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Matri x netal | oproteinases, which are referred to as MWs, are a naturally
occurring famly of calcium and zinc-dependent endopepti dases that are
found in nmost mamMBIGRADMEAREXQOASBOSITHONS aND WETHORS MWPs or an

i mbal ance between MWPs and inhibitors of MWs have been suggested as

factors in the paideoSosa FERENG S TOSRELAN B AFFIICAArioNS he breakdown of
extracellular matrix or connective tissues. [0003] The nmj or conponent of

perio r I bone)
B R i e R A
r enod éilddi ox It Decepeher dHRGA% whiddt is incorfoesttd batiney MRsicdegr ade vari ous
conponents of the extracellular matrix both in physiol ogical and

pat hol ogi cal conditions. The patBWCE@GROUWD producti on of destructive MVPs
| eads to an inappropriate and excessive degradation of matrix. The

over pyeude f Mk ﬁfetaﬂilgﬁﬁo&éiﬁ;sby v e f@¥Birdd foadsaaMPRNG e h @aRIAL &; QRuihgf i 1St
degradi ng osteoid e nonm neralized and newly synthesized bone matri x)

and t s ﬂ@@amrngandmnmﬂmement reeéqnemlq*ages hatdre f@lndnn guist mmmaé@st%wrons of

periodontitis |nc essl fo ti.0n
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MBj Or hekastden @ﬁggé@teB/NPEacfdﬂﬁin thb ?&‘tﬂo geneslh 6f difeadegdhacitdriead B tHelteeakdown of
extracel lular matrix. The |evel of MWP-13 expression correlates to

per i oéétﬁtcﬁ}(l‘iﬂ@r@?MQ?&PH@‘WH@@‘(B%SUCMVP 13 is detected in di seased peri odont al

tissu cted in
heal t TPQnﬁ%ﬁ%%XﬁhP%%3Yg%ﬂk@5n%%§?ﬂ§ngp urndwwggmé na?h%ﬂé?% %gy,

152( G)Lvedléﬁlgor(elﬁsgﬁgamdﬂﬁﬁﬁd Natrixi metﬂm;aétbmmeet(MMBSafelﬁvmlmd kmemdak’singn
enzynme responsi ble for bone re ption_and cartil age destruct

¢ hourmtededodmpeaia. Reeressie SANER Arerpde Vasods soaeo e@(ﬁéfféhf‘o?xtmﬁﬂ&% are al so
known, 1,8 €tk in ?H&s%l?},ﬂbé{ ahd Bétﬁéﬂo%{éhlaéonﬁ tiohnd e AN SvetboBuGidht C
periodontitis. 1n addition, known to contribute to both bone and

connedestmetivd BMRs ldedsttp an unappmpmawaamd entessivg tbgrpdatiopdd ntailix. dTlseases.
12,.573

bo11) R REAs iR TARERE St st Ol e Usasating 5 0id (6 er of da

ant i - hodhREFELQT ddaaeN SydthNeeBdbne Riatix) and iR AcesdidRdhd RbirAC YsLitiAgsn used
in the treatnment of periodontal disease. These agents often do not prOV|de

adequ&teeﬂl@gﬁﬁbm@mﬁqsmonwf periodpgfitiriaclpding isb1gi ) &gessipra pediet frimation, doss|of

progr rtheiinore, powerful side effects are found
W th %%ib fax#mﬁﬁgggﬁﬁﬁg?ggﬁgép Hence, there is a great need for safe and
ef f ec{000d] MMPaP)is boe of the amjdtidestrwteive MYIBO tha} plals henlgin ddgerdatioun ef thany
treatments for varlagglg% ects of periodontal disease, there.remains a need

to de§ErsplUA MAHKo P MM 3 ek prsss b AITel PTG PEEPIQALS SHRISHi ent s whi ch
tar gegld@%t NAGEPL Vs MRS el hﬁalsé@s@a bbﬂ&foﬁtam&%e 8§ 9{ BhEQ8 &Mcﬁ%uﬁlﬁdt i ssue

br eak In partlcular there I's a need devel op |rrprove oral
conpoboweensMMA-Ehist rant gettectwm H]thwhiat muco:nat riiatees!. HovebiothJdoon® afesor pti on

and cqn SUMVARY [0008] In a first aspect, a
nethog &8?JFﬁgwﬂhﬁigg%qggééﬁﬁﬁ%trlx met al | opr ot ei nase MWP-13 conpri sing
adm nf@hsr Mgt Retallsplk@sdsean wlsik@eivh 8 ah BRIARSE P IRSBIOR bo reforPBéd | X
net al rot ei nase -13 inhibitor, wherein the natrix nmetallo rotelnase

MVP- 139 eptilBge @stmgtxwméb@wtmmhﬂﬁéa@ ertigpaetbrits- sElergedievels @ABEYIPyl 3ext r act

NDM ;

N g e
2- 1 salitgqy MMPnBt 1|§)kh§Wﬁ It@btﬁmlbuteafmnab@e arfingbnaeotive mlaiueaiesmidmene;of [ 0009]
The nmet hod provides a new nechanismfor effectively inhibiting matrix

met al PEpRbEthagdovpl diseaspy epeltdb ¢! @l @5¢li Ngeases dge@ér@p%j condi ti ons
caused by MWP-13 expression. The present inventors have surprisingly found
that cranberry extract NDM acetyl keto fl-boswellic acid (AKI3BA),
resveratrol, 2-isopropyl-5-nethylcycl ohexyl 2- hydroxyphenyl carbamate,

4- acet am dophenyl 2-isopropyl - 5- nethylcyclohexyl carbonate, and

conbi nati ons thereof, effectively |nh|b|t matri x netal | oprotei nase MvP-13.
[0010] In a second aspect, an oral care conposition, the conposition
conprising an orally acceptable carrier and a conpound selected fromthe
group consisting of cranberry extract non-di al yzable nmaterial, acetyl keto
13-boswel lic acid, resveratrol, 2-isopropyl-5-nethylcycl ohexyl 2-
hydroxyphenylcarbanate 4- acetanldophenyl 2 |sopropyl 5 nethylcyclohexyl

[ T " o oy



[0011] In a third aspect, an oral care conposition conprising a conpound
sel ected fromthe group consisting of cranberry extract non-dial yzabl e

mat er i al ,wacetiyis41set o 13-boswel lic acid, WD 2011/ 08473PPUNSUBAOLAL061491
resveratrol, 2-isopropyl-5-nethylcyclohexyl 2-hydroxyphenyl carbanate,

4- acet am dophenyl 2- isopropyl-5-nethyl cycl ohexyl carbonate, and

conbi nations thereof for the treatnment or prevention of a condition caused

by MVioobg] EXRERSES bftimickéHidi2InoAkte@idad aiidReheitoty Sahis(gsAegsadat i on of the
extracellular matrix, loss of attachnment, tooth |oss, tooth nmobility,

pockebisplaspberiagns aas tetssydinesysed iDteArqagpemrSoi @ipntaldsoere3 These ageety

t hr oughou r.anges. a . f | bl nd every
val ueg&%na{]d P%t%\fmg? ?%Jet?lﬁég ?%@%@Rﬁga&tﬁ%@gfﬁ@m%@ %ﬁelofg{r%gtel%g{éﬁ]r e selected
as t hprdgpdstibn vsthefdidehs:. MaRYermdrs, madirful Side efftdts aeffeneners nwist dtofthewi n are

hereb%/ ingorg{orated by reference in their entireties. In the event of a
conf | fhetapigs. Alcaes ithare isgnees nep i saksand elfegpiedherapy fosthesadisoniersa cit ed

refer ﬁ?@z], Agtpﬁ.t%\rtﬁgr% e gl'ar?f b na3h’1reﬁts Cf&f[uarn%{llsg asg[eptg %f*her%bﬁt%? d%&ﬂ@,rﬂ%r%e

speci ercent ages and anounts expresse erein and el sewhere in
t he speediid Caded omdskebog ch ingprovederrsitcoagosition edepritiog perveangradiestswhiekei ght .

The anounts given_ar ased._on the active wei ght of the terial. [00151 As
used F?é%eéidﬁs"mﬁl&‘?/Wﬁ%t a?fgflélfaée %’?Pearﬁ?rﬁté‘?‘b?qdél%“ﬁtﬁﬂl?&%}g& Lt erials that

enhangesi 4he Haske REd & & hpk@Rd okA1R@48H0 GREROShith Oget MOPLIA, WHicrsome

enbodl ments, a conposition conprising a therapeutically effective anount of
a MVPediBribuths foi ot banedesmptomednidycoanestipe Libdue destructien.. | n sone enbodi nent s,
the MMWP-13 inhibitor is selected fromthe group consisting of cranberry
extract non-dialyzable material, SUMMARK¥to fl-boswellic acid,

resveratrol, 2-isopropyl-5-nethylcyclohexyl 2- hydroxyphenyl carbamate,

4- acel @B BPERY hspéct, § afitidVtbr BreiEtibitibs Y€ ahexiyktatlapldanaike MMRPd 3a

conmbi nation of two or nore thereof. [00181 In sone enpodi nents, the MwP-13
i nhi bremeprising admiaistesinerte 8 fipd agebigpti CIRSRREUUSFIBRNEP BTy ext r act

non- dj ] 4 I . - i i e/ d :

2-1 so%ﬁ%@?@ﬁ%ﬁy cyébolﬁg’%ékxﬂ}ﬁg%gg%% g%wgglro zra@n%!tn %fe I‘z’f@ég gr%l‘:i %)oéﬁsenyl
2- i sopdiequd frém-tha@bhy konsidtinpeX ytanbarpenaceNDahccatyt ketb PAatsivehicakid wo or

nore thereof. [0019] In s odj pents, the conposjtion further nprises
o At e OGBS T E T Ha N o B RS RB it -agEPT B g
agent jsodrobl Ry diiGcRftkyl @ArbNBR! &lH RhALRIhs tiRfeogdhesi on agent, a

surfactant; a fodm'nodulator, an abrasive, a pH nodifying agent, a
humec{®6f] ThaDethod btO8dRSIRSTMUSROMBOT 06 tifectivalymolibiinggedtrizgent, a col or ant,

a tartar .control i cal us nt, a fluoride . ion sour i va

2t mrg gl se ML padhihy PO Ragr BrehatiPls B Bl SR Br AR Lo

[ 0020¢xpred¥Rine Mine Girdveitifivdnsrs Reve SOPINAGE frund Wee cenbagy agert NDNIcakol ,

gl ycerin, sorbitol, propylene glycol, polyethylene gI%coI, a polyner, alkyl
pol ygkste Bstaseellispgyd, (Aé@%ébﬂ?ﬁé’?’é‘}mba?slﬁQi?f%Yl’rS,'mSFhYH%’ﬁ]LO &yl 2F0021] "I n sone

enbod enl F2: (50 QS OGL I FAEGHAL, Bng | N SOMTE
enbod%lg(gﬁ%@,he{ﬁﬂ garg%ﬁ@%t ’OZP h?egargl([aﬁgﬁ%;y .ﬁz ?%5?3&3 en‘%o}g?ﬁe n}l{ég? ?ahe poél’ yrrlrer is
POL OX&dvidhahtddhd tiagred?] ¢ARGNK €1 rinhibit @&t boiketallapaidisdst MN¥IPolrd. BASF Cor por ati on) .
I n sone enbodi nents, the ol get hg/l ene . gl ¥co| is PEKO0. . .

[0010] In a second aspect, an oral care composition, the composition comprising an orally

acceptable carrier and a compound selected from the group consisting of cranberry extract non-

dialyzable material, acetyl keto B-boswellic acid, resveratrol, 2-isopropyl-5-methylcyclohexyl 2-

hydroxyphenylcarbamate, 4-acetamidophenyl 2-isopropyl-5-methylcyclohexyl carbonate, and

combinations thereof, wherein the compound is present in an amount effective to inhibit MMP-

13.

[0011] In a third aspect, an oral care composition comprising a compound selected from the

group consisting of cranberry extract non-dialyzable material, acetyl keto f-boswellic acid,
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[0022] Any orally acceptable natural or synthetic flavorant can be used,
such as flavoring oils, flavoring al dehydes, esters, alcohols, simlar
mat er i al swoand/msetsi nat i ons t hereof. Fl avorants i ncl udePcaniskénomei4snge,

marjoram parsley oil, spearmnt oil, cinnanon oil, oil of w ntergreen
(methyl salicylate), peppermnt oil, clove oil, bay oil, anise oil,
eucal yptus oil, citrus oils, fruit oils and essences including those

der i VR4véh@sn bedmropyRsangRylchdldRuxyl2 - apeiok ptenyRpibatate, 4hactanilopaespe;
appl e, strawberry, cherry, pineapple, etc., bean- and nut-derived flavors
such wepwoyleeetisdexsiphexyl carbopatgnind combippigns tregeof fordhe irpatenenty

encapsgflr‘{?@%% Jflaf'%:\é%i?i%%aus%@g?fﬁevgll?li’g{f%&pﬁ‘&%%ﬁpf' Al so enconpassed within

f1 avoP erein are ingre provi de fragrance and/ or other
senso[goief Aew! a nethdde fieufihy dégialatidn nfithe@firbdefiular maangilesy of hit@bhtrent, Such
i ngredi ents include_nenthol, nenthyl acetate, nmenthyl |actate, canphor,
eucal {gethiospiteoth mebiitygrosket farpatiogiaad bapglosdl | cassia, oxanone,

[ al pha}-irisone, propenyl guaiethol, thynol, linalool, benzal dehyde,

ci nnanal dehyde, N-et hyl - p- n@iFAH-BD O KN

N, 2, 3-trinmet hyl-2-isopropyl butanam de, 3- 1-nenthoxypropane-1, 2-diol,
ci nnaff1dp Ay deedythymeholt, mogessdre (€GA) a shetthanddondescabiog cadedndleveryajue and
m xtures. t hereqf. One or re flavporants are optianal| resent..in a total
Amountiebis G Egan, A DU a0 RGBS Rl 1o s et SPRRBS Al v et ¢ om
about D, &idi0 aR PFBendcithll ABeAPRE helb i WchHoshi@lby def@¥icednthdir @fir@lzouin 0. 1
to about 0.5% [0023] Sweeteni ng agents anong those useful herein include
dext r feevepoifpdertflicoies definitiarsia therpriesens disclgasee end thagef deitedrgterencefhar |
mannose )Qél Ofe ri bt(%slg, fructose, |evul ose, gal actose, corn syrup,
par t i RSP RGOS #8805 ar ch, hydrogenat ed starch hydrol ysate, sorbitol,
manni {0014] Xyilds§ etherwisd §petidied, dlbpuredntageasimbarhauiis expecdsadiereinamnd ebewherand
salts thereof, sucral ose, dipeptide-based intense sweié‘tie er%,g(?c cl amat es,
P

I
di hy ditodRapessfirasion ghpldrbs pideastoqtioretst to Pepgsniapes ppse HEGEL 491
[ 0024 - I St erials inparting a desirable texture or
ot herL%eémea?%ﬁ%{%gﬁft?]\%e\géslghgo@%ﬁﬂgtggan%osi tion. These may i nclude aggl onerated
si |'i cgooiar Nisakabhdréiat flaverant® sefgrad ahpmategiakodoimuraiof masgiatsahatenharsgsh as
SORBCSI LO BFG series, (e.g., BFG 10, BFG 50, BFG 100, etc.), CBT60S, CBT70,
or ACS$1a%C 8§ 3 PUBROS B mercial |y avail abl e from PQ Corporation, Valley
For gejoofenesnyanbs [00251 Col orants anong those useful herein include
pi ng'EI{]t S, I]Clyesl, 'akes and agents inparting a particular |uster or
r ef | e(@017] fryscsnecémbalipents) 4 erpagdionsomprising ejtbarspeiiodbi ¢hiaetise ameuE0dat s are

oper a t.o .provide a white or light-colored c i 4F gk surface,
0 b ac e RRRHH Ee G B ey SR A SERRAMASRE o R0 cen

ef f ectihvgtoy ic@Ndcadtfsh e ¢rbep canpdasg bf aanbanddixanact wnrdidiyiblappesialnce, in
particul ar col or and/or opacit of the compaosition tao enhance

1/ Oor, y, Ol
at t r ageatvidistosbowy el headdrgsieertiol Anpopreay §medydpickbesyldsl or ant can be used,
i ncl ugj d, pi G 1 Cas i | ci um
car bo B BB BB e VAR g8
ti t ancombdhior otwozirmeoroxtietkenf. red, yel |l ow, brown and bl ack iron oxi des,

htca BT TR EhGmEae he VIR SonFBEot fr Eurd el Al B e it o ar e
opt i opahh )péﬁl%%f"ﬁoﬂ-ﬂiagrzﬁtqg & atd PRt ty Plet@ B WL Qi £ovaledlt 220 ]op r

exanpl'e abouf 0.01%to about 10%or about 0.1%to about 5% [ 002 n

cer t abmmehylogilotenyk?-hydrexgphepplsitbamats, ¢-apctimidopbenyt drignpreyldn opt i ona
abrasi v seful for_.exanple as a.palishing agent. Any orally acceptable
abrasFﬁ@““éﬁﬂﬁﬁxﬂéﬁﬁPnﬁﬁtmﬁVB%FﬁFgﬁgﬁé§£79€b§¥¥?%?%”gize) and amount of

abr as i[0(ﬁ9f nosnge BEbsEhest atle sOmpditiod ethlr @AgTREs ifarioplagxcasai, wel y abr aded
in notinal use of the conposition. Suitable optional abrasives include

si | i cahittring egenipinabigienial agensi deamingrosel. piflaxpaer agent, AFWSFICRRSAEMIXEY wit h
alumn i b : ' t ' e f
Arong A issisagr s RuBARTP S8R b TR EREROER A BRM M P L IGUER

pol ynmet aphosphat es and pyrophosphates. Illustrative exanples are dical ci um
ort hophosphat e di hydrate, cal ci um pyrophosphate, cal ci um pyrophosphat e,
trical ci um phosphate, cal ci um pol ynet aphosphate and i nsol ubl e sodi um

pol ynmet aphosphate. [0027] In certain enbodi nents, the conpositions
optionally conprise a tartar control (anticalculus) agent. Tartar control
agents anong those useful herein include salts of any of these agents, for
exanple their alkali netal and amoni um salts: phosphates and

pol yphosphat es (for exanpl e pyrophosphates), pol yam nopropanesul fonic acid
(AVPS), polyolefin sulfonates, polyolefin phosphates, di phosphonates such

o o ~ O~ o I



[ 0032] The oral care conpositions of the various enbodi nents preferably are
inthe formof a dentifrice. The term"dentifrice" as used throughout this
descri pt iw0,200ense18¢s a paste, gel, or liquid fornul ati oRCT/Is01dERt4LT ri ce
may be in any desired form such as toothpaste; (including deep striped,
surface striped, nmulti-layered, having a gel surround the paste); powder;
beads; nout hwash; nmouth rinses; |ozenge; dental gel; a periodontal gel; a
li qui Qni?dtlﬂtﬁ j232)| zﬁgeﬁgh cBRir4it | N@rtar dbanbblandealfiaeg agalt,(:ehﬂmbr[t@ ighisduree, a saliva

di ssol vabl e, partially dissolvable or non-di ssol vable filmor strip; a

waf er Stllﬁuwlﬁ&agﬁﬂt tadwat@t,t%acaﬁlbw&paﬁf tw%tmflaa’fﬁt ¥k oche; a dental floss,

|
I qui g(gdjﬁ : qUI odi} n?sri%hhgrgo?m& a% CRL L QR ebtPnift §%§‘J‘tﬁ%&§ﬂb£%§%’€%ﬂﬂ%%d&er (Spr ay

bott| orrm ate applica ortab

dr op- geipeteat ghgob pblykibyleae ghkcdl, pipbbinlee, ztlh}hlpeiygayqokndw(zﬁl’(ﬁ), ptotysar’qate

conbi nat i ons thereof. As used herein, an "orally acceptable carrier"” refers
to a AREXaPT BENBBhbi nation of materials that are safe for use in the
CONMPOS(faiy ’[t?s S OIFEREMERS QP%&;&t&lﬁg@%&Pﬁ%&h&ﬁ%f k&l’lﬁth%!fcch@ﬂiﬂ O o@f233] As
used here Ohe terms "ora acce l e vehicle” or "orally acceptable
carri em'boahefeﬁts the atmyolvlehﬂmh«ii t]sectmé einhodiorents| theipalynzanys BPLOKAMERS! fri ces

d I hi cl d I
one. or0r ELGRENIEH B GeF ity SROER ASE Solpafinio B in SRod BN

t hi ck g@,@thy@nggfyfcaplg@@@man abrasive, an anti-cal culus agent, a col or ant a
f|aVO?I ng agen a dye, a potassiumcontaining salt, an anti-bacteri al

agent [Oﬁiéi; émglomlbi avgerigfdanatural pat?)tnﬂiieél@lﬂ?l\’ﬂ@nh@@élrheslse@ sHchisdayossg pHer eof .
e b RS BaE S AR il By G BRP L AR RS RERRSE i QBIAE 9T ouP

consi

nebul trmrdea@ﬁﬂm RhgH nﬁt@gbﬁhn@;%s*éylﬂlﬁ spdarmim vilgcihmaniad it, @ d‘f@t‘m@f@éen
application as a spray, a snall portable bottle containing sai dm xture

in | i (oedysdicratel BRPPEBRInGP claysstil SaY pibriniss oil. eycalyptusil. SR ells.dryitp)| e
Labl ety LOPASInIDARUAARLLae LA A6k 188BA Url o2 ARl CortBURIL, BbriddhMhaice

derive rorm er anb erry -jurce concentrate. berry juice’ contains high
ol ecgtape, applegbrawiadnes cladrsy, piBAMple,eat, Heah didtnubdetiexd fdvoedivek hoeoftes, host

cells as vveII as th 0-a bacteri.a.. The cranberry
ext 1 aERCRDM bSO ER S0 efiaied e o ma gl Rt i e iy 648

Lev- Dafig, é?rcbm?@s% in fYavorda®d Kthah :areJm%\reﬁnﬁfsQHat hbovidHr8randd a aillﬂﬂ%,othbr Am
Dent. Assoc 29 1719 (1998) [ 0036] Acet keto 13-boswellic acid (AKBBA)
i s a sewbnleffect invhe mnﬂouwhldlmqmea of W@mlmﬁéffB@svﬁetctul@grp@amt@ inghydeh

exhi bits antibacteri f ammoryadan oxi ities.
2011/ W&?@Tﬁ@f&@éﬁﬁi@ﬁo‘@i&é? 1%‘33%3?@p °p e“ﬁa nusllo @?% 163% %th%{l “pr oduce
ext r aghgenbR\ChdRh, aﬂtﬂonb F[E Hpﬁis@ﬁa( pﬂfpeﬂﬁrgtuh&&lol ltl‘iﬁhuldhﬂgoclﬂosmhldlel@yc&cl d
conpounds. For exanp oswel | ia sacra, B. frere serrata, g\nd B.

papyr icm@araaldnlmycteh&qthxétmm@p@em -scagroxanéns: i %é%méth@k%%?@f@yﬂ{%@v? e, 3-
Resver tyr Qla(r&gg; mly of
nol ec&ﬁééan#on@mgfaéeq 2I %Q%glﬁﬁgghﬁ%m cerdi q?etl s a og{e%%% %%/cg{%l g%%%i st yas
descr (Meh), ﬁnd-?menmies H’&t@tﬁtOﬁ&)@t mom@tflagorahis. ar@&lﬁﬁﬁlﬁBy presed idvByotsl, ani®@@8of It i s

an antj -f ent _or ht alexin pro b | ant I j fi
sper rrﬁ‘lt"t}’éu e/%too% %?%holg % y"‘p@éﬁ‘?ﬂ? Smgﬂ‘% ﬁ)éf%‘g’éa]g “Etoﬁ) ‘S)S{%‘bllttgg/%ﬁfoé?i ves
(S0l egogalv o F97 2 56 afla BoRE i §t1rté(ab(§9095% 113). As an AhR antagoni st,

resveratrol, the chem cal nanme of Is 3,54 -trihydroxystilbene, is
usef uf0®@ah émbﬂemngcaggrtemnng thiose u@ﬁlldle@ﬁlf wehusle dextegrgi pabydasirosd, S@t@‘@s ure to

AhR i nds i,nc nat d and Yy r

hydr o BB%QGX'[B&% ﬁ%‘t‘{ %ugﬁgzél?ag{ggsrebé ?‘%tﬁfe |1$Vr‘1ja & a% Sg yoiné I'n
addi t's?ﬂ ﬁ%ﬂ@rmfdf&kzéaaﬁaraee;?dﬂ%m& ttatcﬁ@y&@l;@ﬁt@vmtltdlh@amlﬁdmatthl of the
proi nflanmat ory cytoki ne Beta, by AhR | igands (Casper et al. 1999,
Mol ec ma&rtopmm@ﬂp@ggmewom sagolyariny @d:@atts %teﬁéé§cré]°5®§jépepflé€)@9§ed80rre

o o e LB SRR e E  IRAIAL i Qo LFARL Inf ARENIL Mqtoo 00 2 o Wt
aber r §nt™ i%n V dmni s ering to an animal, in need
t hereof, a therapeutlcally effectlve amount of a MVWP-13 inhibitor. In sone
enbodinents, the conposition is suitable for adm nistration or application
to the oral cavity of an animal. [0040] In sonme enbodi nents, provided is
the use of a MW-13 inhibitor in the manufacture of a nmedi cament for
treating conditions associated with aberrant MW-13 expression. [0041] In
ot her enbodi nents, the MW-13 inhibitor is selected fromthe group
consisting of cranberry extract NDM acetyl keto fl-boswellic acid,
resveratrol, 2-isopropyl-5- nethylcycl ohexyl 2-hydroxyphenyl carbamate and
4- acet am dophenyl 2-isopropyl-5- nethyl cycl ohexyl carbonate, or a
conblnatlon of two or nore thereof In sone enbodlnents the condltlon

S - . N R M AN A I~ o o o o T 1 o T Y



[ 0045] Parat hyroid hoinone (rat PTH 1-34) was purchased from Signa. [00461
Cell culture [0047] The UWR 106-01 cells were cultured in Eagle's m ni mal
essent i alwoediwnsu8EMEM) suppl enmented with 25 mM Hepes pRCT/U$2010861491
nonessential am no acids, 100 units/m penicillin, 100 pz/nml streptonycin
and 5% fetal bovine serum [0048] Real Tine Quantitative RT-PCR [0049] UWR
106-01 cells were seeded in 12-well plates and cultured for 2-3 days in

cel | pogypneuftetiechageianclad ingtewals empaihy uelﬁﬁlrabﬂmxﬁleé br athdrtfelmgrdnding was
changed to 1% fetal bovine serum (not 5% fetal bovi erum), for aqvernight
cel | ysexnfithe posmpositios. Jé\le$esm9\)é¥f@1‘1§PéE&]€Hl?§tt%SIlAﬁWf% 65 a}fﬁa?%@eéﬁ? for 15

mn a f
UVR 18’% %?gcelvpﬁll%?t (q] %é}{jhsl%%}g%rgn\’?m@t out nS%,'_(P u?ﬁ%&ﬁ%%ﬁ%%%g@;l o
r eagestc,), TBTa0S, RBT 100 ol AYC304IS silagrcommtarainly availablletfmne D&ﬂCWOﬂatlbme

I nvi troHen Superscript kit according to the manufacturer's instructions.
PCR wY&lIpeF o1genisgn NEIOBAVEENA usi ng priners, and the sequences used are |isted

bel o {OOQH COR: St &aRbi ﬁ%%hﬁﬁﬂﬂgieﬂﬁngluﬁeb &ts, 8%31(95 4rlaen oBER i mbartitE 8

(22.5 contal ni ng” ea pri mer . . and 5 }11 of the Platinum
SYBR @imemiaq]a@iar &mﬁewatylSD@x | pmrltngcagem)s Inmeouwandmmsntm@rmte ajencubat ed

at 50C for es f.or ont.ani,natjon of d t

at 95@3?@?162‘) H‘ioﬁ é"sW}Pff (?rﬂ Froigted cOMEEMe det \f&f 8cer§)qac9%%m§@% EDG& amen
cont i pegGordsQn ﬁ&n@a\f&hﬁ&e@lﬁat%@@@ﬁé&h%tffe@ﬁ‘ve@& cShietd Dby the c6@peNIasn, .8dRER) | NY
and el ongation of the primers at 60C for 30 seconds. Relative

quant nfthfatapmaranfcegerpert@xbr eelet anml/quenpadiey, of Herfompeyitigs thephanee 2- del ta del ta

sarp) BUSCRRELTa U OnSIRE Ry i BRGSO HE R PUE A A Bt S 6 01001
[ 005 1lyd3ranagi gro€fid) @4€ enidatmidvigsils @ettmale, cABURTATKINIE] 6AdEaSTudT dilidate,( sense)

- ACAGT TCA CAACCTGCTG- 3! (anti sense) Rat p-actin
5' AGTEATSTROSFATBEATHCAE; sifige HEwuns doxeiscroavrdsTebaeienc v adilaknse)

[ 0052] F—?gﬁﬁg% Sertic ah P "{’Ju?-lfg?o Hl'c'lp'r{lﬁ{%\éagsf fv?(%%}i Qlftraﬁ{aﬁﬂp Efftﬁrﬁat@& hﬁ@aCt

non-di'a material (cranberry ext H’sti mul at ed” MvP- 13
expr esSmurth waghloeidt ethd nhiRfive thddeef. c(Dnmdnenox;e oeldmr&s: areI‘dDM)Mky nresepbined

accordi ng to a petho cribed |ss al . J.. Am s, ASSOC.
150 1 oo bos 0 06Fia & b &P oy e erriael “REHA AL S OAR QTS 3BT y2i ng
cranbgrbyd 4hloa€sd,hr ough a hi gh nol ecul ar weight cut-off dialysis bag. The

substance left 1n the bag that does not dialyze out is the non-dialyzable
mat er {¢126] NDMytain embodiments, the compositions can further comprise an optional abrasive

useful for example as a polishing agent. Any orally acceptable abrasive can be used, but type,
fineness, (particle size) and amount of abrasive should be selected so that tooth enamel is not
excessively abraded in normal use of the composition. Suitable optional abrasives include silica,
for example in the form of precipitated silica or as admixed with alumina, insoluble phosphates,
calcium carbonate, and mixtures thereof. Among insoluble phosphates useful as abrasives are
orthophosphates, polymetaphosphates and pyrophosphates. Illustrative examples are dicalcium
orthophosphate dihydrate, calcium pyrophosphate, calcium pyrophosphate, tricalcium phosphate,
calcium polymetaphosphate and insoluble sodium polymetaphosphate.

[0027] In certain embodiments, the compositions optionally comprise a tartar control
(anticalculus) agent. Tartar control agents among those useful herein include salts of any of these
agents, for example their alkali metal and ammonium salts: phosphates and polyphosphates (for
example pyrophosphates), polyaminopropanesulfonic acid (AMPS), polyolefin sulfonates,
polyolefin phosphates, diphosphonates such as azacycloalkane-2,2-diphosphonates (e.g.,



[0055] Cranberry extract NDM at 10 ppm 4 ppmand 1 ppmin sinple solution
showed MVP-13 inhibition activity. The fold change in MW-13 gene

expressi omonreliaBixse to the control sanple is shown in TabrasioDeatabe 1
Aver age Standard deviation Negative Control 1.07 0.35 PTH 72.88 2.01
Cranberry 10p_pm 0.78 0.32 Cranberry 4ppm 1.22 0. 15

azacycloheptane-2,2-diphosphonic acid), N-methyl azacyclopentane-2,3-diphosphonic acid,
ethane-1-hydroxy-1,1-diphosphonic acid (EHDP) and ethane-1-amino-1,1-diphosphonate and
phosphonoalkane carboxylic acids. Useful inorganic phosphate and polyphosphate salts include
monobasic, dibasic and tribasic sodium phosphates, sodium tripolyphosphate,
tetrapolyphosphate, mono-, di-, tri- and tetrasodium pyrophosphates, sodium trimetaphosphate,
sodium hexametaphosphate and mixtures thereof.

[0028] In certain embodiments, the compositions optionally comprise a fluoride ion source and
useful, for example, as an anti-caries agent. Any orally acceptable particulated fluoride ion
source can be used, including potassium, sodium and ammonium fluorides and
monofluorophosphates, stannous fluoride, indium fluoride, amine fluorides such as olaflur (N'-
octadecyltrimethylendiamine-N,N,N'-tris(2-ethanol)-dihydrofluoride), and mixtures thereof. One
or more fluoride ion sources are optionally present in an amount providing a clinically
efficacious amount of soluble fluoride ion to the oral composition.

[0029] In certain embodiments, the compositions optionally comprise a saliva stimulating agent
useful, for example, in amelioration of dry mouth. Any orally acceptable saliva stimulating agent
can be used, including without limitation food acids such as citric, lactic, malic, succinic,
ascorbic, adipic, fumaric and tartaric acids, and mixtures thereof. One or more saliva stimulating
agents are optionally present in saliva stimulating effective total amount.

[0030] In certain embodiments, the compositions optionally comprise a nutrient. Suitable
nutrients include vitamins, minerals, amino acids, and mixtures thereof. Vitamins include
Vitamins C and D, thiamine, riboflavin, calcium pantothenate, niacin, folic acid, nicotinamide,
pyridoxine, cyanocobalamin, para-aminobenzoic acid, bioflavonoids, and mixtures thereof.
Nutritional supplements include amino acids (such as L-tryptophane, L-lysine, methionine,
threonine, levocarnitine and L-carnitine), lipotropics (such as choline, inositol, betaine, and
linoleic acid), and mixtures thereof.

[0031] In various embodiments, the oral composition according is not intentionally swallowed,
but is rather retained in the oral cavity for a time sufficient to effect the intended utility. In other
portable embodiments (such as a lozenge, mint, bead, wafer, liquid formulated for oral
application from a small portable nebulizer, liquid formulated for oral application from a small

portable drop-generating bottle, or a soft pliable tablet), the oral composition is intentionally



Cranberry | ppm 2.57 1.41 PTH + Cranberry 1 Cppm 33.03 11. 04 PTH +

Cranberry 4ppm 46.72 9.27 PTH + Cranberry | ppm 54. 49 5. 86 [ 0056] The

resul ts swownil/os47Babl e 1 denonstrate that cranberry ext PatiusShDMocdRgr eases

t he expression of PTH stimul ated MVWP-13 gene expression. This suggests that

K/,rvgnberry extract NDM prevents matrix degradation by reduci ng expression of
- 13.

swallowed, optionally after retention in the oral cavity for a time sufficient to effect intended
utility.

[0032] The oral care compositions of the various embodiments preferably are in the form of a
dentifrice. The term “dentifrice” as used throughout this description, denotes a paste, gel, or
liquid formulation. The dentifrice may be in any desired form, such as toothpaste; (including
deep striped, surface striped, multi-layered, having a gel surround the paste); powder; beads;
mouthwash; mouth rinses; lozenge; dental gel; a periodontal gel; a liquid suitable for painting a
dental surface; a chewing gum; a dissolvable, partially dissolvable or non-dissolvable film or
strip; a wafer; a wipe or towelette; an implant; a foam; a troche; a dental floss, liquid formulated
for oral application in a small portable nebulizer (spray bottle), liquid formulated for oral
application in a small portable drop-generating bottle, a soft pliable tablet ("chewie"), or any
combinations thereof. As used herein, an "orally acceptable carrier” refers to a material or
combination of materials that are safe for use in the compositions, commensurate with a
reasonable benefit/risk ratio.

[0033] As used herein the terms “orally acceptable vehicle” or “orally acceptable carrier” refer
to any vehicle useful in formulating any of the dentifrices described above. Suitable orally
acceptable vehicles include, for example, one or more of the following: a solvent, an alkaline
agent, a humectant, a thickener, a surfactant, an abrasive, an anti-calculus agent, a colorant, a
flavoring agent, a dye, a potassium containing salt, an anti-bacterial agent, desensitizing agents,
stain reducing agents, and mixtures thereof.

[0034] Some embodiments also provide a composition selected from the group consisting of: a
lozenge, a mint, a bead, a wafer, a small portable nebulizer containing said admixture in liquid
formulated for oral application as a spray, a small portable bottle containing said admixture in
liquid formulated for oral application as a drop, and a soft pliable tablet.

[0035] The cranberry extract non-dialyzable material (NDM) is derived from cranberry juice
concentrate. Cranberry juice contains high molecular weight materials (NDM) that inhibit
bacterial adhesion to host cells as well as the co-aggregation of many oral bacteria. The
cranberry extract NDM was prepared according to a method described by Weiss E; Lev-Dor, R.;
Kashmamn, Y.; Goldhar, J.; Sharon, N.; Ofek, Itzhak, J. Am. Dent. Assoc. 129, 1719 (1998).
[0036] Acetyl keto B-boswellic acid (AKBBA) is a useful active compound isolated from the

Boswellia plant which exhibits antibacterial, anti-inflammatory and antioxidant activities.



[ 0057] Exanple 2 [0058] The inhibitory effect of AKBBA on PTH stinul at ed
MWP- 13 expression was tested. AKBBA was purchased from Sabi nsa Corporation.
WO 2011/ 080 28LRGT7SWS2010/ 061491 [ 00591 AKBBA at 10 ppm ipaT4isaqiomésiol ut i on
showed MWP-13 inhibition activity in Table 2. The fold change in MW-13
gene expression relative to the control sanple is shown in Table 2. Table 2
Average Standard devi ation Negative Control 0.89 0.25 PTH 406.05 122.16
AKBBABJH i ik.adlen@s &2rees that produce extracts having anti-inflammatory properties, including

boswellic acid compounds. For example, Boswellia sacra, B. frereana; B. serrata; and B.
papyrifera and their sub-species produce suitable extracts.

[0037] Resveratrol (3,5,4’-trihydroxystilbene), the parent compound of a family of molecules
including glucosides and polymers, is a potent AhR antagonist as described in French Patent
Application No. 9805673 filed May 5, 1998. It is an anti-fungal agent or phytoalexin produced
by plants classified as spermatophytes of which vines, peanuts and pines are prime
representatives (Soleas et al., 1997, Clin Biochemistry, 30:91-113). As an AhR antagonist,
resveratrol, the chemical name of which is 3,5,4'-trihydroxystilbene, is useful generally to
prevent the toxic effects of environmental exposure to AhR ligands, including, for example,
halogenated and polycyclic aryl hydrocarbons, polyaromatic hydrocarbons and polychlorinated
biphenyls. In addition, resveratrol has been demonstrated to prevent the induction of the
proinflammatory cytokine, IL-1 Beta, by AhR ligands (Casper et al. 1999, Molecular
Pharmacology, 56:784-790).

[0038] Methods of Use

[0039] Some embodiments provide methods for treating conditions associated with aberrant

MMP-13 expression, comprising administering to an animal, in need thereof, a therapeutically
effective amount of a MMP-13 inhibitor. In some embodiments, the composition is suitable for
administration or application to the oral cavity of an animal.

[0040] In some embodiments, provided is the use of a MMP-13 inhibitor in the manufacture of a
medicament for treating conditions associated with aberrant MMP-13 expression.

[0041] In other embodiments, the MMP-13 inhibitor is selected from the group consisting of
cranberry extract NDM, acetyl keto p-boswellic acid, resveratrol, 2-isopropyl-5-
methylcyclohexyl 2-hydroxyphenylcarbamate and 4-acetamidophenyl 2-isopropyl-5-
methylcyclohexyl carbonate, or a combination of two or more thereof. In some embodiments,
the condition associated with MMP-13 expression is selected from periodontal disease,
degradation of the extracellular matrix, tooth mobility, tooth decay, loss of attachment, tooth
loss, pocket formation or bone loss.

[0042] EXAMPLES

[0043] Parathyroid hormone (PTH) stimulates the transcription of MMP-13. The experimental
method utilizes PTH to stimulate MMP-13 transcription in UMR 106-01 cells, which are cells



PTH + AKBBA 10 ppm 59. 77 18.33 [0060] The results shown in Table 2
denonstrate that AKBBA decreases the expression of PTH stinulated MvP-13
gene expreo20arns47Bii s suggests that AKBBA prevents natr PKTASQradetsdon by
reduci ng the expression of MW-13. [0061] Exanple 3 [0062] Resveratr ol
(3,5,4'-tfihydrostil bene) is a polyphenolic conmpound found in grapes,
especially in grape skin and seeds. Resveratrol was purchased from Sabi nsa

Cor poativédtrorh Q&3steBBRYIRS @llle. The UAAR PPED1 2611 RREDrod{iep REBIullm SN @sken 0. 1
ppmin sinple solution showed MW-13 inhibition activity (Table 3). The

fol d dor ingretfgun-of B Tgbereosspastsinaifre- ebegt ¢- 9o Ui Lt keak dnitrnel of ieodprisal s

shown i,n Tabl T verage Standard devi ati on Negative Control 0.68
o o6 R e RS oY o 100ppm |
[0044] Material

[0045]) Parathyroid hormone (rat PTH 1-34) was purchased from Sigma.

[0046] Cell culture

[0047] The UMR 106-01 cells were cultured in Eagle’s minimal essential medium (EMEM)
supplemented with 25 mM Hepes pH 7.4, 1% nonessential amino acids, 100 units/ml penicillin,
100 pg/ml streptomycin and 5% fetal bovine serum.

[0048] Real Time Quantitative RT-PCR

[0049] UMR 106-01 cells were seeded in 12-well plates and cultured for 2-3 days in cell culture

media. When cells were confluent, the cell culture media was changed to 1% fetal bovine serum
(not 5% fetal bovine serum) for overnight cell starvation. The cells were preincubated with
active ingredient for 15 min and then incubated with PTH (10" M) for 4 hours.

[0050] Total RNA from UMR 106-01 cells stimulated with or without PTH was isolated with
TRIzol reagent. Total RNA (0.1ug) was reverse-transcribed to cDNA with the Invitrogen
Superscript kit according to the manufacturer’s instructions. PCR was performed on cDNA using
primers, and the sequences used are listed below. All were amplified by adding 2.5 pl of cDNA
to the PCR mixture (22.5 ul) containing each primer (0.2 pM) and 12.5 pl of the Platinum SYBR
Green qPCR SuperMix UDG (Invitrogen). The reactions were pre-incubated at 50°C for 2
minutes for decontamination of dU-containing DNA by UDG, then at 95°C for 2 minutes to
inactivate UDG and activate Taq. The PCR program continued for 49 cycles of denaturation at
95°C for 15 seconds, annealing and elongation of the primers at 60°C for 30 seconds. Relative
quantification of gene expression was determined by using the 2-delta delta CT method where
fold changes in gene expression are relative to control samples. All samples were normalized to

B-actin.



1.09 0.04 Resveratrol 5Cppm 0.38 0.22 Resveratrol | Cppm 0.65 0.09
Resveratrol | ppmO0.71 0.06 Resveratrol 0.1lppm 1.07 0.24 PTH + Resveratrol
100ppm 0.w06 20112848BTH + Resveratrol 5Cppm PCT/US2010/061491

[0051] Primer sequence

Rat MMP-13 gene
5’-GCCCTATCCCTTGATGCCATT-3’ (sense)
5°-ACAGTTCAGGCTCAACCTGCTG-3’ (antisense)
Rat B-actin

5’-AGCCATGTACGTAGCCATCC-3’ (sense)
5’-ACCCTCATAGATGGGCACAG-3’ (antisense)

[0052] Example 1
[0053] The inhibitory effect of cranberry extract non-dialyzable material (cranberry extract

NDM) on PTH stimulated MMP-13 expression was tested.

[0054] The cranberry extract NDM was prepared according to a method described by Weiss, et
al. J. Am. Dent. Assoc. 129(12), 1719 (1998). The cranberry extract NDM was obtained by
dialyzing cranberry juice through a high molecular weight cut-off dialysis bag. The substance
left in the bag that does not dialyze out is the non-dialyzable material (NDM).

[0055] Cranberry extract NDM at 10 ppm, 4 ppm and 1 ppm in simple solution showed MMP-13
inhibition activity. The fold change in MMP-13 gene expression relative to the control sample is

shown in Table 1.

Table 1
Average Standard deviation
Negative Control 1.07 0.35
PTH 72.88 2.01
Cranberry 10ppm 0.78 0.32
Cranberry 4ppm 1.22 0.15
Cranberry 1ppm 2.57 1.41
'PTH + Cranberry 10ppm 33.03 11.04
PTH + Cranberry 4ppm 46.72 9.27
PTH + Cranberry 1ppm 54.49 5.86

[0056] The results shown in Table 1 demonstrate that cranberry extract NDM decreases the
expression of PTH stimulated MMP-13 gene expression. This suggests that cranberry extract
NDM prevents matrix degradation by reducing expression of MMP-13.

[0057] Example 2

[0058] The inhibitory effect of AKBBA on PTH stimulated MMP-13 expression was tested.
AKBBA was purchased from Sabinsa Corporation.

10



0.91 0.79 PTH + Resveratrol 1 Oopm 1.86 0.69 PTH + Resveratrol |ppm 19. 97
1.81 PTH + Resveratrol O0.1ppm 46.02 5.78 [0064] The results shown in Table
3 denonstweatelttdsatsir esver atrol decreases the expressi onPoffi/uUsTH®6i4oLI at ed
MWP- 13 gene expression. This suggests that resveratrol prevents matrix
degradati on by reduci ng expression of MW-13. WO

2011/ 084781PCT/ US2010/ 061491 [0065] Exanple 4 [0066] Conpound A

(2-1 sEPsPPXKBBATEL lydpsy i Diekysolutioh yhswed/ PP B datribision hetjvityas Table 2.

representative structure of Conpound A is: . .
The fold change in MMP-13 gene expge%smn relative to the control sample is shown in Table 2.

Table 2
Average Standard deviation
Negative Control 0.89 0.25
PTH 406.05 122.16
AKBBA 10ppm 1.45 0.62
PTH + AKBBA 10 ppm 59.77 18.33

[0060] The results shown in Table 2 demonstrate that AKBBA decreases the expression of PTH
stimulated MMP-13 gene expression. This suggests that AKBBA prevents matrix degradation
by reducing the expression of MMP-13.

[0061] Example 3

[0062] Resveratrol (3,5,4’-trihydrostilbene) is a polyphenolic compound found in grapes,
especially in grape skin and seeds. Resveratrol was purchased from Sabinsa Corporation.
[0063] Resveratrol at 100 ppm, 50 ppm, 10 ppm, 1 ppm and 0.1 ppm in simple solution showed
MMP-13 inhibition activity (Table 3). The fold change in MMP-13 gene expression relative to

the control sample is shown in Table 3.

Table 3
Average Standard deviation
Negative Control 0.68 0.28
PTH 54.64 6.03
Resveratrol 100ppm 1.09 0.04
Resveratrol 50ppm 0.38 0.22
Resveratrol 10ppm 0.65 0.09
Resveratrol 1ppm 0.71 0.06
Resveratrol 0.1ppm 1.07 0.24
PTH + Resveratrol 100ppm 0.65 0.24
PTH + Resveratrol 50ppm 0.91 0.79
PTH + Resveratrol 10ppm 1.86 0.69
PTH + Resveratrol 1ppm 19.97 1.81
PTH -+ Resveratrol 0.1ppm 46.02 5.78

[0064] The results shown in Table 3 demonstrate that resveratrol decreases the expression of
PTH stimulated MMP-13 gene expression. This suggests that resveratrol prevents matrix

degradation by reducing expression of MMP-13.

11



OH Conpound A at 7 ppmin sinple solution showed MW-13 inhibition activity
(Table 4). The fold change in MW-13 gene expression relative to the
control saopba/ss7sshown in Table 4. Table 4 Average St angarsdoidevidation
Negative control 1.19 0.16 PTH 445.18 111.95 Conpound A at 7ppm 7.41 2.65
PTH + Conmpound A at 7ppm 14.674 3. 68

[0065] Example 4
[0066] Compound A (2-isopropyl-5-methylcyclohexyl 2-hydroxyphenylcarbamate) has a

0
ERe
H

OH

representative structure of Compound A is:

Compound A at 7 ppm in simple solution showed MMP-13 inhibition activity (Table 4). The

fold change in MMP-13 gene expression relative to the control sample is shown in Table 4.

Table 4
Average Standard deviation
Negative control 1.19 0.16
PTH 445.18 111.95
Compound A at 7ppm 7.41 2.65
PTH + Compound A at 7ppm 14.674 3.68

[0067] The results shown in Table 4 demonstrate that Compound A decreases the expression of
PTH stimulated MMP-13 gene expression. This suggests that Compound A prevents matrix
degradation by reducing expression of MMP-13.

[0068] Example 5
[0069] Compound B (4-acetamidophenyl 2-isopropyl-5-methylcyclohexyl carbonate) has a

representative structure of Compound B is:

c}iﬁr

Compound B at 10 ppm in simple solution showed MMP-13 inhibition activity (Table 5). The

fold change in MMP-13 gene expression relative to the control sample is shown in Table 5.

12



[0067] The results shown in Table 4 denonstrate that Conpound A decreases

t he expression of PTH stinulated MW-13 gene expression. This suggests that
Conpound wopnaveswiss matri x degradati on by reduci ng expr @ssiusaoiofociuiP- 13.

[ 0068] Exanple 5 [0069] Conpound B (4-acetanm dophenyl

2-i sopropyl -5-net hyl cycl ohexyl carbonate) has a representative structure of
Compound B is: Conmpound B at 10 ppmin sinple solution showed MWP-13
inhibition activity (Table 5). The Tadle5Schange in MVWP-13 gene expression

\AD.

relative to the control sanple-is-shownin-Table 5—WO——
2011/ 084781PCT/ US2010/ 061491 Tabl e 5| AXg@eage Si addid G¥@HaRi on Negati ve
control 1.2 1N%ga’12tliﬁ+vepébn 2070372082 124 0.24

PTH 257.03 20.82

Compound B at 10 ppm 5.78 1.94

PTH + Compound B at 10 ppm 49.86 25.03

[0070] The results shown in Table 5 demonstrate that Compound B decreases the expression of
PTH stimulated MMP-13 gene expression. Since the level of MMP-13 is correlated to
periodontal clinical indexes, this suggests that Compound B prevents matrix degradation by

reducing MMP-13 with parathyroid hormone (PTH) stimulation.

13



Conpound B at 10 ppm 5.78 1.94 PTH + Conpound B at 10 ppm 49. 86 25. 03
100701 The results shown in Table 5 denonstrate that Conpound B decreases

t he expr esoizon/ms#78PTH st i mul ated MVP- 13 gene expressi onPCsiuse@ohadl evel of
MWP-13 is correlated to periodontal clinical indexes, this suggests that
Compound B prevents matri x degradation by reducing MW-13 with parathyroid
hor mrone (PTH) stinmulation. W) 2011/084781PCT/ US2010/ 061491 CLAI M5 WHAT | S
CLAIMED IS: 1. A nmethod for treati @gAM®Ndition associated wi th aberrant
MWP- 13 expression conprising adm nistering to a subject a therapeutically
ef f ectwMRTARUMA IMEDGsanberry extract NDM acetyl keto 13-boswellic acid,
resveratrol, 2- isopropyl 5- nethylcyclohexyl 2- hydroxyphenylcarbanate

4- acetanldophen I i sopropyl - 5- et hyl c onate, or

conbi Aat i oft %Fthf)@vg’rd?eaﬂ%% %C‘?‘H}é‘l‘%?ssocz‘ateall' Wt ﬁg?‘%ﬁﬁw a?’ﬁ?f%smﬁher ein the
condi tion asg a%g&gl\msftéh REn'S Ect%er%ée&?&@m éﬁ‘é&i@e h#osfl Fetf®efryom t he
group consi st egrad t|on f the extracellular matrix, | oss of

at t achnment exuet NIDMmcetyﬂ ket B-baswetliv deok sgsvemaubh memrd)pytl-)i-mptb&ke@bh@?yﬂmt i on,
bone Ioss, ti.ons of t t her eof A conposi.tion

conpri si ng%z gFPé‘?’H tGeEmalE, éfafm%ﬂlépé’go??g&n‘POQ{Pp%}'Wthi’?yl ﬁﬁ?ﬂlt or, and an
oral |y accephaklt& of@lchim®inatidn off W0 &AABRIhdrkem of claim 4, wherein t he
MWP-13 inhibitor is selected fromthe group consisting of cranberry extract

non-dhal yz qug ﬁieﬁﬁ)td f! ICﬁs'lll %E%é &@thncilﬁorlP ﬁeWth%H GvifhCbSrraktNINAL A 1 Ol

2-i sopropyl nmet hy cy ohexy ydr oxyphenyl carbamate, 4- acetam dophenyl
2- i sopr opy kxjiresvitnhy kdyatdiremythe gmub@nnmmnga]fdegt@qumaxﬂthm@ctltahéhémf 5. The
conposition of 4, wherein the ris ranberry

| MVE- h b t
ext r act noﬂ“aa?’ia(f?/gglé? pitachleat ong or ngore fg5th, i?ﬁ%g%glﬁ’tl ni’)(fcb n@aﬁ’?ﬁ 5t Rﬂ%tﬂoé’i n the
MVP-13 i nhihid 195s, GRIBEHBiIRSH AR Yo kEinerd Berebpswel 11 ¢ aci d.

3. A composition comprising a therapeutically effective amount of a MMP-13 inhibitor, and

an orally acceptable carrier.

4, The composition of claim 4, wherein the MMP-13 inhibitor is selected from the group
consisting of cranberry extract non-dialyzable material, acetyl keto B-boswellic acid,
resveratrol, 2-isopropyl-5-methylcyclohexyl 2-hydroxyphenylcarbamate, 4-

acetamidophenyl 2-isopropyl-5-methylcyclohexyl carbonate, and combinations thereof.

5. The composition of claim 4, wherein the MMP-13 inhibitor comprises cranberry extract

non-dialyzable material.

6. The composition of claim 4, wherein the MMP-13 inhibitor comprises acetyl keto -

boswellic acid.
7. The composition of claim 4, wherein the MMP-13 inhibitor comprises resveratrol.

8. The composition of claim 4, wherein the MMP-13 inhibitor comprises 2-isopropyl-5-
methylcyclohexyl 2-hydroxyphenylcarbamate.

9. The composition of claim 4, wherein the MMP-13 inhibitor comprises 4-
acetamidophenyl 2-isopropyl-5-methylcyclohexyl carbonate.

10.  The composition of any one of claims 4 to 9, wherein the composition is a dentifrice.
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7. The conposition of claim4, wherein the MVW-13 inhibitor conprises
resveratrol. 8. The conposition of claim4, wherein the MVP-13 inhi bitor
conpri sesw@-20s0883py 1- 5- net hyl cycl ohexyl 2-hydr oxyphenyCtarsh@omstaor 9. The
conposition of claim4, wherein the MW-13 inhibitor conprises 4-

acet am dophenyl 2-isopropyl-5-nethyl cycl ohexyl carbonate. 10. The
conposition of any one of clains 4 to 9, wherein the conposition is a

dent i firji ce.The\8GmPOdifibéd 84 SHPCT /MIRZ8A HQfehABiceid selét®edCRoomad fio0p cOfsistingi M
11, wherein the dentifrice is selected fromthe group consisti ng of :

t oot hpast e;ofdtaophraste; drsa strinsel rpniknaste; syrfacg sipsd foqtianasicomulplayers
| ti-| A i ng. : - : ds;
mut ayertﬁ%ﬁ;%ag%}, IQ%@%?ropﬁdlﬁggog?ﬁﬂ&gﬁgg&%% l?e%giqg(ﬁﬁﬂ\gashpgﬁ%gl;rmsQ@a S

nmout hwash; ses; loze peri odont da liquid
sui t abl e f dozepge;ehiadgd; dpaicalonslpélag Hyuid saitebie fog pgining a ddniabairfaad|ae,
partially dissol vable or non-dissqlvable filmor strjp; wafer; a w pe or
tovel ette: HAVINgRUER R dissokvabls paaﬂ%%@w&fvaaimﬁ]patdlwiygél?%ﬂmjiSHlpr» 8r nul at ed
for oral  aRplCatiod By@eRBRI infaMirh AhoGmPIbb: aldefid] fods Rl Rihudiar or @
applicati o%fn’g 51%;? Itg\ggret g%{nem@r np’- ggnrélf ating bot gﬁge;og’ sug?t ﬁab\gde

t abl et ; or far @ehdpptiadtionrin afsntallgpoanabletbotlet hewid ddrmulated for oral application in a

small portable drop-generating bottle; a soft pliable tablet; or a combination of two or

more thereof.
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