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 use a hot water extraction nethod. This nethod preferentially

i sol ates hydrophilic conponents of the plant root. The nmjor single
conponent isolated with the prior art extraction nethods is glycyrrhizic
add. dycyrrhizj i i ' | y.as. a sweetener and_a
flavoring | pridPUSRICE EXHRREARTIICROBI.AND ARETINFLaMMaTORY
hydrophobi c or |ipophilic conponents ghtggeg! ant root. [0002] O her prior
art methods use organic solvents in the extraction process. These processes
remove nore of the |ipophilic conponents of the plant root but have major
envi ronnment al concerns connected with the use of the organic sol vents.
Furthernore, both of the prior art extraction processes (hot water and

or gani ¢ sol BAGKGRUNR| gni fi cant problens in terms of, for exanple, waste
generation and elimnation. Organic solvent extracts have, by their very

nature, the pyogh] eNERkaciPROM RS .%g'bf?aaﬁte oftheRfsREs @‘chth%? W@kﬁrh&?&p.y\ﬂt er

extraction processes are preferred at extracting hﬁdrpp ] ‘conpounds are
not ef f ect i W& HAPIef faYAnag the st imeartinhibe fawd of Aerricei(iaverice), amred spent
wat er nust t W\érgﬂg%cﬁd%baﬁﬁéﬂ é&&h@lﬁarnﬂ%thbafksé ?h@t vidter mﬁaef ﬁorsmaﬁ{ou. This! hﬁ
envi ronnent . [ious conmponents of extrac 0 cyrrhiza sp. have
boen Shown MRSthER BrelsrE Rl oL AmR oG PR PRR oL e et AR et

ef fects. Howinge compenent fsolatetl witrethelpriopart extraotion emethicistis glhaxthitieacid.

i nconsi st ent.., For, . le, i.n _one .stu it _was report t hat 4 ncorporation
of 0,25 - 0. QSRS AR eqk hredefiborelhs d ifetedst A0 aTEva . By ALe
extract s nadtrbgtiqmmethods tenesverlitttst orowneaef thedwdrophebic wefigaphtlic \componérite
renoval or i f plaque build up (Goultschin, et al., J. CM

Per i odont ol mf%eeé%tqgig 1991). [ 0004] Therefore, what is needed is a

met hod for the extraction of the root of G ycyrrhiza sp. that produces |ess
wast e and calf92] 5 [lhergrior ag methasls usperganis sAvansin theyarraskippprogess. ext r act s

whil e at t herteasprddedBesreRNG imtde anthtipbdikc ddifforlehitsBP i REAQ66H BIR have
providing anti.-infl amér‘%lé%% anti bacteri al erent properties by

.. and ant.i - adher
i sol ating a PPEGER{C %{Eg"lf‘fc"f‘ﬁﬁdf"%fv&\‘%ﬁ/%q A HhreorePpiG SRV corponent s
of the pl antFurthetmaredbothmf fardriot ait@kiractiop peddessed (bbvaeeaneoigage of the

avai l abl e pr f [ of t | a root . . SUMMARY OF .THE | NVENTI ON
0005 The prebsnd 1ESe aiPHEANsPo e i Bre Bhter sEpe WG AnaRIoRaM obvi ous
met hods of patiodnationg Qrgania solgeritreatracth bave by sheif ved patyre, thezproblem éfrspent
enbodi nent , : LO i i i ses
utilizing a (irﬁ%g?%o@%g%%o%fe&%l?.ag? F%%ﬁpggéﬁecgéﬁa%ec%%:é&%%P Ratf eéygértocess of
the present @Xaeting Rysirephilicqiompounds aiw natk etfentiveinsextragtingolipophilic hempeuwridsr r ed
Enbodi nent s. Addiona®y, 1961Speth whaltd rilise B8 tealel\Hafir Bamgahvsa&khﬁto&ﬁ@%%vs of the
prior art extraction methods by greatly reducing of elimnating the need
for organi c SBPYA e eRNPAGePhe extraction process and providing an extract
that is rich in prenylated flavonoids (e.g., isoflavans, isoflavonol,

fl avanone, i $0mfti33vonajiowhtdraparients dfeixhgcty of Glyelrhiza/sp. haoé beén shawin to

gl ycyrrhizig, acid,.( with no detectable aglycyrphizig acid T t hods
of the pres }n Veia(r%\tl'fe'n ﬁ%‘(')"r"latgfys Snt&acfeggf a’f‘f%bﬂﬂle?{e{x@ﬁﬁ% ‘n@ﬂ’f" V%fhleee%cge
extracti ng \esen byiprior art ektradie hayedberrhintonsistentp Boreexamplel reomee stindylit ofast he
resent inv j : o 9 I 17] . ' a
heste wator Spo FoERopERNY of F2EIRS % oAk S @ dbP i i &
present i nvdiferiemextacisyende by prierart extragtiorenetheds)wasdneffdativerin the removalct i on
processes ofortdigveii6s 8Nbtal iy Gilidi G ulls e e?%mﬁbmﬁrﬁeﬁphb&oﬁ%{zaﬁlz@f the

present invention conprises an extract from ural ensi s conprising _
predoninatel@9q1?coricidin and licorisoflavan A (5-0-nethyllicoricidin) as
the |ipophilic conponents. No detectable glycyrrhizic acid, a hydrophilic
conponent of the plant root, is recovered with the extraction process of
the present invention. Both, licoricidin and |icorisoflavan A are

prenyl ated isoflavans, a particular type of flavonoids. For licoricidin,
the nol ecul ar weight is mz= 424. For licorisoflavan A: nol ecul ar wei ght
mz = 438; W (MeOH): Xmax = 283 nm In qne enbodi nent, the extract of the
present invention is isolated w thout usi'ng ethanol as a nodifier during
the extraction process. In this enbodi nent, the concentration ranges of
licoricidin and licorisoflavan A are approximately 0.5 - 6.0 % for both. In
anot her enbodi ment, the




extract of the present invention is produced using ethanol as a nodifier
during the extraction process. In this enbodi nent, the concentration ranges
of licoricidin and licorisoflavan A are approxinmately 2.0 - 20.0 % for
licoricidin and 1.0- 8.0 % for licorisoflavan A In yet another enbodi nent,
the concentration of glycyrrhizic acid in the extracts is less than 0.10 %

In yet anoth con tration of rrh| ilc acid in the
extracts is ﬁfesgf?ﬁﬂ?]erﬁnmw&agf nge 1Is o™ Glihuﬂdtfﬂ%‘rhgﬁ;%g t‘Pﬂé’ bgpetefitical o
extracts of dlyeympizesenthai progdutek tessalaste ardnpusesaslessegpddt antheanount s of
fatty acids - [ ul.ar., for ex e).
100077 1 1 et Pt Piget faf dtof e BRchs B el 1ng P SBufina AR RaRERPR 8] ¢ e
supercri ti c&roreeffegtive by Pf@éld@manwtﬂami‘natm antibanterial and/anti-adherent e

except i onal Ipyopites @Ué&lﬁﬁ'rg'dbr@ét@:"b&bé%ﬂa fithid @il Qﬁ?%l@ﬁnk{cﬁ){ﬁﬂﬁ anti-m crobi al

effects. In this regard icoricidin an i coriso rovi de the
great est | e\‘f@T"pB'Fe’ﬁ?le th?rPl?f‘b‘[?Ph?“‘bfr\‘MCUlmg"P?@ﬁ&tquaefqeﬁtagﬁPéthﬁegar d, the

present i nvenbiladle grenistep aionsideofthedht Ry care conpositions that
conprise amounts of licoricidin and licorisoflavan A effective in providing

antimcrobial and anti-inflammatory effects. [0008] O her species of
A ycyffhiza provide extracts wherein the predom nant |ipophilic conponents

are prenyl ated fl avonoi ds althocg’h t he exact prenyl ated fl avonoi ds may
differ. For SUMMARY ORXHEINVENTION G gl abra made by the extraction process
of the present invention would have as the major prenyl ated fl avonoi ds,

gl Sb ][ i di n, ngeoby] gl By prdéant mvdntginqms\?dles in[dHeQRpedtY hﬂﬂeﬁéd&ﬂ'ﬁbﬁ%'-oﬁvﬁaub‘seﬂ asl a
nodifier in gsent. invention the ethanol is
at a concent’ﬁ%ﬁ?c’%}rgfgfb%%g@%gtﬁ gsp%?%g'? '3&? é{ﬁ?is‘lo'p’%"eler'?‘b&gﬁ'?eé? erred
enbodi ment , theheethoH shextractich ¢fithe presetdivanation emmrmns otizimbya sfhperoanch[ 6.0 %
The use of eidlaiftheton d?@éesgeﬁst%ﬁéﬁfythﬁproﬁg %%?erﬁWeﬂffJn ar8 wefje. Present

i nventi on. Et hanol hel'ps to extract oun s whi ch have

| ess | i pophiPPio® 'BF'@Pp@?SE‘i"B%""tCPfé'FP Besferepd Qﬁ"’@?fés T'ﬁ@mgtb\pdsrhfethppwentt

i nvention alimentis aﬂmné@rdumtﬁe b artaxfadiRA MdthSU® by reat rbdiitigS -

Al t hough the fese nven‘i‘ on is no limted to an articular use for the

extract of f Flg 'B'P@Q’@n‘k’e i %‘?f Pragnicisy Vﬁ"tﬁtdﬁf"%qv@(?"@?%'agip@ﬁﬁ athe extract is

used i n an @raidingareexirastihatis nEb(mméqsated ﬂmmbﬂbkegorsaﬁa\@as Gsqfla@sHatt s i n

which the e I S ude, but are not
NLiHoh qgoﬁak}g?eg wWhi& QIso b@‘ﬁé u%n/ foa@?vb\?mcp egq)bcgr fizic, a&@t(ﬁﬁom ers.

limted to, dent| rerces
denture cl e&f'ff’rﬁ'@d&@%’ﬁﬂ Wr@mmﬂidihe mquméﬂiesvr@edt ineertthn elspses,

t oot hpi cks, effddtapogHiRTom shémwalé% t@%%ﬁ-“th@éﬁthéﬂ 8 di ssol vabl e
t abl et s, chewableti etspetcﬁ?I |f|lona the e rgg't'%s of the

present i nvgﬂ?’PB'?f”}lﬁay hemgthad of ew&f&ntfave@hm 8@98&3“% CR,dHc&“SOV qliminaies

limted to, thekprodudtieawba waklerwdtar streBm, asdi@sIACofaRsle RRITAGHplobeRS, Soaps, baby
care products, shaving products, deodorants, shanpoos, etc. BRI EF

DESCRI PTI ON @OE]HE 'ﬁ'le%ﬂ%t ’FLQIQHI]futIt:ﬂegpél e&t&tﬂ?‘é’ﬁ%\?ﬁl{@%g& ﬁ-{;',l}-,‘?ﬁ@t ogram of

extracts of fhi za ural ensis generated w er extraction,
B) et hanol éﬂf?%ﬁ'e'ﬂ PEATesSes obthpyaresandinyentionx i1 enst ¢robodimpnting extadtiof thel  CO2

extraction @F&eﬁ)nn@ﬂﬂ@ﬁ %m ﬂlﬁ%'M@ﬁﬁ&%ﬁ\aGt r8Rn¥s bomBhdR RHeddmindteiPdi T i er.
[0012] Fi gur e |c}ghnandl ? X?éostr ‘ures of licoricidin ang
licorisofl ausss icorisoflavan -O-methyllicoricidin) as the lipophilic components.
No detectable glycyrrhizic acid, a hydrophilic component of the plant root, is
recovered with the extraction process of the present invention. Both, licoricidin and
licorisoflavan A are prenylated isoflavans, a particular type of flavonoids. For
licoricidin, the molecular weight is m/z = 424. For licorisoflavan A: molecular weight
m/z = 438; UV (MeOH): Amax = 283 nm. In one embodiment, the extract of the
present invention is isolated without using ethanol as a modifier during the extraction
process. In this embodiment, the concentration ranges of ficoricidin and
licorisoflavan A are approximately 0.5 - 6.0 % for both. In another embodiment, the




wherein R=H for licoricidin and R=Me for licorisoflavan A. DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS [0013] The present invention relates to extracts
fromdycyrrhiza sp. that have |ess environnental inpact than prior art
extraction nmethods and that extract a greater percentage of the I|ipophilic
conponents while extracting fewer hydrophilic conponents than the prior art

met hods. ThexpdesaRb pkés\éﬁnht«émoaisﬁﬂombawiﬁg bfhaHsIes o MbdifidtIuf fh%Ct s of the
pr esent invention. |In anot S&?Gr a resent |nven?fdon rtft? S to an

Pt T aeti on. EREIE pspes Jo g pBRSEEH, Ik goRA VR OLEEo o EP i oo
extraction pwi@eﬂ@an A{ @Eéléﬂpnﬁmhatalytzso F2y.0lse fordiceicidiroand he +8oD s fof many
different s eCJe Iantsfr m.t he S I and nore
particul arl ;P/c‘ﬂsB VPH@ E‘Jg?g Efy(?"ttordﬁnez" 7§ "5559%%H g’yéﬁ% %pé@?'e native
t 0 sout her ntiExtpetsanigspthend. X % A yet aGothar etiibotiment| the goagentraticndi vel y i n
traditional | & e limted
to any speC| EE %rﬂﬁﬁgﬁggg*oﬁkc%?m% Eé%sﬂﬁ%$mﬁgigzﬂ26% %hggrﬁro?ﬁ ggé from whi ch
extracts ny sareerﬁm:ei ¢Roexagls of the ﬁw%“éyye%twafalqﬂr@"mﬂé%ﬂgmf GAPLAMPYHS

i ncl ude, bubft%ﬁga&% (dlérﬂh&ﬁﬁd fiolei&hay, ik Eérﬁ@:lﬁcﬁﬂéfé?ﬁﬁé ya, dycytrhiza
aspera, dycyrrhiza astraga I na, dycyrrhiza bucharica, G ycyrrh| za

oot 1 di osi mettOBTL oy P vies Shes Ve AR IPS el Bt P Bne ety r i 2
i coni ca, G pogerchiticabCRpliekice extract ofthy prasentiimantierpard exeeptiGhszltyywellisiuited
pal i diflorg, prgtl)ﬁﬁérarnﬁ-lmnﬁw Q%ﬁt"ﬁﬁ%]f%?géagf— %\!’sﬁtgyérhq’coﬁl%:ﬁ%ﬁ hi za

ural ensi s and I za yunnanensi s cal car i oxi de

refers to céi?%’t?ﬁ?/ﬁ.‘ﬂa@ﬁ erevige the grealestievedo rtﬂr’b'ﬁ@htaﬂ effect. chddiinmnally, dxthise

usual 'y behayqsdase gredast nWénﬁkbrF c&ﬂeraﬁaﬁs %ﬁdl b a&dyctraVe b&ﬁposittnt. fHat
tenperature and pressure are I_ﬁlertles m dway

opt .
bet ween a g&8MRA %’"PH"H%P ‘°°F?'8Béﬂﬁ\}@§'sf’ ﬁ?@"ﬁ%ﬁ%‘ﬁ’?i"[‘f Ui d above its
critical tenrpebbiauge 4rlilinflanclagtosesfiecsl si us) and pressure (73 atm= 73.96
bar), expanding to fill its container |like a gas, but with a density |ike
that of a | T,
supercriti ciafudggz dgﬁgﬁ%iéégéﬁ o{f%@% &@%#slél%mg%gﬁ% Mhérgm%ga'lt?%ﬁ"nantrrp | e,
hi gher the ﬁPMWr@mmﬁ@tﬁ@mmm@eﬂ daynopiss gltiougb deasexct Prepylatedch t he

supercriti Cdlbvﬁoﬁis&naﬁ-dlffﬁ’\/\ﬂ%fﬁxéd‘iﬂe Mrgémtagttdt@ btﬁiﬁfhetﬁa@élg)ethetehﬁacttﬁher ht he
pressure necessar 0 reac supercritic state oug

P rer o it 1 caroentihe rimerl natiios wodh v rEhe mad' Senvited intontehn: P or

ot her subst aglabeidin, methygabnidin, andglabhe. best of our know edge, been used as an
extractant for the extraction of A ycyrrhiza sp root especially wherein the
resul ting eXfoods} CWEBE bﬁﬁﬂolﬁé GM’Qs”é%%hﬁ‘erﬂﬁ Wé%%nfdrédﬂgatﬂﬁ (prenyl at ed

i sof | avans) and specifi cal eil Icoricidin and |icorisoflavan fromG
ural ensi s (&ReFentinMentiap; the efhapolds ata Fenceptration ehpeivaen gmamatetv 2.0 and

met gyl ?I a:ormol%: Wp@*@fb{jd@mﬁddﬁﬁrﬁthébmhﬂd)mﬁgﬁﬁﬁﬂ%mﬁw _ 'c?lid'!aﬂefyrm or
void of glycyrr aci t hro the enpirical..

experi nment at Sr?hq %aﬁhtehuger%?&u's'a% 8??38? ?Pf?ﬁigc%&' ter’fé'aé? 8gt5'ﬁt I nvention
wer e concei \reeseahidverdidoc Ethanol hnlmolemactﬁtgdaeﬂanmuat ofcompokmds wirigssur es or
ot her market ?Pépe‘i-ﬁ@t Y d one practiced in the art to
I dentify or Sg%%%g t‘%ﬁlk orrponerwys}p%%ﬁhgg g‘?}égent I nvention, nodify the
conponents a geessar to conceive and practice the present i nvention and
to conceive &93 br oy‘d’cé’e?% INyegtAnAleo @fat%rt8§mctsﬁwﬁ?5'ﬁ efromzaid on) y

after the cemtagps.ualthougH e preaentt hvehitiis a6t Iinditet heafy ﬁéi'ﬁﬂﬂarllﬂdﬁ:ﬁtthe)n t hat

of ust ng. susaresiof e frecpme e, m P8 Bpoatnd, i W8N R I 0 3fceq | -
t he process ora cemsspradich Eyarnpleshafsyitdble ! cane preductsis etiich dpeeexicast o}f theSecond,
there is virjaiahl mvm.on@aﬁ %e%t.émemeebut a&qm%mﬁﬁéd tﬁoﬁééﬁiﬂfce%t’é’b atile organic

conpounds, cont am nat ed waste water, o deal With t he extract

of the presdfRthpasie mqttﬁﬁ%s%\mtmmﬁum@nwmntsmﬁ CORBORIESy act s of
the prior amboulmiduhes amﬂ ROLE rivises, asdthpickss dotaltfiaes, rbheﬁﬁgtguhﬁvmuuw are

"vent 1 on arsh SRStaRe Bt ket B oot dxfitendly Fedndr abice. o,
licoricidin and licorisoflavan A). Both of these conpounds have

anti-inflammatory, antibacterial, and-adherent and anti-fungal effects. For
exanpl e, the extract of the present invejntion has been shown to have

t he




significant antibacterial activity against gram positive bacteria such as
St aphyl ococcus aureus and Streptocuccus nutans, gram negative anaerobic
bacteria |i ke Porphyrononas gin givalis and Prevotella internedia as well
as antifungal activity against Aspergi Yus niger. Additionally, the extracts
of the present invention are void or virtually void of glycyrrhizic acid
when exani neehdai .m&lﬂo@r@w&e é !nCBHd csﬁérﬁaake%lﬁngx tuthbini 8%, skin
Experimental Section hi zi'c aci as been use 'sweet ener
and flavor FiFeMFeskp '%P“sarsf‘” ﬁ‘?\'ﬂe? somms'tﬁeweapﬁ ha?m@areewﬁyslmf@ﬁ@gof t he
present i nverddueR, ddddarild. Eeamhpdusdéte, and |icorisoflavan A are two of the
conponents of the supercritical CO2 extract of the present invention. They
both showed antim crobial activity (MC) on Streptococcus nutans at 3.125
jig/m, the principal causal agent of carries, and against Prevotella
interrmedia_at_about 78 lig /nml and about 1.56 jig /m for licoricidin
and |icori s@ﬁ'%ﬁ&’lﬁsﬁm?’é'%b@?ﬂ@ RIGWRESagai nst Por phyr omonas gi ngivalis at
0.39gg hpland 0.78gg /m for licoricidin and licorisoflavan A

respecti vel y[ooﬂ]evq-‘c@lrba saawaamﬁ@@hum@tagr@asof%ﬁgétya GHcfzd ehyigd 1 n

periodontiti 0 ents 0 excellent _activit

anti-infl arrﬁén%ﬁ}d%tg'%@ P YAgEex faF}Ne ﬁﬁ@'agéé’f'ﬁt’?ﬂﬁf‘ Chrind gest %"@t in general
and these centpatinoD) Suppeariticat GCarextraction no¢ E) Sopdriviical @D} bittagtidrovigct as
anti-infl angpf, cterial and as antifungal agents (See,

Experi nment al sgé%/ﬁsoaﬁ'%%ﬁ ow). [0020] As nentioned above, the extract
produced by the process of the present i nvention can be used in nmany
products inc BiRIhg fdoue 2shpws thegdigmical sirtstusessf lisarcidinpordlirerisoffagan Anei r

anti - i nf | amwhbrceinyR=1a érilbedidh bad R=RBtorliesinann £nd antifungal properties.
Bel ow, we describe sonme of the products suitable for use with the extract
of the present invention. [0021] Oral Conpositions [0022] Floss [0023] The
G ycyrrhiza sp root (i.e., licorice extract) of the present invention nmay
be fornmulated in a dental floss. For exanple, the extracts of the present

i nvention nﬁ%'?maﬁJWB\FEWEEB@M DIMENES so that it comes into
contact with the user's teeth during flossing. Concentrations of the
extract of tje@13ir es‘l&mtpresmnemdarﬁbnMé?ﬁsuS@drabﬁfﬁnde%ﬁ}hifd §5 that AFROSI ti on
are about 0, 0 h coat i n t he

fl oss mat er|eg&1"l°’teg\ﬂﬁc’ng‘l er@%ﬁn%\%{n@eh ¢ ?rg?ﬁr\ggﬁ%é' 'Béhﬁqs @déﬁ?tchga ‘%/%"S?/‘ hei ght
of the wax Reweniage g&tbd lipephiicapimpgnartiewhilcosdradtittgewer hydRphtial f| oss  may be
used Lo ensysfipblipts it 1R offods " nOpRSERinRISTULORIGATR JoaL 0 cont act

with the surfaces of the teeth that face eac her o reach
by some of (HLPRECSAEMerrerantinveion. (mampthar @epectitae Aresant investion sof | avan A

are used asrdldtes &dr StRERIN Rbcad@ N GH/clrihitdsp. iR Sfizeé alsliferRfitRaF0b, | Nvention
t hey can be ﬁ%%gm\%l%ne or in a mxture at total concentrations of about

0.01 wt %to %%t total concentrations of about 0.05 wt %¢to 0.5 w

% or at total concentrations of about 0.1 W %to 0.2 wt % [0024]1In
certai n enbd@PHEnt £x¥rcts mayieasads fram theropiod manyidiffecrn spécids| afdeguine- made as

di scussed bmlméntmnﬁkébéﬁsi@ jf)?a?zaaarnﬁ Mrbgafétgﬁéﬂéffoar\t.hﬁt (?Eabﬁ e are other

net hods andﬁ rrr%)m a?)ns f%é manuf act ur hat are
conpat i bl e VK PREYIASESHSI &‘cP’EBﬂ'b’@stPtsP'{ihe'BfE‘!‘P@ Fhdcpas of Asident i on.
[0825] Thednﬁamamwsisfts tiserl mrﬂﬁfely inleaditdnal CRneLMRdicing.nslill, theprogarti N

under st 0o

invention is not limited to any specific plant source. Other known species of
Glycyrrhiza.from which extracts my be made thorough the processes of the present
invention include, but are not limited to, Glycyrrhiza acanthocarpa, Glycyrrhiza
aspera, Glycyrrhiza astragalina, Glycyrrhiza bucharica, Glycyrrhiza echinata,
Glycyrrhiza eglandulosa, Glycyrrhiza foetida, Glycyrrhiza foetidissima, Glycyrrhiza
glabra, Glycyrrhiza gontscharovii, Glycyrrhiza iconica, Glycyrrhiza korshinskyi,
Glycyrrhiza lepidota, Glycyrrhiza pallidifiora, Glycyrrhiza squamulosa, Glycyrrhiza
triphylla, Glycyrrhiza uralensis and Glycymrhiza yunnanensis.




to include both dental flosses and dental tapes as well as any ot her
simlar article. Mreover, the dental flosses and tapes used in the present
i nvention may include any suitable or comrercially avail able dental floss
or tape. These flosses and tapes can be fabricated fromeither natural or
synt hetic sources exanples of which include, but are not limted to,
filaments or ' nd , nor.mmaj acity polynmers, GoreTexTM nyl ons,
pol yol ef i ns, mﬁﬁe%ﬁ%ﬁ@%ﬁ CB@PQS%WI%{H]@S‘O 1Pap FXide Bith semRYBIGHES,

pol ytetrafl ﬂmp@étehyf@m digxidearssallydzataosssgs agasyhla&s)r afaebif & dplcemers, and
ot her pl ast igStefpRRARureSnk | substance i nclude, but
are not limted to, ?lgo or BréQQJIFB a?@ﬁétﬁrhcr%g%% Hﬁcﬁ’i‘eﬁgﬁ Pg%@P"@ﬁ-?d“ YR¥r staple
fibers al ongedfeeng Q?ér?ﬂﬁﬁd'ﬁl"én t tRhavrsdike superciitieal fuidatiavedts cfilidaer s can al so
be used. Hove¥iratufe/(@4N Fee@s'de‘?éf(?éi'% d R natur al
fibers. [0026 FsI'lz{re te?sr Iegeebstr ﬁ F'I%ggjrgm %tﬁ'fv)eggve llt’ar?c?f‘%amdfr\gut ed

al ong t hei r 19 @HEgpntaingr dk q%%"né’“k‘é‘}h ensity fikrothat of aliquig. \Mhblactuabak at their
weakest poi EmpeiauRMRResRR RtréfR88ish rérétrcar@e?d%e penbid6n @y%esgﬂgsandt he dent al

fl oss of the resenﬁz |nvent||on S re rs wit tensile

strengt h whi'C8 VTR FOLRPAR'haigher dhe ressune. de by?weert\eme@atnre The deni er of

a floss or ﬁémsarﬁrltdnmachﬂwupe&ntrdal Stamllgfﬁmwl%e&hgﬁér tre tbMPsratufe, 3hd ENIL h.

Denier is d uncoated floss I n grams.
There is % FEQ%tﬁ%%sﬁjPeg |on greﬁ’etSHBe"ﬁUWElrg%‘S val ue of the denier

and the th| ckness of the strand of floss: if this value increases, the
t hi ckness ofl9PHY stAthavchsuperarifies! €9 bes baenissedde semalnistanceshas 4 gher t he
deni er, theektrakm fdr Bthet SiisstdriRes, i HRABHOR to ﬁl'elbegdé“f #pﬂlo%c?‘aggwen Jsdq One

enbodlnent nvention,_the denier of roun 10Ss TS about 750
to 950 and %%?n T‘téeg’t"ﬂ?ggihq ?"trlagt“‘é‘d&ﬁ’y%ﬁ’z?ép1%85990[30!)2'??715%*\9 engt h,
di anet er, stesultibg ertrast calemrisgd pcédohhmtélj; ﬁ&ﬁylhteﬂelaﬁodofdsqbr%ﬂylﬁﬁh limted to

any specifi Tl thus can be
fabri cat ed %gﬁésvéﬁ?)eég%g%'r%@§ ﬁ&q gl rﬂaen 'cgrﬁSOH?‘fag'égﬁ°m2£r“ ag Bd. pe
conposed of SR the FP"?W@BG ﬂmrlorda @kebridin raeﬂamlgmbtud]abndngmerobmﬁ d or ned
toget her tog@bresaRd Wwas Gﬁeniré'lﬁﬁl%@ (JFQ&H '&gglgﬂﬁ#\?zgd &dlcﬁ nIE lv¥s 35\2 hro get er to

permt i nsertion betvveen he’t eet

mul ti fil ameRTPYS? ﬁXB%IHB%atPB i t@mﬁmeﬂarﬁ)%rnqswm@f the ptegeranot her
mul ti fil anenventanmwerd\caricelybe and Felubed to (R6I86.C TREre Ward AGFRHAL probaed

nonofi | anen sef er t abl e varlatlons are also well
known in th%r %r anéété:gﬂ%é% H%lt “éoqc{}laé'ﬁge? ongpraghced 1B artdnidany| osed
herei n. [ 0028{eEpkEdiesconpaneats afitiiespresantinverdion; modifyahe comednieas adi scl osed
herein to bj the ingredients herein
specified b évtéﬁl SW%%@‘F%Q%?%@E{P% thggﬁesgﬁg{‘/\%hﬂ&{ %ﬁdstgt?of"fet“ﬂfgﬁfrg alter the
frictional %’HQ&’%?C‘P%PT%’PF'&@' B’Psﬁ@r\ﬂ!‘@m‘?ﬂ dt\!!a%lgnlmmr thescdneeptubliradudtiog et her

the indi vi dwairadtict aMpBpreseATAVArtibR that Sy MhASBvdleGAd re?%}ﬁ gver, the
varieties used herein are not restrlcted to any specifitc types or

conposition a Leedom I n thej rul ati ons,
structures g?(ﬁ EGmUBf'E? &v\{gﬁ}"%{tgg’ RetE At ysing sé"pﬁfcﬁtﬁ“é] Q&Wﬁgﬁ ¥herefore

i ncl ude, buelletrse Frlréi “I'EF Ge tt@t saised int the processe esfentialyninehired@nd can Car nauba
wax, Soy Woge aised r@f}@&ébly\'as)ac&ﬁ Wekd |s@§tu8ﬁﬂ‘?d’ %g{rea%g)l .ubl e or non-water

sol ubI e wax g yva ke conpounds or water so 60 "REPEM sol ubl e
pol yners, Yo V@'ﬁH’E orgagig Q?@PPE"‘Q)S °°'Ff?mmt9&n'€ﬁsﬁﬁ welet.ietd. taddalotither

subst ances T«wmmeremramm metpree{eﬂﬂua%ﬁoﬁ%S@ﬁ:rmﬁeﬁblﬁﬂné@%uﬁlﬁtﬁamhe for

exanpl e, rQEts’SP{h% %I%t? i,ng agents. Their function, as such, wll be
to aid |n Sssociat gne 8 sol ubi I'i zi ng agents may therefore I ncl ude,
but are not |limted to, filtered water, reverse osnosis water, distilled
water and d&MIA) zedhewexteacts ofitheeresgnt inventiamizire abiikerprioHaextaicts alei oni zed
vater has hepeyritaang. Amelesiiath 61 the pidlenthiiich ak M lﬁﬂeoaaﬂgg%gﬁgg al so

utilize, or nore avoring ent s. hesé

"
conpri se oqﬁngwgrasé’ﬁr\yﬁ'g?dsﬂadg?q'%@q r’l?ﬁf"fi‘l"ﬁﬁﬂ@ iepaigoflavan A} Betbiof tiesel t rus
oil's, frui tcospoemtssmve mntHnflamerEiey anlibadienal, SHRQARETeAL ard dnt-féidaye 0i |, oil

of wintergr cal MArj or am- ci nnamon,
| enon, orgr%gasbggg%%m %Z&eﬁé’a’% tdﬁﬁ?pmg |'®exfﬂfﬂ@§§§pgjsh@y%@avgt r awberry

and queberry. Those skilled in the art will recognize that such natural
flavoring agents nay be used i ndependently or conbined in any sensorially
acceptable blend. Al such flavors and53flavor bl ends are contenpl ated by
the present invention.



[0031] To foster greater consuner appeal, flosses may al so contain, for
exanpl e, 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 the incidence

of carious semirea dhfiobctiraf SeuviPhiditet Gioin-houRR GatlaAA shapdd) demineral i ze at
arate fast%than they rem nerallze emneralization is caused by

aci d pr oduciYRPeReeays sreays 889 Sﬂeaﬁoﬁ@caf mutans.ogfammeaativeranapeobisy onot ed by
cal ci um and bﬁb@ﬁ@hﬁiﬁorphﬁﬁmﬁhaﬁﬁm@%@ﬁﬂ Frdvitals imEpitkR dsOmithsal so in

cari ous | eoBlfERes 328y BEARS Axopioily” Zer Adincholl tepdagaal magresent
precipitati GWBDﬁOFtﬂi'bGIDUerhmaWCEQf glytytrhacfaﬁtﬂmhéﬁ eﬁtarhmdﬂm(y“ghpat ite, onto
or into tee r n(gfp r 'S on Is al so able
to inhibit ipﬁee g@?@éﬁ?r&é@@%ﬁ@‘ bact TCHJS%F gﬁ’fﬁ&ﬁ%ﬁﬁg“f’ﬂe‘?ﬁl"‘@m d produci ng
processes, &ﬂYPYHh'Z@ﬁGldeh?élt&ﬁEh Luger a swezianerand daeriin the prioadrsandisInbt cer t ai n

pl aque bact @ebded FYIRDCIFURiIbAPE the Blesehiindefiigt? t 0, become | ncor porated int o
the apatite, as a quorldated hydr oxy apatite or "fluorapatite," creating a

m neral that ppr.ecj ess dissol vable by acid. [0033] Hence, flosses
may cont ai n,[oloi?]ae i5ASieigin M'%?S%Y@QPWP%HE%’W%WB 8. These
co lrrpg:J nds Euypm'b&mab@%éxtght ?fyhe plesbnhtenvieRtiorat Riey Qgthlr)&bwﬁe aﬁﬁﬂngﬁblbmt er
soluble. T Q orermstc racteriz y their ability to
rel ease fl u%r |@g? \AB%?%'{ CRECUS TR T %&%ﬁ%‘nﬁ?r%ﬁf'ﬁﬂ'&égw éﬁe’?‘*é’ict i ons
¥\1 th tge L | camies, amrwambﬁmouahﬂhs:nteﬁmm@ éthﬁeﬁmw’m&n&! it 3'56%@?:%5 ]
uori de- ba n ri.se inor. uor i de salfs suc
as sol ubl e zcﬁ%gf&rg?ﬁgﬁfﬁco%?(%varﬁﬁ 'éegP? Vel Ang agal '%’?? Wﬁﬁ"&"ﬁé?@
fluoride compddfeg ing aadpliBpgdni fohkcosdnidiorand liswitoflavad #p essgedtivelyo a | ar ge
extent upon L ubi it d,the final
formul ati onﬁé z‘ésﬂ%srg (?%é’lréshg’fd%ag(b%gguacr "R%IV fna%‘ﬂt"og?m‘t% \%8&'? is given to
t he quant it Ce¥PeReimBiped alpsaxceallent astyitnas wdwmmm@tpmamtso Thasdt can

phar maceut i @alsesﬁtr@gmreaﬁaanregamﬁ@\sa%es%aﬁs&umt.ﬂ art K%&ce“rpor | de
based corrpog1 g_re use dvmthé‘?ntheforrmlatlons I'1 st el ow they shoul d

amount to nd'SARLY RAT 8° 3w-iglaremary. Arthecterg\andas, a”i“i”"ﬁﬁ?%@'félﬁs?%und t hat
setting theEmperimemalrsactps, bélow). 24 percent (ww) is preferable with 0.22 to
0.24 percent (ww being the best overall range to use. [0034]Dentifrice

[ 0035] The i gpejce Y extract)
of the pr eselﬁt ?nveﬁyﬁgﬁgﬁg{’/bg @%Exﬁééetcﬁ&é u‘s‘ﬁé %“\%tﬁé‘%{ségfﬁ? 80‘%%‘“9& s and
tooth powdet¥en '°"I%”&?§S§HM?%WP‘3W¥‘S inglidine ot gare nﬁmsl and, bodyeare

concent ][ ati ﬁrdeEtstfdi‘rﬂhaKMtanﬁﬂarﬂiwabHﬁ aﬁﬁtfé‘éiéﬂhl hﬁlﬂﬁdﬁe‘r&ﬂ aH§ %ﬂtlfhﬁba‘i‘ent ifrices
ranges fro

2t % trat
herange | BBt e ReboS cBeqios soheyp Wi mippici b fargre et wiiger

| i cori sof | avhthe frremest ipwmdions t he antim crobial agents in the dentifrice of
the present invention they can be used alone or in a mxture at total
concentrati qoe2ff @t‘i“toﬂrp%llt%s%to 1.0 v % at total concentrations of
about 0.05 wt %to bor at total concentrations of about 0.1 wt %to
0.2 mt %

[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. Cancentrations 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




[ 0036] Conpositions in the formof toothpastes, gels, liquid gels, denture
cleansing liquids and pastes, and the like, will generally conprise a

bi nder or thickening agent. Binders suitable for use herein include
carrageenan (preferred) and/or natural guns such as gum karaya, xanthan gum
(preferred), gumarabic (preferred) and gumtragacanth can al so be used, as
wel |l as oth i um al um, ni,um
silicate or(ﬁ]s&: nel @egltgﬂﬁé’ﬂ?e!] ﬁh%f‘eggéétls Pf‘\@gpgég%ﬂﬂdré&%\g%é%ms Dr?o 6‘? tt he

t hi ckeni ng #fBrike F'éjfﬁcaiﬁ phibe tﬁ%ﬂ'@t/@cﬁ‘éﬁ@hﬂtberamr&ﬂ@h@fﬂmraacbby sgmagént s can
be used in a @lﬁ'@MﬂéarfsrdEgbﬁﬁﬂﬁUtWﬁén]ilébﬁ@dlﬁlQQH‘ilcdhéoﬂ%va/ﬂ A_?;Lgtjgéoag Hef r OM about

1.0 to about %b vvelg of the total conposition. e actives are
fluori de ang" ’tc | gaent f”rlQ'P doss 9fdhe p"Pé%l'"VSP'@"dE@t‘WH&PSBH ajangior in
respective BDdixtunegorapihctotrations bf-aitﬁmtmm Wﬂ% tselrlsM%VbtttMtal Active for

gingivitis e, J a !

abr asi ves a?éﬁ%%lﬁ%lmun%og E%‘g%a#g]m ﬁé?(ﬁﬁda 685 c}?tah‘ip(‘]' 8? ‘%%’5’8“‘”0037]
Such conposMﬁP/otszM%typl cally conprise one or nore sweeteners and
flavorings. Exanples of suitable sweeteners and flavorings for use in

dentifrices b24]d' Sih¢eRSiH erDBYment bR ﬁ@géd?ﬁ'xauﬁﬁ'{ﬁt §a|§ ?e&a fioSh e h&ae2C! g,

NaOH) as wel surfactants (e.g., sodium preservatlves

(e.g. benza?(c,"s&ﬂﬁ?d belomy (neygkillep i thersr wil egalize @Pbthefeaﬁfeomesmeﬁpﬂén used in
dentifrice aoﬁpompbsmmﬁ foran@ iiahafacie stiohtal Adst tHdtSfe SrMHtBRAiRRRYE. The
conpositi onﬁ CEq, ? (p enst in ﬁ}ﬁtl on |tncl ude botanicals as well.
[0038] I n addition to t 9 HPBrX ﬁ’??ﬁ? °HOPPori ce extract of the present
invention, there al so be included in the dentifrice mnor anounts,
e.g., 0.01 ti§025k, %%@WQ offthewhels, denial Bdss{ealyt shail bathereiniuitenstood
ant i oxi dant o inBk88 %ﬂﬁ%h%ﬁﬁoss@#‘aﬁ@ﬂ&ﬁél't%s@%l% eﬁ? fkﬁ’ﬂlléf' é]'gcl gents,

pre

stabilizing ents agents, flavors, etc erred gelling or
bi ndi ng ageMa ?@’ebﬁ%‘gg?”tﬂglgésqﬁangéweédﬁéﬁﬁh&%P"%@&ﬂtt'h emtion may mchider r ed
fl avori ngs anﬁsmmblercﬁlcof\inm(ﬂaltylmllmberﬂﬁ f@@@@QQﬁE NMthes8 MBSYeRiaRY taRRN | COt

and ci nnano For  sensitive te ornul ation contain an
agent for rg? i g%/?ar? nc&ed?om Xy 'ﬂﬁt'éraﬁ? t*"@‘%“sﬂ"ﬁ?& SXRPiES gﬁ‘xb'f"éfr\?wp%’d

i ngr edi ent b@trafﬁhlpbllrplﬁdﬁo.sféamsnts poyaxss ofthighmarid ratraal t&maa:mpsiymgrsagents may be
used in thecRr&sam, r m | auryl

sul fate or sa onin gﬁpg[ﬁrﬂlygiéfﬁfaﬁﬁgﬁ% ﬁggtpé%fo%g%é?ﬁ ? [':grg é% desirable to
i ncl ude oneCYPPAYIKE. ‘PRM%'&%‘HE@ hYiRpRS traYQnSy ¢acEensi ﬁgvit&ge@ne)atﬁmlmme@t in the

t oot hpast e tnd b&ﬁppfhh&s@mmclﬁhrt d;d?ﬁbnﬂa{t@m RRELAA RUBGa AR M RASHY, Bulfe i I -

Preferred h t eri sorbitol. Certain hurrect ants can al so
i mpart a deﬁ&ﬁ%fy& ti'wgg?'ﬁg‘ééé S ?B B K530 BOY AN RIS StapiR ibers @aneioidBnt i fri ce
ﬁnd rr;)ut Pwagmbmgﬁn aﬂlwsmwr:heticmmaﬂbletwcanfaléubmt hanmzueﬁ:ﬂtabl e .
umect ant s g RnaR!f en umectants generally

r epr esent f?%m abouat 1 n%i('go a%};‘ tgg{%m)ﬁgﬁ%mé\%?ght of the conpositions of
the inventi [0 Toot hpowders may nake use of many of the sane

i ngr edi ent SO[QQZQ]OO,?I' deqsie SHEQQQBE” ?‘-‘r’f&l‘“‘tshﬁ?eYﬂﬁ'b’td'ﬁébW&@'Qnﬂ theif lehdtled st at e

(i.e. i dry hisliethe kevwithﬁbdsame’y il amaﬂasmap%aﬁes@ao.aneo H?éﬂ'kééiédgd vi a ; or
exanp e, va ra ing is describe
as when a | féngilr%s@h m 0 a o%ﬁ%‘qﬁ? ’F@ g ?f;"ﬁ’%ﬂpeﬁgxtd“‘fﬁ%g?" Ereigted tdot |, dry
chanber  wheflears with dighdersie straagth ibile st el sk fmrsclmmgo:remm toyht he dry
heat of t heTﬁé‘Q@ﬁ?@F ofla%% Bgﬂddl.@ ffﬁeltahg?ﬂ%s |9§)\9§T% %s% tﬁftel;[sqg %O@ﬁm tionin

a powdered form wder e orm o

content of B@?%'éﬁ’ef&mﬂﬁsibwe%h!af%ﬂwmmwme@ﬂqmmgmahmes upon use

ei t her by thG|ra§i(il:btrblafbrﬂ$et\\¢ﬁér€(he(rﬁrr@ncal%h9 oV‘ﬁlBQfenﬁPQJ\d ﬁi@ tlm‘kr{‘)agg?l“ser) at
ssol vab lef's

the t f

[ 0042] Anot ntt Siefl ofbest Fins BlosdniPasesy atiginebeotine staiabangrenter e

cl eani ng t abhus; gemm terhgghien theGlignisy s thiaihighersthe tensestesnigtt, alkis@Bingxt r act  of
the present eddb‘fefﬁtdn‘é'bmbgdinlném %P@ng%seﬂﬁns&rﬁ:m? (thd DEnil o(?tsjfgﬁ[g ?Q/ 1% 5(t,b8}' Is a

di ssol vabl e_dent ure cl eani ng 1 ST ng oneé cidin
and |icori s@q@\%ﬂaﬂ |%’d'|a&f@(§ it 'Fépmé)?éﬂqiﬂ 8150 rom t he supercritical Co

extract of the present Invention.




[ 0043] Such tablets may be solid, |ayered, have a liquid filled center, etc.
The tabl et should dissolve conpletely or nearly conpletely in an aqueous
solution in | ess than about one hour and, preferably, in |less than about 15
m nutes. The tablet nmay be effervescent but need not be.

[0044] Wat er - sol ubl e, denture cleanser tablets are nade by first preparing
and dryi ng nu 0 e in an, for
oxanpl & ﬁ?ﬁ@usﬁ% Ity E.a 1%@‘3&&%&@5@9 o?th%‘ﬂo&él?ée‘?f -Pél@&'ﬁ&t et e
dried to a livotesk ta @ay emf@mzeoshanemangemsetsor cgofrgyea’ﬁ@d andfhus, ldmbe hor oughl y
bl ended wi t@bﬁ&ﬁedjﬁ%uftggny ?@cifﬁ%térﬂﬂﬁeﬂ'cgﬂtfér é’:!aﬁﬂﬂa Bk kbmpbdedesa, fillers,

ext enders, flavors ubricants and the In a suitable bl ending
appar at us. F\*H@"qufl !i'!d"’!ﬂ“émi%m&'ﬁ'é "’faéﬂa‘{erﬂeG"éWHI?Hé?ﬂeé'Pﬁﬂ tejgive p lasperithiggd pr ess
where it i Shmwgmfﬁaemgtsﬁnau Akniitér-to p amuﬁaéérmin Heb@edrthb &eth. SIocdrpdlsEed are

| d d k d Mout h 0p46] T Iy,
e o e e Ao nes BN AL Bories 40 e eien s nargegtt o 2 1Y

G ycyrr hi zaarghersupiftamert yeml AGHRlexitcuter squbretdreeqargsianshapedent i on in, for
exanpl e, a W@ngrlé] ér}{% is a?éo%seﬂ:n Bﬁ'Qr b@qgl'i;ﬂo Q%Lé Xls&ﬁglpf;r{o igne or
more of flavor , sweet ener, sifrer (e.g.,poloxaner) and

col orant. Shelait eaﬂ@tsrﬁe-ph a@pﬂmua@ﬁbbh@tmﬂw@mnmmif@rﬁim-s a nout hwash
conprising one or both of licoricidin and licorisoflavan A isolated, for

exanpl e, f L mhd'}e BiHRF lfclbrteb(mbleqaa uB¥d InaRé 1r?§ntfo|\‘\@iu§éfo}§§@ﬁérelnﬁd%ﬁh'%?n
OO L) s USRS 6B s Bt e e trs e O st
pr epar at i onTheysalgreprevidé khe dbiliymoaditetithe Fridlioval chiradtierigtic® oammlﬂesﬁaaasabl y from

about - 4. 0 t&q]ﬂ?&’Hélg@r@ ta%étlgé?‘tl% ﬁ@nb% aitfﬁ%n*?s n}{&‘élng 13&95 ighfl 2N unpl easant

nout h f eel ara I ons n surface active
agents, i. eMOf@\Yﬁmmﬂmﬁﬁestlsﬁdé%mm%@mbfeﬁmcﬁﬂé@ﬁﬂﬁsﬂﬁcﬂpmsnbre preferably

bet ween aboeﬁm sﬁloheaad Qre%u@@ﬂ,ehlgww@dow A\thél ReEmOABR UAidR 4y ghount s up
to about 2. gar ation and nore 1or ef er ab%about

0.0442% f or m@b 8%1 Fﬁ"éﬂ'?’ﬂ%f SGF“EO?“G%@ Pt ey thersiore ipcfugs but prsgies] The
nout hwas hesliraiesl wpadtral wassroni plbkte (agee@rﬁhubarwm&bpmmw jdjoB@ waRypri se one

or nore al cghol exanpl et hanol 9 P | Les z es and
Chew ng_ cunt FabEDPIHEA Bhetbls LR Pap bRy brk Bt et e

d ycyrr hi zawsier selubeoc non-veter scimemh!mct seApst anprresmﬂeg it amxh may be
in the for”br%faol?sg%ﬂﬁ‘\ﬁ%f-é% ncSOEMWIGn HERLr any other product form which

is suitable for chewn Sti anot her aspect of the present invention is a
chew ng gu i.coricidin and lico of | avan A

one or both of
SRR ?Lﬁfg?%mawamwSaﬂ S gpley s 5 BB SOLPRIES: | an.
Sui t abl e phagental Thiedr foBctioncasusleh sivill ok $o aid fudisemiationl Suitahesoiilizing, sugar

c Qat _ed gum , mtagmeq‘ ng;e anml(%% bu{'aere %Qﬁ ifea tg %%XM&% X%sr@iosas

liquid-fill e erein cent er cont alns t I'corice-based
conposi ti onwa(eSettStI“ed water @ﬂtsdelmz%h‘t-'atﬁuwww 06 INXBMbIEGPN. Fﬂh‘ee‘@n.evm ng gum may

al so be a dH&Sﬁ:&é@@vﬁte?ﬁaéjbée%%éﬁ%bérﬁfegéﬁg fU4hd 8k, for chewing. A chewi ng gum
is typically retained in the oral

[0030] Flosses may also utilize, for example, one or more flavoring agents.
These preferably comprise oils or extracts derived from plants and fruits such as
citrus oils, fruit essences, mint, peppemint cif, 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.



cavity for a time sufficient to allow ingredients rel eased to contact
substantially all of the dental surfaces and/or oral tissues for purposes
of oral activity. [0051] The term"carrier material s" as used herein nmeans
any safe and effective additional chewi ng gum conponents used in the

chewi ng gum conposi tions of the present invention. Such materials include
el astoners, wBeHINS T thehisf iﬁwl \Liers,

soft eners, b[ul kllng gﬁgﬂé é s%eé&esﬁifgrasépp %Egér!%%?n or:ﬁ%P ac rl%\l’/(é'lnﬁrst al i
ions, cati oﬂ"%OfrfﬁPT@r'}aéWa' swegtaningcagepts. Joesemey ln&lﬂd&tbt{bﬁ@ﬂ nag imiteshioc ul us
agents, ant xm&rg?%eadl s'amm %alth&fé@fhﬁtol Wro8E! I Atosad88se ThiiRke, Mt al

bi car bonat e ,sal t§ ? g materials, humectants, water, surfactants,
titani um di SRFE, rupqoag,(gai @OAtRE ikey | i t ol , col oring agents and m xtures

t hereof. [0052] The chew ng gum of the pr esent i nvention is manufactured by
net hods knovfi032] t Héucsides héerin theopyst beertfbmcgmmetpaamérﬁmwaﬁ.:w\cé@f 45 Cto
soften. The 1 n urin t| I ng process
and addi ti vgésnogjg eg!@%%?ga@he@ ggﬁgges&%s% Wﬁféﬂ tt%ﬁ{gI Jeex "(F?ee'{%& aft a r%?8)§%§1%sent

i nventi on afénibrysemineselize aad most tﬂﬁmln@‘ehmwlyls calsay yrasidypneduding dendali s
formed i nt opiakiidK RerdifbraliRion q}[o@veveﬁ"’fs%‘?&ﬁ&eagg cglggtlﬁé?? ﬁh%qﬁﬂﬁ? 4 g, the gum

is coated i ﬁ'? or sugar-free candy coatl ng i'corice

conposi ti onrbiﬁy Ba"EE'gl?QEEFslf?P"F@%’H@éa'Q{ﬁd Fluggde based GOMpPOYNds: ons. The

carrier f or theheforbpgrevige praagiliop #5in dakiess Ibﬁoﬁs)cﬁr\/cﬁﬂbeﬂfy bM:ng asl0@kalystch as
or. a ubst nt, i nj.c materlal

gl ucose, rose

for exanpl egégg%ﬁp%&e,%%ﬁ@tfor&%Icalc'HH'I opghate.dn &slﬁﬂ‘(’) a r%%!??f' 181 °Nte 8H54] | n
addi ti on t ointchieetic tHoreven ¢hieirehflusidd's ohly raler it isalso dbietoliniiisintye actiitef er abl y
contain one ( Ar abi c
gum is pre'i?1((;grc’rr1jcfag(;ﬂS &g{}iai‘&% s? ﬂ?‘&?ﬁa cgﬁléaq Fg\/\%e%g% %hd tg g ale?"r%’

conveni ent | Q'QBQO?EE(@E@?R”SNWE‘&@ s eartaisy plaqusrhagiesat Egerempre lmonyarmt ght of

t he | ozengetends B edcfieqRcordteRd it iHe‘HBaﬂt@%@a ﬁu&r@aéd%y@bbx%bﬂﬁé ot 0055] The
| ozenges may, addi ﬁlﬁqnal I

talgalu allq such as stearic aC|d or a
stearate sudifogba gﬁée:ﬁt’ﬁﬂf'"étf"é%{ﬁ tf‘%t'fﬁp‘?'ﬁ‘é? Y lest dispolvalieby afid of t he

| ozenge. When one or nore lubricants are present, the total content thereof
in the | ozerl@e33ls (eoterflnbies If!alomr@alll. foroxanriphey ome bginbre fluodsbdsedhe | ozenges
may be pr epearﬁyomscws%%h%ah ﬁg&ﬂ@ﬁ@@h‘a? @L&%‘ﬁﬂ%@?or sy b@?iﬁ’}fp' e by

adm xi ng the 1, 3-bi s(2-carboxy c roxggro pane sal t
t her eof ~wi t Hathgo! ullp u ey a’edhqviﬂé’ﬁfv fQJ’Fmeﬂrth@P effen @bﬂ?ﬁ?"é tydgrelemseni xt ure.

In a pref er fiedidpidees watkr ahll thektiffesbn HrdRNadesifbd rBSct@ﬁb Wﬁﬁme fildkuent or

carrier are i rabl anul at ed to et her fore b ressed
Co o the | cofiEPidriiotar Adbod e Eleri el 8 Bpions s tased BorapRIngE | on
step, and aWthbpmam‘npmsa idkrgania Bloridaddksisuchmas dblblel akdiiefiaalcalkdlimeconpr essi on
st ep.

earth metal saits, and others. When a fluoride compound is employed, the amount
used is dependent to a large extent upon the type of fluorine compound, its solubility,
and the final formulation and structure selected. As such, substantial leeway is given
to the quantities or amounts used as long as normal formulation and phan*naceuﬁcal
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 aiso be used with toothpastes, tooth gels and tooth powders.




[ 0057] Pastilles (sonmetinmes known as jujubes or soft | ozenge) are a hard,
jelly- like preparation nmade froma m xture of glycerin, gelatin (or other
natural gelifiant) and water, to which the extract of the present invention
is incorporated. Flavor nay be added too. The glyco-gelatin base may be
melted by gentle heating and any ingredi ents added. The warned base is then

dint I wed t t
W r psg, oG BB aTRILShBE FeereBLoe bty SABAYrtiap & B satrr ol e
[ 0059] Typi cp«‘esdemctweomqwmdth&meacéngde frofncaboatn0ff te,2.b%dyy wesghtodrs, skin
creans, SoaQﬁref @éﬁ‘tra? R%Cr%, Rod & w@éﬂ%ﬁud%‘%@ rﬁ”Wr{%ﬂ“d' tioners),

sun Screens, |-|n ory |ca agenf COHDOSItIOﬂS
shavi ng pr omsp@tslém(arn@rhc@rmﬂp\@ A stigcused gs meemﬂmn@bl@lfagemtg hfathe deptffiemef) |

deodor ant,, @@tﬁ‘eééﬁf r?werﬁfoﬁ the@%y. b%eUs@d Bfoﬁ&' ¥Fh% rﬁirxﬁjré’ﬁlqgté%&\cﬂﬁtﬁ‘éiuoﬁ@oﬁ he

ext er nal body%é Og . ) usual 'y, topical treatnments.
[0060] One BratOitiewt /PFP i Hé*'ta(ftat m\ﬁe"%&{ﬁ'ﬂ%‘ P&?Pﬂﬂ'ﬁtoé wi (e fP oy “ear e

products. FattofXedkatratidnSof SAEDH WD t0.BAE %62 to Silva, etal ., (and
incorporated herein by reference) discloses exenplary fornulations and

met hods for ng Skin 5 r b \ORS,i ski are products
are al so kn |]n tHe Tart sa{g'gher%&ioﬁﬁ%ng@%tgg E‘I"Sh'(')ég%sgégp%§8 t o Fasano,
which is i ncleammﬁ%lwsmdmaﬁtebyanddhehl@nwél)gede@ﬂ:il osrarisgedripdenioy f or nul ati ons
and met hodsy A-ﬁ%{: of glag@ﬁt dirkters ilﬂgﬁékor%gmﬁé.&.hanéem ek Rofétted)r 0duci ng

shavi ng produ al so known in the art. For exa S. Patent No.
7,179, 454 t and/picraturalghneshsych as&ue Wr?mwm%(wem@ewn@@b'% scl oses

Z ezs r9 alo4gx ?{ﬁ?&fafr?dﬁa?fdf@mhaﬁagyéﬁnmf&dn a&b%d@e@fasw%w fégentyknﬁawrlc'—i}at elnt No.
| e ncot erer.enc | SCI 0ses

el ary 1 et o qiBiner ot SR Rlicle AEGEoved BBESER St ot o

[ 0062] Li kewbs esed as part aftthethickanidg ngmmmrmwtnipmarepeMEcBlrminrsdthlcbm, sun

screen |oti 8@%1@9%1 Bded :Hfalw F%%Pfh%én %ﬁ&h%"%‘% {d SRLTTNS %, %F&er?h@grgﬁpovm In

the art. care uct resen |nvent ’
enbodi rrent abeitpQ eabait ‘Yo rycveight of the totg sitiere BTW'V@ yeyieideza sp.

conpri si ng gnd BSBSdlmMttate, uaélmsva bFB ddserigdd iﬂtﬁeﬁr@@sﬁéﬁ\feﬂqﬁl\ maﬂbghpné he maj or
conponents of the eét%@ct are | at ed f| avongj

e root
o Tt s el SR ey S PeiasoL ool H gl peditnd ARhiEaton &

the monograph. The abrasives are calcium carbonate, baking soda or hydrated

silica.

[0037] Such compaositions 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 lauryt sulfate), preservatives (e.g., benzoic acid, sorbic acid)
stabilizers, etc., 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 o 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 ﬂ:avorings 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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[ 0064] In another enbodi ment, the extract is from @ ycyrrhiza ural ensis and
the maj or conponents of the extract are licoricidin and |icorisoflavan A

[ 0065] I n anot her enbodi nent, the extract is fromextract is from

G ycyrrhiza gl abra and the maj or conponent of the extract is glabridin.

[ 0066] For exanpl e, a deodorant of the present invention, in one enbodi nent,
conpri ses f . | i | LARakhi on with an

ant i oxi danf% (t:%gr%%"ﬁﬁh?%prdgpgrr‘%_%e\?l\n&ﬁﬁé%%év%grigg-l[é_ednrtgse&?g%élﬁe group of

t ocopher ol Reateried slispersantatare sediurp iaupyl sul{ate enspRaAnis spatainiapant pgiapts.

hydr oxyt ol uene (BHT), erythorbic acid, propyl gallate, sodium erythorbate,
ter L iary bgt[odsgm_ygIt@&ﬁé@ef&abﬂihwﬁuugaade bﬂﬂam{%&l@rﬁﬂ@goistmrraamrr@f erably
wth ascorbic acid and salts thereof. Further, .t t ne orant may
conpri ses c@@gi%at?f&'&tﬁgéq"?@aﬁ?e t&ﬁe?fh gtcﬂwg?%témr%%? gﬁ%ﬁ"’@ﬁ&ﬂ%@ i c acid,
pref er abl y edppsureits ainoPefdreed Humeatantsedre giyeerirearisostirvitoht Certdiehwreatands of t he
present invention is at,a [ / B. 0,908y wei ght
and in a mofe aﬁ?oe'f“ é’raFté?od egﬁ%‘ﬁ%%ﬁ%% ?stsftggb @maﬁgg%?c% h‘.pggigénos_t' g_l%ltf/g etgll%y'ﬁ%gi ght .
Wen | i cori aidinouthwashascan alsofcoatainr guantity afi bemectantshSuitale freedntal  agent s
'n the deodgedgt Bbwh RANBLRSRMEN pRREA! hitfedtdifl gbrifallFeptegsht Aopidoal 1N 2

m xture at total concentrations 0 %to 1.0 Wt % at total
concent r at | Hh¥% lgfabawloié % obyoseight ofghecompssijipnspfihe iyertigfal concentrati ons of
about 0.1 w %to 0.2 w % [0067] For body |otions, skin creans, soaps,
hai r care prookegt S Tospowddre amay makeiuse iohinbayrafthe symé dgreatentagent s,
depilatory coppgositions i o) I J

concentrat i t(éﬁ m(:éPStFﬁ 8XERt ?@E@éy ﬁ%sﬁeerq%(réé ?ean ?@s\}%ﬁ,{( :?e(.).ﬁcfrgwgfég? or;rn.ﬁ'zed

concent r at | ana éfuid bompositiodand tixen diied v for eyamapler vasioys known spray dryipgn

l'icoricidi niggnsiqlé .ngr%oé&??%%e%c%& ASRbrasiduoAR bf Atérheduitah igent s in

t he body care products o e present invention they can be lBsed al one or
inam xtur@fﬁiec’c‘iﬁ%m'ﬁ‘,ﬁﬁ%éﬁf’?‘QMQS‘ﬁg‘bSTW’&?fﬁ'ﬂtth‘b?W"aﬁ partipR,otige MY iyt o4  at
total concegidpatdiedby B daAPRaHt oPth@zhidbaeiéaviny Sniyithe Ynptonstituésts af the
concentrations of. abou

. about 0.1 % to 0.2 w % ERI MENTAL
[ 0068] Ext raE?T%??'tPPd'ééggwdafﬁg,%‘?rfnw-'?’lec?@wg%eldi%rf“ ?iﬁg%cqrﬂpql\sﬁgnp 8F Powi ng
exanpl es andhoisturé leentesiruf batween @bt Otk it to Br% CBwthpowdbrs thereesbydralerupont i on was
made with a, noyvele ggﬂ'leﬁ%lgﬂigp\& Whter %%ﬁ{w&tbp?ﬂr{)ﬁ%y feldseplak B titePGess. The

extraction process r esent ent1on, one” enbodi'nent, was as

foll ows. These @dty B ueensSRlYRi za ural ensis was cut, ground and powdered to

create a raw material. The raw material was put into an extraction chanber

(the extract[ood1] Thussotvélae Tabltchanber was fed with liquid C2. The liquid
COX2, brought from the working/storage tank, was cool ed and punped into the

ext raction CRIer QAR or (0 pfasthiehlion B ks gAyRfciaeet hanol

The CO2 extract ‘wa ere rough an evaporator an Into a

separ ati on tabifit compusing badHycyahizasersuppichticat 6 eKrast of e PEaseIS hed in the

extractor, {BndbRS 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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solvent properties for lipophilic ingredients whereas CO2 in the gas phase
I's without solvent power under the conditions in the separator (60 bar, 30
C). Thus the extract was precipitated and the gas was regenerated in the
separation tank. The CO2 was then |iquefied by passing through a condenser
and recycled to the working tank. [0070] Conparison of the Supercritical

CCR Li cori ge,Ex fihe Lo, i : b
orior At RN aRGenf AN SRRL, MOSRBIbych, hakr rasE shfide BY
concent r at itomlikerina suitakie blseding apearptus.ofhedinal blends ase B*—dr’%‘ﬂl?dﬁ’a‘c\‘/\??'{i ns

Chal gren (W@ta@,ié%ﬁ%ﬁﬁé‘és%emt WichpRcted Ptdtablt diharanerthe tititssd o the first
well of the test séries in a 96 well plate, followed by 100 pt. in each of

four additifeimad reseleased|agd PrefRged: of filter-sterilized stock sol ution of
licorice CO2 extract, prepared at 40 ng/nlL in ethanol, was added to the
first well qfodshe meiutinsashGand Mouthribet he first well were ni xed thoroughly
and serially diluted (1:1) with the remaining four wells in the series; 100

pL were dis d i AdYisB8 oBRE ipRsentIHedEos terprisel
Por phyr omni@%ﬁngﬁggﬁ%@h@ﬁ&dﬁ 3?’2%@&0? Prl esvo'?efig. ie'rr‘lt ernedi a ATCC 25611,

di | uted to thpgHowirhias spysupeseritioah COr gxirach PURG Praseal MG lieh ‘E‘sg’r Ba™E, were
added to theybeskydedd soition HAA nidly sadmbhallyicempristpgiieagrmae ef fiavont h pr onot i on

and sterility controls were included. Plate re.incu

anaer obi cal PYmegi#ft; ?Wfieﬁff‘ﬁf'cﬁ"flﬂ}s’#%?‘f‘ﬂ'epoéqxﬁmeﬁ a\égr? 15 ?'\/\gﬁ\f%%ggé%cﬁ:ved. The
M C (mi ni mughthe pidikhianventomisanhodthash) congsising coe debbth of lidedcidipaagt
concentrati on .i nhi bi ti.n t 198, Bxtribtoned W th the
unai ded eyel?cogf? ?%%d%ﬁﬂgéﬁ%ﬁﬁ‘fp‘&r@“;@%‘f%ﬁ@% ested ri n simlar fashion,
with Trypti preSeytiBeotidn.(TSB) as the test nmedi um and incubation of plates at
37 Cwith 5 % CO2. Staphyl ococcus aureus ATCC 6538 was tested using

Trypti CI |80y BoRhh (Vodbiwathes Bah intlatle g@garwatanebei ORCFtaD@ 0 kb0 B, pﬁ!ft?‘aUs) at 37%
Aspergillus_niger ATCC 16404 s teste LthT | TSB) as the
test nedi unf@m @ﬁ@uﬁgyé”(?'gg'f' *@eo?ﬁ V@’Hf)ﬁ%%@%%&%%@@f%&suI ts were
recor ded as gedrallyithen ubdul 8.5 oaoutrd.p andpreterabtpieem mbautst- Q1o abedthSbAct eri um
P. intermed, ﬂg@%qe eth?rgb.'} v%uYﬂeE?It Ml @B%Qﬁ%}ﬁmthy@elb%b%ﬁ'élﬁqﬁiﬂvm ved in

periodontit Ps. reptococcus nutans s | nv ] in caries formation. Both
super cri t i catepesativns mey alspeoatBinesurface agtiveAgents d og SuiiRdRHSY. il ARLWNE up

pat hogeni ¢ RagtRs 5@ Blant Rford PRSELIF BEMRBH BBt OBStoTf 0 WX bidiiioridest ed.

Supercritical |jcorice extracts of the pr t_invention, wth. or w thout
usi ng or nofTdRgAMRunds ipARgUNisUP \R@Pgu&(s)‘fg” l{yOW?lﬁ{J]}iOB&E |:15‘?p‘i}r%fog'r&‘r'r@ddi a at a
concent r at i @ibrepretstably pgéutio.048R% foxsadian flusidagr 860R5%a thesflugrideionf i er was
able to inhibit the growth of P. gingivalis at the same |evel as

chl or hexi din e -ﬁ.l #ﬁﬁ hhdHe@lank nfdkH § ht ibVEhtion Risol Nventi on
(with et hano\%)mavy;s ‘a eslﬁéhléénrﬁi@&n? t he 'gfsg\?\ﬁlﬂhg?}ess.g mut ans, ﬁggcari ogeni c
bacteria, atcoPEheENeNTERME@FoBpIs1 borexagiPiA. oAl supercritical |icorice
extract of the present invention w thout ethanol was only tested to 31.25
pg/ m . See, [ioade 1Pastilieb) lodeAges\ahd Chewing @umact i vity agai nst oral
bacteria licorice CO - to licorice CO2 -EtOH Chl or hexi di ne

[0050] The chewing gum compositions that comprises the Glycyrrhiza sp.
supercritical CO, extract of the present invention may be in the form ofa
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 ficorice-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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extract extract (gall) (L/Wnl) Prevotella internedia 12.5

cavity for a time sufficient to allow ingredients released to contact substantially all of
the dental surfaces and/or oral tissues for purposes of oral activity.

[0051] The term “carrier materials” as used herein means any safe and effective
additional chewing gum components used in the chewing gum compositions of the
present invention. Such materials inciude elastomers, resins, plasticisers, fats,
solvents, waxes, emulsifiers, softeners, bulking agents, sweeteners, absorbents,
orally active metallic ions, cationic material, fluoride ion sources, additional
anticalculus agents, antimicrobial agents, buffers, whitening agents, alkali metal
bicarbonate salts, thickening materials, humectants, water, surfactants, titanium
dioxide, flavoring agents, xylitol, coloring agents and mixtures thereof,

[0052] The chewing gum of the present invention is manufactured by methods
known in the art. For example, the gum base is heated to 45° C to soften. The mixer
vessel is maintained at 45° C during entire mixing process and additives as
described herein as well as the extract of the present invention are added and mixed
to homogeneity. Then the gum mixture is formed into sticks, squares, etc., wrapped
and cooled. If desired, the gum is coated in a sugar or sugar-free candy coating.

{0053] The licorice composition may also be used in lozenge and pastille
compositions. The carrier for the lozenges and pastilles is conveniently a sugar,
such as glucose, lactose or sucrose, or a substantially non-cariogenic material, for
example mannitol, xylitol, mailtitol, erythritol or sorbitol.

[0054] In addition to the active ingredient and the carrier, the lozenges
preferably contain one or more binders, such as gelatin (a vegetal gum, e.g., Arabic
gum, is preferred) or liquid glucose BPC 1963, which in total may conveniently be
present in an amount of from about 0.5 to 10 % weight of the lozenge. A preferred
range is from about 1 to 5 % by weight.

[0055] The lozenges may additionally contain a lubricant, such as stearic acid or
a stearate éuch as magnesium stearate to facilitate manufacture of the lozenge.
When one or more lubricants are present, the total content thereof in the lozenge is
preferably from 0.1 to 5 % by weight.

[0056] The lozenges may be prepared by conventional lozenge making
procedures, for example by admixing the 1,3-bis(2-carboxychromon-5-yloxy}-2-
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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12.5 3.125 Porphyrononas gingivalis 12.5 6.25 6.25 Streptococcus nutans
<31.25* 12.5 1.56 * The | owest concentration tested was 31.25pg/ nl [ 0073]
Anti bacterial Activity of Licoricidin and Licorisoflavan A

[0074] Licoricidin and licorisoflavan A are two of the conponents of the

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/pdis/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, et 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 referencs) discloses
exempiary 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. 7,178,454 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, et al., {incorporated herein by
reference) discloses exemplary formulations and methods of manufacture for
depilatory agents.

[0062] Likewise, formulations and methads 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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supercritical CO2 extract of the present invention. They both showed
antimcrobial activity on Streptococcus nutans at 3.125 rig/m, the

princi pal causal agent of caries and against Prevotella internedia at about
0.78 ptg/mL. and about 1.56 jig /m and Porphyronmanas gingivalis at
0.3914/m and 1.56ug/ mMfor licoricidin and licorisoflavan A, respectively,
as shown in, Tabl.e 1B.. .Por | V. sp are

i nvol ved i %’V%’F"ﬂaéﬁt’ ft I'S. g"sﬁg%ﬁﬁ‘gﬁéract%h{ Eﬁg@rﬂv\g?@ﬁg‘ég&ﬁt hrl%num i nhibitory
concent r at |p®ﬁmyla@¢ﬂ Bvoneids andwhereindhe ot waswexirastesidbyeeprrashieal &Cki vity as
anti- inf Ieeggatoﬂrpyoéggnts MC is defined by those skilled in the art as
the I owest concentration of an antim crobial agent that will inhibit the
visible growh of a mcro ani smafter ove

i nhi bitory Wﬁ&bntt“aﬂmgﬁée%‘g%d'ﬁ@%‘w ’ﬁﬂé%{“%'ﬂg#)’(cé’ﬁg'izﬁ “fa?ueé’sgratnwt%e noni t or
the acti vi tnyajef compbinantsiontherexbiactlareliperitigin a6t llicorisefiavane i s used here as a
positive control and is frequent ly found as an antibacteri al agent in, for

géﬁggnter at i g‘}@fh'“ EL-g’or rre@lb n}eq‘ ﬁ%\j\’%&é tlée%r&?é ten}r;I stéri I | zed st ock

sol ution ofgfqma@n(id'lep'oandconmcc\enﬁwﬂlﬁ ﬂd"éﬁtlﬁggbﬂﬁlﬁoflavan A prepared at 1
nmg/ mL in ethanol, was added to the first well of the series. Contents of

the first \A@ddss}\ereomﬁsﬂ@té B QeedErahiof BiRtbresant mvbitiod| hlme(én(bbdlilﬁenwth t he
remai ni ng seven, he fi nal

L
Wl T o noobieRsan SHEsLALT URCPTers T RPN EAE RS a5 5, "y
Prevot el | ai sthground) @ettrkbl abtdnlingetdieat fexn the gmmmomheﬂoyarﬂ s 106 cfu

(col ony for&g Qtlvlég' étﬁ%l h@glrox%r%r%so\’ée(bﬁ f)l qﬂ'ﬁﬁlh cgo%ﬁ@lué ku"ﬁhérﬂ’c]agg pL

quantities. Appropria sterl controls wer e
i ncl uded. mramégalwée.@odwaume@ate f%‘?a"tbﬂtﬁ‘éﬂﬂ&ﬂ%‘&ﬂ? BHE: AMd t urbidity in

the growt h gefhag!exweétl mé rerereiyAith astb®id\did 4rid siHltngBrécﬂh FliitHen) tie
concentrati on) was record as thr{e | owe

f concentr %p hi biting growh
of the test hsﬂsa?ﬁ@%faev?ﬂ%asw ain PaiEl ealigofay uy thégt@éoccus nut ans
ATCC 25175 ydSoryRshad, préfesiblyi dirsrriciratsatonin avpréforrdd yqnboathUtyttBra;trhct(OTSB) as

the test me | upgaseﬂpmv n%Ub?‘sf_lalat%ncoﬁLearlaﬁ&%agf a%tou&zﬂ'ptq : Cgﬁ éy v@nggzand iL 9076]

Resul ts Wer ecoraded ue fr e ex ments vs.
each bact eringra preferied egvbodidieat. & akoutP.09 20 | /sbnwemb'r atherelrari¢idle bacteria

i nvol ved i narRPlLdoﬂQcQ@%n hSre %Jdea%ttﬁe aftSroBHi @geﬁe i tHend(éb'd‘dn%@lt bfingari es

formati on. Bot ounds were able to I nhibit of thoe3
pat hogeni ¢ U&é?"ér”?"&"“%‘lﬁ?’écﬁ_@e “%@tql%ﬂ,et"r@b@mﬁtyreﬁt ?' CEP‘fﬁ”Hafﬂoﬁﬁl
Li cori sof | agtsjut .00 3@/%t9 1.0 wi %, 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 lotions, 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 at a
concentration of about 0.01 - 2% and more preferably 0.1 - 1%. When licoricidin and
Iicorisoﬂaven 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 wi % to 1.0 wt %, at total concentrations of about 0.05 wt % tc 0.5 wt % or
at total concentrations of about 0.1 wt % to 0.2 wt %.
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Chl orhexidine (pg/m) S. nmutans 12.50 3.125 3.125 1.56 P. gin givalis.
0.39 0.78 6.25 P. internedla 6.25

EXPERIMENTAL

[0068] Extraction Process: The licorice extract used in the following examples
and in the manufacture of dentifrices of the present invention was made with a novel
and non-obvious supercritical CO, extraction process. The extraction process of the
present invention, in one embodiment, was as follows. The root of Glycyrrhiza
uralensis was cut, ground and powdered to create a raw material. The raw material
was put into an extraction chamber (the extractor). The extraction chamber was fed
with liquid CO,. The liquid CO,, brought from the working/storage tank, was cocled
and pumped into the extraction chamber at 300 bar, 50 °C with the 5 % addition of
96% ethanol. The CO; extract was then metered through an evaporator and flowed
into a separation tank.

[0068] Under supercritical conditions established in the extractor, CO. has
solvent properties for lipophilic ingredients whereas CO- in the gas phase is without
solvent pov\}er under the conditions in the separator (60 bar, 30 ©C). Thus the extract
was precipitated and the gas was regenerated in the separation tank. The CO; was
then liquefied by passing through a condenser and recycled to the working tank.

[0070] Comparison of tha Supercritical CO; Licorice Extract of the Present
Invention with the Extracts Made by Prior Art Methods.

[0071]  Broth microdilution minimum inhibitory concentration: For
anaerobes, 190 pL of sterile, pre-reduced Wilkins Chalgren (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 ul. 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 Prevolella. intermedia ATCC 25611, diluted to approximatety 1 x 10°
cfu (colony forming units) per mL, were added to the test wells in 100 ul 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 eve.
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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0.78 1.56 3.125 [0077]Biofilmformation and viability: A 24 h culture of
P. gingivalis (ATCC 33277) in Todd-Hewitt broth supplenented with hem n and
vitamn K (THB-HK) was diluted in fresh broth nediumto obtain an opti cal
density at 655 nm (0D655) of 0.07. Sanples (100 pL) were added to the wells
of a 96-well tissue culture plate containing 100 pL of serial dilutions (0

to 500 pg/ rgrg Jéoc%&?tfsléu ??é i s gulg'gg-ryétlc PEW(T@)E&I’MW no

extract were @ |nocu % e |ncu at under
anaer obi ¢ destdnediumnend m@mtlormﬂplatea@éﬁ? PG Asppdive ﬁ@ebéz?@ﬂe& dWER r enoved

by aspirat 'tQéleH%[Fﬁrr@g%%msﬂ'(?Sev& &B@eéﬁ’ﬁiehﬁm’\"ﬁfﬁn%b%@chtﬁ'&ﬂrﬁe times with

distilled g'ngivalis bioflIns were stained wwth 0.4 % crystal
vi ol et (100empyratuse (35Chin. The well's were washed four times with distilled
water to renove unbound crystal violet dye and dried for 2 h at 37 C. After
addi ng 100 pho72f 9ReSGifswere reziohizdas thomede haluefrbm tiglieatglexperimends shaken f or

10 mntorel sethe Ln fro - 550 nm
(A555) was ?aé: ta&tgaumA?sg'gtlerm d‘r‘:=3 reg n?iﬁ]ﬁ g@gﬂ%ﬁé@g@%ﬁg&?ﬁ@gﬁﬁéﬁ@ggv% st andard
devi ati ons |0fpetmdprutmmleﬁammt@(p@tﬂﬂﬁém\@'vﬁéﬂféc&f@ﬁ&W‘&i‘% Bafge, Table 2.

[0078] The e%]pgpéntl% eEﬁ?c@ge whie®bld B'?ﬁmﬁiﬂhg’ grdi\lrtl'? of thasd 5 pShbdenid Badidriatat was

i nvestigated usin trazol i um sodi um
[ (phenyl ami WQ)‘O\’(,%‘ pRIPpnirationg of extraghigsted, r’r§“5‘fr§”t[°ﬂ' licptise BIFCE OhMEr o) benzene
sul foni c acbr@sé\ﬁdﬂ@hﬁ:r{ Wk or Wﬁlﬁhmhklﬁ@oﬂﬁdt%man&asei npdifie€T Wesseablalics sol ved in

ST/ monadi ORBS b BURTEAEA AR faPcwdirr T aplshottiorti e,

bi of i I m of RModifengas/atie & inkibit fheepawtbdf Rsgiagivalis a&ﬂw aan@de‘@tﬂaw th the plant
fractions (%,%?,e%gﬁ?f) g&'\)pﬁar tuc%l_}lgtg‘c% ] %gﬁese?‘n?mgntﬁﬁ IoRith LRaRsl ng 25

pL XTT/ mena e absorbance at 490 nm ( A490
read using wasabledpinibi theeargwth of fh@uiansen FRIOGSRICHREET Bt AIHEneRNYaLoR

i nvention W@ﬁ??h . OrHe%bbﬂchuéahm:oa&@&&trhcpéf tFe Biea@ntiidlenfiortithoak SO i nhi bi t
the formation o I S, ﬁlaggaﬁésbmei t hen unable to attach
(anti - adher 8#@ayl. WWH’ tF’?‘E@)Fq%EZ% 9mhc ablg Zﬁ ied after the biofilmwas
formed, there was no desorption of the biofilmbut the viability of the

it or 10 A5 ey tB e BT ey PSRBT 5" "ol D e et o

licorice Cer—extract—btroftimm§ o1 O ' I,viabilit
of P. gingiyalis. Inhibit {P. “%Hli“ Eﬁ"‘%‘ﬂs DI%‘%_I@TJIF— w)ﬁgﬁw%?gls Y
gi ngi val i s|biofilm (ug/ml) (ng/m)

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/mi

[0073] Antibacterial Activity of Licoricidin and Licorisoflavan A

[0074] Licoricidin and licorisoflavan A are two of the components of the
supercriticcl CO, extract of the present invention. They both showed antimicrobial
activity on Streptococcus mutans at 3.125 ug/ml, the principal causa! agent of caries
and against Prevotella intermedia at about 0.78 ug/m! and about 1.56 ug /ml and
Porphyromanas gingivalis at 0.39ug/ml and 1.56pug/ml 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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Gowh of P. gingivalis Bactericide effect on P. gingivalis in a (anti-

adherent) (pglnil) (P-8h110 biofilm (cell viability) (pg/nl) (jiglntl)
Li corice CO2

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
Prevotelia.intermedia ATCC 25611, diluted to approximately 1 x 10° cfu (colony
forming units) per mL, were added to the test wells in 100 uL 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 gl\'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 § % 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. Sireptococcus mutans is involved in carigs formation. Both
compounds were able to inhibit the growth of those 3 pathogenic bacteria.

Table 1B
I(Extract Licoricidin Licorisoflavan A Chlorhexidine
pg/mi) (pgfml) (ng/mi) (ng/ml)
S. mutans 12.50 3.125 3.125 1.56
\P. gingivalis. 25 10.39 10.78 I16.25
P, intermedia 16.25 .78 1.56 3.125
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4.2 - 4.2 8 Extract [ 0079] LPS preparations: Aggregatibacter
actinonycetencom tans ATCC 29522 (syns; Actinobacillus
actinonycetenconitans) and P. gingiyalis ATCC 33277 were grown in their
appropriate culture nedia. LPS were isolated fromthese bacterial strains
by a nethod routinely used in our |aboratory. [0080] Treatnents of

macr ophages: W937 cells (ATCC CRL-1593.2), a human nonobl astic | eukem a
cell Iine, was cultivated at 37Cin a 5 clo CO2 atnosphere in RPM -1640
suppl emented with 10 % PBS and 100 pg/nL of penicillin-streptonycin
(RPM - FBS) . anocyt es (2 x 105 cells/m) were incubated in RPM-10 PBS

containing 10 m_. of phorb '. J . | P for_. ind
differenti atl‘?%??. nPlP@'&ﬁB?’é‘?ﬁo %'%hg'é’e%ﬁ‘ﬁ%é%{e&% %f.'glrgt’)lbﬁ'g\?\f LASK% eU(I;elvA
trle?t ment , 3dzenrad1°umHm mpidamplémshtdu vithdeimimeat vitemimt (THE-HK)Wasr ent i at ed
cells were i.hcuh an a I d
m.acrophagesé' i’ﬁ%b 'Heci"Hm tg%"l@cgd Qrﬁtbg? ﬂﬁggﬂ%ﬁ%o X g for 8
lmog. Tlhley/ V\ﬁrﬁpqweﬂmedjmwdre;a&pemm wetls BPA/PE-20! ﬁs}suplllae piateleerdainipgof 1 x
cells 3
Cin a5 o OBl REERishs to BB idinE} & dericlpidiaxisen B LK GoRdll) BL 37
licorice extelsotitrato edmciemtrealsodnesulated: 6@'50“15’3 on fopdRhighdiatBeerat 37 Cin

5 % COpf
iy o e%néaér%jé r@ﬁ@h%'@g&éﬁ%&ﬂa Whd iﬂeé-ﬁ’o%tlﬁé bactémdlﬁéreqemaeé& hat i glnu%f 1

super nat ant @spitaken esing %8@%69%63% B\Pwﬂawef%‘ﬁ%%mf?? Fmg &ﬂ"@ i ncubat ed
in culture wedr. Um%vm rghag%ny\bubmutwelre §tained memttt%ai'ysteibubieh()tOOs.ﬂ.l) fanl18t ed Wit h
LPS, were ursmend Tﬁe we s? \Evcrel%l washed four times with distilled water to remove unbound crystal

violet dye and dried for 2 h at 37 °C. After adding 100 uL of 95 % (v/v) ethanol to

each well, the plate was shaken for 10 min to release the stain from the biofiims and

the absorbance at 550 nm {Assp) was recorded. Assays were run in triplicate and the

means * standard deviations of two independent experiments were calculated. See,

Table 2.

{0078] _;l‘he effect of plant fractions on P. gingivalis cell viability was investigated
using the tetrazolium sodium 3'-{1- [(phenylamino)-carbonyi}-3,4-tetrazolium}-bis (4-
methoxy-6-nitro) benzene sulfonic acid hydrate (XTT) 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 uL XTT/menadione.
After 1 h at 37 °C, the absorbance at 480 nm (Asgg) 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 ficorice 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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[ 0082] Determ nation of cytokine |evels: Commercial enzyne-I|inked

I mmunosor bent assay (ELISA) kits (R&D Systens, M nneapolis, M\, U S A)
were used to quantify IL-18, IL-6, IL-8, and TNF-a concentrations in the
cell-free culture supernatants according to the manufacturer's protocols.
The absorbance at 450 nmwas read in a mcroplate reader with the

wavel ength correction set at 550 nm [0083] Statistical analysis: Two-way
anal yses of variance were perforned to conpare the nmeans of the different
condi ti ons. vdYié REERRE BFlARELCOPBRIARALhiBfilmFbaRitibh Catihbredte plopefedand evel (P
val ue) . [ O0g4idpbi Pl phdiimemt ory effect. The extracts of the present

I nvention caused a significant inhibition in vitro of interleukin 13,

i nterl eukijn 8 and T UfiahibR@CT 0S| Besarpkit®SFULGrovth &FyP. NEB4capibidges] pr oduced from
a U937 cel|s, a humaphgnguab! ast PGitgouaken) gingiedlls | i heffestonul af ed Wi th LPS of
Aggr egat i bact er acti heisgiget encpbibfilans at| a concentygbgielisofa L0 pg/ nl and at
5pg/ m for | nterl eukip(afii- These| (uesnl) t s we@ue/nddnf i r Meidfilm(cétho] | ndependent
experinentfs. [0085] L| aihedesty ex}ract caused a signi fvieakty) i nhj bition in
vitro of interleukin|@gminterlpukin 8 and tunor necire®ly fackor-a (TNF-a)
product i on| bigorive€aphaged-2sti nul ated with LP32of P| gingivaljs at a
concentratBrragtarying from5 -{10 pg/nl I These results were confirmed in
two i ndependent experinments. [0086] HPLC Anal ysis of the Supercritical CO2
Extract [0087] Sanples of the extracts of the present invention and
extracts produced by prior art methods were anal yzed by hi gh pressure

| i qui d chroneszg]r apms greph@tiond:higgsematibddteradctioomydetamdohtiaps ATEGuUr e used

f ol : 008 . =Cl+ -
(o i TR e B RO e AR
Zor bax C- 18wa@sgagrdwin thain apgrepiiate sullyre 99digctPD weredpelatep framdhere tptpyial \pbi | e
Phase: MeCNynOtyh HethodldoQlinel)- [kedtn'Ekaboratory.

[0080] Treatments of macrophages: U937 cells (ATCC CRL-1583.2), 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° celis/ml and seeded in a 6 well-plate (2 x 10°
celis/well in 2 ml) at 37 °C in a § % CQ; atmosphere.

[0081] The macrophages were treated with the licorice extract at concentrations
up to 250 pg/ml and incubated at 37 °C in 5 % CQ;for 2 h before stimulation with
LPS at a final concentration of 1 pg/ml. After a 24 h incubation (37 °C in 5 % CQ,),
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.5.A.) were
used to quantify IL-1B, IL-6, IL-8, and TNF-a concentrations in the cell-free culture
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0O mn.4555 3 mn. 4555 25 min. 1000 25.1 m n. 4555 Conditioning:at |east 20
mn. Flow Rate: 1.0 mM/mn Col. Tenp: 30C Detector: 280 nm (bw 16, reference
450 nm bw 100) Run tinme: 25 min. Post tine:5 nm [ 0089] The results are
presented in Figure 1. The first chromatogram (A) shows an extract w th hot
water and it contains only hydrophilic conmpounds. The peak eluting after

4.5 mnis cyrrhizic acid, According.to S

erent on CPRUMAENRAERRRSIE e TRaRiAch RS Srgblfis TheREBleEHB &Moo
The second vedsrreat incaymicnopid} réasleawilibemwavelangth Gemqtlantseteﬁ’téw R&. chr omat ogr am
(C is an ethyl acetate extract, both are very simlar in conposition, with

L he except' 85])2! st sétﬁﬁ@él%a@s@t@onwéa Bijbdd 61 vanaRRURAS pbdrieling et ween
0-4 mn. nponent s of tract are ligc %F?‘gldln(l

el uting af tCOMPage emwséﬁ@eldﬁ@b‘ﬂ‘%q'%?érp‘ G'E‘Q‘:esét"ﬂ?lcﬂ'bs‘ r 21 nmin.),

t oget her wididhimantatitgkeobs idve{ AJafiépnoi d peak 3 around 18 min. The
supercritical extract usi ng et hanol (EtOH) as a nodifier contains nore

hydrophilic ound hat e | I ifier, and
contains t hgfn(r%qghe P[S il m"’ta Ff??&c?)% %’lmc?%% oéﬁfft ?%S}%%?Pg&gﬁgég Mor eover ,
from an enwigrdiivaaninhibitipoirntitroéf intedeykint 1 irGDRUkiRtE arsttuTigerecHsisc a sl |

percentage &g%cglgﬁl gg Lna?:?opégﬁ ﬁrgd&gg b 9?290&95 %Wm@ﬁ?MEOPh' lic and

l'i pophilic ' percritic extracts i coricidin and
| i cori sof | dewtentia gelblirtei sgmugptejbwitmld?ﬁ of Aggregatibacter actinomycetemcomitans at

a concentration of 10 pyg/mi and at 5pg/mi for interleukin 6. These results were

confirmed in two independent experiments.

[0085] Licorice extract caused a significant inhibition in vitro of interleukin 6,
interleukin 8 and tumor necrosis factor-o. (TNF-a) production by macrophages
stimulated with LPS of P. gingivalis at a concentration varying from 5 — 10 ug/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., § pm, with Zorbax C-18 Guard
Column: (Cat. # HP 990967-902 and HP 820950-925).

Mobile Phase: MeCN (0.05% TFA)-H,0 (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)

Runtime: 25 min.
Post time: 5 min.
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[ 0090] Licoricidin and licorisoflavan A were isolated fromthe supercritical
CO2 extract of the present invention as follows. A quantity of about 433 ny
of licorice CO2/EtOH extract was subnmitted to nmedi um pressure liquid
chromat ography (MPLC) with a BOchi G600 MPLC system (Buchi Anal yti cal .
Flaw |, Switzerland) using an ODS- based (Phenonenex Luna C 18(2), 100 A)

stati onar u etonltrl sf | t
of 5 nmL/ mynwégctf%%%aﬁ oNnt al ned e(Ial Col PIFI(QISW%( @%@ﬁ@%ﬂ&%éﬂf&c@“ sg}lvl ;\?aﬁ
A (21.5 ng)anetracttith ted water and fticaotaing ety hymeh-mmmgouoﬂsﬂwea& din was
about 89 Y%eiflg'dher RYMih % leyhfRidROMARYMG A 1R estiruilartbnd n ¢ he

cont ext of e present I nve he term’ |soI ated" in r_F gards to the
|'i coricidi rietenton ﬁ"ﬁ@)@%f‘h'&'@&ﬁ'@&s B\‘"y prasenfia therdiot watpe pxtrash THcIas88S puriti es

of about S5QHErRAtograRAES s a MU kthBRoI%xRAct @he BHedhroradogiam/(C) W an éﬂnﬂr greater,
about 80 wt. 9% or gpeat % or

greater or 56kl eYGchbot ﬁ’Sl”e@rsHﬁ'?aérmco"@?ﬁV%q”'%ath *C(?Pg %‘3&% or body care
conposi ti ornoamwmsnengfdrmanhoborﬁpdmdsf(elbtirrgmetvmadnm4 anird). | Themagpof | avan A

| solated fr el aneet)ééﬁ (9fex ra argﬁ)éo]ng]éngh]ee@lna%legé’gwl hiza sp. 2. The

oral care of 'BY 01RO erein the licoricidin and
licorisofl aamirilcmls,orﬂevarsb[htebd ing mfien 2drmiext togetherorith ansunidseNifiest flaveeoid| ant

A ycyrrhi 2g,e5R.3 é}BQnd"gﬂwﬁJh “rr{eflﬁn &ﬁﬁcaY‘@a&ra%Msﬁrﬁ}ﬂiﬁ%&%Et@W H@Srnﬁ‘ddlfbk cal C2

extracti on process e oral care or r |t|on Claim 2,
wher ei n sai @nsins Bete hydraphilic FB’@P°‘67dst“P?é“Iﬂ %Hﬁ‘?’c@ @9@9 Y Qﬁﬂr ‘conpri ses
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water (45:55) as solvent and a flow rate of 5 mlJmm Fractlon 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 81 %. Inthe

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 wi. % or greater, about 90

wl. % or greater, about 95 wt. % or greater or about 99 wt. % or greater.

22



9. The pastille, chewing gumor |ozenge of aimb5, wherein said
licoricidin and |locorisoflavan Ais at a concentration of 0.005 wt. %to
10.0 wt. % 10. The dissolvable tablets of Claimb5, wherein said
licoricidin and | ocorisoflavan Ais at a concentration of about 0.01 wt. %
to 5.0 w. % 11. The dental floss of Cdaim5, wherein said licoricidin
and | ocorisoflavan A is at a concentration of about 0.1 wt. %to about 5.0
wt. %of a wax mixture used to coat or inpregnate said dental floss. 12.
The body ca{aﬁéiﬂg)osition of Claim1, wherein said oral care conposition is
selected fr a group consisting of, body |otions, skin creans, soaps,
shanpoos and conditioners, sun screens, anti-inflammtory topical agents,
depi l atory conpositions, shaving cream aftershave |otions or deodorants.
13. The bodk car&novaipest o bedtar€icainpositiondomnptising voe or mare®fof sai d
l'icoricidin,and.| ocorjsof] gﬁan A,iS 1Ealtttedafrconcen rapto&‘eof betlfllte p‘farﬁ5 w. %

to 2.0 w oHcoricidinand licorisotlavan A'iso om an extract o root o
Glycyrrhiza sp.
2. The oral care or body care composition of Claim 1, wherein the licoricidin

and licorisoflavan A are isolated from an extract of the root of the plant
Glycyrrhiza sp. and wherein the root was extracted by a supercritical COz

extraction process.

3. The oral care or body care composition of Claim 2, wherein said extract of
the root of the plant Glycyrrhiza sp. and comprises an essentially glycyrrhizic
acid free extract wherein the major components of the extract are prenylated

flavonoids.

4. The oral care or body care composition of Claim 1, wherein the licoricidin

and locorisoflavan A have a purity of at least 90%.

5. The oral care composition of Claim 1, wherein said oral care composition
is selected from a group consisting of, dentifrice, toothpaste, denture cleaner,
dental floss, toothpicks, mouthwash, mouth-rinse, pastilles, chewing gum,

dissolvable tablets, chewable tablets or lozenges.

6. The dentifrice of Claim 5, wherein one or more of said licoricidin and

locorisoflavan A is at a concentration of about 0.01 wt. % to 2.0 wt. %.

7. The denture cleaner of Claim 5, wherein one or more of said licoricidin
and locorisoflavan A is at a concentration of about 0.01 wt. % to 2.0 wt. %.
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8. The mouthwash or mouth-rinse of Claim 5, wherein said licoricidin and

locorisoflavan A is at a concentration of about 0.01 wt. % to 2.0 wt. %.

9. The pastille, chewing gum or lozenge of Claim 5, wherein said licoricidin

and locorisoflavan A is at a concentration of 0.005 wt. % to 10.0 wt. %.

10.  The dissolvable tablets of Claim 5, wherein said licoricidin and

locorisoflavan A is at a concentration of about 0.01 wt. % to 5.0 wt. %.

11. The dental floss of Claim 5, wherein said licoricidin and locorisoflavan A
is at a concentration of about 0.1 wt. % to about 5.0 wt. % of a wax mixture used

to coat or impregnate said dental floss.

12, The body care composition of Claim 1, wherein said oral care
composition is selected from a group consisting of, body lotions, skin creams,
soaps, shampoos and conditioners, sun screens, anti-inflammatory topical
agents, depilatory compositions, shaving cream, aftershave lotions or

deodorants.

13.  The body care composition of Claim 12, wherein one or more of said

licoricidin and locorisoflavan A is at a concentration of about 0.05 wt. % to 2.0

wt. %.




