COVPCSI TI ONS COVPRI SI NG MYRI STI C ACI D AND USES THERECF CROSS- REFERENCE TO
RELATED APPLI CATI ONS [1] The present application clains the benefit
of U S. Rvownsiiopak Patent Application Ser. No. 61/ 309, @Cé/Useortiozdset

" COVPCSI TI ONS COVPRI SI NG MYRI STI C ACI D AND USES THEREOF, " filed March 2,
2010, the entire disclosure of which is hereby incorporated by reference.
FI ELD OF THE | NVENTI ON [2] The field of the invention is related to
ant i bact er i atoasOSNTONSFOMPRASANG MPRPOAIC ACNS ANDIUSES N2ASREOF

adm ni stering said conpositions to patients in order to prevent or treat

i nfl ammati on and/or bacterial infection in patients in need thereof.
BACKGROUND [ 3] CRESSIYFRRINCE 16 kI AIER AbBILATIBASON that occurs as a
result of host responses agai nst specific mcroorgani sms and eventually

| eads to tissue [t r ucliheopresend applisttéani elaigsnibiei keatfitonis U.Onkrevipienilodont al

i nfl ammat i i.ni. h id proceed
i an anpl | TR APBlceih 86 o BLSARERY Enlea CONMTERIRONS TORMRSERA, ¢

confi ned. MY@éﬁﬁﬂalACIDhél\é}irWSESaéﬁHﬁﬂﬁ)lbf filne Mosh 3.edponsk: anerel at er

repl aced by re specifi.c ventually beconme redundant in
ternms of tr%la ?Slrllrg(f rvlvgnc:iln herrren rpsfjﬁ ecm}ir((;’lqeims |rrportant tolimt the host's
response and prevent the |nflannat|on from devel opi ng i nto periodont al

di sease. Wiile it has been shqun | es participate in the
initiation and devel opnent of ’n]ebg)gﬁﬁ%w\éﬁgiﬁ%chani sns, the inportance
of counter-regul[ed2ry rkefidd es the ifiveai@O Fdiedhio ianfibaarTialt oidy amesponse has
recently beeH consi der ed. ci ds have(Peen shown to regul ate

[ 4] . Fatt
a variety of'dRRYRE F‘émﬁqs&f@E%f‘é‘g ?1%%{?‘%08% YIRS nF CRPPAMREE Py di sease.
I'n addi ti onpatibdts Besd@l s preba@f Br Gl WTlabihaiioh add/or RCkHS ifBAicdes parae t he
amount of arachjdonic acid in cell menbranes reduci ng ei cosanoi d production
via cycl oox¥igesidieceind | i poxygenase. The integration between arachidonic
acid byproducts and their involvenment with | eukotri ene and prostagl andi ns
| eads to inflammati on control. These nmechani sms have been shown to play
important roles in the devel opmeAGFGR@FNSHont al i nf | anmati on. Mor eover,
hi gh epithelial pgfpetr gllionnaht sl Ve intfadiniaioRtalSc LR LUAbs @l pabyal
epi thelium suggest S that the local application may be favorable in the
t r eat ment oﬂesn@éw aduntt apecifisf Mgrapaganisms and eventuaflgjleagy fof @ysehdestugtipghat ed fatty
aci ds pl ay r revious in
Vi vo dat a, aﬁld 8@§1an ES%BH@E%“ (%g%eapgﬁgd‘%é% EeI{ri:fa%mgljmglji isqglgggléztﬁgo%@?(%f | ammat i on
can be medndt mflabinatone evand cal pappdd pati @mpbflectéﬂqul alttécthé anfegticacisds.
Recently, n X - D I fatty
aci d m i uren BB REANS, KOS ot kb iibhne Bop s TPACHIS MR 28 1200
aci ds, has lbteempﬁ\hed/vhy hord smcmctm@hdmstnhsewmah emlia\]/l@tbemmmdurrdanhme tissue
responsi veness t i m. nar resul t.S v that 1- TDC
signifi canttfmns’ ?ifﬁf ?h&%cﬁ’ﬁgx & KZ‘S " ke hﬁm{ﬁ“ O?Fasnresrp B nant
enbryoni c kpréi\nﬁythé HEIﬁ)n-nEaﬁBn ¢ehl c&vélbplﬂglgi&) pdmdmnkll didebdeoWh(lt itthlas beshoxane
synt hase receptor, which est hibiting platelet a ation
Uhir ough t heOrK B PHRK VRS PT RS 1% (¢ RSty onpssbating 8itnvest i gat e
the anti bacdedik@hediaflis@Rtthe infPohaitoal cuhtcpi@RRid 8dloflcctiyd @ngdl dfat ty aci ds
such as 1-TDC and non cetyl ated fatty acids such as nyristic acid (MA).

SUMVARY OF H{igmmpiomnNgiroRe has recentlydrerigonbidgedy are the fol | owi ng net hods and

conposi tions. A[ogfihod 1afiy bERAKERIbAA shBvh ATBLONY a GAAY tdf MAzyrat@ Pat i ent
in need thereof corrprl sing: providing a therapeutically effective anmunt of
myristic acPECRs dhghrapElcditnic Mynitue pisatre I akiéme 1t Bitndli 8%8r i ng sai d
nyristic aci@wh enad g aBdl ERNecredReRE MDA Cir AAMORC SER A Bl hSmEhi&Ctive to
treat the inflammatofy condition. [7] A method of preventing an

i nf | ammat orfpduchigdiieosangid pioducpen vie aycloaxygrnas and dipeorerssprdhi diteggatiopr ovi di ng a
pr ophy! act | . ATRUhchRonflYfch bl ro@fl«add @i rARAT TG b Lo R E SRk AD! ©
vehicle; admnistering said Istic acid to said patient, wherein said
adni ni st er i prgstigdandfn éf@th; enflaniprtenenntralh éfh%ﬁfmeahﬁmmsrlyqubmd ishavonto

L8] A et DOl PGSO PRCLELA S of ALEALONnh AL WEovED AR DT of
conpri sing:” provi a therapeuti cal ect1ve anount ri'stic acid
in a pharmaceutically acceptable vehicle; adm nistering said nyristic acid
to said patient, wherein said adnministering is effective to treat the
bacterial infection. [9] A composition conprising: a

phar maceutical |y acceptable vehicle arrd an effective amount of nyristic
acid to treat an inflamatory condition in a patient in need thereof.




WO 2011/ 109472PCT/ US2011/ 026807 [ 0010] A conposi tion conprising: a

phar maceutical ly acceptabl e vehicle and an effective anmount of nyristic
acid to tweantiaobgeteri al infection in a patient in nee#Crhse@af268BRI EF
DESCRI PTI ON OF THE DRAW NGS [0011]I1t will be appreciated that the draw ngs
are not necessarily to scale, with enphasis instead being placed on
illustrating the various aspects and features of embodinents of the

invention, dpindl ?aletr[l&ﬁla%hﬁy@f fattyl 82id@ tmaﬁgrggla@bal%@mhmn@ LR that

anti - bacteri aI i cac ristic acid, conpared to ot her conpounds.
[0013] FI G the iogalatlpplil%orgmaspw faxeralde insthe Aeptmpitios periodaripldnidanypitiosact er i al

activity agai nstod) 9i migbNal bSylhdd Q&téﬁaﬂ&pﬁﬁg%nﬁde [no@l%ileﬁﬂ Gaged gfepi cts
| i ne graphs corrparl ng nyristic aC| - TDC, cetyl rryrlstate and

pal mi tyI rrymﬂ@tna@@m nBashéon payidus tiy vive detahitbyas Tﬁ‘iﬂg@'@% e die oEguaNF- a,
IL-12, lJuﬁprgésl'dn%f ihﬁnﬁnatfbﬂ‘%aﬁ@g ni'edfa?eld Stﬁe :f)ﬁral cenf?) of %&%ﬂﬁ%ﬁ 2. TDC

[0015] FI epicts ne graphs conpari istid ac
cetyl nyri sfady ecidandRepaitlyi yétradyranglt mnmqun(ltTﬂéC} aafivel nyant)lolsatmhtddl t

monocyt emsdf é}; ggd m)lczture[ 8]8%%]0%&[?]&% Iag):i'egfd af ICf:t Ia]tedl‘tﬁgﬂou%QHer fai]t agldg ase over a

24 hour peri od epi C i'ne grapns conpartng myristic
acid, 1-TDGQas beenTiD@wnaenlyilblt’myfrdDEhEhﬁlGaptnpabmmm@fedmdeea’sw regrhsivéngs to

monocyt e e AFEn PrRsnar R Sy o len A b b cace over
a 48 hour pa&? peductiod i fifdnGecdntdepi ehisry@nit kideeygHEKIL296 ebipahiongh heTDC s
abi 116y o LR RORRS: Thhal Soflt Qe uL s LGRS MBlinG (RS2 POUT
aggregation through the COX pathway. Accordingly further study is needed to
investigate the antibacterial and anti-inflammatory properties of cetylated fatty acids

such as 1-TDC and non cetylated fatty acids such as myristic acid (MA).

SUMMARY OF THE INVENTION

[006] Disclosed are the following methods and compositions. A method
of treating an inflammatory condition in a patient in need thereof comprising:
providing a therapeutically effective amount of myristic acid in a pharmaceutically
acceptable vehicle; administering said myristic acid to said patient, wherein said
administering is effective to treat the inflammatory condition.

[007] A method of preventing an inflammatory condition in a patient in
need thereof comprising: providing a prophylactic amount of myristic acid in a
pharmaceutically acceptable vehicle; administering said myristic acid to said patient,
wherein said administering is effective to prevent the inflammatory condition.

[008] A method of treating a bacterial infection in a patient in need
thereof comprising: providing a therapeutically effective amount of myristic acid in a
pharmaceutically acceptable vehicle; administering said myristic acid to said patient,
wherein said administering is effective to treat the bacterial infection.

[009] A composition comprising: a pharmaceutically acceptable vehicle
and an effective amount of myristic acid to treat an inflammatory condition in a

patient in need thereof.



[0018] FIG 7 depicts 2 line graphs conparing nyristic acid, 1-TDC, 2- TDC,
cetyl nyristate, palmtyl oleate, palmtyl nyristoleate, and pal mtyl

nyri st at eworeotied472abi l ity to activate T-1ynphocyt e- mediPparas201EMR2680T el ease
over 24 and 48 hour periods. [0019]FIG 8 depicts 2 |line graphs conparing
nyristic acid, 1-TDC, 2- TDC, cetyl nyristate, palmtyl oleate, palmtyl
nmyri stol eate, and pal mtyl rryri state in their ability to activate

T-1 ymphocyt e- meqp@yiopd A cémpRiRAIGnPHEH 1ARHa A8 A hcdBlabiedShick:0020] FI G
9 depicts 2 Ilnq grg phs co ﬂsarln n@rls%lzagpama ] T%éc ga TDClCcetyI

nyristate, 9dlamaiprtivsasual Ofpiayr#ﬁﬂwwdrfgrﬂiegttaolpaé&ml infpsHOOHI PRGNt iy r i st at e
in their ahiliide¥eof© activate T-1ynphocyte-nedi ated |L-10 rel ease over 24
and 48 hour periods. [0021]FIG 10 depicts 2 |ine graphs conparing nyristic
acid, 1-TDC, 2- TDC, cetyl nyristate, palmtyl oleate, palmtyl

nyristol eate, and palm %0 i to activate
T- | ynphocyt e- nedi at ed | ﬁ?é?ﬁ;%ﬁ%gfge ovgpﬁgﬁg?ﬁgiﬁ%%r periods. [0022] FI G

11 depicts 2 i riQOlgﬂ apHSWdUmﬁ@prenlgted)Vhalt dreidcavaggschre 1ot TBEssapily PBGie,cet yl

myr i state, {E’ﬂ ?xlnﬁ asis ?Ils e%& %%mg ?J ”édté’ inf¥ ahﬁ%g% 1{1&1& a%e?g%?ih ?éamﬁlzs Jyr istate

in their ab| 0 ac Iva ocy ease over 24 and
48 hour perenﬂﬂmmdaﬁmﬂ thEBv@EﬁﬁRthﬁldm\l OF THE | LLUSTRATED EMBCDI I\/El\rI'S

[ 0023] Enbodi ne ft resent inv ion ar

however, expr esg{)@uﬁot eﬁgat ﬁais ?’nb THE eaetp“iuﬁ%etﬁ?la(?ﬁ%a%terh teqﬁaﬁ?'toéd to these
enbodi ment smyduit ama,tdmarpaltehﬁ) othérentmpaunds.s that nodifications that are

appar ent tothe illed nthe art and equival enf s ereof are al so
e uded. | LoosaBaTy eddti AgS b efita tRPner SE Shbr AHLBHETtal

conposi t i ongtigity a[gﬁmstszl? igingaelislisanct-deptiveds of preventing and treating

i nfl anmati on and/ or bacterl al infection in a patient in need thereof.
Conposi tions andOél hoddOnédrdpistschine %Plbgr%qf%ﬁa%g)}n}ﬁ’é%?j atig, hrlddfent or treat

condi tions yht hcé@ﬁtrhyﬂlﬁaft@cénﬂ%hﬁﬁbq i kAR iHe@NabBMG No ABhiReRgg-i tis. As
gingivitis (guminflanmation) usually precedes periodontitis (gum di sease)

t he t eachi ngedited ENk- %Hnl%éLﬁﬁeIéP & dLHr gMETd relegse grerani WU i@t i on al so.
[0015] FIG. 4 depicts line graphs comparing myristic acid, 1-TDC, 2-

TDC, cetyl myristate, and palmityl myristate in their ability to inhibit monocyte-
mediated TNF- a, I1.-12, TL-1p, IL.-8, IL.-6, and MCP-1 release over a 24 hour period.

[0016] FIG. 5 depicts line graphs comparing myristic acid, 1-TDC, 2-
TDC, cetyl myristate, palmityl oleate, palmityl myristoleate, and palmityl myristate in
their ability to inhibit monocyte-mediated TNF- a, I1.-12, IL-1B, IL-8, IL.-6, and
MCP-1 release over a 48 hour period.

[0017] FIG. 6 depicts 2 line graphs comparing 1-TDC’s ability to inhibit
monocyte-mediated cytokine release over 6 and 24 hour periods.

[0018] FIG. 7 depicts 2 line graphs comparing myristic acid, 1-TDC, 2-
TDC, cetyl myristate, palmityl oleate, palmityl myristoleate, and palmityl myristate in
their ability to activate T-lymphocyte-mediated IPN-y release over 24 and 48 hour
periods.

[0019] FIG. 8 depicts 2 line graphs comparing myristic acid, 1-TDC, 2-
TDC, cetyl myristate, palmityl oleate, palmityl myristoleate, and palmityl myristate in
their ability to activate T-lymphocyte-mediated IL-2 release over 24 and 48 hour
periods.

[0020] FIG. 9 depicts 2 line graphs comparing myristic acid, 1-TDC, 2-

TDC, cetyl myristate, palmityl oleate, palmityl myristoleate, and palmityl myristate in
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[0025] Myristic acid (MA) al so known as tetradecanoic acid is a saturated
fatty acid with the nol ecular fornmula CH3(CH2) 12C00H. The term "nyristic
aci d" as weedithwogn i s expressly not cetyl ated (esteri Preasestiozeser vl

al cohol ) unl ess designated otherwi se as "cetylated nmyristic acid".
Cetylated nyristic acid is a conpound found within 1-TDC (avail able from

| magenetix, Inc, San Diego, CA) a proprietary blend of cetylated

nonounsat ur@tiedbifigt bYacaedid -1y hphdte nfedti@Cl ORE deleile Wvek 2PdEM hdur612, 111 to
Spencer et al., and is hereby Incorporated by reference in its entirety.
2-TDC is a Psfi8pri etary bl end of nonounsaturated fatty acids, simlar to

1- TDC except thapotife fragt v 85)ids2 Ane oAhs &Eﬁﬁéhﬁi% BfrisdfiSaciptiaghd shed in the
Exanpl es bel ow, nyristic acid performed superiorTy to 1-TDC and the

cetyl at ed fHPEycetd nyssthigupsdmity] oleaepoalinitylnmyressphents. ardbpadwiylmeyrisiargnbact er i al
i nfection and, il eRUEHDg 10 hLARTRLL Aliaed . 2034 L0994 2RCH (URRAYH/ 026807

[ 0026] Pr ef er red éfmosilp:?%nsga%%tﬂodge provi deda%%e?eri ncig-nc%ge nmyristic
acid as an pemgdedi ent in a pharmaceutically acceptable carrier. Myristic
acid, to be use ei c . o r I.t.ab C i

non- excl usi vel qu(tnk?F udirijrllg': ?gg%b(r?%gg llgéég%P%% ?o?%p%%%{%?]n&%é% 4(:?(1’ Efﬁ’i?(grez fat, and
the li ke, fHOPCexgiplyestajfeORdiiNoldae, pdimitplahirsddeann dndoaipoginyrons: ijpr ovi ded

herein are pr.i i1y direct t reventin nd treati t he J pfl ammati on
and infectﬂgﬁrg@é@b%h?@ﬁmﬁfﬁﬁmgggggﬂgﬁ@f??gF%agkﬁ“h8§¥Q%'ﬂ@ﬁgig?nreaction
to bacteri gleribaf ection is inflammation, any suitable bacterial infection

can al so be prevented or treated using the teachings herein. According to
nore specific enbodi nents, the teachings herein can be used to prevent or
treat the infedHRNLBY HSURPTEONGFATIRAL EUTSVRATHEEMBHIIMENTS such as

Por phyr ononas gi ngi valis, Aggregatibacter actinomycetencomtan

Fusobact eri um n@¢23ht urRmbsdingns ot the Presed dpvspiien argdasarifed Belpwelt ihat hogeni ¢

bacterium examg espRisPtiia Rk hAgept@nt IhRAKAEIR dov ElibRGE €6 | @edehat the
teachi ngs herein can be used against are Bacteroides fragilis, Brucella

abortus, EsWrlinegmica beloraher fgdspirm idhat pradiiigations, thid a8p 4pRaranh ih R€unoni ae,
Nei sseri a gQROKKRAGRS thrPiRLGuivME S HeRof S EHIRRRAAS aerugi nosa, Sal nonel | a
typhi, Shigella d@ent eriae, and Yersinia pestis. In still other

enbodi ment s, t hd0@dhposliheitenbingehatin aairstedus ehamycpiiedenmpasidonsr eat

| nfection by AR RAFhE KERARGH Bk endnd ofa BRI MindhhiEr thd (iaheefiy Mt hods
of preventing a bacterial 1 nfection with nmyristic acid can non-excl usively
i ncl ude t heinfpidn gat ipehendfin gicert theros  drrnppsifionsouddecthedbmareigtaantbeon to a
patient pri i r ..such:. , I.nistration
to patient [%t%flg#aglryﬁhsg& ?dr g%%%%gﬂg%ﬁ ?lgié%n‘gllﬂgg(?tﬁ%fg&{%[aﬁgg@ﬁ&%tﬁg preferred
enbodi ment ssualt easdipegodcadtid. 0  CondiE tiiio nguan dnflaptnivids) afsudllye girécadesand
preventing bath i.nflammtio nd _infection, the teachin herei n. can al so
e used to el ISR et PhE et sl Bl ST PR Y Hsfbioon i n o
pati ent. Sushdidbsekeers non-exclusively include: acne vulgaris, asthnmg,

aut oi nmune di se chroni.c i.nf tion, chronjc prostatitis,

gl orrer ul onephri ﬁﬁ@%l hy%@é‘ﬁé‘?ﬁ#@%& Rl PSaWBWIC%WE‘F a§iWaledes, pel vic
i nf | ammat Ol‘fﬁttﬁh@@&&ﬂlthel‘rﬂﬂ&fufalﬂ%r@lﬂlai@H?}g@ﬂz)izfz@@lmtgit&nﬁgﬁﬁfsﬁ& h&d” dsr anspl gnt
rejection, and vasculitis. Mre specifically, preferred conpositions an
net hods ar eusﬁéj pERIDAYXPESHY é‘Qte‘i‘?ﬁlaﬁgj (GHerigd ‘Ylﬁb‘&ﬁl Ao R €ondi ti ons
charact eri zggerfe qye&eﬁﬂ&twm?ﬁétmcmf’. @agﬂa@éd WPristic AbidliH e chpduawiragd

proi nfl ammat ory cytokines; [L-113, IL-6, IL-12, 1L-8, MP-1

(monocyt e- nEdiad PG @vailpdle) fropy imagengix( incy SapdPisedy (&Y gErscety Metdedse) by
suppr essi NGee@MfePhoi®ina@hied 2l £¥kOKLINSS is fiidLein DrePeihels @ONMROSsi tions
and nethods dare directed to préventing and/or treating inflammtory

condi ti ons @RReReET elrdlz eyl isrershy preapsiaged hyfrelgrracoin ippmeresf. 3-hBPCHBRI owi ng
anti -i nf | anygt oy @k Boulskuba ks Seig@hitdr 14 1(Tod LaRRPRYE grmedi at ed
rel ease) by activating one or nore of sald cytokines. [0029]1n general, a
pati ent canfafty peitls be it agfrlotedd AssesoabdisheHan thes Exdnpiesr bedays grystsiiblaeidt o or
suffering fromh A nf | apmmt | [ O I € 0 are
suscepti bl elg To |%#{g§gr#]ﬁ(g%)}iq%nﬁg§g élin(r%i][1t 3%? %ﬁ&ggﬁ&;ﬁ%&%&bgﬁ%%ﬁi%gh

exani nat i onregmedy/tocoradagdactgridl lndeation askinfrebicmg snflaRonatieranpl e, peopl e
susceptible to periodontitis can include one or nore of the foll ow ng
non-exclusive risk factors: gingivitis, heredity, poor oral health habits,
t obacco use, diabetes, ol der age, decréased i mmunity, such as that
occurring wwth I eukema or H V/ AIDS, poor nutrition, certain nmedications,
hor monal changes, such as those related to pregnancy, substance abuse,
ill-fitting dental restorations, and | ower soci oeconom c status. [0030] The
patient in need thereof can then be adm nistered a pharmaceutically

T o " N - - o Y Y - o o,




formul ated as pharmaceutical conpositions and adm nistered to a mammal i an
host, such as a hunman patient, in a variety of forns adapted to the chosen
route of wonhniwv47ation, i.e., orally or parenterally, I[PgTiUSRITADRG30US,

i ntranuscul ar, topical or subcutaneous routes. WD

2011/ 109472PCT/ US2011/ 026807 [ 0033] Such conpositions nmay be systemcally
adm nistered in vivo by a variety of routes. For exanple, they may be

admi ni stered orgpd2¢; | Pr&eAR RBfbRiOMs t thdPRAHTBE 4bViGRA hireRC GRIMARDI €
excipients such as an inert diluent or an assim | able edible carrier. They
may be enclB¥edcitidiaryingredicat in aghampacesically rcepipgiurasscr Misheaddnpr essed
into tabletgpe %Eedrfﬁyeup Qad PEQIRES %ﬁdansj Ishi€Blel Huih Elg'n E)&ﬁlsfvggqnﬁfldlﬁ e
patient's diet. For oral adm nistration, the active | ngredient of

i ngr edi ent snutmse. palncahivpaeae ok buiteo s apd thydike, feseiapiblent s and used in the
form of ingesti 7 abI $ h@Hﬁ h géyy S Fud HEA H% S i Xirs,
suspensi ons, sy?@%% e?%t gﬁ he OE% mE% ﬁggeuPicgf cgn%%§$tions
herei n can &ea@dhvp&W@Mw@emQNamumaﬂeloﬂmpm@mnu@mbmﬁxu@haagﬂuhbmmpeutic
mouth ri nse eh Elqbl]hg' pa%Stl%%t S ge%ff 1 éagt%n to%%%ﬁglsmfegt%%mfs rg'fagnmlbn I’q gts, mouth
sprays, € strl f'fozen es conprising n?nlnally
effectlve amnﬂﬁeb@hxmymﬁﬁumnma@hdbepﬁﬁ@ﬁ@ﬁmﬁhmmonpog&&n@mmngndnmueparat|ons

shoul d cont t | east 0. 1% of ctive c e percentage aof the
conposi &1 orS A dRTH st g Heat Top HROEE R B VST Al
convenlenthyth&uh@hﬁ&ﬁnna@buhxﬁ%@ﬁemab®umlﬁﬁ&&mﬁuihﬁhmeP@@hwﬂmO@mgiven uni t
dosage form, Th c¥D gf acti.ve |n redi.ent in such use% 05|t|ons i's
such that af"&r4e gv@“& LA &efyere ?q’"”i% l3sehcey™ 146 %%‘I”Tﬂre "Wabl et s,
troches, pidth& anfeamidlgfisn- n@gladvet pahddekie ba@yritah. SExaaPMsdlf BthtNRHogbdi@w ng:

bi nders such as gum trag acacia, corn starch or gelatin; excipients
such as di C%P@lnﬁgq“ﬁﬁ(?%‘ﬁ?f&‘t A ﬂae RS direRt sdeae ‘i‘cwf‘gaé‘%%e%“@fﬁ’ﬁlfsst arch,

pot at o st armhyirisa| BRIk asdrglsa@@lcﬁrehem&léfge EuehMPRils 3l Rishsiegnesi um
stearate; and a sweetening agent such as sucrose, fructose, |actose or
aspartame orewnelias YIsEIAgemITaieh Brolqys ppBeRT nPseugimonss agiusinesgr een, or
cherry flavouLhgneyyhe Lged. dyﬁﬁﬂanweaﬁmlﬁerﬂ%aggsn;orrthl %ilp GR|sul e, it
may contain, in add |€|on to materials of the above type, a liquid carrier,
such as a \ﬁé@l@ﬂﬁlﬂﬂne gie| cogyposiliqns |hpesithganeivensed {reprevenyan wens infedhien bivat er i al s
My he Presgl ;@&u@)ﬁgcteﬁgeg alele AURET WR6r ! rmghéaé insf‘evpmﬁg oGbicfigrm of the
solid unit orm nst ance, apsul es may be
coat ed mﬁtHn@emgtwﬁhnmﬂﬁwf@hbhh&@nﬁkdsﬂgﬂwHﬁh@eﬂhempWREMINNQmepmor elixir
may contain f A r t ose, or
an artificial gﬁen%%dgﬁgra%%ﬁgﬁﬁg% t(gﬁi)ldg TB%?O 2 %d&%ﬁc é?g?e%gl% SJC@\?\%et eni ng
agent, nethmhx@ndmbmhmy&@axmb@namasmﬁbmmﬁﬁmmhmumscmamdmmmand flavoring such
as cherry or or fl an r|aI used inpreparing any
unit dosage for§@@§$u|§%@‘38hé¥ﬁaé?1OF%é Symgccgc Comﬁgngﬁ S gntlally
non-t oxi c hﬂahhﬁ(ﬁﬁﬁmﬁﬁgamhﬁkﬂyﬁdgbbmmﬁﬂdmmhmﬂxmkhﬁﬁﬂﬁmiuﬁzGﬂﬂﬁ@ynd may be
i ncor por at ed |nt ust ai ned-rel ease. preparati ons. and ces. .

2011/ 10047 PG b7 b baer HhAS DabLr R ST

adm ni steer edpaueﬁtr SueN@uEldfs Adn-éxatukiape indl@Reant Yulbdtisi MHitisd, @fo@dimind] ecti on.
Sol uti ons of ristic acid, its salts and other active |ngred|ents can be

prepared i rdiggatesr | GEiOndMflaINeEd WG nRtHEse sHiPPERIRSRIUR sper si ons
can al so b%y@é@@@ftﬁdlebnlﬁiaﬁﬁﬁt% bbw@UidtteRed, Y BEIDY| SIRNGIYGP! Sisedké,i acetin,
and m xtures thereof and in oils. Under ordlnary condi tions of storage and
use, these TPERSAINYRS TeaWai%h ahiise @R\PAN| Jaedign ppidh weulilife Bé?rswt h of

m cr oor gani $&ficdIYOprélcHRE BRAGIRMS Uhil GRIhAOFRIErdRUNE pRilch@tdl gadi@r
injection or i nfusi on can include sterile agueous sol utions or dispersions

or sterile poiaRindlapanrony sondgionhehasealirized pngresdinaiitionsl ohe af @ogddpt ed f or

t he extenp n leqi g e bl r jnu sol utions
or dlspersﬁ%%s&$8®uloﬁRﬁFﬁ&gﬁggg ?%?é%; H’pg ?%ghég‘ﬁ%nhé$ §%§§Zs t he

ul ti mat e dosagecytommligtadulrdeds® sindr ilLe, (fIl ll)lmdhmyda sttt tehden thlge
conditions of manufacture andfsﬁgrag%% %> dfcarrler or vehi.cl e can be
a sol vent ot PPEGHIECH ChaPL 8hSHEH B ESmpr e ngos? QURRPIYS et er ,

et hanol, a polyol (for exanple, glycerol, propylene glycol, liquid
ponetherne glycols, and the like), vegetable oils, nont oxi ¢ gl yceryl
esters, and suitable m xtures thereof. The proper fluidity can be

mai nt ai ned, for exanple, by the f or mativon of | i posonmes, by the maintenance
of the required particle size in the case of dispersions or by the use of
surfactants. The prevention of the action of m croorgani sms can be brought
about by various antibacterial and antifungal agents, for exanple,

parabens chl or obut anol , phenol sorblc aC|d thlnerosal and the I|ke In

o -, . - o o o v - oy o



nyristic acid in the required anount in the appropriate solvent with
various of the other ingredients enunerated above, as required, followed by
filter stwoi2bizapi’on. In the case of sterile powders foPCriusS2@pnepasnati on of
sterile injectable solutions, the preferred nmethods of preparation are
vacuum dryi ng and the freeze drying techniques, which yield a powder of the
active ingredient plus any additional desired ingredient present in the
previously gt®6ds! @rel idide@EL oS PrytARHS and?@Ir t;e@@ﬁgcahﬂﬁﬂrﬁmmystcb@am&ﬂ nyristic
acid and other active ingredients may tp ied in pure form i.e., when
they are |idafaesrizedoie yaiprespipn it |qneg<§n1@@r&|<|> thy dolewing 4(idnflagnrayeRyni st er
them to the. alfifsag. GPTPSShid @N$ (Y Iﬁﬁ%&%‘é ﬁfehﬁf&ﬁ relba[%e)cmtﬂéﬁﬂ QfpeWM th a

der mat ol ogi cal |y acceptable carrier, which may be a solid or a |1 quid.

[ 0039] Usef ubr s plosaiggyrdkenes i ncl ude finely divided solids such as talc,
clay, mcroctyshgiie) ne Iﬁ%'ahé&loa il chf Bire He WIAABS AN dldindl i RindiS ef U
liquid carriers |nc ude s or glycols or water-alcohol/glycol
bl ends, oi | giscestidh tag sulgatgalivire hainifyl iofldnywatainl andhdinfdrgon. i Rasients whehi ch t he
present | FOTRPMASERT, Rofageh vErh ALyl SR e AhoPhESEh LYGh KR S
optionally w hth Pd non-toxic surfact 'i nts Such a

fragrances aﬂd)ra@da;singahat nalnfaicmrx:rﬁduiahma@ep&oslecmmepebladdgdmtdomopt| m ze the

properties for. ) {j';ebven use. Et r%slg t.ant |d co%rg tions. c n be
appl i ed frofaBs8ibart opadee dby T OVY%P%ﬁ ‘és“f?aﬂ 8&@ T rﬁﬂn%‘fl
dr essi ngs, lafeditpy pyed oaint iealilh ehaddid, eobedo alsea dibitag @idérpageyp@cfmseaer osol

sprayers. [0040] Thi ckeners such as t heti fatty acids, fatty
oor o oo b AT S U ST TSGRy P QB Loty SR i ed

m neral mat@édi@hisns; aamainslmhb@gee ngatioyedod rblatell itdl pletnamay, lshigiancd Souk@r m
spreadabl e pastes %el S, ointnments, soaps, and the like, for application
directly toltHEngsdanil resforaigas, H‘@IBYVGES}?QO?I‘ES’B?IHICéfa“tShe user. [ 0041] The

nyristic acid fqoodoppi cdle PRRI CAL indd Cl&rebe RET PRK e t QInhRisR@d aas a cream
or as a solution. In sone enbodi nents, the nyristic acid is forned into an

emul si on anhapmpasediealls pgrspiablegasmoston dhat Haclides ghyristie aid & sqfBgan] Usef ul

dosages of myfunbhaCeifiel PreCals BrdR! BE %ﬂ%ﬁnﬂﬁén%ﬁ@?@?[ﬂf&goﬁt ?’rév@ntiﬁgt ro
activity and in vivo activity in ani mal nodels. Methods

ext rapol at i ¥d tpptingf iBepingéongnd g éxeqtan gRciaclugnencorriagre gh th@é@léowmg) humans
are known t e\tegﬁnga‘igﬁtaengﬁ fe e%lh%@ﬁhﬁ:w% bayaﬁa NG ?ﬁagsﬁﬁl‘d‘f (Pf a

nmyristic ac in‘a [1qui corrp05|t| romabo 0.1-25 wt-%
pref erabl y ibflonmatonupa®waysl Gndt thog acnihzélooom@trmnulamroﬁf i amtianiermateyl i d or

SO|Id conp I 1. ut 0.1-5
-% pref e?a Itlﬁa%a@gﬁp 1%%%)6&5&@8\%{%%% 6%540%3] Véﬂg et Hﬁ%r@??stl c acid,
or an acti v@sml tand)rmdjeatuonanfovmattdnedlwtm rthaﬁqtuser eﬁ t]flfDlCOIlﬂﬁ(BltE)antﬂ)etmr W th

ot her agent var n i cul ar .sal t sel ected but al so
with the ro e[a% L F’r%ﬁllp Otol flll%rhmatfoﬂe Hat 15%’8& ol e 3tl%gnaal%| on being treated

and the age and [oomqil tlA'naomfngtthéurnﬁt emb@duaads,whd lhlylbﬂlcwlcidldaiﬁtpeshlyorat t he

di scretion of t endant, %@/si.ci an or gl I ni &ﬁ04ﬁ% eneral
however, a aélf}ll?eé q Q8L M/ TSR P HCT Wé‘[)] 9 F“?Jfl am W@ye &P r om about
0.5 to abouindAPOmFBAkDiotRs, ion-ekElveRP Bidtudingt Sodah® ulyridtaeNBHkgeadinhody wei ght

per day, or 1.5 to about 50 kllogram body weight of th ci pi ent
per day, or angplsutiken [qr sxarpeigt %@gﬂﬁ?l@@? Hapyrisse C%‘B‘ﬁ?ﬂtlo%s sany by ‘&Bgﬁ?tﬁ

ng/ kg/ day. Aehi Ml adORbGARGCT 6ppAQdiAS GREED 6r [10Q434MAE] Sibh Gs acitst can be

conveni entl adm nistered in unit dosage form for exanple, cont ai ni ng 5to
1000 ny, CricBhINyiser. pyrisiseci palpyat mypHyemadpi pleaspardpaptylng of
active ingrﬁgﬁs%]gat@er unit dosage form

[0032] The compositions of the myristic acid described herein can be
formulated as pharmaceutical compositions and administered to a mammalian host,
such as a human patient, in a variety of forms adapted to the chosen route of
administration, i.e., orally or parenterally, by intravenous, intramuscular, topical or

subcutaneous routes.



[ 0046] Myristic acid can be adm ni stered to achi eve peak plasm
concentrations of the active conpound of fromabout 0.5 to about 75 nM

pr ef er ablwo 2atacm09472 t o 50 nM nost preferably, about 2 t@®cahsat182snM Thi s
may be achi eved, for exanple, by the intravenous injection of a 0.05 to 5%
solution of the active ingredient, optionally in saline, or orally

adm ni stered as a bol us containi ng about 1- 100 ng of the active

i ngredient. Desw@s%e @u@l@@orhlﬁaé {ofis Hﬁyb@%ymlemldaedilmbtyreg@mzwupus i nfusion
to provide about 0.01 /hr or by Intermittent infusions containing
about 0. 4- 18U/ ousss- tFﬁée’ﬁ‘é’tPﬂev&leV gy dgiadminissored qraly 7 qHRbiRptien Mé dose may
conveni ent lﬂhaﬁﬁac@ﬁtfcﬁﬁ}ma&q {aBle BexeipAlsCsdRSE Al ind$ Mt dfhndRSHS1.8AM Ni st ered
at appropriate 1 ntervals, for exanple, as two, three, four or nore

sub- doses pféhbl@la%merrh“éhegumyd@s@dos@emfharﬁav 198 shelt gelatin @ﬁmmleﬁemayéveg into a
number of di; ?‘&E&Ee@i 1111;%93':15?(% %’ or Hﬂ?%&’ i &'te%tcﬁl%kdﬂ)ﬁht Y6 LLhR! €

i nhal ati ons om an 1 nsuffl at appl 1 cation o apur Ity of drops
into the eydet 048] RHminiswaaer, |t1m1aqmu91ﬂgeedmbodlnet¢dlentsondyebe gpeeictli ¢ for s
besi des and g nts are
therefore tomﬁé&c%r{éﬁgggce@gﬁ&gfﬁg? glspec (;m'?%?fﬂ?or 166%81\(723 ?%t@ﬁ%l

limting, almzthemea[sokegeelmfrs tslu@ennmensymps m&faﬂefanmehtb h]m:IPhamnatmticainl y by the
appended cl aine nd their equi.val en at her ore

dosor pt i orcoTRaAgTriETH i GG ERAT L & Fam b Bety st F HERRRE "Sonpounds
and use of moah rmmmumﬁ&t@f getlsheocmhi p.s\ealﬁrs |chmng Igﬁmﬁs hits, buthSptagder st ood
that the inyention is not EOOSO]Thef I'l owi ng
experi ment WECHBYIF KBS %“Héoﬁﬂ%‘fis CBE‘BP%P% 3‘1 le%§6€|IWP‘ET§F11éSfe IReEmornli 0 and
conpar es it@y@g‘uta@ius to other agents (e.g., 1-TDC) and controls. P.
gingivalis A7436_was cul tured on | aced bl ood parononyci n agar plates and
then transferred®¥! SCr%élaf%?posgl%%ﬂwrepmwwﬂlw}?é%nt%véﬁble?jf8 dt 37C
under anaerQRiE€ 6QAPSlintll TS petcbniiedsl tHeocdillhp%&Qbf{seaﬂd"'@reEarﬂi&s angy, Mk in an
aqueous nediumthat can be utilized in carrying out the experinments, the
fol | owing i9yredpieritrigd wad @ayseavenispiy fsPCRERDHOUARY WEPRY 0B g theodext ri n
(Si gma- Al dr,Gbh oPla- gite@Uingi»doMek fo¥PT Bhe asrﬁ(ﬁﬁlt I)f EL%IV(I: YngrefRBt B W8 Qferul

Met hyl - P-cycl odextrin was di ssolved in 5. nano-pure water to get a
concent r at | YMPLSO0B ingchihal NB@eCtWﬁf@S%@‘@bWﬁlb%}bt% stored in the
refrigerator at npeg.at r erature
before use. MA \kgosstsgre‘S%?éécr}ﬂ(gyQ&cé’%gf@?%g}ﬁ‘%gesoﬁh%@ﬁﬁe Ingy agg%ﬁt%{pm, 2.4 nmL
of MBC, andh@foBowg:obin@Bs isucla ast@mi [teagraghib, aldyer, enotr rS@rqlm st geletivas pl aced

in a hot bath. 3 rati MA was 3.0
mg/ mL. [ 005 ?(eilgfgge % g{c\e}\%gﬁ%% o'y eﬁnte%lg@lrﬁ_g% ﬂfgﬂ%eagtca essfﬁgt}id treated
wi t h ei t herpolatd Barcbraliic (atidGndrgjieniike; lubricagt pdch a® nlagmayiund steadatd amg/anl, 0. 1

ng/ L) or corress Ore]ldflzn??ué hlsg(! esecpm&ent %g ons. A.ne %lﬂ\ée cont (rﬂﬁl was
treated with addi chaedrsr s TUSSEREY &' nduBaed i n

anaer obi ¢ | @tls aapeppdr@iiiitQoil szemagreén e C]}Miyrﬂeﬁfoii@ wee he 4ddéa. W(hemi the The

optimal time. f wt h Wasfound at 24. hour andthesbse ue
experi mont SR o b b Qb2 UG JoRBIAR 8 ARt T APOS1 abi | i ty

of the P. giype,@il@ld &rreg] Jush Was vae&®RS®Eor alpolyethylene glycol. Various other
materials may be present as coatings or to otherwise modify the physical form of the
solid unit dosage form. For instance, tablets, pills, or capsules may be coated with
gelatin, wax, shellac or sugar and the like. A syrup or elixir may contain the active
compound, a sugar, such as sucrose or fructose, or an artificial sweetener, such as
sucralose or aspartame, as a sweetening agent, methyl and propylparabens as
preservatives, a dye and flavoring such as cherry or orange flavor. Of course, any
material used in preparing any unit dosage form should be pharmaceutically
acceptable and substantially non-toxic in the amounts employed. In addition, the

active compound may be incorporated into sustained-release preparations and devices.



m. of each sanple was renpbved and spun down. Bacteria were resuspended in

| ML of 0.85% NaCl solution. To generate a standard curve, half of the

bact eri a whavimas4aot treated with vehicle or conpound werasheat24sot | ed for
one hour and then m xed with live cells in known proportions (0% 25% 50%
75% and 100% alive). The 100%|ive cells were used as the negative control.
To assess the viability, a fluorescent based kit was used. Live/Dead

BacLi ght Bacterif@seyi abinei tompdhitionsd Myt L10gaR hdifihRlerddl RMSenbdly or
differentiati on between alive and dead bacteria at a highly accurate and
sensi tive wayaperipnedlysbysBidugion @ymcdongy §@Htl<ﬁﬁd3fﬂflﬁﬁpélia&‘%1 itdilgendpl ) dyes
were m xed &Eeraac&\;elingl%ﬁi'eﬂts ng b@gfé:%ge(tl ¢h @Llﬂer, %@HMaﬁ? nfiged ‘!Vlth L HontbxigL OT
cells). The sanples Wwere then incubated at roomtenperature for 15 m nutes.
[ 0053] Sanpl welagenteDispasionsugan @isotha edrdpated ie glyeeret diquid palshaliene gbeals

col | ection anal.ysi I : vh 12
software. S %tlg %{dalﬁlﬁglral &(%el nglq‘z gﬁgmbﬁdﬁgyﬁhgﬂpﬁﬁft%{rg 1 a?:l(tall s with
damaged nenbrearbse ( pegiatiditusontain taheprgpesgeyic doofprdyotth Rl gndthSYOFO- 9, t here
was a redu%jcporg)gé'agisﬁ(TOQ staining in dead cells. Using the software, two
distinct regions, representing live and dead cells, were clearly visible.
The standard curd0@7has Tis etamacangicalfdpsagh dormelshigdbid fot injafiot heinfisjpor t ed

per cent ages, ThcgudcoEf. i ci ent Olf .determ nation or thed st andar.d ﬁ#rves was
greater thar O G LEIGH {HELE SSULYBIOT SRBAS PR SHELC RSB OIPIERE Mty of the
exper i ment adctisa ingreicnnerhéchdat exlapiee tbr MDeOhporh Iy PREIrALISY Ofl 1626807

[ 0054] The anti bacterial prqgperties of 1-TDC a MA agai nst _P. gingivalis
et 1 ost e dnEHANE Ghpuae b O0E o Sishocyiin PSR oA 3t Hrantien po  § ve
control chl@rdexséel, e (MR dofag@4¥m siidul@ bd sehRrWIuRahdsmbaoendef thdead
bacteria (P. gj,ngi valis) when treated with the above |isted conmpounds. As
shown, nyr i OfioReldninglistufrendsiierpges dby lisHidgimiet Arvehislksrr de & selsiBar abl e

| evel of angdiRact &5'eeéiorpaqeawcson@ﬁsﬁ§,eﬂar Wdoip1€ b érh e, NEpoldol [Bs however ,
did not show nore than 20%Kkilling efficacy on P. gingivalis. As shown in
FIG 2, the*@8lsl 2dcpioli RrapdenehalyColy fipgiti Rolyehydens gmq patflethpdikeactivity is
dose- depend@e@&taﬁ@@)ﬂb,%ﬁﬁﬁﬁ% QrARekCahd Yui@ble Onikt®/ direSOSEnAREPH gher
doses (e.g., 1 ng/nl). EXA KE 'l [ 0055] Cyt oki ne rel ease from nobnocytes was
measur ed anidridits e be mantaingtbrior gxaenler by the {omaatnt L lipdspapsndtyoly ef f ect s
of cetyl at : | - e T : t f ci ds such
as nyristi ?ﬁg&@%&&ﬁgﬁgﬁ%ﬁwp gﬁ lﬁ%n%%% é@%@??%ﬁ%&%@fgd& g’)}/ tﬁ%g%ét(ﬁy subj ects
(n=7) who werfectaos. Thalpraventipadil ¢zt dcoon ohmdrevaganesdis cah be bredghtiabeut band no

peri odontal __or gingi A i,00, e j.ec nokers and
all subj ect%a%\gllés?glﬂg)f X@éﬂc@éi%ﬁ%&?g%ﬁ%ﬁ eg(%mglg’ep%gﬁéélg’ éolﬁor 4-t§1f§’year s ol d.
Al'l pati entphsaotpsebic weidethgtiradah exdd alffict ke, {hmasp pasesy al widlf bet prefetab®t ot ut i onal
Revi ew Boar.d ,at Bost.on University, Medica nter..[0056].Fr er.i pher al
venous. bi odete SO el 5 Sl SRGE R oF b SR ML B 16

U nL) gl assabsatbeen ofMiizaajetasle wempodisals ate e Usoupdt Eb@o bly-thly pagirethdensi ty
gradi ent centrifugati.on and separated fromthe ot her nononucl ear cells

(el Sy ROy HEER b9l SR ab R gy BF oA i BORBIT G ur e wer e
treated w tdelagari ous doses (10-5-10-9 M of various types of fatty acids
such as 1-TDC an ristic acid for 30 mnutes. Vehicle (5% ethyl alcohol),
whi ch was used t[@(pg}( ssollee tl‘i‘ié‘:t%‘?rﬁ%]ﬂﬂ%“si fnoPL RreRgise diYs ISP@pRHAL Y on, was
used as t hemp@giatieNein GRN tdyBiredMthbifit @?&@%&Mﬁﬁ@@ol@éﬂ"@ith“@aﬁo% eduRs the
positive control. After incubation with the test conpound, half of the
sanpl es wer@nqrriBHEEEn LIPS 1hoyen 45 regpie. lolloergniiieraderf@icacttvat or  of
cel I cytokige il Sa§eiOVRNVIMRNLOUR frepRaRRl it Rerl(1€4niBQANIS holdliond eunder 5%
CO2. Supernatants were collected and stored at -80Cl, until anal yzed. Each
sanpl e was Prleped @athpds of Propriaien &c vaprekdrias prl badeezedrying Behmgyes.a, | L- 6,
IL-12, 1L- 8800 MPrduaefRE RN VE SlreB¥nt YA adiUldhilBh Xl BekatifERAGLOIY USi Ng
Lum nex 100 F%I a .lfeorn‘F fota \t/\/as plyres r?t eg as %}c{ﬁﬂnhiubi ti Sn ovlegr t h.et vehicle's
effect of mESamedicaredoushl serdetiltered sabrionDebicineridshabmaisiralvinpbinyiisis was t aken
as 100% i nhjbjti [ i gat 6, 24, and
48 hour ti n%mpgédg@gerf%weﬁ)n%%d%ﬁ Eas?lﬁ : c?‘lbg a%%gﬁ%%ie@{@-%)’.‘b%@ﬂeg%ﬁeri ment
was repeat eldjats. Heaster3ittwitheneamidy datdesivabls prasemstedthas pethe ehinage of

i nhibition over the vehicle's effect of LPS-nediated cell activation. At

| east 10% i nhibition is considered a significant inhibitory effect to
denonstrate the potential inpact of these conpounds.



[ 0058] The inhibition potential of various conpounds (i.e., 1-TDC, 2-TDC,
cetyl nyristate (CM, nyristic acid (MY, palmtyl nyristate (PM, palmtyl
ol eate (P@P20mM@94al M tyl nyristoleate (PMD)) on nonocy®PeTnsddianaeoTyt oki ne
rel ease was tested at different concentrations and is shown in Table 1 and
Tabl e 2 below. Table 1 shows that cetyl nyristate inhibits TNF-a as early
as 6 hours. 1L-8, which is a strong chenpattractant and mainly rel eased by

neut rophi | SeonB8iiedsSer HAeheetied & chhshadRvels aaaer&aﬁaw%roamraécem&e

significantly inhibited by all conmpounds tested ich'is also a
strong chendkigievhigh mppbrotsplidor 2 ligddi nhi bi ted by 1-TDC and cetyl nyristate.

None of the ot hgpoogst Q‘}'iseﬁﬁ’E@ﬂ%@%rs%&lﬁdéﬁﬂeﬂﬂﬂwh&ﬁﬂoﬂh& QIR aPfarct By,
nonocyt e- medi at ed cytokine release at 6 hours. Table 1: Inhibition of

cyt oki ne r ehisteseysfatlomcpllpsshalied alymarscnddho ke dlselyl bquid cariprs unclysier i od.
Corn sound \;zi\tl!e:r', Qlc!)llfo]s]'glsglgféolsesorl&ité'r—%léohélﬁgl%? Bl%:n(i]s: &%,Csuch as Z%/ezéletable oil,
olive oil and the like, in which the present compounds can be dissolved or dispersed at
effective levels, optionally with the aid of non-toxic surfactants. Adjuvants such as
fragrances and additional antimicrobial agents can be added to optimize the properties
for a given use. The resultant liquid compositions can be applied from absorbent
pads, used to impregnate bandages and other dressings, or sprayed onto the affected
area using pump-type or aerosol sprayers.

[0040] Thickeners such as synthetic polymers, fatty acids, fatty acid salts
and esters, fatty alcohols, modified celluloses or modified mineral materials can also
be employed with liquid carriers to form spreadable pastes, gels, ointments, soaps,
and the like, for application directly to the skin, or inside of the mouth of the user.

[0041] The myristic acid for topical application can be perpared to be used
as a cream or as a solution. In some embodiments, the myristic acid is formed into an
emulsion and the emulsion is applied to the treatment site.

[0042] Useful dosages of myristic acid can be determined by comparing
its in vitro activity and in vivo activity in animal models. Methods for the
extrapolation of effective dosages in mice, and other animals, to humans are known to
the art; for example. Generally, the concentration of a myristic acid in a liquid
composition will be from about 0.1-25 wt-%, preferably from about 0.5-10 wt-%.
The concentration in a semi-solid or solid composition such as a cream, a gel, or a
powder will be about 0.1-5 wt-%, preferably about 0.5-2.5 wt-%.

[0043] The amount of the myristic acid, or an active salt or derivative
thereof, required for use alone or with other agents will vary not only with the
particular salt selected but also with the route of administration, the nature of the
condition being treated and the age and condition of the patient and will be ultimately
at the discretion of the attendant physician or clinician.

[0044] In general, however, a suitable dose of myristic acid may be in the
range of from about 0.5 to about 100 mg/kg, e.g., from about 1 to about 75 mg/kg of
body weight per day, or 1.5 to about 50 mg per kilogram body weight of the recipient
per day, or about 2 to about 30 mg/kg/day, or about 2.5 to about 15 mg/kg/day.
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[0045] Mpyristic acid can be conveniently administered in unit dosage
form; for example, containing 5 to 1000 mg, conveniently 10 to 750 mg, most
conveniently, 50 to 500 mg of active ingredient per unit dosage form.

[0046] Myristic acid can be administered to achieve peak plasma
concentrations of the active compound of from about (.5 to about 75 puM, preferably,
about 1 to 50 pM most preferably, about 2 to about 30 pM This may be achieved, for
example, by the intravenous injection of a 0.05 to 5% solution of the active
ingredient, optionally in saline, or orally administered as a bolus containing about 1-
100 mg of the active ingredient. Desirable blood levels may be maintained by
continuous infusion to provide about 0.01-5.0 mg/kg/hr or by intermittent infusions
containing about 0.4-15 mg/kg of the active ingredient(s).

[0047] The desired dose may conveniently be presented in a single dose or
as divided doses administered at appropriate intervals, for example, as two, three, four
or more sub-doses per day. The sub-dose itself may be further divided, e.g., into a
number of discrete loosely spaced administrations; such as multiple inhalations from
an insufflator or by application of a plurality of drops into the eye.

[0048] The invention may be embodied in other specific forms besides and
beyond those described herein. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting, and the scope of the
invention is defined and limited only by the appended claims and their equivalents,
rather than by the foregoing description.

[0049] The following examples are illustrative of the compounds and use
of such compounds of the present invention, but it is understood that the invention is

not limited thereto.

EXAMPLE I

[0050] The following experiment establishes the anti-bacterial activity of
myristic acid and compares its effects to other agents (e.g., 1-TDC) and controls. P.
gingivalis A7436 was cultured on laced blood paromomycin agar plates and then
transferred to Schaedler’s broth. All cultures were grown at 37°C under anaerobic
conditions. In order to dissolve the 1-TDC and MA in an aqueous medium that can be
utilized in carrying out the experiments, the following ingredients were used: ethanol

(EtOH) and Methyl-B-cyclodextrin (Sigma-Aldrich, St. Louis, MO).  More
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4 Palmtyl Myristol eate 4 *Strong inhibition [0059] Tabl e 2 bel ow
denonstrates the 24-hour inhibitory potential of the tested conpounds. At
this ti mewpanmi094al mtyl ol eate and pal mtyl nyristol eaCe/tse@niotésoant | y
and fully inhibited both TNF-a and IL-113 release. Cetyl nyristate's

I nhibition on TNF-a continued at the 24-hour mark. 1-TDC, 2-TDC, and
palmtyl mnyristate al so bl ocked TNF-a rel ease, however the inhibition was

weaker conpat&fcdiQ, ¢ﬁi(ykngnaer&ﬁ@lt@cychdaeMQI@dsqtissmea' 5@, mC & hndtyri state
also inhibited IL-8 and MCP-1 rel ease. Wile all tested conmpounds i nhi bited
| L- 8 rel easidlre yatepdo EP'O% legggentration 150.0 mg/mL (MBC). The MBC solution was

stored in the refrigerator at a temperature of 4 °C and was returned to room

temperature before use. MA was prepared by dissolving 90.0 mg in 3.0 mlL of

ETOH, 2.4 mL of MBC, and 24.6 mL of SB in a sterile tube. The entire mixture was

placed in a hot bath at 30 °C for 30 minutes. The final concentration of MA was 3.0

mg/mlL..

[0051] 2x107 cells were transferred to Sml. culture tubes and treated with
either 1-TDC or MA (1.0 mg/ml, 0.7 mg/mL., 0.5 mg/mL, 0.3 mg/mlL., 0.1 mg/mL) or
corresponding vehicle concentrations. A negative control was treated with additional
Schaedler’s broth. Tubes were incubated in anaerobic jars at 37°C for several time
points between 4-72 hours. The optimal time for growth was found at 24 hours and
the subsequent experiments were performed at 24 hours.

[0052] After incubation, viability of the P. gingivalis cells was assessed. 1
mL of each sample was removed and spun down. Bacteria were resuspended in 1mL
of 0.85% NaCl solution. To generate a standard curve, half of the bacteria that was
not treated with vehicle or compound were heat-killed for one hour and then mixed
with live cells in known proportions (0%, 25%, 50%, 75% and 100% alive). The
100% live cells were used as the negative control. To assess the viability, a
fluorescent based kit was used. Live/Dead BacLight Bacterial Viability Kit
(Invitrogen 1.7012) allows for differentiation between alive and dead bacteria at a
highly accurate and sensitive way. In this assay, SYTO-9 green and propidium iodide
(PI) dyes were mixed at a 1:1 ratio and added to all samples (3 pl for 1 mL of cells).
The samples were then incubated at room temperature for 15 minutes.

[0053] Samples were then run on the flow cytometer (FACScan). Data
collection and analysis were performed using BD Cellquest Pro v5.2 software.
SYTO-9 stains all cells (green) while PI only stains cells with damaged membranes
(red). Thus, in the presence of both PI and SYTO-9, there was a reduction in SYTO-9
staining in dead cells. Using the software, two distinct regions, representing live and
dead cells, were clearly visible. The standard curve was used to verify the reliability
of the reported percentages. The coefficient of determination for the standard curves
was greater than 0.9. Trom these established regions, percent viability of the

experimental samples were determined.
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IL-6 as well, which is a potent pro-inflammatory cytokine rel eased by
nonocytes and MCP-1. Myristic acid significantly bl ocked all cytokines
except TNNVoaort10p47e¢ 24- hour mark. Wth the sol e except iPom/usko1TiNE6sa7
nyristic acid significantly and dose dependently inhibited all other
cytokines as shown in FIG 4. Table 2: Inhibition of cytokine release from
peri pheral bl ood nonocytes over 24 hours. Conpound TNF-a IL-113 IL-6 IL-12

I L-8 MCP-1 1-TDGo#54] 4rhe antibacterial properties of 1-TDC and MA against P. gingivalis
were tested and compared to cetyl alcohol, sodium myristate and a positive control
chlorhexidine (CHX) (0.04%). FIG. 1 shows percentage of dead bacteria (P.
gingivalis) when treated with the above listed compounds. As shown, myristic acid
together with sodium myristate showed a comparable level of antibacterial capacity as
seen with chlorhexidine. 1-TDC however, did not show more than 20% killing
efficacy on P. gingivalis. As shown in FIG. 2, the results indicate that myristic acid’s
antibacterial activity is dose-dependent and increases dramatically at 0.1 mg/ml dose

and higher doses (e.g., 1 mg/ml).

EXAMPLE 11

[0055] Cytokine release from monocytes was measured and assessed in
order to determine the anti-inflammatory effects of cetylated fatty acids such as 1-
TDC and non-cetylated fatty acids such as myristic acid. Human primary monocytes
were provided by healthy subjects (n=7) who were not taking medication, had no
medical condition, and no periodontal or gingival inflammation. None of the subjects
were smokers and all subjects were of Caucasian origin with an age range of 24-51
years old. All patient samples were obtained after the approval of the Institutional
Review Board at Boston University Medical Center.

[0056] Fresh peripheral venous blood (~72 ml) was obtained by
venipuncture into heparinized (10 U/mL) glass tubes. Monocytes were isolated using
Ficoll-Hypaque density gradient centrifugation and separated from the other
mononuclear cells (e.g., lymphocytes) by adherence for over 2 hours. Pure cell
cultures were treated with various doses (10°-10° M) of various types of fatty acids
such as 1-TDC and myristic acid for 30 minutes. Vehicle (5% ethyl alcohol), which
was used to dissolve the compound into an aqueous preparation, was used as the
negative control while dexamethasone (1nM) was used as the positive control. After
incubation with the test compound, half of the samples were treated with LPS from F.
coli (100ng/mL) as the activator of cell cytokine release over various time points (24
hours) at 37°C under 5% CO,. Supernatants were collected and stored at -80°C until
analyzed. Each sample was prepared in triplicate. Cytokine release (IL-1B, TNF-q,
IL-6, I1.-12, IL-8, and MCP-1) was analyzed by xMAP multiplexing technology using

Luminex 100 Platform. Data was presented as % inhibition over the vehicle’s effect
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of LPS-mediated cell activation. Dexamethasone inhibition was taken as 100%
inhibition.

[0057] Cytokine release data were gathered at 6, 24, and 48 hour time
points for monocyte/macrophages (FIGs 3-5). Each experiment was repeated at least
3 times and data was presented as percentage of inhibition over the vehicle’s effect of
LPS-mediated cell activation. At least 10% inhibition is considered a significant
inhibitory effect to demonstrate the potential impact of these compounds.

[0058] The inhibition potential of various compounds (i.e., 1-TDC, 2-TDC,
cetyl myristate (CM), myristic acid (MA), palmityl myristate (PM), palmityl oleate
(PO), and palmityl myristoleate (PMQO)) on monocyte-mediated cytokine release was
tested at different concentrations and is shown in Table 1 and Table 2 below. Table 1
shows that cetyl myristate inhibits TNI-o as early as 6 hours. IL.-8, which is a strong
chemoattractant and mainly released by neutrophils, was also detected at high levels
at 6 hours and was significantly inhibited by all compounds tested. MCP-1, which is
also a strong chemokine for monocytes, was inhibited by 1-TDC and cetyl myristate.
None of the other tested compounds were strong inhibitors of the monocyte-mediated

cytokine release at 6 hours.

Table 1: Inhibition of cvtokine release from peripheral blood monocytes over a 6
hour period.

]
c
=]
=
»!
"~
[uy

Compound TNF-o | IL-18 | IL-6 IL-12
1-TDC
2-TDC
Cetyl Myristate ki
Mpyristic Acid

Palmityl Myristoleate
*Strong inhibition

< |<_[<|<- I<|
<

[0059] Table 2 below demonstrates the 24-hour inhibitory potential of the
tested compounds. At this time point, palmityl oleate and palmityl myristoleate
significantly and fully inhibited both TNF-a and IL-1f release. Cetyl myristate’s
inhibition on TNF-¢ continued at the 24-hour mark. 1-TDC, 2-TDC, and palmityl
myristate also blocked TNI-o release, however the inhibition was weaker compared
to cetyl myristate. In addition to TNF-q, cetyl myristate also inhibited IL.-8 and
MCP-1 release. While all tested compounds inhibited IL.-8 release, 2-TDC blocked
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IL-6 as well, which is a potent pro-inflammatory cytokine released by monocytes and
MCP-1. Myristic acid significantly blocked all cytokines except TNF-a at the 24-
hour mark. With the sole exception of TNF-¢, myristic acid significantly and dose

dependently inhibited all other cytokines as shown in FIG 4.

Table 2: Inhibition of cytokine release from peripheral blood monocytes over 24

hours.

Compound TNF-o | IL-1p | IL-6 | IL-12 | IL-8 | MCP-1
1-TDC v N

2-TDC v N N N
Cetyl Myristate v N N
Myristic Acid v v v v v
Palmityl Myristate N v

Palmityl Oleate v N N N
Palmityl Myristoleate N N N N

[0060] In FIGs. 3-5 dose-response and comparative analyses of the tested
compounds can be observed. FIG. 3 demonstrates the 6-hour-response for all
mediators detected while FIGs. 4 and 5 show the 24- and 48-hour inhibition profiles
of all compounds and their effective concentrations on the same inflammatory
mediators, respectively. The 48-hour results demonstrated that the inhibitory
potentials of all the compounds detected at 24-hour continued in the same manner but
the effect was declined or diminished at the end of the observation period.

[0061] 1-TDC’s inhibitory effects on monocyte-mediated cytokine release
at 6-hours and 24-hours is shown in FIG 6, Panels A and B respectively. Results
demonstrated that 1-TDC significantly inhibited the release of TNF-q, at 24-hours
and IL-8 at both of the 6- and 24-hour periods. While the inhibitory effect of 1-TDC
on IL-8 at 6-hour was dose-dependent, there was no significant difference between
various doses of 1-TDC at 24 hours for IL.-8 and TNF-o inhibitions. MCP-1 was
inhibited significantly only at 6 hours by 1-TDC. No inhibition above 20% was
detected for IL-1B, IL-6, and IL-12 (data not shown). These results bolstered
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4 4 Palmtyl Myristoleate 4 4 4 4 [0060]In FIGs. 3-5 dose-response and
conparative anal yses of the tested conpounds can be observed. FIG 3
denonst r avexotihwoBH2hour - r esponse for all nedi ators det eeCeaSasnitloesspt Gs. 4
and 5 show the 24- and 48-hour inhibition profiles of all conpounds and
their effective concentrations on the sanme inflammatory nedi ators,
respectively. The 48-hour results denonstrated that the inhibitory

potential s gfvigls int W ERNROVALS udei@rhfon pﬁaﬁg&%au&@mylﬁgﬁﬂ ibdlist he sane
manner but the effect was declined or dimnished at the en d% t he

obser vat i onV{iefqdgepd by topical 1{I3¥gagatmpentpC 5 j nhi bitory effects on
nonocyt e- nedi at ed cyt oki ne rel ease at 6-hours and 24-hours is shown in FIG
6, Panels A and B respectively. Results denpbnstrated that 1-TDC

signi fi cantExampledldi t ed the rel ease of TNF-a, at 24-hours and IL-8 at both
of the 6- and 24-hour periods. While the inhibitory effect of 1-TDC on IL-8

o St a5 SOOGRASPIS e % POySLMIN Rl LEfeags DoLeen

was i nhi bi tiedrdir gnddi¢roant thy amninflamma®rhdics dfetylafdTatuyNeidsshetbast i-on above

I’ZgOSA)uYVta: ggfﬁ]ﬁ% ?agngf ggcetlylafe%lléltty | ki @09 IanfzriLs o (3t a ot S%Qc? 1cally, Hese
following compounds were tested: 1-TDC, 2-TDC, cetyl myristate (CM), myristic
acid (MA), palmityl myristate (PM), palmityl oleate (PO), and palmityl myristoleate
(PMO). For this experiment, peripheral blood mononuclear cells were isolated from
healthy donors (n=8) with no known medication use by Ficoll-Hypaque density
gradient centrifugation. Primary T-lymphocytes were separated from other
mononuclear cells (e.g., monocytes) by negative selection using magnetic cell sorting
(Dynal, Invitrogen) and pure cell cultures were treated with various doses of tested
compounds for 30 minutes. The tested doses were 10°-10°M. Vehicle, which was
used to dissolve the compounds into an aqueous preparation, was used as the negative
control while dexamethasone (1nM) was used as the positive control. After the
incubation with test compounds, half the samples were treated with DynaBeads
(Dynal, Invitrogen) coated with CD3 and CD28 antibodies as the activator of cell
cytokine release. Cells were incubated over various time points at 37 °C under 5%
CO,. Supernatants were collected at 24 and 48 hours and were stored at —80 °C until
analyzed. Each sample was prepared in triplicates. The cytokine release was
analyzed by xMAP multiplexing technology using Luminex 100 platform. This
method allowed simultaneous analyses of all the cytokines proposed in this
experiment.

[0063] The following T-lymphocyte associated cytokines: IFN-y, IL-2, IL-

10, IL-5, and IL-4 were assessed. Out of these molecules, IFN-y and IL.-2 are
considered to be the traditional cytokines released from T-helper 1 (Ty1) cells and
represent a “pro-inflammatory” activation while IL-10, IL.-4, and IL-5 are released
from T-helper 2 (T42) cells and considered to be “anti-inflammatory”. A paradigm
shift between the cytokines by Tyl and T,2 indicates a more or less inflammatory
process depending on which of these cytokines are increased. While the validity of

this shift is questioned in different diseases and/or infections, the central role of T

-15-



previous in vivo results where the inflammatory changes induced by P.
gingivalis were reduced by topical 1-TDC treatnent. Exanple |1

[ 0062] Cytwhizoa/med7ease from T-1 ynphocytes was neasured &00/U$2618936d7 i n
order to determine the anti-inflamatory effects of cetylated fatty acids
such as 1- TDC and uncetylated fatty acids such as nyristic acid. Mre
specifically, the follow ng conmpounds were tested: 1-TDC, 2-TDC, cetyl
nyristate (&M in m@t&gtéseoeef thilaMaioP Al sl teyhusvd bs Rt G wkRMreleRrly ?1 tyl
oleate (PO, and palmtyl nmyristoleate (PMJ). For this experinen

peri pher al BesssebsvRbhuPheatcscel |'s were isol ated from heal thy donors (n=8)
Wi th no known mggeeaqt i Qi Uges Qz}thé: b E@kdiphR 29U en ABNE: ¥inf! R E R T
centrifugation. Primary T-1ynphocytes were separated from other nononucl ear
cells (e g lymmwmehate%wlwe@aﬂhw@@pem Foponges fog altegirst jompornds sorting
(Dynal , 1 nvjt Eﬁ&%g)l F‘T?@sd7 gr Eacqleéxhe f Waf i X)ﬁé tléaﬁ’?st &I(Hey\ﬂ.? %avl}d OUS doses
of tested conpounds m nut ete oses wer e ~10-9

Vehi cl e, whiredentpdgs (sedititondives dlewehichés cftiwpoﬁhﬂ% njediapd anll agireoos
preparation > e e (1nM
was used a At]ﬁe%%%ﬁ @EO%QM lr;'sgﬁ@e%d Stlrélr%&ttc%t%gffﬁc\gﬂ%hq?oglg%%gﬁhgt% gegﬁﬁcorrpounds,
hal f the sammlae@fm:;eecotnpeanded wi th DynaBeads (Dynal, Invitrogen) coated

11 3 o oG NG5S AL TRl Bl Y B b

Super nat ant &chwer ehc alsleé chagoatids 24Avariak éb@ach@umamdeWE‘Ney slla@kedy at- - 80 C

until anal yzed Each npl.e was ared ip tripli Ca ki ne

ol case wabarry Te b P eURe bR ey PaeiBIGG datheuMead 100
platform Thyus nixet hackhaldk Qmeldmelikwhd aﬂe@tglsoteﬁel(atmeszmloﬁldlark)htehwt oki nes
proposed in this experinent. [0063] The foll ow ng ynphocyt e associ at ed
cyt oki nes: PR l?r(’dlfq_lo?by ITI'_lymR]G)Cy‘IeE 5 DS apd the @gk}%F%Ot%gé?g%‘e’damﬁﬂ of these

ol ecul es, RN ik Wﬂou'ré—'aﬁh Ettﬁ@@ﬁédﬂ%&%%dt Qpaeitheddsé-aeliehdb @hangy t OKi nes
rel eased from - hel per ﬁ | s and represent a "pro-inflammatory”

activation Qhitheother. hpgd, tLD@ C%mldmmteea%né Ra@medmwfateo%ettﬁ%éwt@éer 2 (Th2)
cells and c&Bgﬁ(ggtraegvatugn BeT" C@ﬁtﬂbN infitagmatory”. A paradi gmshift between
the cytokines by T Th2 indi cates a more or |ess i nfl ammat ory process
dependi ng on whl[QQﬁﬁbf tﬁi@s‘;elees?tsdkﬁ Heests gF thejleptadecampaundy\pn Idymplocyigl i dity of
this shift s GUERkLANCHnpIedl HENAD) i REAREMANMNBoulDLAC LRS! he
central role of T e progression of inflanmation is still

eval uat ed amodugtor ywaskdonadargiledsse whent deds eveswlsatd voth Varipphcloses e,

[ 0064] Dat a a . 24- hour t r T-

| ynphocyt e Xiﬁ@@l Igtt éﬂg% %%%{gau@ﬁ)g%%%phg@eg tlé@ ES%%ntggetg&TCSr Bgﬁﬁttfé&szt ed
conpounds aarcavzsé'fbm ¥ relda$eGahiBiteilIl - anthmﬁxmewhﬂneﬁtﬂ nislsbireepaaivadd Ht- | east 3
ti mes and df‘ ta. vas pres n(;tuedereos (i/ecllu hi bi ti. on over the‘g\{l%grlscgleofsteffect of
LPS- medi at d"céri “acti vati ok Alt 1east 1% I’laﬁl bition i s consi dered as

i nhibitory teitéce@impmnctdenmm&tsercahegetnleﬁupmbﬂml@lhummatctyn@ﬁodyteese corrpounds.

[ 0065] FI G 7 sho at th the exception of t Ieate
each of the tesﬁ@@ion{ﬁ@ﬁ&@ﬁ%@g IS8 CRRBAId ﬁ?cbg%hﬂélg‘tngg? reI ease by
T- | ynphocytigmpadigtes hingthahd &etpticAGr QaseS1 Myadtolbatéend ;Eéathnryttoydaterrym thet ol eate

(both at the 24 hour mark and the 48 hour mark) and Palmt¥ ol eate (at the
24 hour mar'Ky*e] nivtpernds Frereried U HGA! @lyﬁlﬂhﬁ?%ﬁoﬂ?ﬁ& ofpthppiaplyg t he

hi ghest potigngMmebrnacliokat ironoofrhlskivaton ef&t Roptisnt sibd brugi: s ef f ect
does not re(gﬁesent a dose-dependent change. On the other hand, 1-TDC, cetyl
nyristate & Hdhsriepipdl comppauadntlyd M diregedll gl erodssendeAthea@eiedsst i on on
T-cel I | FN-(od @IRasRr tihROGRLT In@rﬁtaﬂﬁ@hs@h@whh@b@tﬂe@ﬁ&s‘@ p@knd gvd&sired
conpounds on T-1ynphocyte |L-2 "producti on. ared to the IFN-7 results,

t he tested @o%ﬁmﬁo%tmtedé%thle@@f}ﬁﬁte“élmﬂtlﬁo(‘}ﬁ svas consi derably |ess when
cell s were trealgshoyi thiuald mofases Al bl Gieht EROPURSALEALRD fatty
acids. Interesti ngly, the tested conpounds that activated 1FN-7 rel ease

i nhi bi t ed |4nothepweltieevwomti-nHiheatopNyFokinehiclshsed by tachumeateeklls1 I24.r el ease
over a 24 i od i [ ri Shi id. e of the
tested corrphica)lténr glﬂ{ssufggrﬂéég\g‘gggk@gaéewﬁgi%isg%nag’#tglqi-qg {)Syl%ﬁst}%g;%%’tisyrrphocyt es.

[ 0067] FI G @ngphows wenepdtes hed aponpidlirtgenefafiect Howmevel it Mais getaéttat thon by T

| ynphocytes. Wth the exception of palmtyl nyristoleate and pal mtyl

ol eate, all the tested conpounds gener at ed significant T-1ynphocyte rel ease
of the "anti-inflanmatory" cytokine IL- 190. This activation effect is pot ent
since even the | owest doses of the tested conpounds (10-9M increased |IL-10
production, and the increase was stable over tine. Cetyl nyristate was
shown to be the nost potent activator of IL-10 production conpared to the
ot her tested conpounds. [0068]FI G 10 denonstrates the effects of the tested



anot her wel | -known anti-inflammtory cytokine rel eased by the human T
cells: IL-4. The results for IL-4 were simlar to those seen with IL-10 as
nost of twe 2buasted2conpounds were potent activators of PCTASg@En®LE@OT ONn.
However it was noted that the fold-change over baseline and vehicle
normal i zation was |l ess than the IL-10 results. Cetyl nyristate was shown to
be the nost potent conpound tested with regards to IL-4 generation.

[0069] FI G 1f%lcﬁ§ﬁ9§1§$\feaﬁz?s§hﬁehﬁldejefn%ﬁtrﬁ)nﬁilizﬁﬁ@l msmdthﬁptmqund%ems.anot her
wel | - known anti-inflamatory t oki ne rel eased t he human cells: IL-5.
The IL-5r e@‘?j}’ltféwa‘ew’t‘:soﬁthgf% thymopt RopEt ?Wﬂ%teétﬁ%w&hmaﬁp @l and 10
W th respecj d@n.fib¢- medi ated generation of anti-inflammatory cytokines as
t he maj or target for the cetyl ated nonounsaturated fatty acids in

control ling infl|[@@6Mht i dAG Abaﬂpmon%réteylthwfp@t@ atf ethpuessteh gmpeauadh@nt he nost
potent acti el ] e the
capacity toa}ﬁg%:htg ﬁ/vgl][i léhé“ﬁﬁf‘[}l %gtg%{)k@ﬂe% ggegrt]) this glf (é%l? ﬂ|?jr31‘§(;reased
over tine. TeOrH fEhétsevevmdnslstgntewdntm esulsshbown ek IGnPrand tl) evihgesgpectcan

si gnificant/ i agent by
bot h suppr esg]i %gﬂ 31% flglg{rll%tg)ﬁr?g?}g} ?/%%};? OL%ﬁe}g %Q}St elﬂi{nat RF the

pro-infl amatydaiyd eymoksa@suedMpatty sidids mcmhttoﬂiu@ hdlsmutaiibn. t&(gaim teng

prevention and treatnent of ory condi ) |n|t ed by, bacteria,
apoctal Iy Byt 5 T Ping' B RTTRLS] $iR009k e Fotelhy MR dna i o
rabbits ar ewd;l sibvh berhed thetapaditg rooaypisate (IY-yNelehdeagt Treelts {nd thikiefadts) , (2)

Pl acebo treat nen 5 animals), and (3) nyristic acid treatnent (5 aninals).
In al |l ani M3f'§25°H8 €irf)‘H’(‘fnt al disease is established by P. gingivalis

application evengem herrmdaywexag cRafipledkwiRitindgisiAici® cageilssificlygi ngi val i s
application is term nated and topical use of the nyristic acid and pl acebo
agents is i 361 £ JPB R PHibartIRE AR ai-{idlargalory \ﬂﬁﬁnélk?ytqoﬂ’es"é’ﬁﬁsé]i‘%alﬁ’re

sacri fi ced. inYahRRORELYibIGnes Adi RAVARDI Fo-iARGNIG) QA RRINGs. € WHri4at apiaS ar e
perfornmed. Hi stol olgl C sections are stained wth hematoxylin-eosin, and

tartrat e- r ePshaantiliydn the pryspiearad segmespy 1nﬂémna§>§>c?qnﬁm%lnmagetd&vogy and

ost eocl ast @g{ehyleglyeclahgbg %ﬁglgﬁw osteocal cin staining is used to detect
ost eobl ast activity opi cal delivery of nyristic acid preparation

stops the progression of glnglval i nfl ammati on and bone destruction induced
by P. gin gExamplelVMristic acid treated aninmals al so reform soft and bone

{1 ssues | ost 0 S} 09T ah NALYAITRLNAR: HHAS oAt A3 SAmpar od ui th

hi st ormrphonetrl C assessnent S ere treatnent wt stic results in
si gni fi cant(Nangesenn(Stangsie, @hblabdndrchiowel (SmnM$)e€d1dt(é) myatieoidand no

| |
ﬁgsgﬁ Sm;l”t opircatRen, éﬁg{}&ﬁ% é’hgﬁgggﬁ{u’ﬂ 1§t§ér{1ﬁg%t§1€8tséa"s’é‘§s e&% Psﬁ‘édebf p.ompl ete

eat nent
groups denoglsgzvcdztsea@hpmmgreefsm @herakay pert cadémzeak pelmbﬂ armmtfi oveckdW.i stic acid
significantl

ost eobl ast I%X‘%{vcﬁpppﬁhca Olbgggrtmqﬁai[t&f) dat%%lﬁé aCt#‘l’%}Ft C aCl SU t]%,cébg | nereased
agents is initiated for a second 6 weeks at which time ammals are sacrificed.
Morphometric, radiographic, and histologic evaluations are performed. Histologic
sections are stained with hematoxylin-eosin, and tartrate-resistant acid phosphatase
(TRAP) for descriptive histology and osteoclast activity. In addition, osteocalcin
staining is used to detect osteoblast activity.

[0072] Topical delivery of myristic acid preparation stops the progression
of gingival inflammation and bone destruction induced by P. gingivalis. Myristic acid
treated animals also reform soft and bone tissues lost to periodontal inflammation.
These results are compared with histomorphometric assessments where treatment
with myristic acid results in significant changes in tissue and bone level compared to

placebo and no treatment groups. Hematoxylin-eosin stained sections indicate a
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VWHAT IS CLAI MED | S: 1. A nethod of treating an inflammuatory
condition in a patient in need thereof conprising: providing a

t her apeutwoabiwyiogf7ect i ve anmount of nyristic acid in a poamusacieozdsoal |y
acceptabl e vehicle; admnistering said nyristic acid to said patient,
wherein said admnistering is effective to treat the inflamuatory

condi ti on. 2. The nethod of Caim1l, wherein the patient in need
thereof is, o{pl@¥ rdvBrs@dsyi 1Hﬂ§fﬁﬁ1§t%f}péhangé§e@hérf@:ziset(ﬁe S8 LRI hd e dinodn an
inflammat ory conditi on. 3.” The net hod of aim1l, wherein the

patient in $iedy dHemesiteis Péﬂg%mgmfqfepffrwgomtalo#ﬁﬂérrwe%r| Myristis @gidi on.
4. The net hsqgnﬁ)éan@ & eléses\eﬁ'he(gs?éo@laﬁférgcﬂ{/l%l £ldl Q1S3 ﬂlcfgﬁéd%s{e@bl@sqfcd i's

effective to treat the bacterial 1nfection. . The method of C aim
1, wher ei n cHELpRARRGSHRE NeY pavedomitipof is al so susceptl bI e to bacterial

i nfection. 6. The nethod of Caimb5, wherein adm nistering said
nmyristic acid is effective in preventing bacterial infection. 7. The

met hod of Claim1l, wherein the inflammtory condition is periodontitis.

8. The method of Claim1, wherein the nyristic acid is effective in
suppressing the rel ease of one or nore proinflanmmatory cytokines in the
patient in need thereof. 9. The nethod of Claim8, wherein the
nyristic acid is effective in suppressing the nonocyte-nedi ated rel ease of
one or nore of the proinflammtory cytokines selected fromthe group
consisting of: IL-113, IL-6, IL-12, IL-8, and MCP-1. 10. The met hod
of Claim8, wherein the nyristic acid is effective in suppressing the

T-1 ynphocyt e- nedi ated rel ease of the proinflamuatory cytokine: |L-2.

11. The method of Caiml1l, wherein the nmyristic acid is effective in
activating the rel ease of one or nore anti-inflanmmtory cytokines in the
patient in need thereof. 12. The nmethod of Claim 11, wherein the
nyristic acid is effective in activating the T-1ynphocyte-nedi ated rel ease
of one or nore anti-inflanmatory cytoki nes sel ected fromthe group
consisting of: IL-10, IL-5, and IL-4. WD 2011/109472PCT/ US2011/ 026807
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13. A nmethod of preventing an inflammtory condition in a patient in need
t hereof conprising: providing a prophylactic amount of nyristic acid in a
phar macewoDcallypogecept abl e vehi cl e; adm ni stering sai dPeyrisseiilo2eeid to
said patient, wherein said admnistering is effective to prevent the

i nfl ammat ory condi ti on. 14. The method of C aim 13, wherein the
patient in need thereof is, prior to admnistration, identified as

suscepti bl ewipvias dmAinvanmes-ory condi ti on. 15. The method of Caim
13, wherein the patient in need thereof is also susceptible to bacterial

i nfection. 16. The method of C aim 15, wherein adm nistering said

nyristic acid is effachimbd bPuBlHY 8AtihtRacHohdtioh M £PhidPin need 17.
The nmethod of Claim 13, wherein the inflammatory condition is

peri odont i tthereof comprising:grovigiag aeherpdutishl\Cpii¢chva anowh ef mynstickeidipri stic acid
is effectivg,,i I el -0, .r.e I tory

cyt oki nes 1 s RRIERRLAEIL 15F Ry Ghnd R 6 R G0 R TR & 2
18, wher ei nwhdian md pdninpteaiog o cffsctefefiegtdt te inflangupgpryessding. t he

nonocyt e- nedi at re o]s inf . yt oki nes
selected from t%g gr Igﬁ(g%gglﬁé Pgﬁ%ﬁg 1’0?’?&?1E%1‘%Eglftﬁﬁ g%eﬁlt‘ﬁe?@%’ %f.lglétg and

MCP- 1. admi@@ratibhadengifindak soffei@igafirom A8 inflalmensimmcdndaionyri stic acid is

ot of ni | st or y eyt otrnge g3 PR BE A E G S S wher ei n

t he nyri stiwffaghgfris adhdtaed infetibm acti vating the rel ease of one or nore
anti-inflamatory cytokines i he patjent in need thereof. = 22. The
Tethod of Ol ai mB1.  ABPETR B R et META BT WL FYVESerfeiskisi vat i ng

t he T-I| ynphageytie-tedicaiadteieghieasaioaf one or nore anti-inflamrmatory

cyt oki nes selected fromthe group consisting of; I1L-10, IL-5, and IL-4.

23. A method of *treat Phgchodlt@rimhl. VhreiatPoRaient i pesd;tBerecli iy av8ed t her eof

conpri si ng: sudepiibididhcRrifingeapaut i cal Iy effective amount of nyristic acid
in a pharmaceuti call ﬁ‘aaccept abl e vehicle; admnistering said nyristic acid

to sai d patient b whedb$ medlPfddpimnpsVireip gdmanigeringcteid/mytigictackhts t he

bacteri al i8feGidiRBreventing bacté&fhl inflgopet hod of Caim 23, wherein the patient
in need thereof is, ;%ri or to adm nistration, identified as suffering froma

bact eri al i nfect/t on. Thenmetg pfi g9aimp PCTWhas2p 1thy Opi@oRatory cond@®n Fhe met hod
of Claim Z%eﬁ%@&ﬁi‘ﬁg.” the bacterial infection is periodontitis.

8. The method of Claim 1, wherein the myristic acid is effective in
suppressing the release of one or more proinflammatory cytokines in the patient in
need thereof.

9. The method of Claim 8, wherein the myristic acid is effective in
suppressing the monocyte-mediated release of one or more of the proinflammatory
cytokines selected from the group consisting of: IL.-1f, IL-6, TL.-12, IL.-8, and MCP-1.

10. The method of Claim 8, wherein the myristic acid is effective in
suppressing the T-lymphocyte-mediated release of the proinflammatory cytokine: IL-
2.

11. The method of Claim 1, wherein the myristic acid is effective in
activating the release of one or more anti-inflammatory cytokines in the patient in
need thereof.

12. The method of Claim 11, wherein the myristic acid is effective in
activating the T-lymphocyte-mediated release of one or more anti-inflammatory

cytokines selected from the group consisting of: IL-10, IL-5, and I1.-4.
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26. The nethod of C aim 23, wherein the nyristic acid is effective in
treating infection by one or nore bacteria selected fromthe group

consi sti Myoah11/109472 PCT/US2011/026807
Por phyr onmonasgi ngi val i s, Acti nobaci | | usacti nonycet entom t ans, and
Fusobact eri um nucl eat um 27. The nethod of C aim 26, wherein the
bacteria is Porphyrononas gingivalis. 28. The nethod of C aim 23,

wherein the nyrigti CA%@:tHod@fﬁé\feﬁt@ﬂE aﬁqnﬂﬂnﬁﬁt@@tdoﬁ&ubmneacgah@m iPYec@ne or nore
gram negative bacteria met hod of "preventing a bacteri al

i nfecti on ihergolp 4PMBFTING: nPIREENg He PERhYleGieprmerg of phyistgi #dd aiprophyl acti ¢
effective %H&Hﬁ‘atce&fcam’ hdcgthifle 3GHide; danfniRBMREEMYHGRlabi té‘éﬁ&%@éﬂt e vehicle;
adm nistering said nyristic acid to said patient; wherein said

admi ni st er i Wpr¢ig said pdipinisieaing is epleetirerne pmgemﬁ@lmmr@wralcomdw@ttl on. 30.
The nmethod of Clgi m g, ) ‘é@{%&%k C1did93PR é[-r%'ﬂtthé at%ﬁtelq &Q&fh@f&)? dd’ 1 or to
adni ni stration, ident Ified as suscept acteria on.

31. The rrptd_Q@drnmﬁstl@m, rdeR@ficdywls enseemibicite ab adlamniagiry tondgoni on i s
periodontitis. s ﬁ%meﬂas ?%1{]89130 il {Hezp%uen‘{"“l? &l b8y ”VF' stic acid
is effective in preven Ing In Ion by one or more bacteria selected from
the group cosspstle mgaaotfenal infection. .

Por phyr omonasgi ngi valis,AGLLNPRASH {3k ELSTPOM haRtiARs i

effective in preventing bacterial infection.

17. The method of Claim 13, wherein the inflammatory condition is
periodontitis.
18. The method of Claim 13, wherein the myristic acid is effective in

suppressing the release of one or more proinflammatory cytokines in the patient in
need thereof.

19. The method of Claim 18, wherein the myristic acid is effective in
suppressing the monocyte-mediated release of one or more of the proinflammatory
cytokines selected from the group consisting of: IL-10, TL-6, TL.-12, 1L.-8, and MCP-1.

20. The method of Claim 18, wherein the myristic acid is effective in
suppressing the T-lymphocyte-mediated release of the proinflammatory cytokine: IL-
2.

21. The method of Claim 13, wherein the myristic acid is effective in
activating the release of one or more anti-inflammatory cytokines in the patient in
need thereof.

22. The method of Claim 21, wherein the myristic acid is effective in
activating the T-lymphocyte-mediated release of one or more anti-inflammatory
cytokines selected from the group consisting of: IL-10, IL-5, and I1.-4.

23. A method of treating a bacterial infection in a patient in need thereof
comprising: providing a therapeutically effective amount of myristic acid in a
pharmaceutically acceptable vehicle; administering said myristic acid to said patient,
wherein said administering is effective to treat the bacterial infection.

24. The method of Claim 23, wherein the patient in need thereof is, prior

to administration, identified as suffering from a bacterial infection.
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33. The nethod of C aim 32, wherein the bacteria is Porphyrononas
gingivalis. 37. The nethod of Caim29, wherein the nyristic acid is
ef fecti vewDnopwrwegnt i ng the infection of one or nore gr ROTASQ@ELLIYES07

bacteri a. 35. A conposition conprising: a pharnmaceutically acceptable
vehicl e and an effective anount of nyristic acid to treat an inflammatory
condition in a patient in need thereof. 36. A packaged pharnaceuti cal

kit conprising tle CoRpOsbhb®NoOfCI&hAl A 3Rnerie Rl MadiBiul Kidfeckibg | Wdes
witten directions for treating an mflammtory condi ti on. 37. A

conposi ti orPegiongititisi ng: a phar maceutical |y acceptabl e vehicle and an

effective amountgof FYL inghide &Chtling 23! GRakindnPakRlik akigl 9fgetd\@Nni N a
patient in need thereof. WD 2011/109472PCT/US2011/026807 38. A packaged

phar maceut i Ealinkiinleationgyi gleng mhe ewsippesiierioh fom deagraByonsisies efin the kit
includes wrpg L0, dbl&CU QNS 40T LAGALLAGIR PALT RS RbiehPSiRfEb,0N - and

Fusobacterium nucleatum.

27. The method of Claim 26, wherein the bacteria is Porphyromonas
gingivalis.
28. The method of Claim 23, wherein the myristic acid is effective in

treating infection by one or more gram-negative bacteria.

20. A method of preventing a bacterial infection in a patient in need
thereof comprising: providing a prophylactic effective amount of myristic acid in a
pharmaceutically acceptable vehicle; administering said myristic acid to said patient,
wherein said administering is effective in preventing the bacterial infection.

30. The method of Claim 29, wherein the patient in need thereof is, prior

to administration, identified as susceptible to a bacterial infection.

31. The method of Claim 29, wherein the bacterial infection is
periodontitis.
32. The method of Claim 29, wherein the myristic acid is effective in

preventing infection by one or more bacteria selected from the group consisting of:
Porphyromonas  gingivalis, = Actinobacillus  actinomycetemcomitans, and

Fusobacterium nucleatum.

33. The method of Claim 32, wherein the bacteria is Porphyromonas
gingivalis.
37. The method of Claim 29, wherein the myristic acid is effective in

preventing the infection of one or more gram-negative bacteria.

35. A composition comprising: a pharmaceutically acceptable vehicle and
an effective amount of myristic acid to treat an inflammatory condition in a patient in
need thereof.

36. A packaged pharmaceutical kit comprising the composition of Claim
35, wherein the kit includes written directions for treating an inflammatory condition.

37. A composition comprising: a pharmaceutically acceptable vehicle and
an effective amount of myristic acid to treat a bacterial infection in a patient in need

thereof.
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38. A packaged pharmaceutical kit comprising the composition of Claim

37, wherein the kit includes written directions for treating a bacterial infection.
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