as tfe ligbphiiiy corhpanentsr ovi de
extracts wher técts%ne%%%m.@ém |h'yPr9§Wl 5'&&9@?&9&@@&% Ao i enyl at ed

fl avonoi ds al t h t he exact pren vonol ds mag;r fer. For
exanmpl e, an éﬁ‘t"?’%’@t’ wifh the exigaclig @O?Féa@f g Piepent Byentiget Po "ﬁ?’@@&%‘ of the
present i nvenicoroflavan Adrd eyl isdflavam] parficutan ypabitivérioagofa ds, gl abri di n,

met hyl gl abri %&.cﬂﬂf’ t&'n?é?%c%lahwé %%M4ekgﬂﬁ9rlisohaﬁ/ah'§erq%@§ﬂ vfer%q{ fier in

the extraction process o esent 1 nvention anol 1S at a
concent r at i or™/8f 438t NEMECAPNERITRIBETY IRoTP RRPITEE. aPXiagPEter r ed
enbodi ment,  tieseatinantdn igRbiafet ithdus LIRS ¥RATDI &NPMOKTisTaligihdlestragtiodl 6. 0 %

The use of ethanol Iﬂﬁ]'sng%gog%ge%f%r‘% %entr to%qéjn% sgn%oﬁiﬁr{éan%ts of the present

i nvention. Ethanol 0 ex conmpounds whi ch have
| ess | i pophi |If|c@nssﬂayp@f\t¢re§pnrﬁ>smatels|0r§g- o far bt InpoY Mg eThedipeRis BAt
invention also relates to products that are nmade fromsaid
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extracts. Although the present invention is not |imted to any particul ar
use for the extract of the present invention, in a preferred enbodi nent,
the extract is used in an oral care product. Exanples of suitable oral care
products |n which the extract of the present invention i ncl ude,
but are not"{ FHFLEY” to, dentifrices (e.g., toothpaste, P?@@?hﬁ%@“%i%ga S,

t oot hpowders, denture cl eaning agents and conpounds, nout hwashes and m)uth
ri nses, toothpicks, dental floss, chew ng guns, pastilles, |ozenges,

di ssol vabl e eshicetfshe mesenbibventicraib peodecedakiog ptharkdids & modifigridpringthe extracts of

the present olGIH AriisSBN e SR nd tmc&ﬁaﬁmn&%yemomﬁs but not
limted to, skin creaps, skin |otions, ree onpQgsi t (9%?{ soaps, baby
HﬁB g | EF

care product 4corigplavany aﬁ‘??ﬁfﬂ%‘t”éate'H%Bd&oaQn@?' RSEE T05&¢
DESCRI PTI ON @eriddtiavdn ACURESSt apdii:t &inbédigentathd carheovmtien ¢iBlyCyrdimcaTatiogr am of

extracts of (HyLybddisds Waﬁ'O%S/L slng,@n,%%regnwdmnmhemahcee@mﬁ ofXxtraction,

B) ethanol extraction, C acetate ext ract o/ Su ercrl tical CO2
extraction aS¥OEZGAGSR t‘?“é%ﬂ‘s ipteps BRf PRt B %1 N Fét"ﬁar & f¢ a nodifier.
[ 0012] Fi gur e sdpeahritives COh extedeBrof thalprestritiro/eotiod &iso fcoprises signifiiant amahnts

licorisoflav for licorisoflavan
A. DESCRI PTI %E' %E %E["E’ﬁ@&%éﬁéﬁ% |(%%q'l;l\/Eﬁlﬁl'(qjla[[?Of ]ﬁﬁg’apr esent invention
relates to ex f I t have ess. e |ronrrent al

i mpact than pi”f)@ﬁ 'i'{"g'ﬁ'qﬁ'?%lﬁ 'f??d%?d i{'ﬁg"e{tﬁ'ﬁtw@g?negtm ®gr eat er

per cent age ofsumdngut:balp‘@pMdrlpeen@nmmtw@emhmweeﬂoeﬂer exseptiopally sustt suitetdr ophi | i
formonenlg S tpﬂ&o&.&]fg &{titt.manﬁ«ﬁétorvs&mmsm.crme elﬂ’é&§elﬂtthié féﬁ@r@tllceﬂ‘bm{ & rel az ﬁs

o uses for e extracts o i nven ec e
present i nvelfqrEAian P@g'd‘?g‘eeﬁﬁedz ‘zé{]f) { HHW-H F'B%%' ge?ff A%?Vé‘?lfr'ﬁa"}'g t hat
utilizes a sugmrd thetpresaht iGERtiexdonteoplates opa! em;etmsiy careoGampasitionsivals may be made

from the r 00lohrdEbutls bf fbRRn SRALbASSan heaHkTRe ldkRiRl AL s from the
genus dycyrrhiza and noreﬂg_?rtl cularly fromthe species A ycyrrhiza

uratensis. THECBPANE 2Bl-BAFMPOY fief'Sout hern Europe and parts of Asia. G

uralensis is used extensively in traditional Chinese nedicine. Still, the
present i nveni®08d] | Othpsspedasiof Elrcxrthizamipvisip extractsavhsreimthe stedemigantx her known

speci es of 9"{"‘?"“‘5 Bbrﬁ@on%ﬁl@@é’ﬂ?é%t%&ftﬁ?@ alibulie thaRsisst b.laamu@hdt he
processes 0 e _prese include. but are n to,

G ycyrrhiza aﬂ@‘é"rﬁ‘f’ &%y ier Eér 8’§?ﬂpﬂ| ?'éen?ﬁ dfgbglteﬁ’ra(':“ardr ﬁ}' the eXtr 3 agal i na,
d ycyrrhi za buesess ofdhe pr@ey-t:nyvanmrmot&mﬂvaas the "@W@WV'EHGQ ﬁa‘@g@émdul osa,

A ycyrrhiza fpatibidanetiigisrinhd gab@et | di ssima, dycyrrhiza &bra,
G ycyrrhiza gont schar ovii, Gycyrrhiza iconica, dycyrrhiza korshinskyi,

dycyrrhiza ﬁﬁb heﬁévh%x& i s%aapauadfab.f h Hextr d&é wrroség A quamul osa,
d yCcyrr hiza t I za ural ensi s an yCy I’I’ i za yunnanensi s.
presen mventlon the e hano! is at a concentration of between approxnmately .0 and

10 %. In a preferred embodiment, the ethanol modifier is between approximately 4.0
and 6.0 %. The use of ethanol is not necessary to produce the extracts of the
present invention. Ethanol helps to extract highest amount of compounds which

have less lipophilic properties than using CO, alone.

j0010] The present invention also relates to products that are made from said
extracts. Although the present invention is not limited to any particular use for the
extract of the present invention, in a preferred embodiment, the extract is used in an
oral care product. Examples of Sl;itable oral care products in which the extract of the
present invention can be used include, but are not limited to, dentifrices (e.g.,
toothpaste, toothpaste gels, toothpowders, denture cleaning agents and compounds,
mouthwashes and mouth rinses, toothpicks, dental floss, chewing gums, pastilles,
lozenges, dissolvable tablets, chewable tablets, etc.). Additionally, the extracts of the



WO 2008/ 137009PCT/ US2008/ 005578 [ 0015] Supercritical carbon dioxide refers
to carbon di oxide with some uni que properties. Carbon dioxide usually
behaves as a gas in air eras a solid as dry ice If the tenperature and
pressure a creased, it can adopt properties n a gas
and a |i qw‘gog(?%}q?jg@aves i ke a supercritical fluid aggglgﬁ% Eﬁ@%}@
tenperature (31A degrees Cel sius) and pressure (73 atm = 73. 96 bar),
expanding to fill its container like a gas, but with a density like that of
a liquid. Thereaeitiraéntoempebatsadén belysasaraducts suhaat et otdmped torskini cal CO2

depends on t@t‘:‘eaﬂgesﬁrﬁll&ﬁn@@% Shdef c¥RbSiftiond; 96ap8 Xl tate plodect)isBhigiy t he
pressure, the lower the nl:Perature necessary to reach the supercritical

state. LikewP®aucts, H@°dr?fag‘ﬁe? REC% Elfper at ure, the |ower the pressure
necessary to reach the supercritical state. [0016] Al t hough supercriti cal
CO2 has been used in sone instances as an extractant for other substances,
it has not, to the best of our know edge, been used as an extractant for
t he extracti @RIEF DEZGRIPTION QRTRIP FIGUMRESespeci al |y wherein the resulting
extract conprised predoninately prehylated flavonoids (prenylated

i sof | avans) aoeheg peﬁFLrbqashb\ys & hped b&bmbtagramf bmete Iosefybmaa uA/Jnglem G

ural ensis (and, si n d fI

met hyl gl abr i 8PPPrARYE) éﬁ%‘)“’at?’re&ﬁf’% X(ﬁ 5@?%‘3’ e’éﬁ'& %{g? et@’slg?l t?t?al I y free or

voi d of gl ycyxtrdafian, B) Supiedritidat CRaextraetiop anth Fpduplrcriical @apextragiig with

experi ment at Lpandi Bak nloiferTet hods and conpositions of the present invention
were concei ved and reduced to practice. There were no market pressures or

ot her nar ket i der.ati,Q t i,n the art to
identify or 0@8{5 E re25p|§ws Jﬂg%héwb%‘ gt{l{%ﬁxyegg%ﬁg&ﬁﬁeiﬁﬁgyl%ﬁ%%dl fy the

€ “conponent s
conponent s awhﬁ@@é§§ﬁpvw?%ﬂ§bﬁ@é?0ﬁﬂﬁﬂGOWP g0 Be the present .invention and
to conceive and produce the products of present invention. It was only
after the conceptual reduction to practice of the present invention that
any market val ue was recogni zed. [0017] Sone of the environnmental benefits

of using supeEStRIFTIGN OEFHEFREFERRED EMBODIMENTSt, the CO2 that is used in
the process is essentially unchanged and can be reused ri peatably. Second,

there is vi rtﬂﬂla‘{cﬂy e qvgsrsﬁ%?m%n{ matés t@extragtg féﬂ%}cyﬁ/?i&é’ﬁq}h’at %Qla atile

or gani ¢ conpoun con hat ed t Thus, the
extract of tIesspRdQwARNts %ﬁlthﬂhpq%a%ﬁviaFWﬁ%ﬁW%Fla?d Wﬁ?eé‘"é%ﬁﬁﬁf’af%an t he
extracts of b&eerpégemftrambop"mt:b@dmneﬁteomﬁ]adrrectegfemp;mrmmht he present

| nvention arg, ,Hmnehtsuemr%r%ﬁr%n HEhbAC egﬁséﬁtgwa&méaremes g extracts of

the present FAvent on oun nown as preny "at ed

f1 avonoi ds ( &rghe exiraciorfiths R!?%?“blﬂ%?”?"i"bd? pRAYIEr geRest, WP PrasgrtinveMtithese
conpounds havaatad\tblanleafdcwnmb@syof GipdyirhiaL §e tHaaltilizeand supadhtesiero, and

anti - fungal a%ﬁgn pmfgg exanpl e, the extract of the present invention has
been shown to ave " significant antibacterial activity against

gram positive bacteria such as St hy{)ococ us ag&eus and St Bt ocuccus
mutans, gramQ&Hdei Farags Sy Ssimadg demdhs 9ot §T enpg vrSBﬁ%‘?fﬁ “§F'"R%i val i s and
Prevotel | a i hitegiamexdiraan the gemls| Glayrrbind arictmgabarawarlvlfmm teggepenist Aspergil | us
niger. Additi Wffl@é ur /sws,se%é ek a@nan.b@togaﬁﬁ@rntu;ogysﬁu bdP oPh&a, VoI d OF

virtually v0| ycyrrhizic acid when_exam ned q I%gessure l'iquid
chr omat ogr aplﬁ/“’(aﬁpﬁﬁ)s “6%%%’“3’%‘(%'&!"1‘?@”9%' Chpess 'B‘?F'C"l?el%{}v) he kEP3R8Y r r hi zi ¢ aci d
has been usethventewatotingited anahyfdpasitrplant s¢unes. pmhenmmwrtsmndsofs not needed in

the conposi t Ic,ﬂwms?ia fﬁonﬁ,vm&fe%&ﬁ&s 68 Rila mordug%%]p'rdcs&reg ol e pregdifl

l'icorisoflava nPonent S.0 ercritical CO2 extract
of the presefiveRtiqy &Kl Rut arp 89t "5‘8?‘1’1 Os RAEEIZE AEFNHOCPBR FYYERE  vity (M C) on
St r ept ococcuaspad, @neyraitizadaskagalipg Giicyrrhirechupharice, QPledyrrbizaisabinatagent of carri es,
and agai nst %@r@%ﬁlégﬁﬁ&?&s@r éﬂg}g}{i a%et@?%cyphrga&o&ngﬂnaaagcﬁMQQt 1.56 jig

[mL for flcorl I°cori Sof | avan A resp ectlvexand gai nst

Por phyr onona€/@fenGlearize sgpisay eyt Freprhizaieerisa 8ey ™ i *e'sh"¥¥'cor i ci din and
| i cori sof | av@lychrhizagepites, Ghelryhizatiatidifibre) GiacyspizanghaRatoshyGlayoiizs gi ngi val i s
are invol ved,} pgy,Beé%qp,%; LisheSisis BRd Bgysﬁmﬁa%%%e&ﬂomd al so excel | ent

act|V|ty as antt1-infllanmatory agent It can be seen that the extract
in general and these conpounds in particular can excel in their ability to
act as anti-inflammtory, antibacterial, and as antifungal agents (See,
Experinmental section, below).



[ 0020] As nentioned above, the extract produced by the process of the
present invention can be used in many products including oral care products
and body care products for their anti-inflanmtory, antibacterial,
anti-adherent and antifungal properties. Below, we describe sone of t he
products sYPAWPEPYr use with the extract of the pr esé’ﬁ?’qs?ﬂ?w&’?@n [ 0021]
Oral Conpositions [0022] Floss [0023] The dycyrrhiza sp root (i.

licorice extract) of the present invention may be fornmulated in a dent al
floss. For exaofHle, Stpeecribsdl raborsdiodidet raferspo esbort dioxiveavithisome neiyuebe

| TPregnat ed WhBuds dghﬁﬁld.éxlde%gua%9bérl;@és dsla GRS 4268 <GRIUAR) ctf f 1 ¢ he

user's teeth ur|n | ossin Concentrations o e extract of the present
i nventi on V\hg}?t%%ﬁﬂat}”ﬁ agd B’@ﬁ?‘%ﬁ? are|bgthdnaEesspd dicen aipphpreresiss MAWAYL to 5. 0% by
wei ght of t heetwasn arpadande liggiedit behavesankeragsuﬁémuufzélm;s abmveds cdtlcal Pref erred
concentrati o t (o] SN, re used in
coating t he ssa?%%%q _dzfgreg QIS' i afniég Smgngﬂ%m {3 c%e?éw)éx sg:nf)rl(ﬁééJ that the
extracts of {tHllitpcexaipgr likg\qesm P@W'tb@rﬁénﬁ'tmﬂ“@ tb@ir?f ath'QMTthh agty@ surfaces of

the teeth tham e?éi@eﬂé’d‘ebsﬁtb%?ea%@s@éﬁnmr@b}dé érﬂﬁ%h tHApr&R0R sl t he ot her

nmeans descri be licori.s a A are used as the
anti m crobi al 'c%léeéﬁ? e,por ﬁxatml{) ﬁ]eq‘sgshe??‘ °p Wésur‘? éheq er\{'?]e\r}‘é'ﬁi’?ratﬁr i hey can be used
al one or in aeCFﬂSs@trmOée@h tmetﬁuaercct@ﬁkﬁéawr@hquthehlga@@mtemp@atum thesto 1.0 w

% at total @AREARDFALI®ASceSSanPBGbtchthedXapditritkartsitd). 5 Wt % or at total
concentrations of about 0.1 w %to 0.2 wt % [0024]In certain enbodi nents

of the pr ese%oiéjve\%‘ﬁqog&} selg:?}cqtlég?ﬁ allmasfbegéése'd% qns?aﬁ'\cgié ssed bel ow. One

skilled in the a Izet there are ot ods and

conposi ti ons SKECENHEr g srReaNGPe "GFS prtrie H1e bested qurikpeledgeebesppeft i bl e with

t he |icori ceabasedractaniiorzhé éxtractdh of B cphea eptoot E8petislyherejridfe25] The neani ng

of the words, " f d to include

bot h dent al 1{9188@E%éﬁ]gﬁ&k@gﬁegl?’)%dgm@géhsp n%gﬁapg Igvora0|89%?x{]glf_a%§l mlar article.

Mor eover, thé&otRvarsany sresifieadly h‘??dc't"aﬁé% liggeaifayan Ptfffé“ for walersws @pthent i on may

:c Incl ude ané sitilb@bthe pRsnyleRENBYoRbIaS glybrwamlemhblemdﬁmralgla}‘b}dnﬁ&n@r L ape. These
0sses an te natural ar synthetic

sour ces exan%fag%% oa‘pvﬁ'? e%ﬁgn?gglﬁegorv ?f gdlc)é"h'z'ctac'd q”%as(? nlty%ro‘*qxl aments or

yarns of hi gkmaiiee! ﬁmpntﬁ@%ﬂébﬁtﬁv mRIhgdsEnd conmesiiqs,of e Pregedins, pol yol ef i ns,

pol yet hyl eneswedish WefeRMésMe8Snd fddUeHdQs prabies. ¢ﬁHI‘DQUd&d1%,market pressures

pol ytetrafl uqrget hyl enes dacr acr e polyners, and
ot her plasti crsag ro"Ynaerke(t)FOﬂSHe@oo sﬁrr‘laetltl o'ﬁ%aY\eIa?ur g pr%C ésdt"é&] t?’r’giglr?ti ncl ude, but

are not |i m pedeveiep thespmpenentgbihe pedset inventipanmodifi e, compyneatsdisot her st apl e
fibers al Onen@ées!seﬁy @Qﬂa‘mmtah@ racﬁeQm&eQafnt lﬁ\)@’r\ﬁl@%rid% &ﬁicéw@éndfl bers can al so
be used. Hovvev etﬁ% F i‘é nment s tft ﬁﬂ{“ | ess F n t ur al
fibers. [0026] H% RISFYe® PFeéﬁ‘ﬂtWeB‘P“f §SE oMY BT ROER ‘M but ed

al ong t heir taeprgttige offthe present inkentipethatdny imafrliebeaiee WaStrhWan I br eak at their

weakest point, so even keeled tensile strength is the key. Thus, the dental
fl oss of the noomenSorhéwané eromrBerita baieitd of Gsidd Jupersritivhitd0Hrgds t ensi | e

strength whi kfiosd dilst B! R8 o3 A8 n%%gt)@e%gm AR Rthah & dhs cAe deni er of

a floss or fl 0SS fibDer ures | estrength
Deni er is dePfrigederearbiegeid. Hieregs pioes 'Vrﬁ? wpsle gifeamédate®et oss i n grans.
There is a disiest, vortie eigahit 66mptRhie eshtimitatedwidtd watkr, ¥, wadeafwithhe deni er and

t h.e thi Cknes%pﬁsféthtek&tr;cﬁ EﬁFSprQ;ent Jn9ésn§xon fs exﬁ]lf%%er\/tgll l’llﬁ:‘\or{a qunst a%?r}” the

t hi ckness of 0 I ncrea gher the
denier, the ﬁ¥tgﬁ’°?§r°fthﬁé>”?féﬁ‘§1‘€ft@d§trength al | eI se being equal. In one
enbodi nent of the present invention, the denier of round floss is about 750
to 950 and f deofd]at The @d;ractisbfthsprabemtnv@ﬁienam ublke(prior art extracts of

Glycyrrhiza sp. The extracts of the present invention are high in the compounds
known as prenylated flavonoids (e.g., licoricidin and licorisoflavan A). Both of these
compounds have anti-inflammatory, antibacterial, anti-adherent and anti-fungal
effects. For example, the extract of the present invention has been shown to have



WO 2008/ 137009PCT/ US2008/ 005578 [ 0027] The | ength, dianmeter, structure or
design of the floss itself is also not limted to any specific size, shape,
arrangenent or configuration and, thus, can be fabricated to suite any
specific intention. It can, for exarrpl e, be conposed of a pluralli

i ndi vi dual WPPUBEHPY that have been forned toget her toPﬁF@gZ"a"/P"aWaer t hr ead
having a sufficiently small dianmeter to permt insertion between the teeth.
It can al so conprise a conposite nultifilament yarn bonded to an extruded
nonof i | ament s@nifitant amibbheatal atilityi sighihstryeami-positive bacteiarsgtleasci r cul ar, square or
rectangul ar HanoH DAL I AURSSrddHcEass inbradl SParklFglatle arbBE Sui tabl e

variations are a so well known I n ?paas such are al'so useable in
the inventi or‘PaEfF%ac'IKSé’é@’h}‘f@’l"@’i'%?.g”[g(‘fé’%ﬁnglpﬁ‘ﬂ’@fega, infegpedBAsHA'ES are used in the

invention di selifosadadiatyaigainéta\shérpitusotigeat Adtitiohallg, ta¢ baahistobthe peserttal 1 oss
the i ngredi e”&v’ém@ﬁ ldsé?%%gllg%gld%g‘?ly%ﬁﬁmglaagllvﬂér"l%)@lg\m-ggg%{ hghso provide the

ability to al'ter the riction teristics o ent a | oss as well as
hel p bi nd t oPERSRER liquikchrerertegreriy (HP P AR nEPetbafialiSSFiag. kIR | oss itsel f.

Mor eover, t h@lyb@rrrrmﬂ& b@Ghaseen baidei sveatererrat flavesinithecirivtart andinyiotspeci fi ¢
types or corrp,gg(% ! uc{p}g cé‘,ﬁﬁjos%ﬁs (%g%ffre&héx%n gat freedomin their

formul ati ons ares or es of sone suitable binders may

t herefore |ncI ude, but are not te ural waxe romplants (e.g.,
car nauba wax, L8 whicorgitp ?’19'1“8?1'5°6?ﬁ§5‘ g‘é‘ée%I°?L3§°rB‘f°r?8?ts\Rb'I’%r sol ubl e or

non- wat er soIsubdremwx:(nlextmkeflthelqaeseompmnmts Tbey bedh efowed lantiyhigrobiel non- wat er
sol ubl e poly and ot her
subst ances. Ko (MHETRESAHBLeys GR1aRF ol £ 18 wariMEF Bl BUBREserper 1T

exanpl e, one cememnéawsa&ewtz/{an@tea@em at ab‘l"Hé’WrS HB(!W@W ahput 156 gl WI |1 be

to aid in di s&qeér@tdsmci I|§l#i5$fﬂ1bér€AS@é;ﬂé&lvbﬂyéh@@aﬂ@?ﬂ&rﬁhﬂ?@&orﬁab@h@fz@ﬁse i ncl ude,
but are not S|swaer distilled

t
wat er and delaémgé*&f "\/\Eﬁd [{'H”S?'Bﬁ?é' "\é\%’(‘i’e‘#{i %‘3%‘?'}?‘&{? 4 ?ﬁﬂﬁ&)’g dei oni zed
wat er has bedhevotallade prddfapratineneogitdielioalednvelved ﬁ(bsmidﬁhtﬁss égth may al so

utilize, for Sx8iMhi snQi& Mo éxeéuemfdcax@as Qﬂn-ﬁ%ﬂﬁa’ie 1hase mughiesabl y
corrprlse oils or extracts derived romsgl ants frwts such as citrus
i

oil's, fruit &eseptibe! thepiactinaense gRd pessicempay al"rﬁaﬁ'l"”‘a fnextble oil, oil
of vvi nt er gr edingir ahiltyde actea astaihfiasmateygantibastasial ang tae sntifurge| ageatsy(Ses nnanon,

| enon, orange; RisecibiEbé¥w). f €Nnel . appl e, pineapple, grape, strawoerry
and bI ueberry T ose skilled | n t he art w Il recognize that such natural
flavoring age ndependen onbi ned in.an S nsorially
accept abl e bl @?@‘?l AI'D1s "%eﬂg a \UIRAE-016 ch)ravug?d tgﬁ eSSt IS EiI ated by

t he present iimestivnicembe UmIQOGWQMGQWITESE@%&@%B@Saffmgl]—‘afé f ost er
greater consydiucts i @lrani-ndssRatoRBintiBhdsiat ami-adnarenf 4Hd HRAGH €,

properties. Below, we describe some of the products suitable for use with the extract

of the present invention.

[0021] Oral Compositions

[0022] Floss

[0023] The Glycyrrhiza sp root (i.e., licorice extract) of the present invention may
be formulated in a dental floss. For example, the extracts of the present invention
may be impregnated within dental floss so that it comes into contact with the user’s
teeth during flossing. Concentrations of the extract of the present invention when
used in a dental floss composition are about 0.1 to 5.0 % by weight of the wax
mixture used in coating the floss material. Preferred concentrations are about 0.5 to
3.0 % by weight of the wax mixture used in coating the floss material. Dental floss



one or nore natural sweetening agents. These may include, but are not
limted to, xylitol, glycerol, sorbitol, maltitol, erythritol, sucrose,

| act ose, dextrose, maltose, dextrin, fructose, galactose and the |ike.

[ 0032] Fl uori des have in the past been found to help prevent t he incidence
of carious WBBATH caries. Caries are caused when t S&THVSHEMREBal i ze at
a rate faster than they rem neralize and nost dem neralization is caused by
acid produci ng dental plaques. Rem neralization, however, is pronoted by
cal ci um and piysphateto ehbige thi toé exteisbihalpresem vergion tsmé bDtonmni&kiso i n

sal iva. Fluorj tﬂ%mﬁs&s%ﬂﬂgw}qﬁat ridachef &Eé"an@El%WaQﬂo RLah sygdﬁo@off rom

carious |esions or caries acting as_a aa%qst to speed

precipitati oﬁheo?th?fé'l‘eéf‘%?ﬁsﬁ'm?gp%'@@ cqrigjdip apd figorisgfigrans: ?WH?%@? Bihatite, onto
or into teet lantidloweibdgents i the fidssiodthe btesentiirdention trel yart id @sed bboné srial so abl e
Lo 1 i bi L 361 ) olooARREASLK b3h weRAY TS 30ds baPI T 20T pr oduci ng

processes, at extre concentrations it can also kill certain

pl aque bact erGP&CE”E%‘@ﬁS é“tlorPédY‘t"/'aﬁto5‘P"t%PE?fd‘§a't°8"°Sé'6%'ﬁES ‘i’fr‘i‘éwtﬁér ated into
the apatite, wvase @ ddwtoki dat ed hydroxy apatite or "fluorapatite," creating a
m neral that is appreciably | ess dissolvable by acid. [0033] Hence, fl osses

rcfgxr/m g 325 gi nna yfdglﬁé gx gfmlnsm e%sd.%mgenlﬁe blevartirdentbased d@ﬁtane{wualglmaliggtsgr
ool oS thaYes degdeshi bk COne gisdbe &l it b hersere ey e 1ot o

rel ease fl uorandeommslomsrfowme enangdaciure bbdentd fiese drebarecompatioodgthitteed r eacti ons
with the fl 0§|§0r§e%5§e%rcoﬁ95§ﬂQH%fit§e pREDAGHERRAE materials are numerous

fl uori de-based conpounds can conprise inorganic fluoride salts such
as sol uble al al k I|ne ar, nd o When a
fluoride conp u gm, I"'m?/%o the[\ﬁorgs éem ”Egs eea)s‘%hg'?ee |%rrle "eH’%“%fémg | ar ge

ext ent upon tthl@c*vﬁ)@ﬂmﬂemﬁ ﬂ@spm@d&?nﬁb@w asl"tegﬂ agewmhemswlarw the final

formul ati on amfeditr teldehtal fRBLRGhE thpefGsclicife pﬁe@&ﬁtraawoalmab%my is given to
t he quant ities OI‘PEI’I’DUI’I'[ S use at | ON

nd
phar maceut i c&l"Y 84PRE SLPeu g F! 'R’oaﬁfg' #’@é’gma@c?ﬁ Yl LPent | y, \?/ﬁseﬁgv% FPFY uori de
based conpoursds befadricatasidrom ¢ithernaturel of suntheticitduines exdmpiesdf whichinciidémy shoul d
amount to no H&D&r@ nsthﬁne@so?»marn&{@@r%n(s\af Migh amwwartenab.fy defmekeen found that

setting the ble with 0.22 to
0. 24 percent \%fu( ﬁﬂ% ?‘ﬁ‘@ %B%t"o'g?e}éﬁ%ﬂels éoglﬁé’éyl '&?s 8’°°f38334] Dentifrice
[ 0035] The i @gmpe@ds LpeltetrefiuoraptllyleGER rayrins: datrens( @rylics pegtate palysersr oot

extract) of talaeo%easd%&sélmnd&mmmrﬁlmrg% ed¥nblintIGRL Bikad es, tooth
gel s and toot ent invention, the

t
dohcent rat | oS D. Sierieet G THR prBL aRt 14 RV 6 BRR TERBAOM bt 1 1 11 ces
ranges from abwbina@n0BRndpof2yGhdlicinatupfitne canl atsodepsed. elawederconcent rat i on

the range is HahdRGRANMENRZerddQo FaPdedMaRit@Biiperdhen |icoricidin and
l'icorisoflavan A are used as the antimcrobial agents in the dentifrice of

t he present i ti m, Xt at wtotal
concentration Y)%ﬁ agg]ﬁ% g}éﬁf’gvﬁ‘%}) ogs% %bg%v%7 d'?trrb[ etdalongtlt)lnngrenqgr ations of
about 0. 05 wtThinig theewwith fibegsgthextwilt kseal ate‘m*i(!\@ﬁ'sqshﬁqlférﬁ@ ewenkaslpgdt 0.1 W % to
0.2 wt /0. [Q&%id SRmp@sd the R&S Thos, &mwdénmmsebfth@%b@a&paamn @ebisted kd qui d
Ot ot SRl okl WA A3 1505 B Kbyt bl 0721 1V

i ncl ude car r ddjedarier of piflefsear fle@)fberrm%wenaﬁmeaht@\dr@eogmtehsﬂaetrwﬁh kar aya,

xant han gum (wnef erdéﬁwéh,aswrwsmabngzodonﬁ&érebf@Qbatemnbsgwaramagas@mh can al so
be used, as we nesi um

e
al umi ni um si 13 érgft co[)r% ‘f"”bsﬁ%e‘a.“\%”a ﬁr'ﬁ'\éa%etoqg’ Jep'lef:%% ﬂl‘%thﬁ 'GR8d as part of
t he t hi ckeni rige sitpeaof floss: ff(liris yalye 'thGVéhQ Bicknase of i} sitped gfse iictskessi ng agent s

can be used ImuargeaéraunmeE@m:mterqhelﬂ(gﬁéambmne s‘lt@ngm%uem%femgabl y from
about 1.0 to abqu

t he tot 0 Th ctives are
I uori de. and “Botals g srira AT R plreeh i iobforotbe SRR o fion & el
respective FI3RO tro?fdgnd fen fatifloss ibimepout 890 toy118hd sensitivity Active for
gingivitis are still pending the finalization of the nonograph. The
abrasi ves are cal cium carbonate, baking soda or hydrated silica.
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[ 0037] Such conpositions will typically conprise one or nore sweeteners and
flavorings. Exanples of suitable sweeteners and flavorings for use in
dentifrices are discussed above. pH bal ancing agents (e.g., citric acid,
NaOH) as wel ] yrfactants (e.g., sodiumlauryl sul rvatives
(e.qg. benz%?é&glg?"ﬁ sorbic acid) stabilizers, etc. &glr@%@g?%%"gn used in
dentifrlce conposi tions, exanples of which are also provi ded above. The
conpositions of the present invention may include botanicals as well.

[0038] I n addi[pe2yh t Bhe lemgth, deowefparstititar oodesignobihe fessédir¢liingiso odt t he present

I nventi on, thﬁ”&e% tHEXy @'eéﬁbé?z% AL Urghdntent &%o:%mahéﬁ rfiethiR, B&H beMount s,
e.g., 0.01 to g %% ht of other natural E‘r ients sug as

ant i oxi dant sfabﬂ?aé%de‘ Syteials sreciipinicafions 1! 79 fafg%ﬁi" e '?fe%"g\‘?g?eldl fng agents,
stabili zi ng pgstitysf ingi@tilal figmegethaishavé beandorsied édgetheito givefadargeethregsl | i ng or
bi ndi ng agenpayigy &Qﬂ"c%ﬁuﬁr“a‘ﬁ d%%e{%ﬁfor;%%ﬁﬂé’éﬁ.d?‘rbem% h@ﬂeeﬁwm cdilrber red

flavorings are natural flavorings suc g pearm nt, apri cot
and ci nnam)ncc”é‘frt?eaFB?‘p%sé?lg?‘llf'%e’tté@f‘ﬁondFHéo bt %F%ﬁm‘lﬂ‘? BB OBI%t ai n an
agent for rebnawrngitip@amantiyarnp@aofrige ocidldr, spaeid recengdatshaped pref erred

I ngr edi ent f%n&mrﬁenpmrege%%ngo%sefgptcﬁﬁe?gugb@'vy%ﬁs argaép%maqnﬂgents may be

used in the present 1nvention. Preferred dispersants are sodium | auryl
sulfate or sgﬁ(ﬂ'ﬁaﬁdéﬁﬁ‘f"ﬁlafﬁ 3isp yspahle indhe ipveatian digdn9%19'¢"i s al so desirable to
i nclude one or nore hunmectants (noisture retaining agent) material in the

t oot hpast e t d0kas¢p Binders.dorpaample.gre disedin thaindeniomgiselgssd hexjpdebinéot o air .

Pr ef e"[' r eddhugﬁeﬁﬁs@t&a&{ 16 a@eMt&Bobdtha gredRhInbIn spQ@f efdc"symMmbgngs fap al so
i npart a desirable smee ness. ui entifrice
and nout hwas P‘;é%v AsoPrayee 6 ?J‘W'ttya@ﬁt%{%éﬁfﬁﬁwgﬁgﬂga h%scc’?gﬁrf@ lﬂ°%Lﬁst abl e

hunect ants awell awehdip kinbtagether theediadual filathents mpsieing the flossdtselant s general |y

represent f rw&b&'%e %Qaeﬁés%s’é@hé}gﬁ%e r?o@%?stn@ﬁéd‘(@ér@@ eddlc pQ@onCOWpOS' tions of
he sane

t he inventi on. 'ft[ﬁ ootegz wder s gﬁg E é

i ngredi ents S¥TREBHP et Gp IR ?%S’/‘ "Pﬁfg?m'b‘ "?ﬁsx o “F?sé"drl ed state
(i.e., dry nivakedps. dExampled sage auitabpirdesomydisiréfoerinciudd, tuhgm ndri ed via, for
exanpl e, var gﬁa@gm %W%l?gﬁéimoq{ﬁféﬁw@tge%%b%%x SHWAY afld BjobPwhs descri bed

as when a |i ormof a conposition Is %f’%’%/ as a mst into a hot, dry
chanber wher & We'{W‘%M’@E‘?ﬁ?'%?ﬁr@ﬁwﬁerfﬂ‘é& 0'.“43*@%?96}93&"5’3 %y the dry
heat of the wehembsubld @avh-wgteosdiybld préyntirs seapssgumsuesins (ecd., roy andnposi tion in

a powdered f S Y RE, hd s conposi tion has a noisture

cont ent of b {o\;\lggggrglbout l%S%gc/%st Smf\;%ntToot hpowders then rehydrate upon use
either by th it of waf er a t he user) at
the 11 of B, ' R melfBls mek ik ara¥ dphlt) Be oLBP R, e o

[ 0042] Anot hergenty eiteir binctioneaspuels et bei traidiin digreciationd iSyitabllasehibiizitent ur e

cl eani ng tabbé‘ént%%ér@b@nélm @tféféyrfoﬁ fthited 18 BilterSHNSEE FdvbisE 8dmddi® extract of
the present inve invention is a

anog as 0 ent
D o e gl i SRt et A 1 BobHEe B EBbbrebr E oo 5 -
and | i cori sofi¢ionizad waterdes beendound prefaakieryl tee otheram t he supercritical CO2
extract of the present invention. [0043] Such tablets may be solid, |ayered,
have a |iqui dod30]! eHlosseBhel als6Uflize, Tbr&xample, one or more flavoring agents.

These preferably comprise oils or extracts derived from plants and fruits such as
citrus oils, fruit essences, mint, peppemint oil, spearmint oil, clove oil, oil of
wintergreen, anise, sassafras, sage, eucalyptus, marjoram, cinnamon, lemon,
orange, banana, cherry, fennel, apple, pineapple, grape, strawberry and blueberry.
Those skilled in the art will recognize that such natural flavoring agents may be used
independently or combined in any sensorially acceptable blend. All such flavors and

flavor blends are contemplated by the present invention.



tabl et should di ssolve conpletely or nearly conpletely in an agueous
solution in |l ess than about one hour and, preferably, in |less than about 15
m nutes. The tablet nay be effervescent but need not be.

[ 0044] Wt er - soluble denture cleanser tablets are nade eparlng
and drying‘¥ é?ﬁﬁﬁ?%hlon of ingredients using a SUItab|g¥%%hH%&)I% an, for
exanpl e, anhydrous al cohol solution. The resulting granular m xture is then
dried to a noisture content of 0.4% or |ess, screened, and then thoroughly
bl ended wi t h i0b®1]de%o fostr gmater &oesdmrglaenhaeﬂcseamgwgsqulfﬁi'bifmémle fillers,
extenders, dygs rer?KQt[u%l svbééewnsaaérﬁs aftdsd Mgy .hu!s@e bmaae sdtlihadalie bl endi ng

appar at us. The i na | ends are bl eti ng press

where it is &Yighabreeg! sorpip! %It‘eteéythrﬁeﬁuéﬁf'?@m%ﬁe&gf‘té%ﬁ ‘gt%ﬁ% formed are
rel eased and dpaak &rgacke, §daAsE abbtheiveash and Mout hri nse [ 0046] Typically, the
nmout hwashes and rinses of the present invention conprise the dycyrrhiza

sp. supercri tjogsy] CRRoMieshaddin & pEEt%eQrﬁ%E&ﬂtb heR\pedvEhtaRe indident® bf exarrpl e, a
wat er/ gl ycerin.so

i tiona rise
flavor, hume&FgH? les"gﬂ%%'tcgﬂees‘r r@%?ﬁﬁ'? Cpysgy W k‘%'}/teetgngmmera"ze %%aarlar%pg% orant .
Still anot hethaadhps cemioéraizeang mestalemineralization isrsaised Ry ABd PiPAEM de0i®pr i si ng one

or both of Iiy Q%OZSCIR@Hhe?MatBh HbveRfié a&sﬁqateé\by s4igh @Ad piogphax &gpl e, from the
supercritical

t % g esen %Yenél on, dLOﬁ(\M?H\/but hwashes can
i ncl ude gl yc&P Pfr{e'a‘e“efé '4'%9"% oung BisP & /266 OHIEPEFARY %t om 0 to 30 % by
wei ght. The pidreferkpgovide setedtionfrom icarkesh lqmoe@a'rcatl%cmsﬁct@ ajmtaédsw from about
3.5 to about sgudd tﬁeﬂﬂe@ﬂin@fl&f ﬁQEMlu;nrp‘HBQpﬁgt@Uﬁ tHfe. f&mth a&b@rﬁiy apafite, o?\tqodT' greater

than 8.7 would re

prepar ati ons "]’r‘é&?e‘gl §'8W‘6‘€?ﬁtﬂ?;f? o '@Lrﬁﬂoﬁ% %Wtrf’\?}e]“ 'aﬁgﬂtag'e t?.'@'% '%’ﬁ??@léf ants, in
anounts up t of supeitactsrid efsyares and)thglrpwébedeﬂﬂgwrchxesmeandaﬂbeme"IQWS to 2.0 %

and fluori deh%ﬁggﬂlcghtpﬂloﬁé}m%%ll'd@nﬁﬂpl‘dmesba@@n& OERiAQhre npBrtdf iy wei ght  of
t he preparation and m)resﬁre era r.sodiumfluoride or

0.025% of t h&"FF [pgererae in p°’ale66‘ﬁ%¥’e?ﬁ%“errﬁﬁ?aﬁéﬁtggg%ﬂﬁ?f‘y%?ﬂt% 'Tinses of the

present i nverfiuocpatiteycrabtig acuingrlitsat iscapereoiblrtesedissaivahlelbg acifor exanpl e,
et hanol . [0049] Pastilles, Lozenges and Chewi ng Gum [0050] The chew ng gum

conmposi tions fobgd) CeERdd, ﬁ&%eérh@y@n}éﬁ}yfcﬁb*ahﬂ)l@bne &Uﬁxﬁéﬂmdr‘aw@dedcoz extract
of the present i nv

nt nti Wi ng gum
or any ot her ﬁ?‘%?fﬂgf thgf?’rf?/(%poé'ﬁdsmaysaﬂslotbaebﬁiéﬂﬂy so"?bl% Wa A %F ?{) hot her
aspect of thevafsr egjebin. They eres howeves faseredvbotiargtagesd Wdh?ifrﬁbéiwgf%?eeor bot h of

l'i coricidin qapshdkiidhed \ﬁ&éﬂeﬁ‘\ﬂ%{élr@feem ﬁ&rﬁdn&e@@éﬂl rb&tﬁiomﬁftﬁé ﬂdsb gal CO2
extract of thﬁ‘ggr esent i ta | e | ncI uge sti cks,

squares and § %Oé'épot'?ds m°§'9| ?e E‘Sé' R "”Rex’us ﬁuor'&gaﬁ% TRRY The
chewi ng gum m;chaarSQPMleemarglamqleﬂlde Sﬂi“lseddb%rwe'b'e\meh el ?Wé"npl qui d center

contains the ebhﬂﬂéﬂa%ﬂ@%ﬁ@@th@ﬁémﬁhTa'ﬂQ&ﬁie(c&%S‘oun@ lsgempl&)e5 théaﬁﬁ&mt number
6, 280, 780). The g\ng Q%“gonnim yxa SO ﬁ} d ogﬁ N | e or %lltgs f bl e gum
sui tabl e for YEFH BRI F<G0hPY 3‘b°| AR ?8?"%\‘? e ‘ftﬂ ‘or al

and the ﬁna| formulatlon and structure selected. As such, substantial leeway is given

to the quantities or amounts used as long as normat formulation and pharmaceutical

safeguards are observed. Consequently, whenever fluoride based compounds are

used within the formulations listed below they should amount to no more than 0.30

percent (w/w). However, it has been found that setting the maximum range at 0.24

percent (w/w) is preferable with 0.22 to 0.24 percent (w/w) being the best overall

range to use.
[0034] Dentifrice

[0035] The licorice supercritical CO; extracts (Glycyrrhiza sp root extract) of the
present invention may also be used with toothpastes, tooth gels and tooth powders.



cavity for a tinme sufficient to allow ingredients released to contact
substantially all of the dental surfaces and/or oral ti ssues for purposes
of oral activity. [0051] The term"carrier material s" as used herei n means
any safe and effective additional chew ng gum conponents_ used in_th

chewi ng guY@3WBEEPPi ons of the present invention. SucKRCHEPEPYHPYSi ncI ude
el astoners, resins, plasticisers, fats, solvents, waxes, emulsifiers,

sof teners, bul king agents, sweeteners, absorbents, orally active netallic
i ons, cati oninconaetmboediaknt of tha prasei@ invemntios dbe cmsentatich df tterextracdnttheal cul us
agents, anti gloCd® m/@rltuoﬁgéae@tﬁderﬂyltéserraﬁ es%htaggut@Qwa& % byBdeight | nTet al

bi car bonate salts, hi ckeni ng nateri a , water, surfactants,
titani um di oRPHEETeR F%RFS?‘F’H‘@” g‘@éﬂ’@E Is qup&oz t‘&:EJPc{? P%‘@e'%ewg” and m xtures
t hereof . [ O(batidiThed ihesoilagn@uare o$edtds ehepintimiervbial apeetstin tha dedifritanlf act ur ed

by methods kpawn.oki .rtv@ﬁloﬁrtﬁey cEQbe & gg%ergansm nhla‘?nﬂg@ap@%‘?c&ﬁeﬂfé%rg%fto 45 Cto

soften. The m xer vessel is nmaintain ring entire mxing process
and addi ti ve8u0-0but%ith g whek at ttabeongrstrptions °ft3r?€“‘é3&$"’§c@ tod}-5 whié opr esent

i nvention ar et taddedcentiations sletotit®. hom gemeint . Then the gum m xture is
formed into sticks, squares, etc., wapped and cooled. |If desired, the gum

is coated in aoﬁﬂlga@orﬂﬁosﬁﬁ%ﬁﬁerf@rﬁw &Wa%@bb@gmmh gaé?demee licorice
conposi tion ositions. The

carrier for f'ﬁ%vsmi%%e@g Fsiehdet PETRE S R kit S s - ouch us
gl ucose, | acthinkening ageotc IBislers soitabée foulrstharein iadludg canageesan (ogfamed) nat eri al |

for exanpl e Qﬁd?&'n’éfﬁl‘al gdifd éJcmas gtﬁ?ﬁk&r’a&é)kantt%rn%nur(brte@rre@r glﬁﬁ)égbﬁ:m [0054] I n
addition to iﬂrfle ilve |n redi ent and the carrier ozen%es preferably

contai n one FrET98 27 e %gacm?F”a?é”d’@I”é‘fq As gl ?Pe‘ﬁféetrépe’é%‘fW Ar abi ¢
gum |s pr ef theragd Colmidal inggnediugl akgwsiam Iﬁ@té_melywademhydmtemﬂwh camy

conveni ent | Yoo a6br thélnieiuBht Ofurhé b aROIA: SrisdiARdnpy ot of the

| ozenge. A preferred range 1s X 55? 5] The
| ozenges rraya%\ed‘éﬁctaf‘aﬁ&??‘ﬂ)"6'6ﬁ?‘8‘l"ﬁfr8mlaa?}’ripée{°r1‘f’ab%&ﬁ ds PERIIERY ¥omici d or a
St ear at e suchbas1.0kgatest 12 Sy eaight of tHedothlompoditah e Thmamtibescire fiwrioéd t he

| ozenge, e QfifacRln TR, R4 EARL Secbfifbal ﬁa\e%gpeCQ.&LeFé@&anog?a%ni ent ther eof

in the Iozenge I's prefera rom The

| ozenges may é”tb?aéﬁ’a?r@&eww%r&‘é'm f°69f5$"’"l'5082%ﬂ'&é>eﬂ%l'kq g findietienat es, for
exanpl e by atheindnograpthernk aBrasivey ate caltibmcgbhmatenbakidg sddaxyhydestedydr oxypr opane
or salt thergpf, with the adjuvant, diluent or carrier and conpressing the
m xture. In a preferred procedure, the bis-chronone and the adjuvant,

di l uent or . .
[0037] Such compositions will typically comprise one or more sweeteners and

flavorings. Examples of suitable sweeteners and flavorings for use in dentifrices are
discussed above. pH balancing agents (e.g., citric acid, NaOH) as well as,
surfactants (e.g., sodium lauryl sulfate), preservatives (e.g., benzoic acid, sorbic acid)
stabilizers, efc., are also often used in dentifrice compositions, examples of which are
also provided above. The compositions of the present invention may include

botanicals as well.

[0038] In addition to the incorporation of licorice extract of the present invention,
there may also be included in the dentifrice minor amounts, e.g., 0.01 to 2 % by
weight of other natural ingredients such as antioxidants, preservatives, pH adjusting
agents, desensitizing agents, stabilizing agents, gelling agents, flavors, etc. A
preferred gelling or binding agent is one or more of carrageenan or xanthan gum.
Preferred ﬂévorings are natural flavorings such as peppermint, spearmint, apricot
and cinnamon, etc. For sensitive teeth, the formulation may contain an agent for

relieving pain in people with sensitive teeth. A preferred ingredient for this purpose is
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carrier are desirably first granul ated together before being conpressed
into the | ozenge. The granulation step is preferably a wet granul ation
step, and a lubricant is desirably added i mediately before the conpression
step. [0057] Pastil|es (sonetinmes known as jujubes or sgft |ozenge) are a
hard, jell YOPRE"WPeparati on made froma m xture of gIP%’éJF?OHS/O(’gg%ati n (or
other natural gelifiant) and water, to which the extract of the present
invention is incorporated. Flavor may be added too. The gl yco-gelatin base
may be nel t epbtégiugentdte Dismisingpgants maype usagrie theerdssntaidetvn. The war med base

i's then pourggds @%@-Mﬂk%lf&@ S&bonif ntRI AR extBeR,
WwWw. r psgb. org'%uell??& gfsgg?érgﬁ]ssﬁeet 04. pd 00%8] beIZ“ﬁr(I)Idy nCare Pr ogﬁcts

o YD o rodlY FRERaBagHE Pk eo%%%imo%rhu%agm L froblGrakifhl ons, o1 7

creans, soap 00S an ditioners),
sun screens, agant)imatanal Iammstﬁépk@alfhe&ljﬁm%“m&ém hegdeping ue@hposi t i ons,
shavi ng prOdé&%&;ré {odir. BrAERlaumsbiams a& gxyrce:afanarsdrmlt eeddifNEmdctintsons) ,

deodor ant, bat?'{aés%grrngérgi ?.?lratﬁ%‘f\%/ee r%{s%e:to)qog S::as Scor?‘\rcl?snBr %) dﬁf&:utids e%?f? ge on the

external bodS? gsaar reat ments.
[ 0060] One pr awt mowivashestdag alse corkaip agiuaity of bufﬁ@%ﬁmﬁl a“t@a%WWSS care

products. FOgreQER RRdwfvin Me%rt WREEHEIEsdNO hurﬁe&ﬁﬁs Mrall;@re&ek&rﬂfroﬂfab&lt, (and
i ncorporated _herein b di scl o 24} Vﬁ [ fornul ati ons and
i'ons

!
met hods for Haki ﬁ@b%?/%ﬁ’ct?ye‘%‘ﬂ@% ?B%ﬂ‘mé or skin care products
are also known in the art (see, e.g., S Pat ent No. 6,586,018 to Fasano,
which is i ncdPQ®i at&PtWQW@?fﬁ"‘By"\aﬁq Mﬁﬁj‘yﬁﬁtwaﬁ?é@fﬂwsary f ormul ati ons

and met hods @Bthaadua‘ea@épufret they A04 bk nfbRARDS tiddanse (aaddrlymﬂ&d)j@' ntifedpr oduci ng
shavi ng_product ? comgogﬁon ang\{men dﬂeé \WE " &amg?rvaﬁﬁgrmé@es gat ent No.

7,179, 454 t 018 grein Incor di scl oses
sever al exeniﬂcbmqlieﬁoﬁwe}' éﬂ:ﬂm ﬁsdea%e‘#réft Wbﬁd‘sa '@P'dlﬁ{ﬁ‘tﬁ 8(99'?]?@"“[‘}38 Pat ent No.
6,479,043 t Osal_'bﬁﬂlag I&,mls'?ltint@-ﬁ hot( ¢ dr?@@d’rw ah&din ey Rjusous\portieh efteeie) isdi scl oses

lary formil q ! _
CSeuE 2 on IR SO B ) B ) 20

screen | ot i opgmeastiominta povA¢red faat EFQ/PMEI'@@:EPF"W éﬁwﬁ@m%ﬂoahés @l so known in
the art. [ oowsmmnw & bBiweEN ot Of %4 B3 P RSBPbwdy/ BB teBfdrate DpsHe

ggbrrg?: g?g; aﬁg rst{y tgef ?c@)ﬂon \Eatgrf(etgh\%ltrqvov teré?)fplletdmﬁtlpe %F) aghggl UOF' iza sp.,

use or by the user’s saliva.
[0041] Dissolvable Tablets

[0042]  Another aspect of the present invention is dissolvable denture cleaning
tablet comprising the Glycyrrhiza sp. supercritical CO, extract of the present
invention. Still another aspect of the present invention is a dissolvable denture
cleaning tablet comprising one or both of licoricidin and licorisoflavan A isolated, for
example, from the supercritical CO, extract of the present invention.

[0043] Such tablets may be solid, layered, have a liquid filled center, etc. The
tablet should dissolve completely or nearly completely in an aqueous solution in less
than about one hour and, preferably, in less than about 15 minutes. The tablet may

be effervescent but need not be.

[0044] Water-soluble, denture cleanser tablets are made by first preparing and
drying a granulation of ingredients using a suitable binder in an, for example,
anhydrous alcohol solution. The resulting granular mixture is then dried to a moisture
content of 0.4% or less, screened, and then thoroughly blended with the desired
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glycyrrhizic acid free extract wherein the major conmponents of the extract
are prenylated flavonoids and wherein the root was extracted by a
supercritical CO2 extraction process. [0064]In another enmbodi nment, the
extract is from GI_)/cyrrhl za uralensis and the major conponents of the
extract ar eVP2R8A3E¥i n and |icorisoflavan A [0065] | nPEF‘i/dItS?P@?’OOé?ﬂﬁodl nent ,
the extract is fromextract is fromdycyrrhiza &ra and the ngjor
conponent of the extract is glabridin. 10066] For exanple, a deodorant of
the present oweitgredientsiabngneh euntmdiﬂmatextemnmrdyesee:amn ekdcaaisandf of t he

pr esent | nvem& iR in afrgrug%?%)ﬂgr%dgogg%tpg TR i Blle (?9 %B lrﬁggBMQnd preferably

with an ingre oco ero derivatives, butyl
hydr oxyani sodig t’\“&‘lﬁ@ prepuwhgre Hjﬁcﬁoﬁ‘kwt‘%ﬂ 'G'Erﬁ@’e(tsBl—Tﬁ)?feaﬁ?rﬂ%?'5‘FE° acid, propyl
gal | ate, sodidime@asrélodsbabry pdcRigedary butyl hydroqui none (TBHQ, and
rosemary ektract, nore preferably with ascorbic acid and salts thereof.

Further, the @b&]demg{h@%hgﬁymggﬂmﬁgées certain netal salts of an
unsat ur at ed hydroxy carboxylic acid, preferably zinc ricinoleate. In a

preferred enb[‘ao‘*éf:bfgm.cagye ext r taatge%c% %Q%n?ers%ﬁt[%e greéen mvgnt%n co r%té a

concentration ref erred
enbodi ment , thedFiyextsbien s S%fqﬂécaQC@ %tfbyt cv\fé?@rﬂsentwvemqnurc éﬂf ﬁl&qf@ﬂ'ﬁh and

l'icorisofl aV@an&r@MiérH%@ldtuﬁﬁanH Iﬂ'%y%ﬂalild?ﬁdeébipiﬂe cﬁﬁ%ﬂﬁm&re‘dﬁﬂ&\}aﬁ deodor ant of
the present invention re at ot al

e qr in
concent r at i ofig™ %?ta"éﬁﬁ’ﬁ?teﬁgoﬂn%fb%/éet% pg‘o’ﬁ’m\ﬁtﬂ) C%?'aP 'a'(‘:%hnég?ﬁelp ations of
about 0.05 wof t%p@sﬂwtswmtlo%smmmhwe@ha¢mm§meem prattqtfmféccmpldabod:t 0.1 wm %to

0.2 wt % [0Q&?.L&@oarb&QmaieetfbmgmpusI%Pn & SOt &PBPSextBAIf thear € product s,
sun screens, anti-inf]anmtory topical agents, depilatory conpositions,

shavi ng prodfEeE" WE¥P care products the concentration of the extracts of
the present invention are at a concentration of about 0.01 - 2% and nore
preferably 0.[0047110dovihunshee 631 ies'eierglvarmn atadyPl S EPMARRC . Breleradbed as the
anti m cr obi afro@asBs % by dight. brd\bHoO@Ie opsuetl nbuswash pragargtioasent i nventi on

t hey can be r, . ] d f about
07 oY v s o SR i8R a8 o flo Bpdlh Ehdhd pliteraed) B SRUFEBLIBELOTE £1 S0OUt
% or at t ot aPHemaesHepSt7 winld resultdhanynptpaganymoothifesl.oThe afgl liggid  EXPERI MENTAL

preparations may also contain surface active agents, J.e., surfactants, in amounts up
to about 5.0 % and more preferably between about 0.5 to 2.0 %; and fluoride-
providing compounds in amounts up to about 2.0 % by weight of the preparation and

more preferably about 0.0442% for sodium fluoride or 0.025% of the fluoride ion.

[0048] The mouthwashes and mouth rinses of the present invention may also

comprise one or more alcohols. For example, ethanol.
{0049] Pastilles, Lozenges and Chewing Gum

[0050] The chewing gum compositions that comprises the Glycyrrhiza sp.
supercritical CO, extract of the present invention may be in the form of a
conventional chewing gum or any other product form which is suitable for chewing.
Still another aspect of the present invention is a chewing gum comprising one or both
of licoricidin and licorisoflavan A isolated from the supercritical CO; extract of the
present invention. Suitable physical forms include sticks, squares and dragees (i.e.,
sugar coated gum; e.g., Chiclets ™). The chewing gum may also have a liquid-filled
center wherein the liquid center contains the licorice-based compositions (See, e.g.,
U.S. Patent number 6,280,780). The chewing gum may also be a digestible or
dissolvable gum suitable for chewing. A chewing gum is typically retained in the oral
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[ 0068] Extracti on Process: The licorice extract used in the foll ow ng
exanples and in the manufacture of dentifrices of the present invention was
made with a novel and non-obvious supercritical CO2 extraction process. The
extraction process of the present invention, in one e _\Was as
fol | ows. TH@OF‘B’%”&‘P d ycyrrhiza ural ensis was cut, Fggﬂggzg%s "5dtdered to
create a raw material. The raw material was put |nto an extraction chanber
(the extractor). The extraction chanber was fed with [iquid CO2. The |iquid
002, brought cévitpfor b e eaffidiérn g Aibw inggeiedlamisaseris coviettsdbsandalvaipéd i nto the
extraction chamst s%k%éggnmroral%@sugsmmpase@oﬁ,rafoamwtn on of 96% et hanol .

The CO2 extract was en netered through an evaporator and flowed into a
separation t [ 0069] Under. su r|t|c din the
extractor . Cgﬂgﬂés g’lﬁl]ﬁré’htca’ﬂf’orﬁ rt'al e8® hIerel %atn ???aﬁéé edA ﬁ]g% g wher eas
CO2 in the gawitphalsbewisg gunh barorone®$ ysedin bewlmcms'wﬁefﬁ“ﬁons in the

separ at or ((jGQreQéHt invétftiof) Sucﬁhﬁbﬁertal%@ncﬁ?@& 'é@@tbmké@sreﬁﬁﬁ@Iaﬁﬁdsﬁfsedtsand the gas was
regener ate

e separation was t en |i d by passing
through a coﬁ%]é‘?‘l‘ e PSR E UL 8%?%3"[9‘\@'”\%59?{“8 hie: er’1T<ers' a?ﬁgbfﬁf Conpari son of
t he Super cri piathadcti@Rethiicions, catioBictmatgriel, tforiddion W@Q@n@dqﬂﬁv%ntl on with the
Extracts Madgnficfihd éa’entArént.h{‘f%?dm%gen{soslﬁ’féasamfehmgrhgé.wbwtm&é\ ni ni mum
i nhi bitory concentration anaer o d‘}%te of rfst er | Iteh' re-reduced
W | ki ns Chal a%rﬁoqama"%ﬂa‘aﬁea'a%ms%fﬁ iW"Fﬁarﬁs "o IHRY {8 e added to
the first webioxiod, fllveng agentssefifob soloimgage@s arsl ixigtegtheredf.ol | owed by 100 pL in

each of four additional test wells. Ten pL of filter-sterilized stock
solution of Ijpoesyi Cﬁhé&ﬂ%wagbn.%tthepfeeaarrﬁémh is/Ranuticiited by nedttibasol , was

added to the first, wel [ie wer e

ni xed t hor oué’llﬁ nin g ager Pt x?mplaistﬁu? erﬁb?s%q%e%%%%% héegfsg{tréar{ ﬁ%ﬁ\éﬂeléur wel |'s
in the seri egess¢0ompiptained et‘tiil Sclyriegeentifermining precgss 3a¢ addtives 21 t he seri es.
Suspensi ons Qésc%dmﬁ@m%s%d@dryﬁlof he &E%t $&nfién are ddo&y/aidehike

|nterned|a ATCC 2561 ly,1 X 106 Iony
'forning unit %C"B’g?” r%l'Y_ ﬂiﬁé’?’é %’8&'@5?F&5? lQsots\!'cksl TR e‘bdmé‘f_%quantl ties.
Appropri ate gnd)wtowdplfdﬁmeddhe gyl issoated Imatsylg@rmﬁﬁmr freqveandy peptidlided. Pl at es
were incubated at 37 C anaerobically, until turbidity in the growth control
wel | was obseovss)l. The liddite {ompokiiammaydisdliel ey indoreogadndatasitln) was recor ded
as the Iowest tati ni sm as
o@?g& 1%5 ch'ﬂeH f@m@f&é gsgr{doﬁ%neg r? ;E%nfeﬁ%lﬁégra

viewed with th unal de t rept occus was tested in
simlar fas his@fr'i' asﬂﬂ@?ﬁeﬂﬁytg%q @ 5869561313'27% pbpteriiajly nRn-qafeognisdtatefglfqim and

i ncubat i on ofx4hphs @Snrbl, Bhitolomaititdn ebytiitdCaPsorbitdt aphyl ococcus aur eus ATCC 6538
was tested using Tryptic Soy Broth (TSB) as the test nedium and incubation

of plates at Jggés Asﬂ%cﬂlubfk H:Slhé"écgl% m@fgg}g‘ntjaﬁé% c4RiRr, RS RAgesi th Tryptic Soy
Broth (TSB) as the test ned Iumeﬂmg i ncu mtenpera%ugﬁ (250).
p

[ 0072] Resul t 8reiREFRY oRRE e H8" “FottE 939%%""#?6%938%' PP Tt ‘&% peri ment s
vs. each bactem|isipefeRed) antiquiiglueoae 8RG 1963, gihich @i total may aneengmmiinbmegat i ve

bacteria inv }egm.déhmuhpa%watbbaoé&ﬁ@%@&@ﬁwﬁe Wér@@sA'p%férFBdOl ved in
caries formation, Both supercritical extracts were able to inhibit the

growt h of th63§’€e§f195ﬁ'?8§te1ntf’é BREVEPM at the | owest concentrations of
extract tested. Supercritical licorice extracts of the present invention,
with or withdQ058isi fige lorenges may #rdgitiohally sondaing dHbfigant. sughedsestesF acid or i nhi bit R

internmedi a af spak@RARS ﬁtagr%@.uﬁisté#atétongénnéte mEh@raamteroamte lotengeg et hanol as a
nmodi fi er vvas&ﬁl%le to inh ale al tde, sane |evel

L
as chl or hexi 8°ner?fé“°§ﬁi5’gp%§n ﬁr%grlese\fl\rﬁ ﬂbe by Ecoé‘% 'y ac Zen “esent
i nventi on (wpteferattyfeano?.) tava% tybveight.o i nhi bit the growt h of S. mut ans, a
cariogenic bacteria, at a concentration of 12.5 pg/m . The supercriti cal
| i corice extriaoss]of Tihdiezgpyesmay be pregaéd nconvdnbiondt loadrigamekingas only tested

to 31.25 pg/ ot:ed%?e% fog-gglnﬁle% adnghelAB bé&t éa%%c@ﬁdn?dn-@ﬁ&y)’ét y agai nst

oral bacte
hydroxypropane or salt thereof with the adjuvant, diluent or carrier and compressing

the mixture. In a preferred procedure, the bis-chromone and the adjuvant, diluent or
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licorice CO - to licorice CO -EtOH Chl orhexidine extract extract
(Pgint0 (P8hril)

WO 2008/137009 PCT/US2008/005578

carrier are desirably first granulated together before being compressed into the
lozenge. The granulation step is preferably a wet granulation step, and a lubricant is

desirably added immediately before the compression step.

[0057] Pastilles (sometimes known as jujubes or soft lozenge) are a hard, jelly-
like preparation made from a mixture of glycerin, gelatin (or other natural gelifiant)
and water, to which the extract of the present invention is incorporated. Flavor may
be added too. The glyco-gelatin base may be melted by gentle heating and any
ingredients added. The warmed base is then poured into moulds and allowed to set.
For example, See, www.rpsgb.org.uk/pdfs/mussheet04.pdf.

[0058] Body Care Products

[0059] Typical body care products include, for example, body lotions, skin
creams, soaps, hair care products (for example, shampoos and conditioners), sun
screens, anti-inflammatory topical agents, depilatory compositions, shaving products
(for example, shaving cream and aftershave lotions), deodorant, baby care, etc.
Body care products are products used on the external body (e.g., skin, hair, etc.) as,
usually, topical treatments.

[0060] One practiced in the art knows how to formulate such body care products.
For example, U.S. Patent No. 6,861,062 to Silva, ef al., (and incorporated herein by
reference) discloses exemplary formulations and methods for making skin creams.
Herbal compositions for skin care products are also known in the art (see, e.g., U.S.
Patent No. 6,586,018 to Fasano, which is incorporated herein by reference) discloses
exemplary formulations and methods of manufacture.

[0061] Compositions and methods of producing shaving products are also known
in the art. For example, U.S. Patent No. 7,179,454 to Lucas, which is herein
incorporated by reference, discloses several exemplary formulations and methods of
manufacture. U.S. Patent No. 6,479,043 to Tietjen, ef al., (incorporated herein by
reference) discloses exemplary formulations and methods of manufacture for
depilatory agents.

[0062] Likewise, formulations and methods for the production of soaps, sun

screen lotions and anti-inflammatory topical treatments are also known in the art.

[0063] Body care products of the present invention, in one embodiment,
comprise an extract of the root of the plant Glycyrrhiza sp., comprising an essentially
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Prevotena internzedia 12.5 12.5 3. 125 Porphyrononas sz ivalis 12.5 6. 25
6. 25 Streptococcus nutans <31.25* 12.5

WO 2008/137009 PCT/US2008/005578

glycyrrhizic acid free extract wherein the major components of the extract are
prenylated flavonoids and wherein the root was extracted by a supercritical CO»

extraction process.

[0064] In another embodiment, the extract is from Glycyrrhiza uralensis and the

major components of the extract are licoricidin and licorisoflavan A.

[0065] In another embodiment, the extract is from extract is from Glycyrrhiza
glabra and the major component of the extract is glabridin.

[0066] For example, a deodorant of the present invention, in one embodiment,
comprises an extract of of the present invention in combination with an antioxidant
compound, preferably with an ingredient from the group of tocopherol and its
derivatives, butyl hydroxyanisole (BHA), butyl hydroxytoluene (BHT), erythorbic acid,
propy! galla'te, sodium erythorbate, tertiary butyl hydroquinone (TBHQ), and
rosemary extract, more preferably with ascorbic acid and salts thereof. Further, the
the deodorant may comprises certain metal salts of an unsaturated hydroxy
carboxylic acid, preferably zinc ricinoleate. In a preferred embodiment, the extract of
the present invention is at a concentration of about 0.01 to 5.0 % by weightand in a
more preferred embodiment, from about 0.05 to 2.0 % by weight. When licoricidin
and licorisoflavan A are used as the antimicrobial agents in the deodorant of the
present invention they can be used alone or in a mixture at total concentrations of
about 0.01 wt % to 1.0 wt %, at total concentrations of about 0.05 wt % to 0.5 wt % or
at total concentrations of about 0.1 wt % to 0.2 wt %.

[0067] For body Iotions, skin creams, soaps, hair care products, sun screens,
anti-inflammatory topical agents, depilatory compositions, shaving products, baby
care products the concentration of the extracts of the present invention are ata
concentration of about 0.01 - 2% and more preferably 0.1 - 1%. When licoricidin and
licorisoﬂavén A are used as the antimicrobial agents in the body care products of the
present invention they can be used alone or in a mixture at total concentrations of
about 0.01 wt % to 1.0 wt %, at total concentrations of about 0.05 wt % to 0.5 wt % or
at total concentrations of about 0.1 wt % to 0.2 wt %.
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1.56 * The | owest concentration tested was 31.25pg/ mL [0073] Anti bacteri al
Activity of Licoricidin and Licorisoflavan A [0074]Licoricidin and
licorisoflavan A are two of the conponents of the supercri tical CO2 extract
of the present i nvention. They both showed anti m crobia g LVit

St rept ococNB20R{13AM8 at 3. 125 pg/m, the principal cauggf/ gzﬁgsrzﬂo %? caries
and against Prevotella internedia at about 0.78 ug/nl and about 1.56 pg /m
and Porphyronaenas gingivalis at 0.39ng/nmland 1.56pg/rnifor |icoricidin and
l'i cori sof | avexPERIME¥Sfkcti vel y, as shown in Table 1B. Porphyrononas gin
givalis and Prevotella sp are involved in periodontitis. These

concentrati ongoesp! EEdthRtioh Nd&fhléﬁ i THai ibdrice extrae DR € Mltheboliavi®y dxdvinfes  Bot h

conponents s hov}ﬁ%e?ﬁ%@fg@ ﬁeeqf fienan ncg‘sC {) ¥ ;Er%e%? m%ﬂh&n vras' ARGl agents.

MCis defln st concentration of
an anti ni cr odidaionzlyeds Stuh%fpﬂtw‘ﬂlqozmm%m preeass.y T8¢ PrECUpNRiRRsHIT e

m cr oor gani S,SFbé’Jn‘i ﬂoermy@rmér@t&naoa,ﬁiéhlamgéb foldwsl Mhdnobidlidicletiza concentrati ons
are used by t hfé@%ﬁe@s cu&jﬂrodjlpﬁ 89((? Eﬁ»«#gredttg crasie Iatrgmrl mtat};.?alacl\'aé }ébvtrXaté)rral new

anti m crobi af"@ used here as a itive control and
i s frequent | yad maint arsextractianchaveter dhe edtragigRnihe extragtion CWWDW%S fedrout hwash.

[ 0075] Brot h iR daut | frﬂé‘hcmcft': Hﬂoh@h'frgﬂnttﬁhr\yorﬁﬁ@ﬁ&aééﬁhk @As vesegoer f or med as

follows. Ten pL of filter-steri (P} d,
l'i coricidin YPsH I ?8’\‘}5%9“953 °“ﬁ'?“g?65§ g(g)%{qgf th} 5% gt' gﬁglun was
added t o t he9d% ethanaleThe ©P, xtractswas theg meGuer tbrpugh @fewah@ratpm@tﬂovml wer e

m xed thorougmaységggti&ptgjﬂglly diluted (1:1) with the remaining seven wells
in the series pL were discarded fromthe final well in the series.

Suspens ons. §Lo 29" PONESTRNNS Bk Subs AR dutPEBYRLL! | i nter medi 2

ATCC 25611, ewy ony forning uni ts) per
mL, were addeelvenbpropestiasdertlipopbilic énar eI'GOV'}SLeaaGQnﬂtE‘?%?phﬁiﬁdF Wuht e growt h

pronotion ansfolﬁéne;sdv&e}rwdeematcbm'tﬁthﬁe sdpatatd ead. baPl3a ey s heiengadbat ed at 37
C anaer obi cal

idity in th [ LI observed.
The M C (nint" Pﬁef ﬂ'iﬁt%’i " &F %?8N%gn?gren?r?tg%nqﬁ%%p%%g%{ gJ‘k Vﬁ < Yﬁ\ P ovest
concent r at i othen figriefied bynrpsgipatiuduglof censengas gpd @P)Q&Qﬂ%ﬁ‘?ﬁwﬂ“mgé%d with the
unai ded eye. Streptococcus nutans ATCC 25175 was tested in simlar fashion,
with Tryptic [Bogp] Br Gblapéristi)of fise Supertrgischl CRiicoricakatractefibmRresendf pl at es at

37C W Lh S %diehrion hMARIERERLS Waddt) PrioPARMERLAS (he mode value from

triplicate experlrren

[0071] Broth microdilution minimum inhibitory concentration: For
anaerobes, 190 pL of sterile, pre-reduced Wilkins Chaigren (WC) anaerobe broth
with 0.075 % cysteine were added to the first well of the test series in a 96 well plate,
followed by 100 pL in each of four additional test wells. Ten pL of filter-sterilized
stock solution of licorice CO, extract, prepared at 40 mg/mL in ethanol, was added to
the first well of the series. Contents of the first well were mixed thoroughly and
serially diluted (1:1) with the remaining four wells in the series; 100 uL were
discarded from the final well in the series. Suspensions of Porphyromanas gingivalis
ATCC 33277 or Prevotella. intermedia ATCC 25611, diluted to approximately 1 x 10°
cfu (colony forming units) per mL, were added to the test wells in 100 pl quantities.
Appropriate growth promotion and sterility controls were included. Plates were
incubated at 37 °C anaerobically, until turbidity in the growth control well was
observed. The MIC (minimum inhibitory concentration) was recorded as the lowest
concentration inhibiting growth of the test organism as viewed with the unaided eye.
Streptococcus mutans ATCC 25175 was tested in similar fashion, with Tryptic Soy
Broth (TSB) as the test medium and incubation of plates at 37 °C with 5 % CO;.
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each bacterium P. internmedia and P. gingivalis are gram negative bacteria
I nvolved in periodontitis. Streptococcus nmutans is involved in caries
formati on. Both compounds were able to inhibit the growh of those 3

pat hogeni ¢ bacteria. Table 1B Extract (pg/m) Licoricidin égo [ ml)

Li cori sof | VAHOKIFHY/ i) Chlorhexidine (Pr 1) S. nutan§¢V5¥H /‘%iSZ% 3.125

Staphylococcus aureus ATCC 6538 was tested using Tryptic Soy Broth (TSB) as the
test medium and incubation of plates at 37 °C. Aspergillus niger ATCC 16404 was
tested, with Tryptic Soy Broth (TSB) as the test medium and incubated at room
temperature (25°C).

[0072] Results were recorded as the mode value from triplicate experiments vs.
each bacterium. P. intermedia and P. gingivalis are gram negative bacteria involved
in periodontitis. Strepfococcus mutans is involved in caries formation. Both
supercritical extracts were able to inhibit the growth of those 3 pathogenic bacteria at
the lowest concentrations of extract tested. Supercritical licorice exiracts of the
present invention, with or without using or not ethanol as a modifier, were able to
inhibit P. intermedia at a concentration of 12.5 pg/ml. The extract using ethanol as a
modifier was able to inhibit the growth of P. gingivalis at the same level as
chlorhexidine. The supercritical licorice extract of the present invention (with ethanol)
was able to inhibit the growth of S. mutans, a cariogenic bacteria, at a concentration
of 12.5 pg/ml. The supercritical licorice extract of the present invention without
ethanol wa$ only tested to 31.25 yg/ml. See, Table 1A.

Table 1A. Antibacterial activity against oral bacteria

licorice CO, - to licorice CO, -EtOH | Chlorhexidine
extract extract
(pg/mlb) (ug/ml)
Prevotella intermedia 12.5 12.5 3.125
Porphyromonas 12.5 6.25 6.25
gingivalis
Streptococcus mutans <31.25% 12.5 1.56

* The lowest concentration tested was 31.25ug/ml

[0073] Antibacterial Activity of Licoricidin and Licorisoflavan A

[0074] Licoricidin and licorisoflavan A are two of the components of the
supercritica_l CO, extract of the present invention. They both showed antimicrobial
activity on Streptococcus mutans at 3.125 ug/ml, the principal causal agent of caries
and against Prevotella intermedia at about 0.78 pg/m! and about 1.56 ug /ml and
Porphyromanas gingivalis at 0.39ug/m! and 1.56ug/mi for licoricidin and licorisoflavan
A, respectively, as shown in Table 1B. Porphyromonas gingivalis and Prevotella sp
are involved in periodontitis. These concentrations were the minimum inhibitory

concentrations (MIC). Both components showed also excellent activity as anti-
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1.56 Rgingivalis. 6.25 0.39 0.78 6.25 P. internedia 6.25 0.78 1.56 3.125
WD 2008/ 137009PCT/ US2008/ 005578

WO 2008/137009 PCT/US2008/005578

inflammatory agents. MIC is defined by those skilled in the art as the lowest
concentration of an antimicrobial agent that will inhibit the visible growth of a
microorganism after overnight incubation. Minimum inhibitory concentrations are
used by those skilled in the art to monitor the activity of new antimicrobial agents.
Chlorhexidine is used here as a positive control and is frequently found as an

antibacterial agent in, for example, mouthwash.

[0075]  Broth microdilution minimum inhibitory concentration was performed as
follows. Ten pl of filter-sterilized stock solution of pure compound, licoricidin or
licorisoflavan A, prepared at 1 mg/mL in ethanol, was added to the first well of the
series. Contents of the first well were mixed thoroughly and serially diluted (1:1) with
the remaining seven wells in the series; 100 yL were discarded from the final well in
the series. Suspensions of Porphyromanas gingivalis ATCC 33277 or
Prevotella.intermedia ATCC 25611, diluted to approximately 1 x 10° cfu (colony
forming units) per mL, were added to the test wells in 100 pL quantities. Appropriate
growth promotion and sterility controls were included. Plates were incubated at 37
°C anaerobically, until turbidity in the growth control well was observed. The MIC
(minimum inhibitory concentration) was recorded as the lowest concentration
inhibiting g}owth of the test organism as viewed with the unaided eye. Streptococcus
mutans ATCC 25175 was tested in similar fashion, with Tryptic Soy Broth (TSB) as
the test medium and incubation of plates at 37 °C with 5 % CO,.

[0076] Results were recorded as the mode value from triplicate experiments vs.
each bacterium. P. intermedia and P. gingivalis are gram negative bacteria involved
in periodontitis. Streptococcus mutans is involved in caries formation. Both

compounds were able to inhibit the growth of those 3 pathogenic bacteria.

Table 1B
Extract Licoricidin ILicorisoflavan A Chlorhexidine
(pg/mi) (ugfmi) (ug/mi) (ug/mt)

S. mutans 12.50 3.125 3.125 1.56

P. gingivalis. 6.25 0.39 0.78 16.25

P. intermedia 16.25 0.78 1.56 3.125
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[0077]Biofilmformation and viability: A 24 h culture of P. gingivafis
(ATCC 33277) in Todd-Hewitt broth supplenented with hemn and vitamn K
(THB-HK) was diluted in fresh broth nediumto obtain an optical density at
655 nm (0D655) of 0.07. Sanples (100 pL) were added to the wells_of

96-wel | ti S¥Q&8UWHYr e plate containing 100 pL of seri EFT’HF?OB’WOBW§ (0 to
500 pg/ L) of sterile plant extracts in THB-HK. Control wells with no
extract were also inoculated. After incubation for 48 h at 37C under
anaerobi c conditions, spent nedia and free-floating bacteria were renoved
by aspiration using a 260 needle and the wells were washed three tines with
distilled water. The P. gingivalis biofilm were stained with 0.4 %crystal
violet (100 pL) for 15 min. The wells were washed four tinmes with distilled
wat er to reno@ermnbsisfitn tonretion and Gakglitydd 84 hdtugs ¢fdH 9ingyalis KATRC 37C. After

addi ng 100 p%sé’;?%%%‘aé-}%\)é&t b%m%gkmbﬂe@@mhhémﬁ hnd JitB@in® (am wv&)s\/ashaken f or

10 mn to releas tain fromthe biofil and%jmnfcﬁ% at 550 nm
(A550) was r dtwedie frestssat) snegivmdo pRIAN 2R optep|flenaityako " standard
c[jg\éu? g} |T (r)\ns ?fSamP@s(md@pméi@aadeemé WERNIf & otevel tissak culluad mate cSﬁame'?bl e 2.
e e o) was
g@t’lh f sFﬁ%%Huttu? @?(% Iéd&g}%éng_g of stergé H?v&t\é%récﬁ: it ¢hb-HW. 2Bhddi tY

i nvesti gat ed

[ (phenyl ami n@r)euwtfbwtr?ct?/emad%ﬂrroaz'éﬂeﬁ uHtepingubation fABiat@? 6C HM4S 0) benzene
sul toni ¢ aci @nibtbidddditiehET3pehafstid drfreadisating bBtteraf were reibvedias di ssol ved in
PBS at 1

h
XTT/ menadi on@s‘?'@g‘a’e‘fr%engia%f%al FRea® rlcgtﬂgwg’rﬁ%'ré %@% %Eh? m%rre“a]igguguﬁg © A 48 h
bi otil m of Pwatgr. ﬁg\efablns’valﬁéloﬁméwafeeﬁ?'w Vé‘lb&ﬂe%éFYéta{‘f“é%ft(%Q? Wi 13 he pl ant

fractions (0 iR TREQelROddié-WadHt fobr hnésa\mmammudo@ata to BfoG ufiousd crygaladdi ng 25
pL XTT/menadi ﬁrgpﬁgntgegecffga%&at e Cndr L N8qi %%(R)r a&?@@%a(tl/]yfl&ﬁan%mo( A490) was

read using a Thé T corl esent
i nventi on wasaghbel, the platehivdsi shakeindordOavin o release. tag stgp framitke ta‘?ft'j“%q’@o i nhi bit

the formati omihsBibartteROb80Anh Brsse Rvadi rB@raeal Aé‘sayﬁﬁeré ann tipRdatesaridaneat t ach
(anti-adherence

For med. ¢ ner GeakS* REVRELI PP o TRt PPRVBUT: tRe GRady B ot (ho

bi ofi | m was fMeble@ed whi ch neans that the biofil mwas not renpved but that
the bacteria formng the biofilmdied. See, Table 2. Table 2: Effect of
licorice CO2 mytgjactrnbimict bfiplanofattibris@n,P. gibiesls selbvigniioperstimestigated vi abi | ity

et ol o sBeb v A ot IO Bl ot (1-torr
methoxy-6- mtro) benzene sulfonic acid hydrate ( ) reduction assay. Briefly, XTT
was dissolved in PBS at 1 mg/mL and menadione was prepared in acetone at 1 mM.
The XTT/menadione reagent contained 12.5 parts XTT/1 part menadione. A 48 h
biofilm of P gingivalis was prepared as above and treated with the plant fractions (0
to 250 pg/mL) for 2 h (anaerobiosis, 37 °C) prior to adding 25 L XTT/menadione.
After 1 h at 37 °C, the absorbance at 490 nm (Aagg) was read using a microplate
reader. The licorice extract of the present invention was able to inhibit the growth of
P.gingivalis and also inhibit the formation of P. gingivalis. P.gingivalis was then
unable to attach (anti-adherence). When licorice extract was applied after the biofilm
was formed, there was no desorption of the biofilm but the viability of the biofilm was
reduced which means that the biofilm was not removed but that the bacteria forming

the biofilm died. See, Table 2.
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Gowmh of P. gingivalis Bignrll) Bactericide effect on P. gingivalis in a
biofilm(cell viability) (1-tem ) Licorice CO2 Extract 4.2 4.2 8 [ 0079]
LPS preparations: Aggregatbacter actinomycetenctonitans ATCC 29522 (syns;
Acti nobacillus actinonycetenctonitans) and P. gin givalis ATCC 33277 were
grown in tEQROOKBIPYpriate culture media. LPS were i soPQP/ERWYYHR hese
bacterial strains by a nethod routinely used in our |aboratory. [0080]
Treatments of macrophages: W937 cells (ATCC CRL-1593.2), a hunan

nmonobl astic | eukem a cell line, was cultivated at 37 Cin a 5 % CQ2

at nosphere i 121640 su. -\ % BB i f
penicillin- SEiE%e Q?ﬁéggi" S%Q%W%@ﬁgﬂ(%ﬁx%gﬁgﬁggéﬁl ? wer e
i ncubated in -10 SEBS cont ai ni ng 10 ng/mM of phorbol nyristic acid
|

(PMA) for 4 URoitde, T T e BREmb@hniod N Grddiof@dea@dcidaBCcy ophage- | i ke
cells. Follow ng the |BMewvkiseat neRingivilke | gghvasm wasfieeepd 2ced wi th fresh
medi um and the differjentfinat ed cedflis wer ¢ | ncubat edidgoelamaddi tional 24 h
prior to use, Adher entmacr ophpgesbwer e | §i#dpended biafloRrl - 10 % FBS and
centrifuged|at 200 x |@gdiesr® nmih. They were washed Vd%uspended in RPM - 10
% FBS at a densi g/ml cel s/ m—and-seeded PR el | -plate (2 x
106 cel | s/ Lct‘;’lctﬁ 4

D7 1TT T Ty

1) &237 Cina 5% cozjgt m)splher )

[0079] LPS preparations: Aggregatibacter actinomycetemcomitans ATCC
29522 (syns; Actinobacillus actinomycetemcomitans) and P. gingivalis ATCC 33277
were grown in their appropriate culture media. LPS were isolated from these bacterial

strains by a method routinely used in our laboratory.

[0080] Treatments of macrophages: U937 cells (ATCC CRL-1593.2), a human
monoblastic leukemia cell line, was cultivated at 37 °C in a 5 % CO, atmosphere in
RPMI-1640 supplemented with 10 % FBS and 100 pg/mL of penicillin-streptomycin
(RPMI-FBS). Monocytes (2 x 10° cells/ml) were incubated in RPMI-10 % FBS
containing 10 ng/ml of phorbol myristic acid (PMA) for 48 h to induce differentiation
into adherent macrophage-like cells. Following the PMA treatment, the medium was
replaced with fresh medium and the differentiated cells were incubated for an
additional 24 h prior to use. Adherent macrophages were suspended in RPMI-10 %
FBS and centrifuged at 200 x g for 8 min. They were washed and suspended in
RPMI-10 % FBS at a density of 1 x 10° cells/ml and seeded in a 6 well-plate (2 x 108
cellsiwell in 2 mi) at 37 °C in a 5 % CO; atmosphere.

[0081] The macrophages were treated with the licorice extract at concentrations
up to 250 pg/ml and incubated at 37 °C in 5 % CO.for 2 h before stimulation with
LPS at a final concentration of 1 pg/ml. After a 24 h incubation (37 °C in 5 % CO),
the culture medium supernatants were collected and stored at —~20 °C until used.
Cells incubated in culture medium with or without licorice extract, but not stimulated
with LPS, were used as controls.

[0082] Determination of cytokine levels: Commercial enzyme-linked
immunosorbent assay (ELISA) kits (R&D Systems, Minneapolis, MN, U.S.A.) were

used to quantify IL-18, IL-6, IL-8, and TNF-a concentrations in the cell-free culture
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[ 0081] The macrophages were treated with the licorice extract at
concentrations up to 250 pg/m and incubated at 37 Cin 5 % C>2for 2 h
before stimulation with LPS at a final concentration of 1 pg/m. After a 24

h i ncubatign 537 Cinb5 %CO0O the culture medium supernatants were
col lected AHY*VVLYHA at -20 C until used. Cells incubal&yPH'EWrre nedi um
with or without licorice extract, but not stinulated wth LPS, were used as

controls. [0082] Determ nation of cytokine |evels: Conmmrercial enzyne-linked
i mrunosor bensupaswaayts @Etdr@ry toltie BarURSDreBy ptatavels. Merabeerparice ot 450Mm U. S. A.)

were used t 0, LURARE nfdmiklbopitbIeadehwith thd kadiengiidolddiofsd @R ations in the

cell-free culture supernatants according to the manufacturer's protocols.

The absor ban 450 . nmwas.read in a mcr ! j he
wavel ength ¢ gﬁ?eglt i %tﬁt'%écfy\%la'yg% q‘ﬁ'?ﬁwaf 6%’%&5’? %l%}clg g’%%e%ﬁfgplni/eg ités ;. Two- way
anal yses of eandagntbemgenseof therdifterant conddonso Rffaicacasiereeaanidest t he different

condi tions. LyAfBRENERD.0NER GORRkHered significant at the 0.05 level (P
value). [0084]Anti-inflammatory effect. The extracts of the present

nvent]on Cauggh 2 AAMaGAN ohddll MelciPllid & il drdRnifvehflrnioladel n 13,

i nterl eukin and tunor necroSis a production by macrophages produced from
a U937 cel | ssigrifidantiehibitanriowirastinterlqukio d Brintariesdsini® and Encs Pegfefist ed wi th LPS of
/;gglr reﬂg?ti bacbr%guc'ﬁﬁﬂi bﬁgaafgr;ﬁragéwmukmm u@svcwnfe.gmuh?hmnomsﬁao pg/ mcli and at
pg or 1 ntedeukin 6. | e r. s were confir I J ngependent
et i ront 5. SRS pEs MRS pFELS & AN RGRER LR Ll BERPC AT
vitro of intercbwaktiratosof 0ol laediRl anon! fon intariguiit 6.nEese SISyt wREe or - a ( TNF- a)

producti on by,ikasdQRhR0cFepSidenid@tisen. t h LPS of P. gingivalis at a
concentration varying from5- 10 pg/m . These results were confirned in two

i ndependent  e¥ag MBS R, okAPSLsdRl SorakiHihioR s SiPor SHBRLAR b i cal OC2

Extract .
interleukin 8 and tumor necrosis factor-a (TNF-o) production by macrophages

stimulated with LPS of P. gingivalis at a concentration varying from 5 — 10 pg/ml.

These results were confirmed in two independent experiments.
[0086] HPLC Analysis of the Supercritical CO Extract

[0087] Samples of the extracts of the present invention and extracts produced by
prior art methods were analyzed by high pressure liquid chromatography (HPLC).

The specifications for the procedure used were as follows:

[0088] HPLC was performed on a Zorbax Eclipse XDB C-18 (Agilent
Technologies, Santa Clara, CA) 250 x 4.6 mm i.d., 5 pum, with Zorbax C-18 Guard
Column: (Cat. # HP 990967-902 and HP 820950-925).

Mobile Phase: MeCN (0.05% TFA)-H,O (0.05% TFA)
55

0 min. 45

3 min. 45 55
25 min. 100 0
25.1 min. 45 55
Conditioning: at least 20 min.

Flow Rate: 1.0 ml/min

Col. Temp: 30°C

Detector: 280 nm (bw 16, reference 450 nm, bw 100)

Run time: 25 min.
Post time: 5 min.
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[ 0087] Sanpl es of the extracts of the present invention and extracts
produced by prior art nethods were anal yzed by high pressure liquid

chromat ography (HPLC). The specifications for the procedure used were as
fol |l ows: 0088] HPLC was perforned on a Zorbax Eclipse XDB C-18 (Agil ent
Technol ogi &0 2088(}%09C ara, CA) 250 x 4.6 mmi.d., 5 unfCHUPH"rYax C 18
GQuard Columm: (Cat. # HP 990967-902 and HP 820950-925). Mbobil e Phase: MCN
(0.05% TFA) - H20 (0.05% TFA) O m n. 4555 3 m n. 4555 25 m n. 1000 25.1 m n. 4555
Condi ti oni ng (@8] eaRie réditérane prdsbated Reigerel 1. OThedfirstthvor@atbgramdApsh@@E Det ect or :

280 nm (bw 1&1 e)&rgét%tﬁ ﬂ&%aﬂé‘rfgngl mo@%é&@ hyﬁ%ﬂhiﬁci c%?n'po@rﬁis.n#ﬁb peak
eluting after 4.5 min is glycyrrhizic acid. According to the UV spectrum and the
retention time, glycyrrhizic acid is only present in the hot water extract. The second
chromatogram (B) is a 100% ethanol extract and the chromatogram (C) is an ethyl
acetate extract, both are very similar in composition, with the exception that B
contains more hydrophilic compounds (eluting between 0-4 min.). The major
components of the CO, extract are licoricidin (1, eluting after 16.5 min)
and licorisoflavan A (2, eluting after 21 min.), together with an unidentified flavonoid
peak 3 around 18 min. The supercritical extract using ethanol (EtOH) as a modifier
contains more hydrophilic compounds that the supercritical extract without modifier,
and contains the highest amounts of licoricidin and licorisoflavan A . Moreover, from
an environmental point of view, the CO; extract uses only a small percentage of
ethanol (5-10%) to achieve a good balance of hydrophilic and lipophilic compounds.
In both supercritical extracts, the licoricidin and licorisoflavan A are highly dominant.

[0090] Licoricidin and licorisoflavan A were isolated from the supercritical CO;
extract of the present invention as follows. A quantity of about 433 mg of licorice
CO./EtOH extract was submitted to medium pressure liquid chromatography (MPLC)
with a Biichi C-600 MPLC system (Buichi Analytical, Flawil, Switzerland) using an
0ODS-based (Phenomenex Luna C-18(2), 100 A) stationary phase using acetonitrile-
water (45:55) as solvent and a flow rate of 5 mL/min. Fraction 3 contained licoricidin
(32.8 mg), and licorisoflavan A (21.5 mg) was obtained from fraction 7. The purity of
licoricidin was about 89 % and the purity of licorisoflavan A was about 91 %. In the
context of the present invention, the term “isolated” in regards to the licoricidin and
licorisoflavan A of the present invention includes purities of about 50 % or greater,
about 60 % or greater, about 70 wt. % or greater, about 80 wt. % or greater, about 90
wt. % or greater, about 95 wt. % or greater or about 99 wt. % or greater.
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Post tine:5 mn. [0089] The results are presented in Figure 1. The first
chromat ogram (A) shows an extract with hot water and it contains only

hydr ophi | i ¢ conpounds. The peak eluting after 4.5 min is glycyrrhizic acid.
According to the UV spectrumand the retention tinme, glycyrrhizic acid is
only present in the hot water extract. The second chromatogram (B) is a
100% et hanol extract and the chromatogram (C) is an ethyl acetate extract,
both are v imlar in conposition, with the exception that B contains
nor e hydrcﬁ‘gqr'\‘ixm§I conpounds (eluting between 0-4 mn.). The mgj or conponents
of the CQ2extract are licoricidin (1, eluting after 16.5 mn) and
licorisoflavan A (2, eluting after 21 mn.), together with an unidentified
f 1 avonoi d Ipeak Ah avabuoard ot ®odiy wareldvenpegidorccomhpaaingext r act usi ng et hanol

(EtOH) as a nodifier caontains nore hydrophilic conpounds that the
supercritical éRiExHaet ofithaseat okdks Plapt Gl 8 ap-oFHRPINBS RPFTeRIafount s of

licoricidin and.licorjsoflavan_ A I d i t poi nt of
view, the ! %%lrc e?&d fﬁrgee?a%an V% aer%{gnatﬁ?%ﬁa gﬁgﬁg@ﬂé{&éﬁ%ﬁ?ﬁ&@% 10% to
achi eve a (GeRplabal BReMoREs hWRBRI e R0 was RREAERH by GOfipRIdifal CD,bOt h
supercritical” extracts, the licoricidin and licorisoflavan A are highly
dom nant . ex@@eijrpoeess<i din and |icorisoflavan A were isolated fromthe
supercritical CO2 extract of the present invention as follows. A quantity
of about 433 ng of licorice CO2/EtOH extract was submtted to nmedi um
pressure |4 qui i ' em
(130chi Argal yt ﬁg\g{a&g@g%g{ ﬁ@%a%r%@ra%no &o%s?rggggﬂl'd‘gg@%gégéga(géﬁé%snenex
Luna C 18(f29m Gl?@zr&izam&lbﬁﬁa ajd priageinubi mgpjacainoponanits efidbextradtard5) as
solvent and a flowrate of 5 mimn. Fraction 3 contained licoricidin (32.8
ng), and Hicetridinandliserigoftavansd.ng) was obtained from fraction 7. The
purity of licoricidin was about 89 % and the purity of l|icorisoflavan A was
about 91 % In the context of the present invention, the term"isolated" in
regards ta the TeCRLl GrdbPbadfcdre €O ptait VEITIAIRT, Wherdd esifixtiabignt | on
includes purities of about 50 % or greater, about 60% or greater, about 70
w. % or dramt@ycyrahinatgldfaand wharingtheanaor cabpomerd®f he extant isgr eat er ,
about 95 wt. %or greater or about 99 wt. %or greater. CLAIMS 1. An oral
care or bcﬁ!@bré‘éme conposition conprising an extract of the root of
the plant @ ycyrrhiza sp., conprising an essentially glycyrrhizic acid free
extract wherein the nmajor conponents of the extract are prenyl ated

f I avonoi ds; and Tefaey&l daré BEmpBsitionas Chaiik ¢ vedrdiy saidsatpbeaze cbinpabitic?
extraction process. 2. The oral care or body care conposition of Claima1l,
wher ei n sds selested &om agréup nom@isting ofhdentifyical teatipasteadentiiae eleanethe maj or
conponents_ of the extract are licoricidin and |i isoflavan A. 3. The
oral car e dntaldipgs daPpicspRoIas, MY thrTanst, p@ﬁi@;e@i UM BE”ract is from

G Yy i 77, g4 A A, WRELEbE GHRWE Bheg@ApOneNt of the extract is
. e Oora

gl abridin. care conposition of Caim1 , wherein said oral
care conposition is selected froma group consisting of, dentifrice,
t oot hpaste, denture cl eaner, dental floss,_ toothpicks, nmouthwash,

mout h-ri nde, pddeidengiéricepfdaining dguhereinsais Qxdrckisialigiconcentiafian®f e t abl et s
or 1 0ZengeSyn we. % to 2.0 wt. %.

6. The denture cleaner of Claim 4, wherein said extract is at a concentration

of 0.002 wt. % to 2.0 wt. %.

7. The mouthwash or mouth-rinse of Claim 4, wherein said extract is at a

concentration of 0.002 wt. % to 1.0 wt. %.
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5. The dentifrice of Claim4, wherein said extract is at a concentration of
0.002 wt. %to 2.0 wt. To. 6. The denture cleaner of Caim4, wherein said
extract is at a concentration of 0.002 wt. %to 2.0 wt. % 7. The

mout hwash or mouth-rinse of Claim4, wherein said extract is at a
concentration of 0.002 wt. %to 1.0 wt. % 23 8. The pastille, chew ng
gumor | ozenge of Claim4, wherein said extract is at a concentration 0.005

w. %to 10.0 wt. % ..9. Thedissol abl e t et Sy in said
extract | i at ﬁﬁ‘&?ﬁ%té%? FREV e %‘l‘md)r ZWe O?lail }\}\quﬁg/{g lé%&@&HQ dent al
floss of GkaicBhéntieng).thsSet. % eid.aaki %S at a concentratl on of 0.1 wt. %

to 5.0 wt. %of a wax mxture used to coat or inpregnate said dental floss.
11. The oral care or body care conposition of daim1l, wherein said

supercritical extraction pro al s corrprl es an, ethanol nodifier.
12. The ofal céﬁhé d§so @&FG&S@@%M&W%‘PS@ $Xtrariis afder ei n sai d

et hanol ”%ghéééﬂc?tfo%oq‘%(ﬁ&%mf c?ﬁb%ﬂ n of 2.0 w. %jto 10_wt % 13. The
ody care

oral care or conposition of 'Claim1, wherein said prenyl ated
flavonoids conprise 1.0 wt. %to 20 wt. % of said extract. 14. The oral
care or body care conposition of Claim1l, wherein said prenyl ated

f1 avonoi dslocorrﬂihlesﬂ@nzaldlom of Chaim 4 whereinggaist edmcl isatireppeentration ghe or al
care or 0 on of Claim 2, wherein said licari |n and
e e+ sor Duk T SRR 3L 6k rapmiite oSy thRoh GrrTbghath Sif der

floss.

11.  The oral care or body care composition of Claim 1, wherein said

supercritical CO; extraction process also comprises an ethanol modifier.

12.  The oral care or body care composition of Claim 11, wherein said ethanol

modifier is at a concentration of 2.0 wt. % to 10 wt. %.

13. The oral care or body care composition of Claim 1, wherein said

prenylated flavonoids comprise 1.0 wt. % to 20 wt. % of said extract.

14.  The oral care or body care composition of Claim 1, wherein said

prenylated flavonoids comprise 2.0 wt. % to 10 wt. % of said extract.

15.  The oral care or body care composition of Claim 2, wherein said

licoricidin and licorisoflavan A éomprise 1.0 wt. % to 20 wt. % of said extract.

16.  The oral care or body care composition of Claim 2, wherein said

licoricidin and licorisoflavan A comprise 2.0 wt. % to 10 wt. % of said extract.
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16. The oral care or body care conposition of Claim2, wherein said
licoricidin and licorisoflavan A conprise 2.0 wt. %to 10 wt. % of said
extract. 17. The oral care or body care conposition of Claim3, wherein
said extract conprises glabridin, nethylglabridin and gl abrol and said

gl abridin, methylglabridin and gl abrol conprise 1.0 wt. %to 20 wt. % of
said extract. 18. The oral care or body care conposition of Caims3,

wherei n sajd extract, conmprises gl abridi t hyl ghabndi n_an abrol and
oa gl abi n THRSERyREF BbPPaY e AR O P ngan SR kA 00 N o
of said exihfsises glabridiR emPRlglERi@intindQd¥rdiang sefN@esHdiron of Caim 11,
wher ei n sai d "ext r§ct conprisés gl abridin; nethyl glabridin and gl abrol and
sai d gl abrmelhy]glatedt diyl agidaglabutil nompdisgl Aowbl% toApwitsié of saichexi@ctt . % to 20
w % of said extract. 20. The oral care or body care conposition of Claim
11, wherein said extract conprises glabridin, nmethylglabridin and gl abrol

and sai d_glgabr il rEL DY) GhAPELS e AW Oh FATRELS, LLATBARH . % to

10 Wt % of 'Sai d extr care or ¢ care conposition of

C} ?i m 1, vwheaiRisessaibdidhanaigabidiawedoildbrolbad Bhrisgabridin, ant i bact eri al
ef fective anount.
methylglabridin and glabrol comprise 2.0 wt. % to 10 wt. % of said extract.

19.  The oral care or body care composition of Claim 11, wherein said extract
comprises glabridin, methylglabridin and glabrol and said glabridin,
methylglabridin and glabrol comprise from 1.0 wt. % to 20 wt % of said extract.

20.  The oral care or body care composition of Claim 11, wherein said extract
comprises glabridin, methylglabridin and glabrol and said glabridin,

methylglabridin and glabrol comprise from 2 0 wt. % to 10 wt % of said extract.

21.  The oral care or body care composition of Claim 1, wherein said

prenylated flavonoids are present in antibacterial effective amount.
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