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A. Title:

NUTRACEUTICALS CONTAINING NITRO FATTY ACIDS

B. Cross-Reference to Related Applications:

[0001] The application claims priority from U.S. Provisional Application No.
61/141,844 entitled. “Nutraceuticals Containing Nitro Fatty Acids” filed December 31, 2008,
which is hereby incorporated by reference in its entirety.

C. Government Interests: Not applicable

D. Parties to a Joint Research Agreement: Not applicable

E. Incorporation by Reference of Material submitted on a Compact Disc: Not applicable
F. Background:

[0002] Nitric oxide (NO) is an endogenously generated, lipophilic signaling molecule
that has been implicated in the maintenance of vascular homeostasis, modulation of oxygen
radical reactions, inflammatory cell function, post-translational protein modification and
regulation of gene expression. In addition, nitric oxide-derived species display separate and
unique pharmacological properties, specifically can mediate oxidation and nitration of
biomolecules such as, for example, unsaturated fatty acids.

[0003] Various reactions yield products capable of concerted oxidation, nitrosation and
nitration of target molecules. For example, nitric oxide may react with superoxide (O,) to yield
peroxynitrite (ONOO?) and its conjugate acid, peroxynitritrous acid (ONOOH), the latter of
which may undergo homolytic scission to form nitrogen dioxide (¢NO,) and hydroxyl radical
(*OH). In some instances, biological conditions may favor the reaction of ONOO™ with CO;
which yields nitrosoperoxycarbonate (ONOOCQO;"), which rapidly yields «NO, and carbonate
(«CO5) radicals via homolysis or rearrangement to NO;~ and CO,. During inflammation,
neutrophil myeloperoxidase and heme proteins such as myoglobin and cytochrome ¢ catalyze
H,0,-dependent oxidation of nitrite (NO,') to *NOs, resulting in biomolecule oxidation and
nitration that is influenced by the spatial distribution of catalytic heme proteins. The reaction of
*NO with O, can also produce products that can be substrates or reactants for nitrosation and
nitration. For example, the small molecular radius, uncharged nature and lipophilicity of «NO
and O, facilitate concentration of these species in biological membranes in a process referred to
as the "molecular lens" effect. The increase in concentration induced by *NO and O, solvation in

hydrophobic cell compartments accelerates the normally slow reaction of *NO with O, to yield
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(e.g., <pH 4.0). This may conceivably occur in the gastric compartment, following endosomal or
phagolysosoprbi(acidificatidror il tisstay fetiasmirgbposcistheyrilie reperfagiompartment, following

endosomal or phagolysosomal acidification or in tissues following-post ischemic reperfusion.
[0006] Nitrated linoleic acid (LNO;) has been shown to display robust cell signaling
activities that are generally anti-inflammatory in nature. Synthetic LNO; can inhibit human
platelet function via cAMP-dependent mechanisms and inhibits neutrophil O, generation.
calcium influx, elastase relcase., CDI1lb expression and degranulation via non-cAMP, non-

cGMP-dependent mechanisms. LNO, may also induce vessel relaxation in part via ¢cGMP-
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as salves and lotions, and other nutraceutical compositionsthat’include one or more activated ratty
acids suthia®Meexamiplenditroyizangigditipid signaldnopptivsome embodiments, the nutraceutical

supplen@ptglﬂng&%igﬂ{gmq@ﬂ@m may include one or more nutraceutieal other than nitro fatty
acids such as one of more vitamins, one or more minerals, plant extracts or oils, rice bran oil,
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fatty acids, omega-6 Ihtty acids, omcga-9 fatly acids, linoleic acid, ct-linoleic acid, oleic acid,
eicosapéttaenditdaciae 4bapysHBIRECSBICAMNSF Hae AVEaVAtYr Ko BiAtidh R FAEATON pHATe ar

embodinggnt, the, AUtFaGsHICIR may furber: ipgludr nenmitiated fatly acids: lnsariain srhpdiments
and for dietary and nutritional supplement embodiments, the nutraceutical may be provided as a gel

capsule @hébitizprhrtianaeenibodifseritéia filvored gdireupae. thesthe slvissainiBhtsetmeHytdtional
supplemgaifay 26 Amadditive, fRefoedncentrate, grape seed extract, beta-carotene, ephedra, ginko

biloba, goldenseal, valerian, ginseng, green tea extract, and echinacea. The activated fatty acids
may be isolated from a natural source or prepared using fatty acids derived from a natural source
such as fish oils or plant oils and may be derived from omega-3 fatty acids, omega-6 {atty acids,
omega-9 fatty acids, linoleic acid, o-linoleic acid, oleic acid, eicosapentaenoic acid,
docosahexaenoic acid or a derivative or combination thereof. In particular embodiment, the
nutraceuticals may further include non-nitrated fatty acids.In certain embodiments and for
dietary and nutritional supplement embodiments, the nutraceutical may be provided as a gel
capsule and, in particular embodiments, a flavored gel capsule. In some embodiments, the
nutritional supplement may be an additive for food.

[0009] For topical formulations the composition may include a dermatalogically
acceptable vehicle. and in certain embodiments other nutraceuticals such as, for example,
hyaluronic acid, chondroitin sulphate, collagen, glucosamine, keratan sulphate, dermatan
sulphate, vitamin C, vitamin E, vitamin D, green tea extract, shea butter, grape-seed extract, aloe
extract. or mixtures thereof.

[0010] Some embodiments are directed to a dietary supplement including a fatty acid
component enriched for one or more activated fatly acids fatty acids and a nutraceutically

acceptable excipient. In some embodiments, the activated fatty acid may be derived trom an
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vitamin B8n«itarhinlBestie Hiarmnp warstenastginted fatty acids may be about 5% by weight to about

95% by weight of the total gel capsule.

[0012] In particular embodiments, the dietary supplement may include a first fatty acid
component enriched for one or more activated fatty acid selected from nitro-linoleic acid, keto-
linoleic acid. nitro-oleic acid. and keto-oleic acid and a second fatty acid component having one
or more non-activated fatty acid selected from linoleic acid, a-linoleic acid, y -linoleic acid, oleic
acid. eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), or derivatives thereof, and in
some embodiments. the dietary supplement may further inciude vitamin E or a derivative
thereof. In other embodiments, the dietary supplement may include one or more secondary agent
including but not limited to vitamin A, vitamin B, vitamin B-1, vitamin B-2, vitamin B-6,
vitamin B-12, vitamin C, vitamin D, vitamin D3, vitamin E, selenium, B-carotene, ginko biloba,
goldenseal, valerian, ginseng, echinacea, grape seed extracts, ephedra, yucca concentrates, green
tca extract, rice bran extract, wheat germ, wheat germ extract, beeswax, red yeast rice extract,

stevia leaf extract. flaxseed oil, borage seed oil, coenzyme Q10, glucosamine derivatives,
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encapsulating (hé core fiie embodiments, the gel capsule may be flavored, and n particular
2010/078506P§2TITgS?009/11§9%§ bod; he gel capsul be fl d, and in particul

embodiments. the flavoring agent may be a flavor selected from berry, strawberry, chocolate,
cocoa. lemon, butter, almond. cashew, macadamia nut, coconut, blueberry, blackberry. raspberry,
peach, lemon. lime, mint, orange, banana, chili pepper, pepper. cinnamon, and pineapple. In
some embodiments. at least one of the one or more coating layers may include at least one
flavoring agent. and in other embodiments, the core may include at least one flavoring agent. In
turther embodiments, at least one of the one or more coating layers may be an enteric coating,
and in still further embodiments, the core may further include one or more agents selected from
solubilizers, stabilizers. colorants, plastizers diluents, fillers, disintegrants, binders. lubricants,
surfactants, hydrophobic vehicles, water soluble vehicles, emulsifiers, buffers, humectants,
moisturizers. antioxidants. or preservatives. In some embodiments, the core, at least one of the
onc or more coating layers. or a combination thereof further comprises one or more secondary

agents.
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pantothenic acid, biotin, thiamin, riboflavin, niacin. folic acid. palmitic acid, and derivatives thereof. In
some erfIBudiMeALS Nth YIKIERE SEpMIRBINMRY SABIHE MRS diarsefe secondary agent selected from

policosanols, gl@gylipds,ficg Rraraxtast whegtasrm Wheal Qe eXHas heeawax. andsedyeast
rice extract, and such a dietary supplement may be formulated to promote a healthy heart and

circulatdfdsyeten b athaiPstRBBaINcets, theitidtaty SuppRinenPrisyshEITrRE Whe2or ity sédndary

agent selegiesh&nm yiamin Brlondtamin B2 aMifarnin T30, adtaminB-12iMtamin £nyitareiniy yitamin
D3, vitamin E, selenium, goldenseal, valerian, ginseng, and echinacea and such a dietary supplement
may be #6FRIUTRIE 16 ipHothotE Hoathy BER P ratirETatisnd iz 4l WiRle B8R daimentiidpe distaitty

supplemgeni MAYYRGIHHEPREQN HPIRSesonsRr@Eaniselected from vitanin A nyifamin Gicviamin E,
and Pt-carotene, and such a dietary supplement may be formulated to promote healthy eyes. In yet

other erhBdiRsts, aHe: didiary dGFstniedtrayisii e ohe 8rsasend sty AT ARSI IBRYEY from
vitamin fy, Viiamin G, MitapnitRusalepien ke pileha igRldanseal yalpran. sinsendigelioacsa.
ephedra, green tea extract, and yucca concentrate, and such a dietary supplement may be formulated
to p_rom@fgl@@gtﬂti@@hmntmﬁ@waté&%é)a mm@ﬁd@mm acid ( M)Zlovsiﬁﬁtﬂéﬂgi*ﬁﬁb@@mfénts of
the invepiipn, e AlsQ irecieshimERIPRSIARS IClFingh A FOIRHAYIRGANE O IOt RiliR fatty,agids
and One or more coating layers encapsulating the core. in such embodiments, the one or more nitro
fatty acidie iy melescap abbsemo%mRofiaightsio b iR asosuUpy Waigtit oRYhBtdel gulledpsue oAs

above, the camagsitions ceyciacluds one. armers ddiianal seeondn: camasnents suehas for

example, rice bran oil, enzyme-treated stabilized rice bran, a solubilized fraction of rice bran oil, and
derivatives theraofB gldcosaminelderitatives) methiyisufbnyinvethane, yelccacontentrédtes geapeseed
extract, beta-carotene, ephedra, ginko biloba, goldenseal, valerian, ginseng, green tea extract. and
echinacea. The activated fatty acid may be derived from an omega-3 fatty acids, omega-6 fatty acids,
omega-9 fatty acids, linoleic acid, cz-linoleie acide. oleic acid, eicosapentaenoic acid,
doeosahexaenoic acid or a derivative or combinatign thereof, and may contain non-activated fatty
acids.



WO 20111/1178504PCT/US211119/11699311 10018i Such compositions may be gel capsules,
and such gglepRsHisRippY be flavored by providing one or more coating laygisyyibéhéssst one

flavoring agent and/or the core with at least one flavoring agent. The flavoring agent may vary among
embodiments and may be selected from berry, strawberry. chocolate, cocoa, lemon butter, almond,
cashew, macadamia nut, coconut, blueberry, blackberry, raspberry, peach, lemon, lime, mint, orange,
banana, chili pepper, pepper, cinnamon, and pineapple, and in some embodiments, the gel capsule
may an értdric cgatingséihe coeiamay furtheg inckldeaother agentsssudh asisolabilizdrs]rstabilizers,
coorants, piastieiers dluans, flste disinisgrams. inders Wricents, surfadtapts, dopRobis
vehicles, water Solubte vehlccles, emulsi iers, buffers,” humectants, moistdarizers, antioxidants,
preservatives nrcornbinations tkefesfract. 604G di. dtilfaghecahtbodiments)diel Sordyatdeastone of

the one 8&”&61( & COANDG ANRISH Oh BH%'E“B%H%%@%%; D3y JUFENGE INGIHAR oNe, o Mere Feqaydary

agents such as, for example, antioxidants, 'statins, squalene synthesis inhibitors, azetidinone-based
compounds; levadgnsitydlipogrdteiva (i asThecatabblisnactivaetsn pesoxisomd jprofitrotateracivated

receptor; (PRAR), ANAGERISLS.QF AARNISts, ANLRIYIING g&ﬁéﬁs%%ﬁ‘s',s&‘?fg?%gﬂbﬁE‘.ﬂff’_@é'@PﬂH‘@&%}’cE'“‘gs

(NSAIDs) and nutraceutical equivalénts thereof 100201 Embodiments of the invention also
include nbtlabds for. prépalringra nitrodeltybacith vy isothting nitrs! fatey aviteFropndistheilsiodpiany oils,

and methggs daLAreRaNing 8,981 saeauls puaamPinig eRswaleh Rotedienis maling he geluptch

ingredients to form a liquefied gelswatch; combining the liquefied gelswatch with the nitro fatty acid;
encapsulating ihemitr it aeidepfdemeaigeigapsinds dvine thieigetasapdars; agash ﬁ@@fﬂfféi derm |
capsule,angh pRSkRAING e 98! CARRNIER 6, vita RRRAL Ol A BOods. Al PIRAARM A0 fatfy,acid

include the steps of contacting an existing unsaturated fatty acid composition with a nitro containing
compouhd g ieactnli¢Recekistlsg Uhsanieate dRatee BERE Wit d it TEREingRRbTHFaURRIoOrM a

nitro fatty, agidlaMethods flrrepRaling a-0g! panRaLiainsuding e SieRs ehagyaniring, agiswatehy

ingredients, melting the gelswatch ingredients to form a liquefied gelswatch, combining the liquefied
gelswatEHRRIEMEE rited fagiidscificeAt AP aeae HRONIRES afisl edid tH98imY a8 cApsitendtying the

gel capsylg waghing, e a6l SAPSHIE @, RAGKAZING MG AR GARSHER rmulart Qo8 Sori oSy

methods for preparing gel capsules including oné or more activated thtty acid include the steps of
contactingean nsatueahed datty dioig viathlze rdeieayicwatteamenamay include one or more secondary

agent selected from vitamin A, vitamin C. vitamin E, selenium, ginko biloba, goldenseal,
valerian, ginseng, echinacea, ephedra, green tea extract, and yucca concentrate, and such a
dietary supplement may be formulated to promote cognitive health or formulated as a
neuroprotectant.

[0017] Various embodiments of the invention are also directed to compositions
including a core having one or more nitro fatty acids and one or more coating layers
encapsulating the core. In such embodiments, the one or more nitro fatty acids may make up
about 10% by weight to about 95% by weight of the total gel capsulc. As above, the
compositions may include one or more additional secondary components such as, for example,
rice bran oil, enzyme-treated stabilized rice bran, a solubilized fraction of rice bran oil, and
derivatives thereof, glucosamine derivatives, methylsulfonylmethane, yucca concentrate, grape
seed extract, beta-carotene, ephedra, ginko biloba, goldenseal, valerian, ginseng, green tea
extract. and echinacea. The activated fatty acid may be derived from an omega-3 fatty acids.
omega-6 fatty acids, omega-9 fatty acids, linoleic acid, «-linoleic acide. oleic acid,
cicosapentaenoic acid, docosahexaenoic acid or a derivative or combination thereof. and may

contain non-activated fatty acids.



WO 2010/078504PCT/US21109/11699311 selenium compound; contacting an intermediate resulting

from step | With AneglaEsen withdrawing group donating reagent; reacting the-itespgariadsspesulting
from step 2 with an oxidizing agent; combining geiswatch ingredients; melting the gelswateh

ingredients to form a liquefied gelswatch, combining the liquefied gelswatch with the nitro kitty acid;
encapsulating the nitro fatty acid to form a gel capsule; drying the gel capsule; washing the gel
capsule: and packaging the gel capsules 10023] Yet other methods for preparing gel capsules
including one ol a&mmahedt;&ttyiaoijmlLbdegdheestspssomd)mmﬂmim aaﬁbmtl«:mm@pherﬂzabteast
compr|5|pg an aliphatic hé/drocarbon hayi m% ithdrawing, rg prlh one. ¢nd and a second

one or more Ol] vor € Core
component a?‘feasr;]tgcomprlsmg a |p€h ?\{/Jrocar on chain ﬁavmg a & at ohe end'in the

presencé:aftadnasBaoforen afirst inteenibdiateggenerating aral k@nenfgomttt@ﬁnsntﬁtendtedtaté)e
combining gelsyaish ingredientsymeling g elswaieh ingradienis.o o Iauefied gelawion

comblnlng the |quePed [swat e nitro fatty acid; encapsu atlngt e nitro fatty aC| to form a
gel capsule; dvymgtthbllgzéteca/pﬂljt@khﬂshlmgsﬂwlgﬂl pepsulEnaed packaging trengel dapsueshili
o02e] Geluetshinaredisnin e SRIEGIA0 A gelaln o a-aslah s beHip. medliegoraren o
other sulit eg Idtin su stltute asoft ner ycero |toI or other suitable polyol. a Iavor ng agent.
a coloringegentoraratin ahel C@mbtneztlﬁnﬁlﬂter@dﬂdel cmleesmgftm ofidrawisngsbNeeapplidabks s,

Detailedc@l%?&lqitg[igﬂ.sticizers diluents. fillers, disintegrants, binders, lubricants, surfactants, hydrophobic
vehicles, water soluble vehicles, emulsifiers, buffers, humectants, moisturizers, antioxidants.
preservatives or combinations thereof,

[0019] In still other embodiments, the core. at least one of the one or more coating
layers, or a combination thereof may further include one or more secondary agents such as, for
example, antioxidants. statins, squalene synthesis inhibitors, azetidinone-based compounds, low-
density lipoprotein (LDL) catabolism activators, peroxisome proliferator-activated receptor
(PPAR) antagonists or agonists. antiarrhythmic agent, non-steroidal anti-inflammatory drugs
(NSAIDs) and nutraceutical equtvalents thereof.

[0020] Embodiments of the invention also include methods for preparing a nitro-fatty
acid by isolating nitro fatty acids from fish oils or plant oils, and methods for preparing a gel
capsule by combining gelswatch ingredients; melting the gelswatch ingredients to form a
liquefied gelswatch; combining the liquefied gelswatch with the nitro fatty acid; encapsulating
the nitro fatty acid to form a gel capsule; drying the gel capsule; washing the gel capsule; and
packaging the gel capsules.

[0021] Other methods for preparing a nitro fatty acid include the steps of contacting an
existing unsaturated fatty acid composition with a nitro containing compound and reacting the
existing unsaturated fatty acid with a nitro containing compound to form a nitro fatty acid.
Methods for preparing a gel capsule including the steps of combining gelswatch ingredients.
melting the gelswatch ingredients to form a liquefied gelswatch, combining the liquefied
gelswatch with the nitro fatty acid, encapsulating the nitro fatty acid to form a gel capsule, drying
the gel capsule, washing the gel capsule, and packaging the gel capsules.

[0022] Still other methods for preparing gel capsules including one or more activated

fatty acid include the steps of contacting an unsaturated fatty acid with a mercuric salt and a



10025] Before the present compositions and methods are described, it is to be understood that this
invention is Re} diiteskig the particular processes, compositions, or methodolqgiRs f6scsdgd, as these
may vary. It is also to he understood that the terminology used in the description is for the purpose of
describing the particular versions or embodiments only, and is not intended to limit the scope of the
present invention which will be limited only by the appended claims. Unless defined otherwise, all
technical and scientific terms used herein have the same meaning as commonly understood by one of
ordinarysskithivnthe arpAitidougim saey maethrods tamaeate rizis: Bimilairome guivalentviththosectheseribed
herein car ed in the practice or testing m% i ts.of the. pr invention, the preferred
SRR G R i SR e e S
incorporatedibygeferenceirbtheig WEVW2040/0Z8804PC DIYIS2000¢069930! ntingtyd Nothingibrerein is to

be constryec n igsion, thak fhemtion, is. A itled o ar Jisclosure /iy, qf prior
vention G ot e e o e e e A e SR,

singular formsrealatiarnsidrid fther inekidepluial deference gamleassthe comaxedeady] dispatés and
otherwis&mmgﬁ,gfmeeg@ | gul_ggference to a "cell" is a reference to one or more pells and equivalents
thereof known to those skilled in the art, and so forth. 100271 As used herein, the term "about"
means plus or A It-Yiyloptne nuhedediovatrpotthecalintber Wit Whithgtasbeng used Treedfore,

about SQ?(&WQ@}BSiHEl{% rﬁﬁ£’§&1&§ﬁ&%§%ining a first component at least comprising an aliphatic
hydrocarbon having an electron withdrawing group at one end and a second component at least
comprising aliphatic hydrocarbon chain having an aldehyde at one end in the presence of a base
to form a first intermediate; generating an alkene from the first intermediate; combining
gelswatch ingredients; melting the gelswatch ingredients to form a liquefied gelswatch;
combining the hquefied gelswatch with the nitro fatty acid; encapsulating the nitro fatty acid to
form a gel capsule; drying the gel capsule; washing the gel capsule; and packaging the gel
capsules.

[0024] Gelswatch ingredients may be selected from gelatin or a gelatin substitute.
modified starch or other suitable gelatin substitute, a softener, glycerol, sorbitol or other suitable
polyol. a flavoring agent. a coloring agent, keratin and combinations thereof.

H. Description of Drawings: Not applicable
I. Detailed Description:

[0025] Before the present compositions and methods are described. it is to be understood
that this invention is not limited to the particular processes, compositions, or methodologies
described. as these may vary. It is also to be understood that the terminology used in the
description is for the purpose of describing the particular versions or embodiments only, and is
not intended to limit the scope of the present invention which will be limited only by the
appended claims. Unless delined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art. Although any
methods and materials similar or equivalent to those described herein can be used in the practice
or testing of embodiments of the present invention, the preferred methods. devices, and materials

are now described. All publications mentioned herein are incorporated by reference in their



100281 "Administering” when used in conjunction with a therapeutic means to administer a therapeutic

directly into QIPRIR AAdiHet tissue or to administer an agent to a patient, w §H)ém§9/%g§d%positively
impacts the tissue to which it is targeted. Thus, as used herein, the term "administering”, when used in

conjunction with a nitrated lipid can include, but is not limited to, providing a nitrated lipid to a subject
systemically by, for example, intravenous injection, whereby the agent reaches the target tissue.
"Administering" a composition may be accomplished by, for example, injection, oral administration,
topical aghriigistratiomio hyrthese methossinedmbinaditniwith athenknowargchniquessribiued to
combination techniiu, S includ?%yheatingéfradiati.on, ultrasound and the use of delivery agents.

100291 ng% qe[?rﬁuc n rlﬁﬁll‘)séféeu éélﬁg?eln‘?Hgllulcﬁlevg%ﬁ'i?'is not limited to humans and nonhuman

vertebrates sudi(as vildndanpksticandetarhaaninais.herein 50030 1hthe penardiripnoyedicisiugedto

convey IH%tn tsh_e present a{ggewt]lgn.cq%?g?}fu?liiher the char ctegstlcs :,mgl/ é atrt?e myaﬁg:sacl) [zf\ttrlbutes of

. a an . L0 al reference unless tfi ontext ¢ 1€ WISE.
the tissu€ 10 which it'is being provided. app ed or administered. THe tterm improves™ may also be

used in domjuntiorkwithla diseased state sullh that wiienadiseasedstateris Citproveddthelsymptoms
or physical Ch?L%Cte”?t"fﬁ’o%%%% :%_gd }[%lghat _%jasgeoa%erg]'state are diminished, reduced or eliminated.

100311 The term “mhibi Ing™inc S the administration of a compound of the present invention to

prevent the ond@02T|thes syadptormis,. dilewdatingtihet Sympiomis;s or alimisdtiig dfehdisesseicebraition or

disorder@f the 1419 9 ggrl.v\B Rx@?rfmq? tci:%?”){lsae%‘.:e%aéble%g’rciet ia r(plﬁaﬂ}oo ﬁl%%‘lrti%’tqgureaﬂtgtoro?ﬁ%i%.—e nt
tibl th B ele th

must be compatible with the other ingredients of the formulation and not terious to the recipient

thereof ¥W®.2010/078504PCT/U S20119/1169930

[0028] “Administering” when used in conjunction with a therapeutic means to administer
a therapeutic directly into or onto a target tissue or to administer an agent to a patient, whereby
the agent positively impacts the tissue to which it is targeted. Thus, as used herein, the term
~administering”, when used in conjunction with a nitrated lipid can include, but is not limited to,
providing a nitrated lipid to a subject systemically by, for example, intravenous injection,
whereby the agent reaches the target tissue. “Administering” a composition may be
accomplished by, for example, injection, oral administration, topical administration, or by these
methods in combination with other known techniques. Such combination techniques include
heating, radiation, ultrasound and the use of delivery agents.

[0029] The term "animal” as used herein includes, but is not limited to, humans and non-
human vertebrates such as wild, domestic and farm animals.

[0030] The term “improves” is used to convey that the present invention changes either
the characteristics and/or the physical attributes of the tissue to which it is being provided.
applied or administered. The term “improves™ may also be used in conjunction with a diseased
state such that when a diseased state is “improved” the symptoms or physical characteristics
associated with the diseased state are diminished, reduced or eliminated.

[0031] The term "inhibiting" includes the administration of a compound of the present
invention to prevent the onset of the symptoms. alleviating the symptoms, or eliminating the
disease. condition or disordcr.

[0032] By "pharmaceutically acceptable”, it is meant the carrier, diluent or excipient
must be compatible with the other ingredients of the formulation and not deleterious to the

recipient thereof.
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10033] "Nutraceutical" as used herein generally refer to natural. bioactive chemical compounds that
provide phy%%qugggffits, including, disease prevention and health pro 9%@2‘6@@995%‘3’ be used
to supplement the diet. Nutraceuticals can be either purified or concentrated by using bioengineering
methods and can he enhanced through genetic methods, which contain elevated levels of natural
substances. Examples of nutraceuticals include isolated nutrients and herbal products and generally
contain at least one of the following ingredients: a vitamin, a mineral, an herb or other botanical, an
amino acid, a njeeabplitelN constiivesnt; extiaey dicesmbpinatioiyofdhese ingredientsaComnbenexamples
of nutraceuticals include beta-carotene, ephedrg, girtko biloba, goldenscal, valerian, ginseng, green
e xtae AR SE o EHE GRS QS ec RPN iy Se-csdiah B s tEhd et g
support pfpfostexampleh heglthy jointspskippeye:andbréin. fudctiec; heatt and birculatopusysieor, and
general heallh,, ., 10034] As sed herein, he term, agent ‘actiue. agento, therapaytic agent. or
therapeu(hc means & compound of comp%sfﬂlon utilZ&d 16 treaﬁ combat, amelio e, prevent or
improve ahicinwanied donddiokr @i diseaseraf aipatients. [rEparipembbH dinecitst ohthéenphesenbintention
are direcied 19 aflecting,of inflammation, ohesih shesibyelaied dissases. meiaholic dissases: .
cardiovascular and ‘heart refated diséas S, cereprovascutar and neurodegenerati ISeases,
cognitive disarder sy candenohthe abethanbprolifedatiomof nels)drditieatikBie, condQOBB ¢ tract,
therapeyically sifectivs amaunt.onisffective, amaunt, of & comppsiion s Rrsdstsimined amount
calculated 0 achieve the desired & ect, I.e., {0 |n(f1|b|t, chﬁ( or reverse the activation, migration. or
proliferatipim dfacedisk® hig labtivigy contemplatidiby the seethgds:desaribgtbieraid indudes hothmedical
therapeic, ARLRIORRVIAGIE HeamaN: 35 ARBIGPYAIE, ANRLINROMRCSIHRNR ofihg Invention may
be used to provide improvement in any of the conditions described. It is als contemp ated that the
composhionis desotibekl heretmnddybe daministbred toheiadtiytsubjestsror indigitaeishvotibxhibiting
symptoms but Q3. he.aj rigk.of deyeloping a-patticular gjﬁ%rdg Jihe specific dose, of a-compound
administered aﬁ%rﬁngsto tShis inverlllt]i’on to Oétgil’! '_[hgegrlap_eut?c and/o%%réphylzlacti(]:g_ elffectggNﬂ, 0

course, bédepsiiinedeoythe partisuidocicoumssanuesigined unding thendasie aindiodityy, Mo exaple,
the compaind dminisiereh taarwie of arministatan.RRE e sandlisseing teaiaf. Haneyer. I
will he understood that the chosen dosage ranges are not intended to limit the scope of the invention
in any waay cAlitTe rap eingestl teffdétivenamburian wotpowhdsob thiddmenalaes disicaty antappdc
20101078204RCTARZORR(PG993Q amaunt-eHeh Watwhendtis,administeraddn @ Avsiolpgically
tolerable excipient composition, it is sufficient to achieve an effective systemic concentration or local
concentfaginicn thertigsadisorders0o@6erPhéhterhesraibaro! fpedied of oe Hretihidre Ak esed herein refers
to both therapeyiigdjeatment, and, REGRNURCHE RRIBYEIBIVE GRS RR PPN NG RRIRSHIR P
prevent or slow down (lessen) an undésired physiological condition, disorder or disease, or to obtain
beneficialwletissiraedctiniedt reslsdit b iarns arsobeslefitaik dHvehtion, etidiiial e desirad versalts
include, gt g Al i inalisviatan.of xmatames cimipishigot ol meatel e endiien
disorder or disease; stabilization (i.e., not worsening) of the state of the condition, disorder or disease;
delay indsisebet Biowhgdttise propreadion brtpcsoaditidnr disofdervicdiselsentapiaiormivitef the
condition, fisraey lisgase.piate: AdHRmIssignUWheterparial Y tnfaluether delecianic.or

undetectable, or enhancement or improvement of the condition, disorder or disease. Treatment
includes-eliditingsadetiniczif siyrifieko eesponde ottt Brceysresivorisdsraideefieds Traatent

also inclyggs Rrolonging sy ivah 3 MRt iR ISXReCad HAY\GhibRAhIaaRIVIng HEFHERTrisk
of developing a particular disorder. The specific dose of a compound administered according to
this invention to obtain therapeutic and/or prophylactic effects will, of course. be determined by
the particular circumstances surrounding the case, including, for example, the compound
administered, the route of administration, and the condition being treated. However, it will be
understood that the chosen dosage ranges are not intended to limit the scope of the invention in

any way. A therapeutically effective amount of compound of this invention is typically an
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100371 As used herein arid in the attached claims, the tern) "enriched" shall mean that the
composnlon‘gb%mfagsg& }he composition includes a concentration of the |d$%tp}8%ggmgongnt that is
greater than the amount of the component naturally occurring in the composi or example with
reference to activated Fatty acids a composition enriched Ibr activated fatty acids inay include greater
than at least 50 nlyl activated fatty acids. Therefore, a composition that is enriched for activated kitty
acids may be at least 0.05% by weight activated fatty acid, at least 0.1% by weight activated kitty acid,
at least @;ﬂ&%tQ)A@M&i@lﬁtvaﬁih/atadataﬁylaeéebcatdeaﬁmjasamgiaylwﬁ'b@htaamiwdaﬁlefmtwm@dmabiﬁast
0.5% by.\(velght activated fatty ac%g at least 1.0% dy‘ ight activated fatty acid, at. Ieetst 2% by weight
activated At 48, BAGNG BHP © SR IET EHSARBRELSY fid vt h'BF%é%’HE ch&iiCare
generally durect[@dt@] apivatedsfatty-acitdscand, iropartiautar” aQMMeﬁe@Luﬂsawmted baitty @eidpe AR used
herein an "activated fatty acid- refers to a fatt acid havmg J Ieast lectron W|thdraW|nIg roup
covalenty BAUHE 155 BAGHSH e’ JAECRRH S iveativee BRI d 1At el ST
activateddatty reids )m&m;h&@él%hytedlbﬁ@ﬁymufnbmt dfseleetrondt\sskthwawmgc@mm&aé fariylmumber
of posm%ns tl’]]e h% roc trbo Fn and an e i:tron Wltftldravt\{ln t? % %[i)osll |one |n either
cis or Irons ConfigUiatdh’at s dotbl& BORBCSFir either 'R OF S absOluls' Stereochemistry eitlgn 43
chiral/stéreageniotcBniesd Ror eieaviplen mfomxmlnmdlmenmﬂmantmaiebbfam/:ammf maydmavlalone WO

2010/078504PCT/1i,S2009/069930 electron wi hdrawm ro din ther, an.actiyated fatty acid
may be (Suf)s '%uteddl"(fﬁ rﬁuﬁtupllel‘leﬂ“o{lron Witht rgwfﬁbnbljﬁﬂupg%F rrsr;[uftl qq%:s|Ct(|)(%]ngé“z§1) on% St%rg of

hydrocartensehalnlayhileothet activatednfatty abidpoithesiovertidne maydnam ahselgetrom Withalrawing
groun POSIREA AL APEbonalang he glphalc lyciararbor chan et e Aoy (Sifinal
carbon t6 the termina metﬁ NG m some em 5|men%s the electron Wi rawing group maycb
posmonedlwitmdabcmblbcarbmdﬁfcomblheommﬁmnyetm&nlmatllomnlaﬂd wiitthin @induidh cdrdvodefrom the
terminal met é/ Jfr}e men{e nc u J{'g (tzlst’ tlheaecler%tg'ln Wlthd can 96 £9 Pe: waIXOLi) csclgls%]eg W'fthlriabom
3 carbons of either the car OXY farminal carbon afn he methy erminal carbon. and in still others
embodlméntdfthe el“éca*mmvmmwamhgi@oupqn@}ng)eupvsﬁlmsmmeﬂﬁccaxbgns@imthaﬂ dithe
carboxy Jermj &g{g pnd/or the methyl terminal carbon. 100391 In certain embodiments, the
electron with fﬂ/\/lng group may be positioned on a carbon directly attached to a double bond of the
activated fatty #9a Toriwinsgdheadectrohi wittedraebg diayingrbaperihécetedirdn Wmﬁdmnﬁgégrfbap of
Such v SIOURRITEY 5 00 SYEL Sife oG ARURIE. DN ERYAENS CHRMIRAREH Bhponcn
embodiments of the in entlon may havepone or more than one electron W|thdrawmg vin é)roups at
any carlort on gheatalighati¢hieydrocatbonbhaimmandettoret e severarinays that @mmnsatemat&@rfatty
acid ca thd I J04n tivat .
(ooatades e e e e e Aot it o b6 o (am a1 517
betweentie iBthuE-learvd tin(a@- kycapboMsaehagttdielEmeldstrohadtadrawingngrotipoattbithesr C-9

orClOel 3 I , l0lei ( cHlienpic. £ id),
B L R IS e S R S s S b

and 7th (G Dycarbdrsandtee Bthy (@14 0)dpes10tH (e ) wamuragtlmydhﬁw apidlettrost Withdrawing
group aj,C-90 e chl%t&r]t?n{?f 30\l ?réysé’t'%‘?}f QQI%HP%@MQE%O' (REY REIASy RS, ho D OF

more double bonds, can have one electron with drawing at either position‘on any of the double bond
carbons\VmQM@MQJaﬂqtqb&QQrMQI@@nﬁﬂﬁt%sbbfvwgiﬁ@ngwéfébtmndmmb$a\th groups. 100401

In other embo%ﬂ?@f%rﬁ%‘&’ﬂ?&? %‘?'M‘réﬁ%@@%ﬁ%ﬁ%ﬁé‘%%éﬁ' dnay ﬂ@%%ﬁ%l%'%ﬁ%%%éf"f@%ﬁ%@g

groups, and there are several ways that an unsaturated fatty acid can have lwo electron-withdrawing
groups. [Foy esaimpld; in pridiadtbodimeritd ansactrid dadleire ilid focsbbogoguensit weid) which is

an 18 carhen, (6 fatyracid Wit QN6 LAuRle band.(denaica darkiREWESD IS AHRACEh S AR th

(C-12) carbons, may have an electron withdrawing group
carbon of the saturated or unsaturated aliphatic chain of a fatty acid. Such activated fatty acids

may be substituted by any number of electron withdrawing groups at any number of positions on
the hydrocarbon chain, and an electron withdrawing group may be positioned in either cis or
trans configuration at a double bond or in either R or S absolute stereochemistry at an sp’

chiral/stercogenic center. For example, in one embodiment, an activated fatty acid may have one
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WO 2010/078504PCT/1.1 2009/069930 at both C-13 and C-12. In another exemplary embodiment. an
activated linglgisagish49gfadeac9.12.-dienoic acid), which is an 18 carbon. 9%_[3 %Q&gmgbwth two
double bonds (denoted "18:2") between the 6'h (C-13) and 7th (C-12) carbons and the 9th (C- 10)and
le (C-9) carbons, may have an electron withdrawing group at any two of the positions C-9, C-10. C-12
or C-13, With the lonowing possible permutations: C-9 and C-ID. C-9 and C-12. C-9 and C-13, C-10
and C-12. C-10 and C-I3. or C-12 and C-13. Similarly, other polyunsaturated fatty acids, with shorter
or longee leaﬁbmn\chladimalong;trga@qﬂ 3nd, i, mothore deublediofds; canl haue ﬂv&ommitmad/vimﬂrawing
at two of th Og SI |orlls on ap of the double k%ond caj[bons.1 mcloi m%o%th pnosd3|ble r l]J}atIOW[ olf
p05|t|onéné'n ﬁec‘ffoﬁor\]/vﬁﬁdré\?v\fﬁagg%mu S At MYREAT YN éor{]aslog(iln rer(():(éa |nog'1 &esg}lptloﬁs of
compourdsaatittn afaef &g cirods Wit hidr awi ngt igrotifa o h iwo eeimttmmwmmnammggggmmps,pmslaisd possible
fo have tee /ot e crmars sieconuihdaning arpuns Falleuing (e same o aboNe i he
precedlng descrlp ions of compounds \Xf{h one electron-withdrawin rou or two elec{ron wn?ufrawmg
groups. petyinasataraiéddatty aoids, emtim&,nﬂe:ﬁs Glar ﬂmeodoubleitmndg @wanhave inltipleiehedtron
Wlthdrawmﬂ éhree four, fve r more %ﬁ)allable positio ns for s bSIIEUtIOI’] iperr]‘mt) %t any oft
positions' SH AP 8‘f”t C&B e%’&ﬁd SYideiaung %?Il QLB HEPH LA EhS SFEOSIHENY 4A%
electronwwithidswisth groupsother EQMrﬂ'chesteﬂm "e&lzeotasonwwhhdramg%gwoppm@ recqgnizeddd the
art and de otesbthe LendEnc Otf t? bayt ent to alttract Y/ rbce ele }rorhs fro Flghborlﬂg toms, i.e.,
the substitiBAGClet S 86a Ve With resp%ctO to n%rfé; orfﬁl{; atoMs 9& qﬁan tation of theever
electrona\mthdrmﬂingtloapadyﬂﬁydmg:wen iy nkieclrn‘ajmmﬁlhtismgvng (gpownstay}tb(cswpmglmcﬂwwmtﬁ
Advanced Organic ghemjstry, Meraw il ook Company, Newrark, (1977 ediion) pp. 261- 259),
The Hammett eonstart values are 0 nera”i/ nega véfor electron dc onating groups "and positive tor
electron Wlthdr{a[wmy gmmqn&uIFoanmmetihémHaMneh conbtant fog pasa;substituted INleh2d alnPj) is
about -0.7, and the 8 P2, fora nitro groun.i about OB . [RA3 Embodiments,ofthe invention
encompass any known & ec fon wit rawing group Ftor examp fé. efectron WI'[CF'I ra |ng groups may
include, bubadrevnot Ivmuydad goolaideﬂiyd&(eﬁ@Wmtd:ryﬂrﬁ@mg?gr@who“nwc(hcm)ybgrbowlmzact& (eEO0OK
ester (-C ali e fluo ometh F).cyano (;CN), sul SO" sulfone
(502 R Lot e R B S (S A B T
embod|mm$lth®eheotmmawtlodcaWﬁ@gtgrouphdnabe@ afstyd)rggceimtzrtmnmtctmttmmng growp}biavmg aci

of at Ieaﬁt (fflbou WO 20%0{ 78504PCPU5‘];2009/0%

‘ocar on ‘chain, “and there~are séveral ways t tgan unsaturated fatty acid can have one
clectron-withdrawing group. In one embodiment, an activated oleic acid (ocatadecac-9-enoic
acid) which is an 18 carbon. -6 fatty acid with one double bond (denoted “18:17) between the
6" (C-9) and 7" (C-10) carbons, may have an electron withdrawing group at either C-9 or C-10.
In another excmplary embodiment, an activated linoleic acid (octadeca-9.12,-dienoic acid),
which is an 18 carbon, »-6 fatty acid with two double bonds (denoted *18:27) between the 6™
(C-13) and 7" (C-12) carbons and the 9" (C-10) and 10" (C-9) carbons, may have an electron
withdrawing group at C-9 or C-10 or C-12 or C-13. Similarly, other polyunsaturated fatty acids,
with 3. 4. 5, 6 or more double bonds, can have one electron withdrawing at either position on any
of the double bond carbons, including all possible permutations of positions and electron-
withdrawing groups.

[0040] In other embodiments, a mono or polyunsaturated fatty acid may have two
clectron-withdrawing groups, and there are several ways that an unsaturated fatty acid can have
two electron-withdrawing groups. For example, in one embodiment, an activated oleic acid

(ocatadecac-9-enoic acid) which is an 18 carbon, -6 fatly acid with one double bond (denoted

“18:17) between the 6™ (C-13) and 7" (C-12) carbons, may have an electron withdrawing group
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and in certain embodiments, the electron withdrawing group may form a dipole. For example, in
particular egROIMGALSihe electron withdrawing group may be a nitro, amm% &&I&g@yl. In other
embodiments, the activated fatty acids of the invention may be additionally substltuted/ by non-electron
withdrawing groups or electron donating groups including, for example, alcohol (-OM, reverse ester
(-00CR), alkyl. alkenyl, alkynyl, "and 20 amines (-NR2), nitrate (-ONOQO:), nitrito (-ONO) and the like.
[00441 The thtty acids of embodiments may be any unsaturated and polyunsaturated fatty acid known
in the artu Theht€ri "fattyCatid" deseribescakphatioo mahodanboxylic acidscY anolscembodiorelts: -
include nitrated fatty acid having an aliphatic hydrocarbon chain identical or simjlar to j{ie ified,
naturall;5 OL:“CULﬁ‘fHal aﬁ‘ff Cidvs}? 1@(])r' Sei‘a'i‘mli;ge?aé |8H’a ﬁf(I;?u%tr[gc('?l‘r:bdorYv cl:r]]altﬁvsoo?(f(??ol%r? N ?Jrg\lf:f %tgéiurring
fatty acids spe ganetatyinbrarched and 2btain pragven munbendfiton phalit d'toabpuidéns,
carbons. Embodiments of the invention may encompass fafty acids.having an 0 ber of carbons
and/or a“?l‘(‘)\'nﬁﬁléfu?gllﬁﬁs“()%&%nrrmé inker S6 (LalpezriﬁtfilBgirtr”fé)n?sEI gﬁﬁ’é) ?H{/%]r?ti(ghel‘n%fﬂgéwé% %r(:(f)(:léqgaving
from 4 tev22 darborsyandpoiéik: inaloaeafathy acidshaving). fom 42 10-13.darbang i+ the @ipghatic
hydrocarbqn chajn. In stjll other embodiments, fatty. acjds may have greater than 24 carbans in the
rphatcTdrccarban ain. THo tatg ABLC oFine At an ) A0 BoLIAMELed & Sraor tilte
location dlong thel drydrocativon bhiaihs reglds imdatidus .emib odimeahis)h easin s acichhmaytvinchicheram
aliphatic,ydhocarbon hain e flom ,0,24,carbons. 219,20, garbans o fo I3 gaibonsy o 199451
The aliphatic ydr(gcarbon chain éfofa;&y Acids of various émbodiments may'be Unsaturated of
polyunsaturatédiohhe teom tiunsaturatediorefers doaa fagty moick having a aliphatic hydrocarbon chain
that includes ay fasj one dauble, bend,andior sbstient, |n conifast, g, saisraled hydragarbon chain
does not includ an;j double bonds ‘or sustitients. us,peac Carbon of the hydrocar%on chain is
'saturated! thad Wag: the npasintem alernbenofthirdrogens otPelyumsatsratess e netally. tefersfioifatty
acids haylng ydracarbonshains i more han engdleybls bonds The double bands ob g in
unsaturated or polyunsaturated fatty ac d5'of Various embodiments may be at any' location a on% the
aliphaticdaycrptansorf chainamdmaylberin eithepois ohdronsngoafigurationyor histemnYoibdrrefers to a
double bond in which carbon jacent;to the douple.bend a ntl]%ﬁa ide and the term ‘trans”
refers to°a ¢ Bljblfé] ggrﬁ%ﬁlﬁq\% ?cﬂ%rggné’ av(\:ﬂglcghtﬁ)t’gs fh% éjbtljﬁ)é% b%% aergzc))%&%)’ppaosﬁg si eeislfpﬁp;%)ically
"cis- is thegameraddaamae tthns! s thelsame asE. batasoriwdlinmesithenh_RPA bales i maming at
compounls é!\f'l'h%';f,%stn%nwo% %9&%9?1%59&3%%%%8%%%99?%%91%RgSé}? rﬁ&%ﬁe whigh, 5 e typical
case in nitroalkenes. For exampfe, a nitrozakene can have the two cdrbon groups™cis" but the two
groups thest tiake pribeitye fomtivg thdraing ofworrpounds (a nitro group on one carbon of the alkene and a
carbon group Sl ierabanel e AkeRs) fie angprasie il e fus g EliRiciore e
nitoalkene analog, of a "cis" double Bond Is actually an I? nitroalkene. Similarly, the nitoalkene analog
of a "trafsiddoeibid bonbsis ertubligiaaz!t ninfoatketes iithbomwistihpronbaloound bythissohytidouble
bonds in.cis.canfiguation alena.oe sarhan hain, dis sarban chaify Ryl fniroalkens) mayndice a

bend in the hydrocarbon chain. Double bonds in "lrons: configuration along the carbon chain (trans

carbon chidibut 2 niEpaibidenye ) smay mothgause therhyditosanben(ohaintedmendee, ¢.40046YMeny
unsaturgted and,polyunsaturated fa C-i'dSFﬂ been.identified and.are k to.be naturally
occu rrin%.gé%n(% du%l%g?ﬁ lr(é?ée%LBP §ayt§>rflcs%é{ﬁ\?/a eldY(jlga()t%g%g)/na%%Wr'r(iﬁaé\?/aﬁ?/%‘cﬂ?f/g e r%‘e&%ﬂ{z" Pn'c%gj)d(e an
even nutiber doftcarbonsint theis aliphaticsk yaeogarbeh chaimt For oxarwpleya daturally woopsring!
unsaturated .or. polyunsaturated, fatty acid may have, 4. 6, 8, 10, 12. 14, 16, 18, 20, 22 and so 0
catbons Sai vy i o BRI Y PR Sl S b Lo R nits TR i
may be N&efubjf jembodimenisiof tihe iVertion nTthegynbieldbous wed to refer to the terminal methyl

carbon of the gliphatic.hydracarbon chain. The placement of the douple bond of the w-X fatty acid is
the carbon-cal@r?goﬁa&?ﬁd?ﬁﬁgr c%%d' %Cer%?H RS0 R B oM S EXAm e wﬁgﬁﬁyx%gd has
a doubleroopd Betweet jhe 8éanchfthdeahaong eorntingbascionaidd framrtheow]darkedn@nddahyds fatty

Varions AR S o Il U e A S AN A, Dot FUAed T

linolenid-adit, alphalineleniciadid.(dicosapantaadic acithnddcosapenideneic SOiR, )dodtsabexahpic acid

and stearidonic, acid; nitrated co-5.fatt |ds including, t imited to. myrjstoleic gcid, nitrated w-6
fatty acit éimlu]dinég, aE')]u‘j[ not fimted’ %.)(l'i%%lb?)c Y Ci‘{ldnlﬁgn&) rﬁﬁ'ho‘%ié"&é‘f&, nr%: e-'Q;Igtrﬁah‘ia‘r‘-llﬁ‘f&rl(é’i]c acid
and arachisonieiagididifated bo«/stasty acidednchieiagsvaul neblipied g apalanitelRicegiduand nitrated
co-9 fatty acids including, but not limited to, oleic acid and erucic acid. Of course. the fatty acids of the
invention may also be referred to using ILTAC nomenclature in which the placement of the double

bond is determined by counting from the carbon of the carboxylic acid, and 'C-X' denotes the carbon in
aliphatic hydrocarbons using fliPAC nomenclaturel\ivherein Xis



WO 2010/078504PC1711S2009/069930 the number of the carbon counting from the carboxylic acid.

Embodimentspifligoipegption also include synthetic equivalents to naturall)f,{?;i: EH&%%%@CMS and
derivatives thereof 100471 In particular embodiments, the fatty acids utilized in embodiments of

the invention may he omega-3 fatty acids. As used herein, the term "omega-3 fatty acids" or "0)-3 fatty
acids- may include natural or synthetic omega-3 fatty acids, or pharmaceutically acceptable esters,
derivatives, conjugates (see, e.g., U.S. Publication No. 2004/0254357 to Zaloga et al. and U.S. Pat.
No. 6,245,811 der tdorcoltindetrah) e aoh adf wiickhvisiderebyinconparageid oy refierdncée in itsaenticely),

precursors or §alts theEFof an’ ﬁlxt qﬁrsother of. Examgl(eﬁ%(;f §e| fatly cid ails include hut frgyrﬂot

limited & W- § polﬁ%bs% dnged ng-chain %\tty gmdsgs go%&be%tggﬁé?g éllé:]?do(l':sli’l

docosallbxaémolcnamdl(mm thndcarlirotefuicyacid estets mﬁm@oﬁamﬂachdgwthogﬂgd(h}ewﬂsuch@b
mono-, di- and trigl cen nd esters of th atty ndanpr SEGQ) r tertiary
alcohol %&chogse{‘(é%t%/ acid ?ﬁﬁdg Ingséerngno I%%}rgglé et%ﬁ ,-?E ?8} Slr% é@r@g eﬁbl}ggr‘{%ﬁtgt@[ %

fatly acid- @Ié)mayeb@ logy- (:Hé@ﬁ&ﬁtwéml:l@&uohlaslblﬂﬂof th}\ﬁralgbym@n@éé?ﬂﬁemmiée(t@Nébtbrs
thereof fmg ﬁyﬁ)t%}%q% iher example, in some embodiments, the fatty acids may be esterified to
more complex cerolipicis suc as phospholipids, sphingolipids, glycolipids, or the like. The (0-3 fatty
acids or their eH!@ﬂs‘l derivatives; i donjugated  pracursay desais wnd wikedresdtpe heofesn dedused either

in their puig M0 01292 GRMPRNSOLPT AR ol srch.as sk ol At AlanLall EIe TRl puifed i of o

plant oil concentrates 1 Various fish oils are known and useful as sources for m-3, to-6, and
w-9 fattymhd@nmmmﬁls@chmﬂméyfbémedinh@mmoalmélmbz@mé/ﬂwenﬁ@n Huiiexdmplel oils

derived fio pegring, sAUings, mACKRISk ke o Tounder hagre fun kil And selinan ace

useful sources of w-3, 0-6, and w-9 fatty acids. In other embodiments, commercially available w-3 fatty
acids suitakte Yar El%feﬂ‘lfﬁlbhéCiWéhﬂoﬁlWaWﬁtI@rGe%%médfé it avited tbldl KEFOREga F2250LPB2S.

E725 1, 526%h hB(1830 L8847 94 164RNS, 1930 AR FaOue &%%@#%Af}{%m@#é)&lﬁb%'s%ép rkaire,
England), and EPAX6000FA. EPAX5000TG, EPAX451010, EPAX2050IG, K85TG. K85EE, KBOEE

and EP/hX\?@H@EEdaDmeﬁWa@ﬂé@réa@a@d/mzmw@k@r@ Ndrway‘r)mgwlaéwaurﬁémﬁémh&@mertﬁé)ﬁv 3,

w-6, andyn-@ fafy,Acids maayrhe, miHR RiSEYRTas M I MeBHRNG Wrd 8% AGHS RHCLAS acids
OMACORTmM omega-3 fatty acids which are combinations of EPA "'WO

2010/07950a® v $2 19 0dyagduapiin the aliphatic hydrocarbon chain. In still other embodiments,

fatty acids may have greater than 24 carbons in the aliphatic hydrocarbon chain. The fatty acids
of the invention may also be branched at one or more location along the hydrocarbon chain, and
in various embodiments, each branch may include an aliphatic hydrocarbon chain of from 1 to 24
carbons, 2 to 20 carbons or 4 to 18 carbons.

[0045] The aliphatic hydrocarbon chain of fatty acids of various embodiments may be
unsaturated or polyunsaturated. The term “unsaturated™ refers to a fatty acid having a aliphatic
hydrocarbon chain that includes at least one double bond and/or substituent. In contrast, a
“saturated” hydrocarbon chain does not include any double bonds or substituents. Thus, each
carbon of the hydrocarbon chain is ‘saturated” and has the maximum number of hydrogens.
“Polyunsaturated.” generally. refers to fatty acids having hydrocarbon chains with more than one
double bond. The double bonds of the unsaturated or polyunsaturated fatty acids of various
embodiments may be at any location along the aliphatic hydrocarbon chain and may be in either
cis or trans configuration. The term “cis,” refers to a double bond in which carbons adjacent to
the double bond are on the same side and the term “trans™ refers to a double bond in which
carbons adjacent to the double bond are on opposite sides. Typically “cis™ is the same as Z, and

“trans” 1s the same as £ but sometimes the IUPAC rules for naming compounds will give the
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and DMA (0-3 ratty acids, and arc described in U.S. Patent Nos. 5,502,077. 5,656.667 and 5.698.594.
which are heygby ipeosRpyated by reference in their entireties. 100491 &Wﬁé%%@’%ﬁ plant oils
JAIRYS

are known and useful as sources for (0-3, 0-6, and (0-9 fatty acids, and any such oil may be used in
embodiments of the invention. For example. olive oil, peanut oil, grape seed oil, sea buckthorn oil,
sesame oil, and | poppysced oil are useful sources of (0-3, (0-6. and 0-9 ratty acids, and in particular
(.0-9 fatty acids, such as, oleic acid.http://en.wikipedia.org/wiki/Oleic acid e note-pmid17093 | 76-24c
ite noteampoidd H09BL764Zch is OGPk Qtieriembuoditernts dfdhexaventionrnoladenunsaturated or

polyunsaturated non-naturally occurring fatty acids which may.have.an odd number of carbons such
B Tor o S B A R ST AR A e

one or mone gouljiebondsabsociatbd alkitmnendnatarbdly peoyrringhtatiyhacidsbmaybbeat! Beme pasition

alon.g th%l? l(i)P hg'gil?ehyi %%Cz?i{g) Qﬂuc.h z?rlé] Vo nq"ﬁ%?egoc%g t?hee bo{%%ﬁ(%%ya%%*%”v ec§¥h§ rg{go&g{%ng ond is
conflguratlon?qn yet other embodiments, the non-naturamy occurring aﬁy acids may include one or
more linketugroups Avhichailiterru St thiaaljp htatioi nydkocarveivghdin. Fonexdmple bionsomertually a

embodiments, aelivated matly acids mayh &85‘%%?8? * DOMGFAIRAN:CAPAN inkage, sUCh g for
example, ester, etIHer, vinyl ether, antino, Milne and the like at any position within the ati Thatic
hydrocathorahainchain &906arbEorkxamplel: enibodimentsioy theinventiondnolubie kudnpoonds of

general I:‘Pl%me}fol]gf%db%grdﬂ in “trans,” configuration along the carbon chain (trans carbon chain but Z
nitroalkene) may not cause the hydrocarbon chain to bend.

[0046] Many unsaturated and polyunsaturated fatty acids have been identified and are
known to be naturally occurring. Such unsaturated or polyunsaturated naturally occurring fatty
acids, generally, include an even number of carbons in their aliphatic hydrocarbon chain. TFor
example, a naturally occurring unsaturated or polyunsaturated fatty acid may have, 4. 6, 8, 10,
12. 14,16, 18, 20, 22 and so on carbons and may include omega(®)-3, m-5, ®-6, ®-7, »-9 fatty
acids and the like. Any such fatty acid may be usetul in embodiments of the invention. The
symbol ‘®’ is used to refer to the terminal methyl carbon of the aliphatic hydrocarbon chain.
The placement of the double bond of the ®-X fatty acid is the carbon-carbon bond X number of
carbons from the @ carbon. For example, an -6 fatty acid has a double bond between the 6™
and 7" carbons counting backward from the o carbon and an -3 fatty acid has a double bond
between the 3™ and 4" carbons counting backward from the o carbon. Various embodiments of
the invention include nitrated -3 fatty acids, including, but not limited to, linolenic acid, alpha-
linolenic acid. eicosapentanoic acid, docosapentaenoic acid, docosahexanoic acid and stearidonic
acid; nitrated -5 fatty acids including, but not limited to. myristoleic acid; nitrated -6 fatty
acids including, but not limited to, linoleic acid, gamma-linoleic acid. dihomo-gamma-linoleic
acid and arachidonic acid: nitrated ©-7 fatty acids including, but not limited to, palmitoleic acid;
and nitrated »-9 fatty acids including, but not limited to, oleic acid and erucic acid. Of course.
the fatty acids of the invention may also be referred to using IUPAC nomenclature in which the
placement ot the double bond is determined by counting from the carbon of the carboxylic acid.

and *C-X" denotes the carbon in aliphatic hydrocarbons using IUPAC nomenclature wherein X is
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wherein 121 and R2 are independently selected from -1-1 and any electron withdrawing groups
including, byt gat lisnisesjo --COH, -COR. -CO, -COOH, -C OUR -Cl, -F, Bbeki 5}%9/?)9@ g WO
2010/078504PCT/11521819/069930 SO, -SO2R,-N.Pc( and -NO2. wherein at least one of Ri and R?
is an electron withdrawing group and m and n are. independently, I-20. Some embodiments include
compounds of general formula llI:

the number of the carbon counting from the carboxylic acid. Embodiments of the invention also
include synthetic equivalents to naturally occurring fatty acids and derivatives thereof.

[0047] In particular embodiments, the fatty acids utilized in embodiments of the
invention may be omega-3 fatty acids. As used herein, the term “omega-3 fatty acids™ or “-3
fatty acids™ may include natural or synthetic omega-3 fatty acids, or pharmaceutically acceptable
esters. derivatives, conjugates (see, e.g., U.S. Publication No. 2004/0254357 to Zaloga et al. and
U.S. Pat. No. 6,245,811 to Horrobin et al., each of which is hereby incorporated by reference in
its entirety). precursors or salts thereof and mixtures thereof. Examples of -3 fatty acid oils
include but are not limited to -3 polyunsaturated, long-chain fatty acids such as a
eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), and o-linolenic acid; esters of ©-3
fatty acids with glycerol such as mono-, di- and triglycerides; and esters of the »-3 fatty acids
and a primary, secondary or tertiary alcohol such as fatty acid methyl esters and fatty acid ethyl
esters. In certain embodiments, the -3 fatty acid oils may be long-chain fatty acids such as
EPA or DHA, triglycerides thereof, ethyl esters thereof and mixtures thereof. For example, in
some embodiments, the fatty acids may be esterified to more complex glycerolipids such as
phospholipids, sphingolipids, glycolipids, or the like. The ®-3 fatty acids or their esters,
derivatives, conjugates. precursors, salts and mixtures thereof can be used either in their pure
form or as a component of an oil, such as fish oil or plant oil, preferably purified fish oil or plant
oil concentrates.

[0048] Various fish oils are known and useful as sources for -3, w-6, and ®-9 fatty
acids, and any such oil may be used in embodiments of the invention. For example, oils derived
from herring. sardines. mackerel, lake trout, flounder, albacore tuna, krill, and salmon are useful
sources of m-3, w-6, and -9 fatty acids. In other embodiments, commercially available ®-3
fatty acids suitable for use in the mvention may include, but are not limited to, Incromega F2250,
F2628. E2251, F2573. TG2162, TG2779, TG2928, TG3525 and E5S015 (Croda International
PLC. Yorkshire. England). and EPAX6000FA, EPAX5000TG, EPAX4510TG, EPAX2050TG,
K85TG. K8SEE, K8OEE and EPAX7010EE (Pronova Biocare a.s., 1327 Lysaker. Norway). In
certain embodiments. the o-3. ®-6, and »-9 fatty acids may be a mixture of several »-3, w-6,

and ©-9 fatty acids such as OMACOR™ omega-3 fatty acids which are combinations of EPA
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wherein R1. R.2, in and n are as described above, R3 and R4 are, independently, selected from -H,
-COR, -CO,+69800760OR. -Cl, -E, -Br, 4, -CF, -CN, -SO2R, -503H, -NTH,rhdsdd R HR-2E,
-NR.3+ and -NO2-, k and p are, independently, 0 to 5 and x and y are independently, 0 to 3. and
wherein each double bond is in either etc or trans configuration. In still other embodiments, any carbon
associated with rn, n, k or p may be substituted. 100521 The activated fatty acids described above
may be prepared as a pharmaceutically acceptable formulation. The term "pharmaceutically
acceptabie! iDMged emRinvtadnBantdatthelcampating IiS.appropkiatéctor 1156210 27 phat ftaee tical
product. For example, pharmaceutically acceptable cations include metallic ions and organic ions.
More preféréd %e‘fﬂ?fﬂ’iéfﬁ%ﬂﬂgﬁxﬁgcﬂm%?&&miPﬁf?éE”fS, ‘aﬁﬁ%p%‘fé‘éﬁ&an metal salts, alkaline earth
metal salts and|ptaen ghysigingicalaceeniable metahowans Exemplarydons ineludes aluminumg -9
calcium, lithium, magnesium, potassium. sodium and zinc in their usual valences. Preferred organic
ions incliRiE PStSnARdcrRe AR SRS Bnbist dterRRRF HRSHOMUM CHIGRE thellithing 1 Pl e
trimethylamipeafiethylamipe sbN bidikenadethydenediasing chiorapepegiogp ghelingil disthareiamine,
ethylenediamine. mcglumine (N-methylglucamine) and procaine. Exemplary pharmaceutically
acceptaBR RIS neiuble? Wittt fitnitdfibH, Hito@RbriE LETEHIEIodIEAIF R trsBrBniie 46
phosphoyig aeigh. suifurici acich srethanesiifonig acid, acetic acidefonic,anid, tautarie agidmakeic acid,
malic acid, citric acid, isocitric acid, succinic acid, tactic acid, &conic acid, giuctironic acid. pyruvie acid,
oxalacetHeid Ufbth&rié acid, propionic acid, aspartic acid. glutamic acid. benzoic acid, and the like.

100531 Isomerja@sid tatianglicionmpstobackyatedfiatty Aeidacof hsinyeatianaswelh@sted non-
pharmaceutically acceptable salts or these compounds are also encompassed by the invention.

Exempldiy pREPSCRIHRR Y Aot ftani Saie 2 e Hrepied HER b thrasticu phapidhicexample,

5.7.9. 11, 13,15, 17,19, 20. 21 and so on. As in naturally occurring fatty acids. the one or

more double bonds associated with non-naturally occurring fatty acids may be at any position
along the aliphatic hydrocarbon chain, and the double bonds may be in etther cis or rrans
configuration. In yet other embodiments, the non-naturally occurring fatty acids may include
one or more linker groups which interrupt the aliphatic hydrocarbon chain. For example, in
some embodiments, activated fatty acids may have one or more non-carbon-carbon linkage such
as, for example, ester, ether. vinyl ether, amino, imine and the like at any position within the
aliphatic hydrocarbon chain.

[0051] For example. embodiments of the invention include compounds of general

formulae I and 11:

R4

HO X M “CH,

R [

— CHj

HO
n m
R 1

whercin R and R; are independently selected from -H and any electron withdrawing groups

including. but not limited to —COH, ~COR. -CO, -COOH, -COOR, -Cl. -F, -Br, -1, -CF;, -CN., -



WO 2010/078504PCT/1iS2009/069930 succinic.gluconic. lactic, malic, tartaric, citric, ascorbic,

glueuronic, Ralsif fiRgric. pyruvic. aspartic. glutamic, benzoic, anthranilic,l,@ie/ﬁé]é?o;/h%g{ salicylic.
p-hydroxybenzoic, phenylacetic. mandelic, embonic (pamoic), methanesulionic, cthanesulibnic,
benzenestdfonic, pantothenic, toluenesullonic, 2-hydroxyethanesulfonic, sullandie,
cyclohexylaminosulfonic, algenic, .heta.-hy droxybutyric, galactaric and galacturonie acids.

[00541 Suitable pharmaceutically acceptable base addition salts used in connection with the activated
fatty acidsef theinvestiomHinclite. metalic ionISalts axng organicNion sdltsein emiplaryonmetdlliR ismisalts
include, hut are not limited to, appropriate alkali mefal (group, la) salts, alkaline garth metal (group 11a)
saits and OtHa IO S A M Btk L LR it S i G gt
aluminunng taleicsm dithine Meagaesiionm patdssium, sodium and zinc. Preferred organic salts can be
madc from tertiary amines and quaternary ammonium salts. ineluding i part, unix:thy/famine,
diethylaminc, NN-dibenzylethylenedianfine, chlofdprocaine, choline, Higethanolamine,
ethylencc.iiaminc, megluming¢ (N-rneth Iucami e) and procaline. Alpof the above salts can be
prepared by those-€killed inthe.art byconventiortal meaps frQim the-Leiresporfeihg compound of the
present invention. 10055J Aq t|d fattyJacids asglescribedn varipgs/embodiments of the
invention above, may beladministéred to individuals tg treat, gngeliorate and/or prevent a number both
acute and chronic inflanfatory prgd metgbolic conditiens. In partjcular embodiments, activated fatty
acids may he used to treat acute condition’ including general inflammation, arterial stlélnos's, organ
transplantygigstion RN, PLDS dd¢RrRRIMEPRERIRNR SURN RS AENIRRICHING IR rYeaRe:FesBIFALATY
distress, diabetes, hypertension, obesity, rheumatoid arthritis, neurodegenerative disorders and

various skiftisd “Howée ,Iﬂﬁ &ﬁ)é?%m%bd%é%isilacggatég%@ 'id§9ﬁ§y W olded b rreat any
condition; hgring-symrptonas pcluging xlypnic anacptednflamepatiomsuch as. fongxample arthriis.
lupus. Lyme's disease. gout, sepsis, hyperthermia, ulcers, enterocolitis. osteoporosis. viral or bacterial
infection8JEPEBHfaYaIoVils - perouBritN dideh e  BloRrttibnBfitit, darblBeaiscI0Hg dskdse! ung

inflammagipn.ikresiscef thediingy asiibaina aeauieiWwRs R ato Y Histhess iryaidiameedobacco induced
lung disease, ﬂranuloma formation, fibrosis of the liver, grail vs. host disease, postsurgical

inflammation, HA9P2Hi<BS 88 VAl Biboace SEsrEbRT HEREM 3N, be PETRAE i STRMAC HHiGH Yy
artery bypags gRft(REGIaCUER anechchioniadeskrmiz, Bdypephecadeukemia, nepplastigdigeases,

arteriosclerosis, atherosclerosis. myocardial inflammatjon. psoriasis, immunodeficiency, disseminated
intravas&mwo&%gm&ﬁampnate for“use 1n a pharmaceutical product. For example, pharniaceutically
acceptable cations include metallic ions and organic ions. More preferred metallic ions include,
but are not limited to. appropriate alkali metal salts, alkaline earth metal salts and other
physiological acceptable metal ions. Exemplary ions include aluminum, calcium, lithium,
magnesium, potassium. sodium and zinc in their usual valences. Preferred organic ions include
protonated tertiary amines and quaternary ammonium cations, including in part, trimethylamine,
diethylamine, N.N'-dibenzylethylenediamine,  chloroprocaine.  choline,  diethanolamine,
cthylenediamine. meglumine (N-methylglucamine) and procaine. Exemplary pharmaceutically
acceptable acids include. without limitation, hydrochloric acid, hydroiodic acid, hydrobromic
acid. phosphoric acid, sulfuric acid, methanesulfonic acid. acetic acid. formic acid. tartaric acid,
maleic acid. malic acid, citric acid, isocitric acid, succinic acid, lactic acid, gluconic acid,
glucuronic acid. pyruvic acid. oxalacetic acid, fumaric acid, propionic acid, aspartic acid,
glutamic acid, benzoic acid. and the like.
|0053] Isomeric and tautomeric forms of activated fatty acids of the invention as well as

pharmaceutically acceptable salts of these compounds are also encompassed by the invention.

Exemplary pharmaceutically acceptable salts are prepared from formic, acetic. propionic,
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WO 2010/078504PCPUS2009/069930 systemic sclerosis, amyotrophic lateral sclerosis, multiple
sclerosis. Pylingpflsdiisease, Alzheimer's disease. encephalomyelitis, ed%@rﬁ@%ﬂg}m%%y bowel
A .

diseases, hyper IgE syndrome, cancer metastasis or growth. adoptive immune therapy, radiation
burns, alopecia and the like. [00561 For example, in one embodiment an activated fatty acid may
be administered to treat hypertension by lowering Hood pressure to normal levels without reducing the
blood pressure of the individual below normal levels even if the activated fatty acid is
over-administéred!yThlis. wlithoutwisttingrtelbe botmd by theorysdiacactivatechfatty aleids oithec.
Inventiory ”PL"E‘\XJ‘?r.%é"dﬁiEreaﬁt&?ﬁHltc9feb§?£5‘L%"éb?}g%'l %"i‘hhco%éé‘%i@?.%%%h"j%,ﬁﬁ%@é%f@?%%t% | %érhzoic.

d 2 J >
over-adHnlstratlor?or ovgr-treatm usin lonal medications. Ina st er

embodimeaty bctiviated fadl iacids maic beaseful, forddehesmitoprecetivitioningnor, protectiery fvaiheart
from ischemic LY due 10.YessEl SPasiy or blogkage, Forexampls; E‘&r?‘égguﬁ%@ Gids praduged by
mltochoﬁéna in cells undeer Ischemic cony Itioris cause a number o} physiofogical ¢changes within the
cell that ihsreiasds eelhstmviyabinde zEehemiccorditionsoBy avdviding activated fatty acids to an

individual, Sim”ﬁ){ok‘; h@{m&%?ﬁﬂqg&mﬁ‘%ﬁrB&%%?&&BQQ PARY b ARHEYRd G‘%%Q}’_Viiﬁ‘%ﬂﬁémﬁ!%‘@ﬂ]

survival of, for example, cardiac tissue under isc emic conditions or organs being preserved for
pptimi_zimlgevigbimwednﬁifmgﬂdh quom@rainspmmatipnll_m pmfttema_r iem b@UHn@ﬁts?T&atr&cwmic%ﬂBS-
'“C'“d'”%%ﬁ%@}?‘f rfr?et%l"f‘&%% DAY, BERIAVIEGH IR pAvidHaIS &, rﬁ}&%fp'?ﬁ?é LSRR ALK,
heart failure, vascular blockage, arrhythmia. atrial fibrillation, heart valve diseases, eardiomyopathy,
and the fikéstabotinecrinidenartalleviane the sglisprometbfispieysivlakzdiesensated incredeatre |ikedthood

of survivaln the QYENLETHah ?KQ%BL%PJP&%'EB91‘1‘1‘?{%51&&“?}’5%%?15% O apitiat fhrillation; oo A,

generally improve heart or circulatory system function. 00581 In addition, activated fatty acid
administradicinmay lsécusefor foniaciliatiig &hormbefrofiothdifactorimpodtantfoneael gignalingn For

examplein, ong emipadiment. agtivated fatty agids mayhe admipisteiad 19 infiae Gens Sxprgssion
and tissue activity of lieme oxygenase-1 (HO-1) which has been shown to mediate adaptive and

protectivid keepartsercd et infiaeHimzeion Bh e Gotlikraibanonanaeapinves d Norstdet B faflaRharery
responsg, megiated, RY R @ may, be UsafLin teaing pilap maiQn diseAseSIRUGHR 83 Putnatlimifed to,

atheroscelrosis, acute renal failure, vascular restinosis, transplant rejection, and sepsis. Thus,
activatedfatty HeitshnagrsRigehngrer taativg Jehe rarfsfa1satien resulting from surgery, injury or

infection. WO %%}/Agtz&ﬁéa-%ﬁ@-%@@%%9{%@99"%f]ious embodiments of the invention above,

may be administered to individuals to treat, ameliorate and/or prevent a number both acute and
chronic inflammatory and metabolic conditions. In particular embodiments, activated fatty acids
may be used to treat acute conditions including general inflammation, arterial stenosis, organ
transplant rejection and burns, and chronic conditions such as, chronic lung injury and
respiratory distress. diabetes, hypertension, obesity. rheumatoid arthritis, neurodegenerative
disorders and various skin disorders. However, in other embodiments, activated fatty acids may
be used to treat any condition having symptoms including chronic or acute inflammation, such
as. for example, arthritis. lupus, Lyme's disease. gout, sepsis, hyperthermia, ulcers, enterocolitis,
osleoporosis.  viral or bacterial infections, cytomegalovirus, periodontal disease.
glomerulonephritis. sarcoidosis. lung disease, lung inflammation, fibrosis of the lung, asthma,
acquired respiratory distress syndrome, tobacco induced lung disease, granuloma formation,
fibrosis of the liver. graft vs. host disease, postsurgical inflammation, heart diseases, high blood
pressure, hypertension, reperfusion syndrome, coronary artery bypass graft (CABG), acute and
chronic leukemia, B lymphocyte leukemia, neoplastic diseases, arteriosclerosis, atherosclerosis,

myocardial inflammation. psoriasis. immunodeficiency, disseminated intravascular coagulation,
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100591 The nutraceuticals of the invention can he administered in any conventional manner by any
route Where\,;iajey!)%ﬁ,.@ggye. Administration can be .systemic or Ipcal. For e%zmmﬁgaﬂon can
be, but is not limited to, parcnteral, subcutaneous, intravenous, intramuscular. intraperitoneal.
transdermal, oral, buccal, ocular, intravaginaliv, or inhalation. In certain embodiments, the
administration may be parenteral. In some embodiments, the nutraceutical may be prepared in the
presence or absence of stabilizing additives that favors extended systemic uptake, tissue half-life and
intracellylardeliveryledhus, modasophadmiristratidareithercdippouts @fithePpresanhinveidiare(either

alone or jn combination with other pharmaceuticals) can.be injectable (inclyding short-acting, depot,
plant ANATBRTEL or ot S B ROUsty o7 Hra LAY, RSB SOt HEE, S
injectable falimulationdachidingaan actirated fathypacid imaybe tepositediiotm sitenokinjlunyeora and
inflammaﬁiop such as, for example. the site of a surgical incision or a site of inflammation due to

the ke, . . :
arthroscopy, angioplasty, stein placement. by-pass surgery and so on. [00601 In certain other
embodiments, {i@3gmpositions f itherinverntiahmeay be applied/deallyas msalve adiotioneapplied
directly to an area of inflammation For example, in some embagdjments. a lotion ar salve inclyding
ctivated Ty S B R oo B B e v A 0 s Re S S,
dermal disorder, etlehva, adthriticljoinior thedike. Suehs salves dndhéotionsambylatgludeda topicat-
formulatio of ong. or ”l%res.a%ti'l‘f%t&}d&%t acid 'B‘eab%%lr{é’%ato'ﬂ%%?”%ﬁ‘é’%%%tvaat?% veRiclS. and iy,
particular embodiments, the topica formul&tion may as a nu racedtical salve or lotioh which may
contain for exampieshyalurdnicaaciak ichanaroitid sdiph ate( colldage mglates ariings kevataresuiphlate,
dermatan sulpl ate, vitamin C. green ea extract, shea b fter, grape- eed extract, aloe extract, or
mixturesofﬁér%g .““S}/ra 1(5)(5]601r1d 6{I’I16Luash (la%rﬁ1 oc Prﬁérnat@%f] igﬁ%cgé%t%}?are also directed to method for
administering d®iaielh fattyi BdidshS peoifici medesaofisaministrationimeay yary asdinby dependon the
indication,  The,Relsetion of fhe specific foute af administration,and,fhe dese. tegimen may e adjusted
or titrate[%}’ %c;gc]l;or(ﬁn% tt% ﬁhéwn%r%et%ogs flngopr?d@r to %%ta%lthe]%&ﬁlr%ﬁ rgsp%nse. %e arlnount 8? '
compouhdrtexesatimimisterk dhisythatdamowuhiondhich isi therapdnidicalbye bffootive IsThpndo sagéi to e
adminisigyed vil,dgRenden e charagteisiies oLNe sublectheing taler e g ihe patisulaanimal
treated, age, weight, health, types of concurrent treatment, if any, and frequency of treatments, and
can be esdiyndetermineehby dhe pfoskilling thelianeT hiode skillisd in the ladi Wilkappretibte tvatdosages
may be felermined kit aWeanasy ik examele. fTomi MG 2 HPINAS0APCA7ASROPARAR.
Goodman & Cioldman's The Pharmacological Basis of Therapeutics, Ninth Edition (19_96_)..A pendix I,
pp. 1707a1dme Bpsworandaodehami& Guoidithars 9T hePhaimze olsgicas B syiv b Mivergpeatidyy Pedth
Edition @00%)ARpendix.Uy BRiAGR-497 bathafiyynishaie-harebyincemeraied Ry Jaferenss iutheir
entireties. With respect to conventional prenylation enzyme inhibitors, guidance may be obtained from
art-recofffilzett dosage Ambumtsied Gebelivegatornbxamplehty Udpexarpicattad itBloodaot (arure,
0361-3369 (2001 ARYA. Anvidihit Al CANGRLRESORIEN. BULETLALEY 7200 bisehY ingorperated
by reference in its entirety. 10062] In various embodiments, an effective amount of an activated
fatty acitildeliveesl wdrien @adle vdmitissanotooycie 6fehermlttaetatiddb mayoradberidral dibedtofo
mg/m2/day, 10,2R0H11000me/me/deyn iM.same AMRedIMents AN LR CHYS.AMOHIL AL PR R0kt 20
mg/m2/day to about 700 mg/m2/day, and in others, an effective amount may be about 30 mg/M2/day
to aboutt800 Hy/MmPiday i paticitalemboriente) diveffective amount may be about 50 mg/m2/day,
about 400 mg/pmgiclay;, ARAHEBAO MMadda., oL ahos SRRMAlBday- ib YRERIhes emhogiments, an
effective amount of an activated fatty acid may vary as treatment progresses. For example, a dosage
regimeniiahelincheasudoos derpeasetPasciicatiimeproeeesznthtougty eRifiietiation. épeletcdr the
daily dogage may infrease ofsaarseRe throyaheut administiation.Inadditignal smbaginenis,greater
than 1000 frielm2/day ‘may he administered because even high doses of activated fatty acid are
generally aieratstel toHhe patidah dxd baaly Hoeprddueed idladidty paydiolodietvefregianses during

inflammation. and activation of an adaptive or protective inflammatory response mediated by
HO may be useful in treating inflammatory diseases such as, but not limited to, atheroscelrosis,
acute renal failure, vascular restinosis, transplant rejection, and sepsis. Thus, activated fatty

acids may be useful for treating general inflammation resulting from surgery, injury or infection.
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[00631 In some embodiments, activated fatty acids administered may include up at least 5% by
weight, at leggl A% Rsyyeight, at least 20/0 by weight, at least 30% by weight, atiggst 493 by weight.
at least 50% by weight, at least 60% by weight at least 70% by weight, at least 80% by weight, at least
90% by weight or at least 100% by weight of one or more species of activated fatty acid. In particular
embodiments, a single species of activated fatty acid may make up at least 10% by weight, at least
20% by weight, at least 30% by weight, at least 50%, at least 60% by weight, at least 70% by weight,
at least 80% by dsight bf thettatalactlvatéd fattyn acid @drinisieredmandténedthier @mbadiveetits)aa
single species o ac:tivated[fat‘t%/l acjd[ may make up %b(f)lil.t 50{0 0 about 100% tbﬁ]vge(i)ghlté agou‘tTZS% to
about 75%IB]§:{/Vngﬁ?,yofoé out 40% ](%yabcr)%tag%%'by W&&Hf ot the f’adtrt‘y acids administered: In "
particularxamphdimignts sthe saticaof activated faityl aciddotnop-activatedsntay tecsosm albavt&d to
about 1:99, about L4 1o aboul il apont .3 Lo abaul k. or about 132 10 abah 24 iQuio0 1o
2010/078 Bﬁ'ﬁ&% i%ﬂﬁbaé)ﬁfétggé?)l‘ TSS%T_L’Ifjor examplé.'in some em ocﬁménts, }Re actNa%ed fatty
acids mayrbenprepavdchfeorm. orhe afdaRlisorDMAma bembirationl of HR Asamd RilAodiheiompasition
administered may. Jpdlude,about,2%6,16,ahoul 1003 DY Weight. abul £33 10, ahaul, 1% by weight. or
about 30% 0 about 60% by wel ht activated EPA andlor activated Dl A, and any remainder may be
made upgkndritastivated ERabnd/ossDMAalfldempuositionscedintainidg ibeth. actiVated ERAeandf
activated DHA, the activated EPA an ivated .may.be present in eight ratio_of. from.99:1 to
oo, 14 e e R 2 M B i
activatedthivi prasweetidis rioncactivabeid dEPA dnd/odiDiHdothedisighteatio iofriativatd heldn-aativated
may be IOMEP LG Kl BRI TR T BRc e ApRdITaNE dascibRd oS, (e
percenta ecby weight mayub@ baseJon the fre@’acid or ester forms, alt ough it Is preferably based on
the ethyliredtel form oftthe ol B tfatydeids evdepifsottieroforsis afenutilized vl avoordamnceivhits the

present | jon, ¢ Sl "PIC ”1 imer a T ix ), aAL I YaR& G red
from a d%%\éﬁguﬁl? lro]lgse ftae}t%/pz%?ll(li‘I Ea‘?ﬁ kt %%%%%E;%i%gggg %ﬂyﬁ%ﬁﬁgﬁﬁﬁfﬁ ]i'? %gc mbiﬁg(ﬁglggﬁ exam*.

in fsomebéﬁ?nbb_bnﬁ@nm; bhepagtivaited Yty ac_i@hmay be an activated linoleic _acid, an activateo! oleic
acid, or Comb"{)l%eﬁf thereeinanddhese AaHYAIEd (R, Acidsi may ke t‘ﬁ%ﬁlR’Qﬁ%W'H%?%‘%ﬁ%\’i%EPd

EPA and/or DMA. In such embodlmer_lts, the ratio of actlvategj_linolelc acid and/or activate leic acid
to non-aswadtedsEPEandioDMAapraiebd fsiyaloout 992 @ 1ndonimtion: 15 dr 3tersple. 1R s 1, or

1: In pargeular Suhodiments. actyalsdJIngleie,26d /L alRle acitmavRs rembinsdayith BRA.a0d

DMA, and each of the three components may be provided'in a ratio of from about 1:1:1,2:1:1. 1:2:1,
1:1:2. 2:2nd applipd3te a bane thdifiken buropsee! |Acsorledenidstiniams,; ttosdgmragihenilss

described aboyi¢ Mgy P MRS NINR FGGRRIRTY IRIT I LQAIMENT Ol R SREQRAAY,AYSRT For

example, activated fatty acids such as those described above may be combined with anfioxidants,
statins, 8ofirataiielsgritibsiacivtitondt svdrelicind ne-pased eo mpbaadise i Herisiyciipoprotdii¢nDl.)
cataboligm, aclivatars. RAIQKISPOA R lifeiaiaractivated A6 CERe AP RARL ARG OISR 08 AIONSHS,
antiarrhythmic agent, non-steroidal anti-inflammatory drugs (NSAIDs) and the like, and combinations
thereof chojdosne Fhiwlmtiogit e oghiansusi emissents! Phidy. ideliidaany arisidditkivon in the

art such,as.IDLARRGIRIS RS e amsexbeRRGilandipattialivhydipaenateglegptable oil, and
Iubrlcan%s such as fractionated coconut oil, lecithin and a mixture of the same.
[0061]| Various embodiments. of the invention are also directed to method for

administering activated fatty acids. Specific modes of administration may vary and may depend
on the indication. The selection of the specific route of administration and the dose regimen may
be adjusted or titrated according to known methods in order to obtain the optimal response. The
amount of compound to be administered is that amount which is therapeutically cffective. The
dosage to be administered will depend on the characteristics of the subject being treated, e g., the
particular animal treated, age. weight, health, types of concurrent treatment, if any, and
frequency of treatments, and can be easily determined by one of skill in the art. Those skilled in

the art will appreciate that dosages may be determined with guidance, for example, from

22



WO 2010/078504PCT/US2009/069930 100681 Statins are drugs that tower blood cholesterol
levels by inRiiing yRxymethylglutalyl CoA (ILMG-CoA) reductase. Exag‘tp}ﬁ?s%@%&% mpounds
include pitavastatim pravastatin. simvastatin, lovastatin, atorvastatin, fluvastatin and salts thereof. In
certain embodiments. statins may be from naturally occurring sources may be used. For example, a
naturally occurring statins such as policosanols and guggidipids may be found in, for example, rice
bran extract, wheat germ, wheat germ extract, beeswax, or red yeast rice extract. 100691
Azetidinche<asedscanhunds dar ifhibitarcohglesie it sabsorftienand include ok éxample? o).
ezetlmlk()jg ezeélmlﬂe hen?m g%qur(gn}d&hoaa qtereogomo r %]%lét%rleet reof, di stfecrﬁlefo&glrslcgpy
enriche B?as ereomélical y pure, enantiomerica y enrlche or enantlomerlany qu’e Isomer thereof,
or a prodiugafestich cbengouid;inmxtare by, isgmerdheréofpor dﬁhﬁ@mdmhltloﬁlly}acbeptabll@rshy of the

compound mlxtu[re,tié mer o]rCQranqug”Two other %qpmlbe n;lgted analog1 nd ch lester

eret entireties. convenl CNnz
absorptlon m%obltors Or use in the resen% Invéntion, for e ple, are re erre to I heqltera{ure as.

1) SCI1 568@5Bor. (g{Md(Ammmphenm@)aZaM ﬂourapheaw&z)ﬂd'aydlmgﬁaa(duhmasx;ipﬂerhyﬂi) for
2-azaspiro nen e) (588 In and 2) Stll 4 4 an
(3R)- 3Phe£1y ﬂfog%) 1 (z% |s$(§f£metto y)I)- @S’"&gﬁ@ééﬁﬁé@ﬁﬁd égl{l % 595550
(1998)). ReseatdB01 § DL &bia@@ﬂ@hhenhamm@rsaar@ftﬂrlbgsretfmllmwm lmmmttolesterol Ievels by

ncreasing the THMBE LIRSSy oRrersichvecsaiers.anf alude b arg netimiee o, the

compounds de in Japanese Patent Application No. 117(1995)-316144, which is incorporated by
referencéuhegirnéh itdmntisgttion cy@d)@M]thlem»trgmneq@tommrarmlgaeimvate@wbéQt@ng(mpﬂd%) &gonists

and/or aﬂ%é‘ﬂtoﬂb% A‘I'Pllﬂd)%dg“tlﬁﬁ%l Qtipisact fon (0n@mRls. RRORARNALE ROR: Qé}'ﬂ{g@h /day

PPAR-delta. PPARDbeta, and combinations of two or more of these types. PPAR-alpha a onlsts
include fibrbentdMbogndsdandade datew that Iivet tiaoeehblagiebeldevels byinibidag!thebsyhthesis

and secigfiopof ahicerios indne vsbans asilvale arloppraieinipass, %é%&l?%@fﬁ'gfxﬂtedcgne

compounds include bezalibrate, beclohrate, binifibrate, ciplolihrate. clinofibrate, elolibraté, elofi

acid. etmlbwte4‘9én@ﬁlmaféd?fbn@f¢l9rlb adkel. g@ﬁnﬁﬁéd@ml picohbrateWirifibgare donifibfater gintibrate,
theolibrate,aag g ike, ard.gombinatens hereal REIARaNMa, Qg@t%sangé%antm&éé&wdude

for example, thiazolidinediones, pioglitazone (, and rosiglitazone. PPAR-alpha/gamma ag,onists and/or
antagonlsts elgks; f@,dgmﬁg@glgménﬁmpe increased or decreased as treatmenl proceeds through

administration cycles, or the daily dosage may increase or decrease throughout administration.
In additional embodiments. greater than 1000 mg/mz/day may be administered because even
high doses of activated fatty acid are generally tolerable to the patient and may not produce
undesired physiological effects.

[0063] In some embodiments, activated fatty acids administered may include up at least
5% by weight. at least 10% by weight, at least 20% by weight, at least 30% by weight, at least
40% by weight, at least 50% by weight, at least 60% by weight at least 70% by weight, at least
80% by weight, at least 90% by weight or at least 100% by weight of one or more species of
activated fatty acid. In particular embodiments, a single species of activated fatty acid may make
up at least 10% by weight, at least 20% by weight. at least 30% by weight, at least 50%, at least
60% by weight. at least 70% by weight, at least 80% by weight of the total activated fatty acid
administered, and in other embodiments, a single species of activated fatty acids may make up
about 5% to about 100% by weight, about 25% to about 75% by weight, or about 40% to about
55% by weight of the fatty acids administered. In particular embodiments, the ratio of activated
fatty acid to non-activated may be from about 99:1 to about 1:99, about 1:4 to about 4:1, about

1:3 to about 3:1 or about 1:2 to about 2:1.
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WO 20111/11785114PCT/US211119/11699311 thiazolidinediones, naviglitizar and muraglitazar.
PPAR agonigis ém%){smtagonists active against all types of receptors (i.e.,l,gq.pﬁé%ﬂgfégs)%ay include,
for example, netoglitazone. 100721 Non-steroidal anti-inflammatory drugs (NS,AIDs) may include
in various formulations of the invention. In certain embodiments, the NSAID may be any of the
following: ibuprofen, naproxen, ketoprolen. oxaprozin, diclofcnac, indometbacin, sufindac, piroxicam,
meclofenamate, mefanamic acid, nabumetone, etoldolac, ketorolac, choline magnesium trisalicylate,
aspirin, diflunisfpsalsedatexfaipoprotesotlyrbipbotEimganprdfenctiaprafehicyanitt doxaprotepreimpdoprofen,
fenbufen, carprolen, rof elecoxib, valdecoxi eco ik[llj recoxib, deracoxib, lumiracoxib,
etoricoxrik”(?r] me og?icF;[yrﬁ Oreﬁ&{g})%f Eorﬂbgdn iheh spfﬁﬁ%eaﬁ%c lﬁ(fg'nutrgé:é)ﬁ? Q8 1%63%%{}{61%%(:&
nutraceutiegaliequikalénis tihany abdhe idgentisydesaribesbabos’and ameaiof fheiey activaied fathyacids.
Thus, in g/tain embodiments, (he nuiraceuticala may nclude pne gy more,activated Gatty acid.n
combination with Ohe or mofe other futraceutica compound or one or more other secondaryyagent.
Nutraceutichisicontanag wariolE b mbinatioHs\ of ingrediesit®ase ovedl kimgvbio tin atiev artd drithamd
known nuliaceyical may be. combineswith ane or mose acfivated falacids (o praduge.a campination
nutracedutical. Ie:%r example, in various emBoo’i’fments, activated fa%ty acids may%e combined with
vitamins9pidludihg YitarinstA. B:incldding Yitaih Bel] 13-8) B:BpBsitns cOnincludingtwitaediicD3. and
EL, and {he ke, apd derivafives heref. minerals.sueh.ps selenium.and ihe e, Riantigxiagls such as
P.-carotene, gin 0 bil6 a, goldenseaﬁ, vaFerlan, ginseng, echinacea, grape seed extracts. ep%e ra,
yucca cententrdtes)-gréenttdanaxtract{moe Prantextraet, wheatgerin) whéat gerbrilextradt, Heedwax,

red yeas, [ice %Eﬁ%‘d%&‘{i%c'je%o‘%%éﬁrﬁ%t’ %'Pcdeﬁﬁ‘aexé”%‘éf %Eg%?%%' ALl é‘%ﬁ% ‘q -flaxseed gl herage
seed oil, and other know autracentica c&jmpone ts such as coenzyme Q10, glucosamine cferlvatlves,
methylstitfonylaidthagletpamotheniy doid dbiotihe thiarhirsteidofiavir, thiaokd, folic acidh, patnifictheid, and
the like. Thus, with utr\gishing t% be boutrgq bey theory nea[lk}{:]any nutraceutical can be incorporated into

the activtél)tré](]jS figﬁ)}l acid con é:ln(}'hga 'ﬁﬁtr‘glceuﬁcglrse i Qsci:?fbeé] erein. 10074j In particular

embodiments, gHsH morte! ladditiorah begredientstimaycbeaprdvidey toidrodacera putpaceliticabfaor

ftty 2oL e D e Ok B ot e A BoreEh ot Roc e R s
such as axitempite.Gn ditemaie b adiaminstt {selenivaredridt theuike e create a clitrsct iica fortidating
aging and caNCets INCE SMPAdIMEnt: AnYQ At MRt BRITARE HP Ak 1A %% ined
with non-activated EPA and/or DHA. In such embodiments, the ratio of activated linoleic acid
and/or activated oleic acid to non-activated EPA and/or DHA may be from about 99:1 to 1:99,
14 to 4:1. 1:3 to 3:1, 1:2 to 2:1, or 1:1. In particular embodiments, activated linoleic acid or
oleic acid may be combined with EPA and DHA, and each of the three components may be
provided in a ratio of from about 1:1:1, 2:1:1, 1:2:1, 1:1:2, 2:2:1, 1:2:2, 3:1:1, and the like.

[0066] In some embodiments, the dosage regimen as described above may be combined
with a secondary form of treatment or a secondary agent. For example, activated fatty acids such
as thosc described above may be combined with antioxidants, statins, squalene synthesis
inhibitors, azetidinone-based compounds, low-density lipoprotein (LDL) catabolism activators,
peroxisome proliferator-activated receptor (PPAR) antagonists or agonsits, antiarrhythmic agent,
non-steroidal anti-inflammatory drugs (NSAIDs) and the like, and combinations thereof.

[0067| The antioxidants of various embodiments, may include any antioxidant known in

the art such as tocopherols. oils, such as soybean oil and partially hydrogenated vegetable oil,

and lubricants such as fractionated coconut oil, lecithin and a mixture of the same.
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nun- ceutical for treating Or preventing diseases of the eye may be prepared by combining activated
fatty acids with,. Jfofesgspple. vitamin A and/or [3-carotene, and in still other gmbodimeptse &
nutraceutical with neuroprotective activities or that enhances cognitive abilities may be prepared by
combining activated fatty acids with, for example, ginko biloba. In yet other embodiments.
nutraceuticals for treating or preventing heart or circulatory diseases may be prepared by combining
activated fatty acids with policosanol, guggulipids, rice bran extract. enzyme-treated stabilized rice
bran, a solubilizegckpstiamef rice brangil, vheatlgeem, wibedt germeextrdct,|begswax, redhyeaisiorice
extract, and or other nutraceuticals known to exhibjt stain-like actiyity. In Fyrther embodiments,

com pongﬁ&%ﬁw 9egﬁ%§t§é%ivﬁ)eé régv\%éécooﬁbﬁ%%uﬁ 46t e%?lﬁl %Z%%Onﬂf}z‘;{éréu icaPwitiy mCL'de
neuroprotectiveaactiyitieasnaay.intludsternie, doyasteiantioxidantsrsutivas atitannid GalwitamimdE. om
selenium along with ginka biloba, since t 15 well known that antioxidants arg alsg effecfive, 1,
neuroprgf:é&%i‘nt“sn.l n ylg Bther émbodiren S, vitamin maYy e proV‘Fded to any nutraceutical cfescribed
herein testahilize: tiveactiyated: fatty steids anchinensdse theoshalfllife gfulye duutnrag eticaind in, §0075]
Nutraceyticals haying fatty. acids and,one o more additional nuraceytically active cemponernts may be
combined in 4 singCI‘é 636 Tommiation 6yq?riown methods. For examplé, in sorme embodiments,
lipophilic additipied Y utraceliticethpaetiveocompode nts nreybie rcomebisiechviths tipt activade chéttic acids
directly. . olher embodiments. (& AGHNARA Y Aeld maybeeparated fiam & nondiponRilc.
additional nu'tr‘acgnt'iczfﬁy active compone'n or-example, preparing separa{e cores that are_ -
combinetidsttocasinglel gapsuisdrihcopesatiagnthecabnlipophilic acditiomak nosthce utivadlyedctive
compongit 1N ONe PP J@i?&@%%@f&lgﬁ%r a prod R GMEu%H‘%?@',%HSH S d{ﬂ XYDH%%P&HX?&F%@?% -acid
are combined with a se ondary form of treatment, hé activated fa ty acid may be administered in a
separatedophgenaaitfionh Yhe satobid sy tagletht swehpihatde acky tresatisent i provided. sdparatdlsy. In
other embaaiments g 9&?&1‘6%2‘9&}50%%% |%§1'Q6P%¥£?F%%Viﬂﬁ HMP?O?'%E%GHQ%Q%%EQB‘[ A3, 2RFRT more

secondary agent. In general, €a the one or more secondary agents may be provided in an

appropriatecamopiat besedwr e dhe knoldddgeinrehasart) feddraBiscomrmiendatiomsomnticang HRe4The
killed agi [ f ini ' t
Skille aﬁ6?99p'§e“1ﬁ5?;%{fd%8@9}8&-Wﬁ?&@ﬁlﬁ@ﬂﬂﬂ-aﬁp@%&m%moﬂ%ﬁﬁ‘%@f Ps%é%ﬁ%%%ﬂl%

active agents'described above. In some exeémplary embodi the activated fatty aci
combingtewithithé &srtel 87 ﬁﬁb@é@éccﬁﬁ@a@hgéﬁﬁh aiide offrabbm)l-?fd)@@Yﬂ@rmwt 11@60:—112iﬁ)4\/_veight
or aboul, Z0p:L 1P EROHI 200 Pcelabt It pamiplany eoRAdimRS, the activated fatty acid

WO 2010/1178584PCT11J52009/069930 may be present in an amount from about 1 mg to about
3000 mg or frotA0R8bUI0 rigais HiypuEPBOGHTTg EndREehibe the wite We plorhielseisidaly agerts may
be preseqiting.AmeUnkRm aPeysil eI ARRY! AORMan ARAULR R IARAULAO0 T, ANfabout

mg to about 100 mg. In certain embodiments., a single dosage unit may include about 500 mg to

about 2000 g lor o1 V00NHAY dfsshbasr oterattiratidess-3 pattyaaieidsyand bldb? T md tddbout
150 mg \gmgqyg&m;gtg@gytr;@pemg ggr@igtg]ti&%g%gnd, about | mg to about 300 mg or 1 O to
about 100 mg of a tibrate compound or a combination thereof. 100771 The activated fatty acids of
various embodiﬁ?@dﬂsl_’rﬁa’ylbéflﬁﬁdﬁf@#efél‘bvfawlh‘?éfﬁo&mv\fn(Whghﬁg@@jﬁtéx@l?ﬁMEﬁmmmﬂéLﬂar .
em bod'm@mée,t_*is%t%?évg&?qimnxdardd%m@yanﬁ)f@rp{ﬁﬁﬁt%@@%@ggm%%ﬁymﬁsdefeg‘emam'e, LSl
oils and plant oils which may contain activated fatty acids, and in particular, nitro-fatty acids and
keto-fgtigﬁﬁeiegsitﬁa@@arrfﬂb@niwéw purifie of dbﬁ@%ﬁﬁmfed Pé’rﬁﬁtw@ﬁg_haéﬂmﬁimﬁéh@m@@mme_nts,
an activaied fRMACIHMAY he RERaregRy spatactind aAnRatwally agcHiving HRSAEIRH Lty Apids
with one or more nitro containing compounds, nitrogenating agents, and/or oxygenating agents and
the activatse ifdttyaditdyieraidpe iBolegedy BunifibdcBl dentdhipated frohpiae relstitingwsile! airdte some
embodiments, SHEN MeOds: MAY AR CYLSHAUE INdRERIGRENGSIBHBRRLr MNALE GtRCtorsLOr

catalysts. For example, in certain embodiments, activated fatty acids may be prepared by combining

an unsatifrabels faidacib it sndGrombidmitfereikiing afents mhidor bxyienaliricageintsbsach as
ammonig a;primary; Amings, MRIGEHIRE0ygehandian axidalipmcatalyst az described g bR fhatent

No. 4,599,430, which is hereby incorporated by reference in its entirety.
agonists and/or antagonists include, for example, thiazolidinediones, pioglitazone (., and

rosiglitazone. PPAR-alpha/gamma agonists and/or antagonists include, for example. some non-
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100781 In some embodiments, the isolation, purification, or concentration of activated fatty acids may

be accomplighesh Heingsayvariety of solid phase chromatographic strategies phjgh,gadx&esaubiected to
a gradient of solvent or increasing or decreasing polarity. In certain embodiment, an affinity based or

covalent adduction strategy may be used. For example, in some exemplary embodiments, immobilized

thiol-containing compounds or chromatographic beads can be used to concentrate activated fatty

acids from natural or treated oils. In yet other embodiments, natural or treated oils or concentrated,

isolated,tmhmﬁﬁia@mb@tadd{gmi@@id@maﬁ&@gﬁwﬂpnaﬂymaﬁgdmtsemwerhaﬂm@hhyspa@du@ts and

oxidized fatty acids. 100791 In_particular embodiment tivated fa% acids ma be prepared by
G 14575156

a methoaﬁﬂeﬁﬁdllrl@v RASOSESERIP WD 28107898564 BEY ) i]etoghé? Ofitacting an
unsaturated fatfyEif mith croerelurit Salt @ndR:selenidmi coMEONIT;)  mady) datkadting thearious
intermediate resultin from ste ith a reagent, ttha can int e an electron
withdrawiig grstRsa d‘e Y ‘E\)lé%&t S REmRE @I%‘% Festﬁﬁllﬁg ‘?I’ "&ep %thﬂ%gﬂ i Eagent.
Without innjsbirg. tabebeundbiy pheery, axsgleniumdonoundislachedsdor exdimple, BheahSeCt.
PhSeOZCC]ﬁj PhSe021i, P FSeCN and the like, ma react |th onerrlﬁor mgre ca[l% ln carbon double

bond of (R HERHTHEsd BAG Ao Toitn AHRFBE RSB ERLI G intanks

tiate on 'the P& ACIH"in a
reactionttiial imayheatpdiliiatéid oy the saBatukc &a\kb[s@maﬂdﬂmaxﬁmplmrprofen, tlaprofemc acid,

loxoprofen, indoprofen, fenbufen, carprofen. suprofen, celecoxib, valdecoxib, rofecoxib,
parecoxib, deracoxib, lumiracoxib, etoricoxib or meloxicam.

[0073] Embodiments further include nutraceuticals including the nutraceutical
cquivalents to any of the agents described above and one or more activated fatty acids. Thus, in
certain embodiments, the nutraceuticals may include one or more activated fatty acid in
combination with one or more other nutraceutical compound or one or more other secondary
agent. Nutraceuticals containing various combinations of ingredients are well known in the art,
and any known nutraceutical may be combined with one or more activated fatty acids to produce
a combination nutraceutical. For example, in various embodiments, activated fatty acids may be
combined with vitamins including vitamins A, B. including vitamin B-1. B-2, B-6, B-12, C. D
including vitamin D3, and E. and the like and derivatives thereof, minerals such as selenium and
the like, plant extracts such as 3-carotene, ginko biloba, goldenseal, valerian, ginseng, echinacea,
grape seed extracts, ephedra, yucca concentrates, green tea extract, rice bran extract, wheat germ,
wheat germ extract, beeswax, red yeast rice extract, stevia leaf extract, and the like, nutraceutical
oils such as flaxseed oil. borage seed oil, and other know nutraceutical components such as
coenzyme Q10. glucosamine derivatives, methylsulfonylmethane, pantothenic acid. biotin.
thiamin. riboflavin, niacin. folic acid. palmitic acid, and the like. Thus, without wishing to be
bound by theory, nearly any nutraceutical can be incorporated into the activated fatty acid
containing nutraceuticals described herein.

|0074] In particular embodiments, one or more additional ingredients may be provided to
produce a nutraceutical for treating or preventing specific diseases or indication. For example, in
some embodiments. activated fatty acids may be combined with other nutraceutically active
components that can act as antioxidants such as vitamin C, vitamin E, vitamin D, selenium and

the like to create a nutraceutical for treating aging and cancer. In other embodiments. a
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Fly NO312, FigWAch and the like as depicted in step f of the reaction below j00801 The

unsaturatedyfyty, aridssgiay be any unsaturated fatty acid known in the art. Fof £%3§p9iR43,50me
embodiments, the unsaturated fatty acid may be pharmaceutical or nutraceutical grade fatty acids

such as. for example, pharmaceutical or nutraceutical grade 0-3 fatty acids. In other embodiments, the
unsaturated fatty acids may be derived from Fish oils which may or may not have been obtained by
fractionation fish oils to concentrate the unsaturated fatty acids. In still other embodiments, the
unsaturateddattyiadidsrmeayatiegasypthetiafattyl acidananufiacteye dnimy amy prephogl Kmowonib thegart.
10081] The source of the. Iectr.of? wjtpdggwingegreH rn{ayAbeaa(@%rc Y ng?gtngekpé)vgn l.ilq tgqlartt}]hgt is
capable ‘b%“déﬁeé[ra%ﬂlé afr' Isec‘ﬁgn‘wft’hdré\‘}vrpr?g group that cafi bé mjg:poraefed intd the dctivated fatty
acid, sueimasdforeaxamplerdNaNiOR, VWgNLZrdig0201i4e andvitiedike (Miithdiinces cognitive abilities
may be prepared by combining activated fatty acids with. for example, ginko biloba. In yet other
embodiments. nutraceuticals for treating or preventing heart or circulatory diseases may be
prepared by combining activated fatty acids with policosanol, guggulipids, rice bran extract.
enzyme-treated stabilized rice bran, a solubilized fraction of rice bran oil, wheat germ. wheat
germ extract, beeswax. red yeast rice extract, and or other nutraceuticals known to exhibit statin-
like activity. In further embodiments, components with various activities may be combined. For
example. a nutraceutical with neuroprotective activities may include one or more antioxidants
such as vitamin C, vitamin E, or selenium along with ginko biloba, since it is well known that
antioxidants are also effective neuroprotectants. In yet other embodiments, vitamin E may be
provided to any nutraceutical described herein to stabilize the activated fatty acids and increase
the shelf life of the nutracuetical.
|0075] Nutraceuticals having fatty acids and one or more additional nutraceutically active
components may be combined in a single dose formulation by known methods. For example, in
some embodiments, lipophilic additional nutraceutically active components may be combined
with the activated fatty acids directly. In other embodiments, the activated fatty acid may be
separated from a non-lipophilic additional nutraceutically active component by, for example,
preparing separate cores that are combined into a single capsule or incorporating the non-
lipophilic additional nutraceutically active component into one or more coating layers.
[0076] In embodiments in which activated fatty acid are combined with a secondary form
of trcatment, the activated fatty acid may be administered in a separate dosage unit from the
seccondary agent such that each treatment is provided separately. In other embodiments, the
activated fatty acid may be provided in the same dosage unit as one or more secondary agent. In
general, each of the one or more secondary agents may be provided in an appropriate amount
based on the knowledge in the art, federal recommendations, and the like. The skilled artisan is
therefore capable of determining an appropriate amount of any of the secondary active agents
described above. [n some exemplary embodiments, the activated fatty acid may be combined
with the one or more secondary agent in a range of about 1:1000 to about 1000:1 by weight or

about 200:1 to about 200:1 by weight. In other exemplary embodiments, the activated fatty acid
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WO 2010/078504PCT/US2009/0699311 wishing, to be hound by theory, the electron withdrawing
group (X in {he, BasHNyscheme above) may become joined to the hydrocamiﬁ@%gﬁplaang,
for example, the bromine that was associated with the selenium compound as depicted In step Il of the
reaction scheme provided above. It is noted that the electron withdrawing groups may also react
directly with the three-membered ring episelenonium ion shown in step 1 at the position where the
bromine is shown as attacking. Finally, as depicted in step Ill of the reaction scheme provided above,
the oxidizing Rgpritarms a reactive fseleniroraxe fuaciional Yroumwhichramdego niofeguasibout
rearrangga(msgnt and f—;li,m'nafon of ZSe01-1 Ieadiré%ﬁto formation %f the eletctron Withdrz;tlvainl%yi)n(yl
(depicted a é\“h'rtf‘él"vf?ﬁ?;*i 8h T RS Aol B SR CONAY 2 4R R F R R SR SR & B BOR A BE Y
number ofrggowpsbdar EXampie,dboaeriamgeemddiments n may beé@phany grauput 10010@82]1in
other em‘quimen%s, £ acttivated fa}t}y acid may be prepare “5{%%8‘ mogifi%% atl%_b onqqens%tiotn such
as the H‘éerllr%”r‘eeé% lon. 1}65\,/%\%%1%60 ﬁéﬁrlf/n}eg}: of ahd methods rélated 1o the Henry"method can
be found,dior exaotiae iorhredetickvAidduzziofakty Acidheldestryuieactigno recent iISKamplesibout 5
Tetrahedron 2001. 56 915-945 which is hereby ‘fpcorporatedﬁg re (@fnce in its ei%grety@nown .
variation bAB bRy FRRGHGH ) SR B eRRiN i JRepRre Ucntad %u{é R hd EIrsheh
methods: arer&mbadipdineoein chobexamplacicosome embodiments, variations of the Henry reaction
including, but nat limited to, the Winig-like yariation or the Henry reaction, ate )
Former WadswOlH i O VAHRBID ol s PLGH RSB ATt et S Breh RAh ithitn of
the Heniyhoeactionhinasuch-nrethoapldoubjationds arctiaiimeditising the assistangeaof@raups be
tempora(r{il_¥. i/n((:lIL%ded in the reactants bl[l'[ thacgdo are nPt ipcfudqd in (}he{ dprod.lljct. or exam Ie.t the
Witti reAction Sl pRELBhSRIE Vi st aid th tha M haens ator RS RS Witk CsrbBHYis SR th the
dehydratiaivseactioty tafosnualkenecs! it hlarHornefatadswortind Kmomtng readtichaises phesphedate
esters, and. Peterson olefination uses silicon reagents for.the condensation dehydration steps.
I ovien BT B S R e ot B A R e s R R e
carbonypograpdund ¢nctadimg the Mittigl reaction;idonnestWiittid, oy nardy/ adshvortth-Enmmeonsican be
found, for, example in Betesony Johnsen, and Julia ipactions. Blakemore, B, R The modified Julia
olefination: alke CS)I/]IJI dais'via thecondersation Ot metallaisd heter rytlafky sulfofes’ Wi car‘f)onyl
compoundds]. @herhe Set|Redkirpframad.|. @002)2568:288%rwhicthés hexdbygdnodsporatedbysrefierence
in ts enfirety, WO, 20400078504PCT/1152009/060030 400830, The Hennie-aidelrgagfion s fhe
condensation or a nsl’troaff(ane With either an a eﬁyde or a'ketone car onyl containing compound to
form a nitreiaktio pliaduct mith¢hennegvigHioeméd dietartsy draxymidobikyl gealsp nRehdnatiparfodsyof
water) from piteo-aldol products leads 1o e fermatian of nigalkenes, Inere are manymethods o
perform the nitroalkane-car onyl condensation reaction to make nitro-aldols and there are man
methodsdenttheudehyd katiow rea ofign o diormnmitkoal keres!  Exarygles ofduch immethioos canle found in,
for example. Waodcogk,,S. R.; Marwitz, A.J. Y. Bruno, P.. Branchaud, B. P.."Synthesis of Nitrolipids.
Al Four DL Diastelaamons oot et P L Mo By R e o
Acids- Organic|W(Et8¢rk) 2006, ¢j9{8d81e3934hwhicHapiovides beeiregioisomeedndiosudllycoineted two
possible: alkene cistrans.or 2/ phiastereoniers, in Nigh Aty A0d wealy i.pigh Sheeyiea! vigld, which
is hereby mcorporateyd by reference in its entiretie

may be subjected to a gradient of solvent of increasing or decreasing polarity. In certain

embodiment. an affinity based or covalent adduction strategy may be used. For example, in
some exemplary embodiments, immobilized thiol-containing compounds or chromatographic
beads can be used to concentrate activated fatty acids from natural or treated oils. In yet other
embodiments. natural or treated oils or concentrated. isolated, or purified activated fatty acids
may be additionally treated to remove harmful by-products and oxidized fatty acids.

[0079] In particular embodiments, activated fatty acids may be prepared by a method

including the steps of:

28



100841 Enantioselective Henry reactions are also possible and may require the use of one or more
catalysts forle, [sa6t6434 2and embodiments of the invention, include the usg&f gusdsnetgss to
prepare stereospecifie isomers of nitroalkenes. For example, BOTLIWd, J.; Gogoi. Saikia,P.P.; and
Barna, N. C. "Catalytic Asymmetric Henry Reaction” Tetrahedron: Asymmetry 2006, 17. 3315-3126
which is hereby incorporated by reference in its entirety, describes methods for preparing
stereospecific isomers of nitoralkenes. 100851 In still other embodiments, alkenes (olefins) may
be prepared byametal«uediated crosseatpling réacfionsdjoming fogetiariof tmo raleculesdomake
one new molecule) by condensation onto a carbonyl compound. Such methods have not been applied
to the foriafion' 6f nitroalkenes or to the formation of other alkenes with electron-withdrawing
substituents, but)suchomethodg cbeliheracttpieddoithiegsyntinesispoh plkemes witlg@lectroryawithdrawing
substitum—:{ntsi F(ta{hexamplet. n meed Cross, COQ\R!L%QJ\%%C“OQ,S such,as the Heck. Suzuki and Stine
couplingl.,e%ﬁé‘rqg with OtHers rﬁlgy eused to prepare a%l%ValtlgdafIé({ty acids. Such methods are well

known in the art) A reviewtiofstehnteactidng: ot odn et fomrdem pfor exampted i etad«Catalyzed
Cross-C ling Reactions de Meijer rmin / Diederich, Francois (eds.) Wiley-VCH, Wci im 2004.
ST v s e e e s s AR R
referencBhifichibiPeAticeast ;. PhSOD8E 1PEXaniplesdofhratibeisremybodirnents ohmethodscferpgreparing
activated fatty acids may at least include the following steps: WO Lo .
0100755 B D SIRI 1 neo R AR I SHERR o e membired g inepmediage on.
aliphaticthydrtigarbohihavirg i eldetr onawitied famling air duptt omeent with arcksecordrcormpehent

e aatnase oo AmPARAN AR AR Al A o0t I dGIRaRERGe of a base toform
z

a first intermedia erating an alkene from't
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[0080] The unsaturated fatty acids may be any unsaturated fatty acid known in the art.
For cxample, in some embodiments, the unsaturated fatty acid may be pharmaceutical or
nutraceutical grade fatty acids such as. for example, pharmaceutical or nutraceutical grade -3
fatty acids. In other embodiments, the unsaturated fatty acids may be derived from fish oils
which may or may not have been obtained by fractionation fish oils to concentrate the
unsaturated fatty acids. In still other embodiments, the unsaturated fatty acids may be a synthetic
tatty acid manufactured by any method known in the art.

[0081]) The source of the electron withdrawing group may be any compound known in
the art that is capable of generating an electron withdrawing group that can be incorporated into

the activated fatty acid, such as. for example, NaNO,, AgNO,, HSO,0OH, and the like. Without
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Fxeniplary reactions are presented in schemes | and Il below: OH
WO 2010/078504 PCT/US2009/069930

wishing to be bound by theory, the electron withdrawing group (X in the reaction scheme above)
may become joined to the hydrocarbon chain by displacing, for example, the bromine that was
associated with the selenium compound as depicted in step II of the reaction scheme provided
above. [t is noted that the electron withdrawing groups may also react directly with the three-
membered ring episelenonium ion shown in step I at the position where the bromine is shown as
attacking. Finally, as depicted in step III of the reaction scheme provided above, the oxidizing
agent forms a reactive selenium-oxo functional group which undergo molecular rearrangement
and elimination of ZSeOH leading to formation of the electron withdrawing vinyl (depicted as a
nitro vinyl) on the hydrocarbon chain. Z in the reaction scheme above may be any number of
groups. For example, in certain embodiments, Z may be a phenyl group.

|0082] In other embodiments, an activated fatty acid may be prepared using a modified
aldol condensation such as the Henry reaction. A review of the Henry reaction and methods
related to the Henry method can be found, for example, in Frederick A. Luzzio, F. A. “The
Henry reaction: recent examples” Tetrahedron 2001, 57, 915-945 which is hereby incorporated
by reference in its entirety. Known variations of the Henry reaction may also be useful in
preparing activated fatty acids and all such methods are embodied herein. For example, in some
embodiments, variations of the Henry reaction including, but not limited to, the Wittig-like
variation of the Henry reaction. the Horner-Wadsworth-Emmons variation of the Henry reaction,
and the Peterson-olefination variation of the Henry reaction. In such methods, double bonds are
formed using the assistance of groups temporarily included in the reactants but that do are not
included in the product. For example. the Wittig reaction uses phosphorus ylides to aid in the
condensation reactions with carbonyls and in the dehydration reaction to form alkenes. The
Horner-Wadsworth-Emmons reaction uses phosphonate esters, and the Peterson olefination uses
silicon reagents for the condensation and dehydration steps. A review of major alkene-forming
name reactions by reaction of a functionalized reagent with a carbonyl compound including the
Wittig reaction, Horner—Wittig, Horner—-Wadsworth—-Emmons can be found, for example, in
Peterson, Johnson, and Julia reactions. Blakemore, P. R. “The modified Julia olefination: alkene
synthesis via the condensation of metallated heteroarylalkylsulfones with carbonyl compounds J.
Chem. Soc.. Perkin Trans. 1, 2002, 2563-2585 which is hereby incorporated by reference in its

entirety.

30



100871 In reaction schemes | and Il, the variable X represents an electron withdrawing group and can

be any elec%%im féagmng group dlscussed herein above or known in thep&&lﬁgﬁy%@gﬁs nand m

represent a number of carbon atoms in the aliphatic hydrocarbon chain, and n and in can be any

number. For example, the aliphatic hydrocarbon chains of any of the starting compound inay be from

2-20 carbons in length. Moreover, the position of the double bond and the arrangement of the electron

withdrawing group in relation to the double bond may be determined specifically, and particular

activated fatty q@iﬂ&fsl]naymemﬁ@tediirbkﬁgibb?iekddﬁ@hexalﬁe p:l@;c&msalﬁdm acid nmayabepraddcedHay the

reaction of s¢ el- § | by cgﬁmblnln% F’;\flr tsubstrate where md and a s,ecor]t substrate where n is 2.
dim t
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acid, po'iﬁb'ay'ﬁ‘%91352‘3555_8%!{?8%‘%@{19(3%?"ﬁ%‘&?p%?ﬁed by reference in its entirety, describes methods

for preparing stereospecific isomers of nitoralkenes.

10085] In still other embodiments, alkenes (olefins) may be prepared by metal-mediated
cross coupling reactions (joining together ot two molecules to make one new molecule) by
condensation onto a carbonyl compound. Such methods have not been applied to the formation
of nitroalkenes or to the formation of other alkenes with electron-withdrawing substituents, but
such methods could be adapted to the synthesis of alkenes with electron-withdrawing
substituents. For example. named cross coupling reactions such as the Heck. Suzuki and Stille
coupling. along with others may be used to prepare activated fatty acids. Such methods are well
known in the art. A review of such reactions of can be found in, for example, Metal-Catalyzed
Cross-Coupling Reactions de Meijere, Armin / Diederich, Frangois (eds.) Wiley-VCH,
Weinheim 2004. XXII. ISBN-10: 3-527-30518-1 and ISBN-13: 978-3-527-30518-6 which are
hercby incorporated by reference in their entireties.

[0086] Examples of various embodiments of methods for preparing activated fatty acids

may al least include the following steps:
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100901 En other embodiments, monohydric alcohol including, for example. ethanol, isopropanot,
t-butanol, a {giyalsenRlphenol, cresol, benzyl alcohol or a cycloalkyl alcohel:RIs5igseENg,IC alcohol
esters of organic acids such as, for example, acetic acid, propionic acid, butyric acid, a fatty acid of
6-22 carbon atoms, bile acid, lactic acid, pyruvic acid, oxalic acid, ma lie acid. malonic acid, succinic
acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid and
salicylic acid may be used as solubilizers. in certain embodiments, solubilizers in this group may
include trialkyl ¢jitratescsudhirasgtrigthylccithatercacetyttaie iyl cliratentnildpityt icitrade; @cboyl titbutyd aitrate
and mixyres thereof Jower alconol faty acid ssers such as ally oleate, eyl inoleate sl i
caprylaté,eé ﬁy'll cgﬁra &)1S0 répy\%yrlsta'%e. ISOpropy pa]mbl ate and m&?ures thereof and Iactones
s-caprolaetbnesrBevalbaolabtone; Rabaltjrbiactaneynisamérs: | thereofsanct noixturtesd¢herdofm Worst
2010’07?%%841%%@1{953809’069930 100911 In still other embodiments, the solubilizer may be a
nitrogen-con%amlng 'solvent such as. for example, acetoniirile, dirnethylforinamide, dimethytaectamide,

N-alkylpyrrolidone, N-pyairexyed kylpyreolidorme, {N=alksyl pippeniddrags. N-alkylcaprolaciam and mixtures

thereof v&glr]gg?a%[k%la(r:?% Shgr 2 .zsle.lg}g&rn?g&{%%%gﬁ Zgg@i’glgteﬁpv@jn alkyl. In particular embodiments,

nitrogen-containing solvents may include N-met -pyrrolidonc, N-ethyl 2-pyrrolidone or a mixture

thereof. Alternatively, the nitrbgen-containing solvent may he in the form oflh polymer such as

polyvinylpyrro Iidon§2 10092] In yet othenembodiments, solubilizers may include phosjphotipids
such as p/hmpbéa%d»yjlchql [ phogphatid anolamm{,iaﬁésﬁﬁatidyse e, p hatidylinositol,
lecithins; lysole€ Jthins, lysophosphatidyteholine opolyethylene glycolated phospho ipids/| OR

iysophospholipids, Iecithinsillsolecithins and mixtures thereof. 100931ln still other embodiments,

glycerol acetates and acetylated glycerol fatty acid esters and glycerol fatty| acid esters may be used
iments, glycerol acetates may include acetinY diacetin. triacetin and

as solubilizers. In such emb
mixtures thereof Acetyl
acetylated di i
22 carbon atoms.
chain monoglycerides with fatty acids having about 6-12 carbons, mediung,ghain diglyeerides with fatty
acids having about 6-12 carbfns, medium chain triglycerides with fatty acids having about 6-12

carbons and mixtures thereof.

X o]
X m \OR W\M\/\
n m OR

X

[0087] In reaction schemes I and II, the variable X represents an electron withdrawing
group and can be any electron withdrawing group discussed herein above or known in the art.
The variables n and m represent a number of carbon atoms in the aliphatic hydrocarbon chain,
and n and m can be any number. For example. the aliphatic hydrocarbon chains of any of the
starting compound may be from 2-20 carbons in length. Moreover, the position of the double
bond and the arrangement of the electron withdrawing group in relation to the double bond may
be determined specifically, and particular activated fatty actds may be created in high yield. For
example, an oleic acid may be produced by the reaction of scheme [ by combining a first
substrate where m 1s 10 and a second substrate where n 1s 2.

[0088] Embodiments of the invention also include gel capsules containing activated fatty
acids and. in some embodiments, one or more secondary agents and/or non-activated fatty acids

and methods for preparing such gel capsules. The gel capsules of embodiments may be in soft or
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100941 Further embodiments include solubilizers that may he a propylene glycol esters or ethylene
glycol estersy §hgiipt-gippodiments, propylene glycol esters may include, fgs exa@ple 0pseRylene
carbonate, propylene glycol monoacetate, propylene glycol diacctate, propylene glycol fatly acid
esters, acetylated propylene glycol fatty acid esters and mixtures thereof Alternatively, propylene
glycol fatty acid esters may he a propylene glycol fatty acid monoestcr, propylene glycol fatty acid
diester or mixture thereof In certain embodiments, propylene glycol ester may he propylene glycol
monocaﬁnydatgepr@@gleeetg}moA,dica,mylatmmepmlgneLg{ml dicapyate, pr}hpylenﬁrgibecoin some
dicaprylate/di aprate ixture thereof Iene lycol esters m; y |nclude monoeth ene, choI
monoarétAss, digthyi e%]y%%qsi pd é enr‘fe IJESFKtarg! ieYnaC] Vol qu}(;a
ethylenaglyﬁ@ mmetatmcﬁt&yieastmgmm tﬂ&ﬁt@’rﬂmd Imﬁemestenedemgﬂem&igly\e@hfaﬁy apldldlamers
polyethyl glycol fatt Cld monoe ers, WO / 04PCT/US2 111 9311 lyethylene
glycol fatt 99 E&agafé‘é?e% and mixt lL?rrgs)fherem RhRY sughp(gﬁb dime lstotrzlle(}a&ty amg may ?V%Fa%%ut 6
to aboutt2@} C@dfbmpattnnswmmbengﬂmm&m‘nsmuMmens tieecore miQOBS Irdity ditephiliosatventsgmay
also be ut|I| ed %eol’ublllze (s | Iudledtzfl e g]g}ehalcorggls anr Xxam le e\I/}/{’%l)tec{lmls Slbl% aI(I:ohoIs
such as, RO ofg cEroR's gly cogsuc S ropy ne lycoB po‘fyoésuc a@%l oly aII?]I%Or
glycaol, fmmexaampiamblfymmdelﬂe mygdbeMtermweﬂyphydmmmhe smbenfsmlyhnmiuder example,
N-alkylpyralidones such as N-meth rolidgne. Irleth /Icitrate, dimethylisqsqrbi rylic acid or
propylenX(? lé‘a’?bélm};fteV”am”i géit%ﬁ:\% glctl@ ated Faltffy aclhlfflaccﬁ’ﬁ?i]nlcr% co?e ﬂnaﬁi%e coé¥e8 with'®ne or
more coatihgdayetitF-ohexamplenintsame asdbodimadrits ptheag&icbapslwecﬁpaylmﬁ{uylem wateinsdluble
gel Iayer between the Coatlﬁﬁ, er and the ac ,'vated fa acid core. | er em bOdIW?ﬁts tt‘be gel
capsules Hihy HcRldB Y haHBEY 6F BaeiBndy cé’étﬁ%gglgn tha'capéligs rﬁ%é 'fof exa

immediaie veleasel coatiogd, protastiveresatings, enteric or delayed release coatings, sustalned
release coatlngm gﬂ r coatln S, and combglagjonstthere f In some erglbodlmenE one or more
secondary age oR‘adivakey aﬁy(?lg%l may &'hiked tlhl%ﬁ' “’%¥|v§té&af3%f“y 8|da indfor he

present f@ithareascaatingblayes: dwmaterssotuble ggl layer o an additiorapheatingHaiet! Adgditionally,
in various embodlments the activated fatty acid and/or one or ore secon ary gents of the invention

may be fBHRURRS AR BRE P RSP aHE N ﬁ%ﬁ"b‘h‘é‘ﬁﬂ%&e ity adtive iy iéﬁ‘ﬂé"?ﬁcﬁﬁ&ﬁﬁg but

not limitgebthicsalubilizeigantioxidants Chelating agentsf. bulie s emidsitieiso thickesingiagents;
dispersants, and presgﬂrvatlves In somg embodiments, the activated fattxfg%lds may.be encapsulated

in a coating‘FrEsarel ROGF el 45 WS IMseRNEYSs [ satEstRls, B$3e LRV

incorporatecheyatefieranteainaistenirelyprope geelatinl laykrr auiay fwtercidcide vaadd mené otoer,
non-gelatin protein an /or on Hjc(;rﬁmore}ﬁ)olys%cchcﬁlrlde su h as, for exa Ie albumin, pectin, %}Jaran

gum, calPAdeeiriih, BgHPAhd ke KA Findid ao%‘ff?\?é“‘slféh a‘f&“&x% & Bl

materialse nplasilmmersl,npaasemaﬁve&rﬂeddlaeldikpol&ﬂterienmgtwalsuasedtm@mbeodjmerﬁa@f the

invention mclucﬂ‘?1 n rlal thab oes not dissolye in thi TaCth en tze gel cnsfiJ UIeLh

administered ?I ude UUPERGE IS S 1S "StgiMic Wi MG SR RER S8 Wihoxyl

methylceihplmﬁnceltuﬂm&ea;ctehafﬁlpmmalaie rieddherdikel, u:%m;htagﬁa}Ml anacyyliatopolyaiern, Bfithout

wishing to be h dCf a@/ the dd|t|on of gn entﬁric c atln)% y prowde a means for masklng the
a

flavor of %&T & crsllmlt?réatrﬂg 56 of the attivatd attf g(':‘fdgcfo tll?'eogf8m%caﬁ'

SE 0
Plasticizers riraycidchude tpalyhlydfic-altchdlsnh sucmasleriid|, igtytenrid pplyathylecid, glyatt and,

malic acid. malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid and salicylic acid may be used as solubilizers. In
certain cmbodiments. solubilizers in this group may include trialkyl citrates such as triethyl
citrate. acetvltriethy! citrate, tributyl citrate, acetyltributyl citrate and mixtures thereof; lower
alcohol fatty acid esters such as ethyl oleate, ethyl linoleate, ethyl caprylate. ethyl caprate,
isopropyl myristate. isopropyl palmitate and mixtures thereof and lactones e-caprolactone, 8-

valcrolactone, B-butyrolactone, isomers thereof and mixtures thereof..
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WO 2010/078504PCT/US2009/069930 the like. In the embodiments described above, each coating

layer may bgvg %Bp 001 to about 5.00 mm or 0.01 to (.00 mm thick. pcp A9 d:d4% coatings
of various embodiment may further include one or more film forming materials and/or binders and/or

other conventional additives such as lubricants, fillers, antiadherents, antioxidants. buffers.
solubilizers, dyes, ehelating agents, disintegrants, and/or absorption enhancers. Surfactants may act
as both soiubilizers and absorption enhancers. Additionally, coatings may be formulated for immediate

release, delayefhog gnterc ielersesabsusiained e easeiin-aceardance wit methods el m@wn in
the art. Conventignal coating techniques are ch scribed. e g in Remlngton SSP i é/i[f):utlc Sciences,
¥ n{% r@

Irith Ed. (1680): KRBy THYbrg6FABH Y re RS RLO ARl CBHIN S T B HTRC8Rfance

with the vigntiorvinaylnehatiaohelt az&ezmmlwaﬁdd@e fonexayipieroiaean mone inmadiate tatease

coatlngs rotective coatings. enteric d release coatings, s ined rele se coatings, barrier

coatings A5t KbHBit a‘f@hs%é’re@‘f‘lh 6‘HF§£ Bbafﬁq&ﬁ’fs Ak liilat rBfEHsE %Sﬂ}#’é’ 5% used

to improvepreduetelegance aswelhas forcaumoistura tbardery otdaste Mrahgtor praskiogs Repid

breakdown of the film jn gastric media is important, leadin to effective disintegration and dissolution.
oS EriAL 18 e mltAE TR LRSS

100081 EHS AP RS ri A T YRR ol RS QR AR R EBRINGRY Bre Sl oSE S PiioPe B ting

layers) mayhfusthelyiriaklgerangiatanore preservatives, coloring and pacifying agents, flavorings and
sweeteners, sugﬁ)rﬁz Il]g{alstroreSﬁtant sugbs&;aqg&g or mblnatlons therieucgife |tablle0 regservatfqve and

ILIZCIS Ina Nnc S SUC
colorant are kn rta inclu or example E:)enzom a?’md paracP %gnzogte carame

colorant,pyasgenia Yolarant, casbtepkacdideantnsdarcolorangland!tinéedikerincparibukphemiybidimesits, one
or more Iav ring agen ay.be included the conte fth core of th atin capsule rin ong or
s thn] X"?l q%m%ma atlﬁﬁ fnﬁ‘or exal% P%‘%htl rgg)de

more coafilng lIayers of the capsu ulg, orac ion thereo owdmg a }%a?ia
flavorlngpﬂmﬁphdqﬁﬂa/ﬂmmttys@mdlgeiscmsmim:rﬁagblbelEhldmetmdmbytprm/lqu)ﬁ flavored coating layer

having a water ﬁﬂi Ptﬂ fIa r. In such embodi s, fro out 0.25" /O b gt 1 % by weight
of said coating layer 1N tLe]evrva(f' 8rb srC?) uble fIaR/F(V)?ﬂa {Xaﬁﬁqgﬁa%qe flav Cet |Cr$' the ar@ymxaydf)e
prowdedawathembgtymgrtayﬁm)sudd astcbenyy dteawbeé ey schibdatate, ¢m<soah \earblbdmmntsn ghyatralmond,

cashew, macadamia nuf, ¢ %%”Ht %'1%‘38‘?”%8!;% Kberny raspher er%S‘F‘C')si Qﬂ%?ea“ ?ce opé’att
peppermlntf orangé banana c pe per. pper cinnamon, and pineapp Some emb %nts
an oil soluble:flavonng maly:cﬂlembgéah\mm(alagt}\ratwiattgeadtdedod'@tm ldﬁrw&beu}atecbwm;wfhe

WO 2010/97 PCT 8211119 9931 | embo |me fro abo t % and
about 1. qub 51% to lggod]%%(rjglr%ém e]b the 0|ul %I[ubzi Ofligvorl%aé %nuc q] Lia\j?'otr acﬁ%y be
similar tettee tas;ebm‘ thmﬁavgkvof:rthb ca;g‘tynerléeg 11gfawbdﬁrytan@imtras/hberrmcmmgiscwsiesoﬁvnhe oil

flavoring MRkER SAMAETIENRY. 19 tha.ResHle Ao, 6.6, fanana And AR Byl gy orng
agents an ‘met oofs forgprowdlng avoring to fa ttyaC| con |}F1|ng capsu es oun
Patent No$? 6846¢281 mﬁdl6n65£2187i9twgilmadeilevebyfmbommdatéd%ygrefb@ehc{ehﬁ ttf&b@mtlmaﬂes.

mixtures thereof.

[0094] Further embodiments include solubilizers that may be a propylene glycol esters or
ethylene glycol esters. In such embodiments, propylene glycol esters may include, for example,
propylene carbonate, propylene glycol monoacetate, propylene glycol diacetate, propylene glycol
fatty acid esters, acetylated propylene glycol fatty acid esters and mixtures thereof.
Alternatively. propylene glycol fatty acid esters may be a propylene glycol fatty acid monoester,
propylene glycol fatty acid diester or mixture thereof In certain embodiments, propylene glycol
ester may be propylene glycol monocaprylate, propylene glycol dicaprylate, propylene glycol
dicaprate, propylene glycol dicaprylate/dicaprate and mixtures thereof. Lthylene glycol esters
may include monoethylene glycol monoacetates, diethylene glycol esters, polyethylene glycol
esters. cthylene glycol monoacetates, ethylene glycol diacetates, ethylene glycol fatty acid

monoesters, ethylene glycol fatty acid diesters, polyethylene glycol fatty acid monoesters,
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100991 In some embodiments, the gel capsules of embodiments may include at least one coating
layer includig@,gpf RLdhRre secondary agent. In such embodiments, a layepRgliding Qs ff more
secondary agent may be of sufficient thickness to prevent oxidative degradation of the one or more
secondary agent. For example, in some embodiments, the thickness of this layer may be from about 5
to about 400 microns, about 10 to about 200 microns, about 20 to about 100 microns, or in certain
embodiments, from about 40 to about 80 microns. In other embodiments, the thickness of such layers
may be exprasseachéntecnisofparcediage weid hiigairebasechin liheutdtalvbeidihiofithencépsuleidor
example, a layer including one ore secondary agents may create a.weight gain of about 0.05 to
about 2(5h_aL)4, a /%frﬂ]f%f&ét(?) aﬁgﬁ??g]%% ot g %nﬁgedt%%l,[};)nqé %%glrﬁ%rﬁ%rreémbodiments about
0.25 to about | pa09A]cestaiopahbodiiensspacedtingdayei zontainirigbone or mdrelsetondary dgent

may f”ﬁ!?l%%b%‘fé‘ﬂ?& at least.one compoynd e}%@{@‘é‘?Qﬁ&’f&%@%‘%ﬁ%%ﬁ%agg‘yté‘épol FOf EXAMPIE. In sgme
embodiments, at least one polymer, such as, hut not limited to cellulo erivatives such as

hydroxyethyl teltulgsep hypetxyipropst csllalgsey dysioxy piopyl. Methgtestiploseo ehyikgipyinaiidone,
polyvinylpyrrolidonelvinyl acetate lymer,.ethyl cell ous. dispersion binations
thereor, BILTELL e B T o e
coaling layeeidt drraticliof phlyreotoidecomdaly agdnitroffrorivaboarber26:to about 20:1 by weight or
about 1:5to ab : lé)y igh ‘ic r. where t of, a S n
ot 15 1 g, (e b el S R e T S L
4:1, andliy@mbodimendewherenthemaholimeofsdeopd aspagemis aboudad widcorsohork, thelaymount of
polymeryTiay.fe fam ARAU! kiAo 4 Rk AROHE 3R:aRAN! 214 ouner 1ARRALIM EMRdents in
which one or more secondary agents are applied in a coating layer, the secondary agent may be
provideda@dqsom@géxrr;dwéec@atmgbgqlgfi@dcbrialﬁému@@w@s&hrgp@midﬂsml@bmrrﬁ@cemmw
acceptap SOIvGNRUCh lRHaCRHilcaly. AcerRIable RaleRIMaYRe A0AGUSAHR. Slgaficsolvent
such as, for example, methanol; ethanol, isopropranol, WO 2010/078504PCPUS2009/069930
ethylené@%@_)l?%ét@ﬁézaam@ﬁr;a@tﬂ_@g_su@ds@ﬂmbmh@@r@wﬁlnﬁs@mfaehwppwwmb@@mmaﬁy@éc@mame
solvents;ingy ngluge, Ut A56 Gk iteElS. ROWRIRPYISHEEYGalh REVRIGRMIENE BlvEal BRstihdene
glycol. for example, polyethylene glycol 600, polyethylene glycol 900, polyethylené glycol 540,
polyethylesselyaot 1A802 pusiyensylaher gly ook BOOO Yty etylars.giicahgubbtiand theafikg: layer.
pharmaceptigaliviacceriabis @leaiolsi fhakarenliamids Al Aoy reem AemResatuts, fo5exanRigary
propylene glycol, ethanol. 2-(2-ethoxyethoxy)ethanol, benzyl alcohol. glycerol, polyethylene glycol 200,
polyethylaeidsgRficBI300cpbiyethylehe enldod i theelike B3Iy adethpdlenencatoNatcHEtR/atives,
for exarBE’!Rﬁepﬂ%Pé%}’l@H@’ 'ﬁﬂ@&ﬁ%‘?@f@ﬂ INCiNQIRAL&) Ofop%fﬁ?mi§§-s‘}a§1§%9iﬁaﬁ’@}/%@}m{§ @gehf&em'
oxystearate, RH 40 (polyethyleneglycol 40 hydrogenated castor oil) or RH 60 (polyethyleneglycol 60
hydrogeHiEes castdpIbify s atfidctiva el Ssafsr S6or PORIGIEEiREd G RAdBiGEeS: SBRFO% [epeialkd
ethers, forQxAMRIE, CRIRALKPECLE0Q ankdng Lke.nalypromiviens sieanates desgraplas REG-6
stearate, PEG-8 stearate, polyoxyl 40 stearate NE, polyoxyethyl 50 stearate NF, PEG-12 stearate,
PEG-20"steardle; REG-1 g%/ealaaﬁeb@mmzmrém@ PHERCEREE distsaratec Paillsoalateaine and
the ”keilﬁﬁk)ymm@lt%i%@é%}@ BRIMIRI SPRIARKLMFSiRIR AnshiDe: kg dimgthylisasarbideide

Nmethylpyrrolidinone: parafin; cholesterol; lecithin; suppository bases; pharmaceutically acceptable
waxes, fOEBREMPIE CAIPEUBR AR, PEHBR GHBL VAR FAK ABSIORVEIRRE ek kenitndiffingsvix and

the like; pharmnreaylically %QP?M%Q%?%@O%MIQ%ﬁ&ﬁim@r})fﬁ’éﬁéé@i@,%ﬁ@%@?@&t‘%@%ﬁr@@&%l@ume,
sorbitan oleate, sorbitan palmitate, sorbitan stearate and the like; pharmaceutically acceptable

saturateeM8Es ofplsaittabeisticalgrabedptapie Shtthated Bily Tomeksih Py HyaisiBnaddesstar oil
(glycerylrigil e-hydioxysiearateh st exters wak (& mixe OfRrmarly fHhdlliscaturated grlers of
CH-Clx saturated fatty acids having a melting range of about 43-470C), gl}/ceryl monostearate and the
like. lmoELorr Reslimetiaiforprbpaiihiosel tapsafesKROWH imeHy kel lnayoy sl rrvaibus

embodimgpis.af thednyentian. FRrexample, IR ANR emRadiment. \waRsules gy Psedised by a
method including the steps of preparing a sheet of an outer coating layer and one or more sheets of

other lay&Yatimhatay e ShabtsNHY I §IHE BIAIRUEEPEKBefs TorabtalArabRiddngntest, Bagr of

encapsg[ql;{rg,gcgngagy MOIE iVﬁIﬁH’inf@t%éci@l@é5‘2”%toﬁﬂéoﬁgtﬁ‘é?l%/@t%ﬁtiﬁtﬂi%i% apd QpmQEimore
secondary agents within the dried sheet on a rotary filler to form a seamed capsule. In another

embodifr8Htc geEnTEss kel pde R YRS Hedhioll e et tisitigsarPiHdtreh rshtre Gaippey Withalveo! and
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WO 2010/078504PCT/US211119/11699311 or more nozzles arranged concentrically. In other
embodimen{,@(?gz%lﬁ)%é‘s%gsules may he manufactured as, for example, a tWpHIREE \SERISEEPT
oo ( ;

unsealed har atin capsule. 001021 In another embodiment, a gelatin capsule including nitro
fatty acids may be formed by the encapsulation of a dose of one or more nitro fatty acid in a gelatin
capsule. In such embodiments, the gelatin capsule may be made of, for example, gelatin, glycerol,
water, a flavoring, a coloring agent and combinations thereof, and the nitro fatty acid dose may be, for
examplehl8Oug of mitratesbERARPdAAHBE sfdvitraiech RbMnd heenanafasiUiing prooess00f swch
embodiments inay includ ne steps of combhining gelswatch ingredients, melting and forming a
liquefied gllé\/\?a@fﬂ]a‘eﬂ\/ r%) d%Heﬁ?dﬂ?@ﬁSHc elswatch and the nitro fatty acid to an encapsulation
machine, encap80ietjnpha doseknifovaityuacishishyingiherapcaipsatac: dose pwashingdire film

encapsulated dose and ‘aiﬁ ing the nitro fatty acid capsules for, shipment. The, gelswatc
ingredierL%‘H‘\% IHiErR A &%Sé%%ﬁfsaaé)@érfggarhcé)fé\fgntl%‘faéraédglsté%ﬁl ﬁﬁl?Hea?:)rl(l)?aﬁg |%[ﬁ‘oflbeéFatin
capsulesistigihasifior axaoyliangelatiffos asgelatlivaubshieite duthiag madittied starghaarsothet/suitable

gelatin sybstityie known In,the it saftener such as dlygerol op sorbitol or gfher suitable polyol or
other geféin oftenel KNEWH in The ara flavd ing'agentsuchas's raw%e‘rry flavortirmenich 452311A

or other guitiddie gblativacapsute fldeofino kinowinfen therart aad dpiienaldyagcbloringcagent suehas

keratin or o}h.er éuit?ble gelatin c%gsule cq!orin a%ent known in the Eﬁl‘t, éLOOlO?l Iq particular
. susain relcase ™in. accorddncece with hods weF known m . ine af[. Ol‘{\/jg lOI]Z{ ~0d lllé{%
embodmenfs,? e ge capsu?e may be formed from a gelswatch mixturé of abou parts by weight of

gelatin, abduii @@ partsdoycwistght @f .gly denainaholt Biapans yoaletghtnetwadihdit alsoa) brorymore
idpdii et e e T A A
be pouredantoan@ndcapsulatior mactiheoThe encapdulation onachireitherd@reisthesaitrodfatysacid
Mgt N R R S A TR R
be reducedhyevaporatidmducingtbieesdfyingsstep cihe dapsiteapamthedi e whshedoandgesgybior
ke U0 LR s SIS, A VGRSIFLS oy oRD g g
sweetenBafiaVoxinky] seiutidhafththe patied nalioning fperthet slweditener ¢d dotive aisortipgtaroand the
outside gf the gapsule. In
[0098] Capsular materials (i.c.. the activated fatty acid containing core and/or one or

more coating layers) may further include one or more preservatives, coloring and opacifying

agents, flavorings and sweeteners, sugars, gastroresistant substances, or combinations thereof.

Suitable preservative and colorant are known in the art and include, for example, benzoic acid,

para-oxybenzoate, caramel colorant, gardenia colorant, carotene colorant, tar colorant and the

like. In particular embodiments, one or more flavoring agents may be included the contents of

the core of the gelatin capsule or in one or more coating layers of the capsule, or a combination

thereof. For example. providing a palatable flavoring to the activated fatty acid gel capsule may

be achieved by providing a flavored coating layer having a water soluble flavor. In such

embodiments, {rom about 0.25 % and about 1.50 % by weight of said coating layer may be the

water soluble flavoring. Any suitable flavor known in the art may be provided to the coating

layer, such as, berry. strawberry, chocolate, cocoa, vanilla, lemon, nut, almond, cashew,

macadamia nut, coconut. blueberry, blackberry, raspberry, peach, lemon, lime, mint, peppermint,

orange, banana. chili pepper, pepper, cinnamon. and pineapple. In some embodiments, an oil

soluble flavoring may be mixed with a activated fatty acid core that is encapsulated within the
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WO 2010/078504PCT/US211119/1109311 some embodiments, a sweetener or flavoring agent may

be added tothe,6apsiig ihrough an enteric coating process, and in other ebpRigstsssipuefied
sweetener or flavoring agent can be sprayed on to the outside of the gelatin capsule and dried Other

methods of making gelatin capsules are known in the art and contemplated. 1001051 In various
embodiments, the one or more coatings on the capsule may be applied by any technique known in the
art including, but not limited to, pan coating, fluid bed coating or spray coating, and the one or more
coatingscapay be appiieds oL axampleframalsalutiars, SUspension | spray, dustampotided. doar axample,
in some embodl ent meri ati lied as agqueows- -based soluti

organic-Bad¥dso ﬁ{fba‘s d}/ F'di8persi 61‘% QM%L fi?ngpf%%ﬁ% grﬂ@ %f B OP RSN dndary
agent. Imﬁ:uQia[e;mbodir@enisr,apdiymeraadntcaramgemsopkatsmaaycatenuzed]wuthlalﬂa)mamgneﬁtagasand

sprayed onto the a core co ntainin actl\{,atedf tty acids, and| n some g dlments heated air or
inert gas ™ Qi)‘daegdlc%dot GRS & q\?vﬁgr‘ %t#e ORSh S f: Y forii: n“}lon ARz g (goft
gelatin capsgulés fbhq)mﬂdascslﬁ@\pammet&rs;oﬁedraymatma@dd@edltemmeraw feumtﬂJsm hé Sopdretied to

limit sol iIiz ' t|on Additionall h bed temperature may result in
evapora |8ﬁ‘of reslduafI ? %??)érilﬂtr@ea as'lfjlgesr lnccaour dral(fégn aes?ﬁfe(iglgs]clglr%ee”‘b%tfe ‘In addition,
coating unifornjitgwihichsnokidedodassvariance of the toatédrebpsulestamchyariande of Ithetamnient of

the coated ctlvated fat% (amd and accurac co}ﬂe osition n}lust be m%o (ated 1100106

capsules 6f V VEHGUS embediments Hﬂglfnventlon %a%em ]a?]lilcshape suc “é% butnot 1|?1I1L|lteo.|’gto

round, ovat, dulular, sobbodgstwismofhor eendnsstandardhstlapes(@grarimalk ittaey strigrhdartnett.), and
the size ?f the capsullg may va rg/ in aecerdance Igd the volume %f me fill CompRs tkon mtenﬁi d to be

d € orum agen or ¢ 1n SO 16 ent ]t SS O ayer
containe thereln) or examp some empbo ments OI’ SOoft gelatin capsu es may

manufactuseblUusimg deventicraluméEibods rassa dingld (badyh@mt Hohmprisimg, tzldmstél@dardaoapis@ﬂ)e

shape. ARngle-bot ol gelain capsule helcalumay heivideds o gampifnslienfioms to 22
mlnlms 1 Hinim 0616'm in sh apes of ova blong or others. |m|IarIy ard gel capsul’es
may. bethsathufotayed dmhda}@tnvembohalcmﬁa@dt iim tstamjaf@@hapegeandlgarlgw dtagedard Hizes,

such a5 o6 ESANeles 000) OF) Q0 1.2 20 (AL et e RrggEt ey

correspon s to the smallest size. Nonstan es may used as well.
pharmacettical fenghilations ebntaiting theboonmidolindbat the invdationBndabsuithble eheried tan be

in varioys, Mrins, NelHging: ik ARIIBsH: 9. 3qidhaRIvuans, W AOMYRBRAAR GTLd1R 71969930
containing one or more secondary agent may further include at least one compound to prevent
oxidative degradation. For example, in some embodiments, at least one polymer, such as, but
not limited to cellulose derivatives such as hydroxyethyl cellulose, hydroxypropyl cellulose,
hydroxypropyl —methylcellulose. polyvinylpyrrolidone, polyvinylpyrrolidone/vinyl acetate
copolymer. ecthyl cellulose aqueous dispersions and combinations thereof, preferably
hydroxpropyl cellulose. ethyl cellulose, and mixtures thereof, may be added to the coating layer
at a ratio of polymer to secondary agent of from about 1:20 to about 20:1 by weight or about 1:5
to about 10:1 by weight. In particular, where the amount of secondary agent is less than about 15
mg. the amount of polymer may be from about 1:2 to about 5:] or from about |:1 to about 4:1.
and in embodiments where the amount of secondary agent is about 15 mg or more, the amount of
polymer may be from about 1:4 to about 4:1 or about 1:3 to about 2:1.

[00100] In embodiments in which one or more secondary agents are applied in a coating
layer. the secondary agent may be provided as a homogenous coating solution or a heterologous
suspension in a pharmaceutically acceptable solvent. Such pharmaceutically acceptable solvents

may be an aqueous or organic solvent such as, for example, methanol, ethanol, isopropranol.
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powders, fluid emulsions, fluid suspensions, semi-solids, and dry powders including an effective
amount of aaé%y%%sfﬂtty acid of the invention. It is also known in the an fhat theagtive, Jgoredients
can be contained in such formulations with pharmaceutically acceptable diluents, disintegrants,
binders, lubricants, surfactants, hydrophobic vehicles, water soluble vehicles, emulsifiers, buffers,
humectants, moisturizers, solubilizers, antioxidants, preservatives and the like. The means and
methods for administration are known in the art and an artisan can refer to various pharmacologic
references fturguigiance. kasiexamplenlhoaesn mh&rcrﬁaceluticcﬁhRarek&m&inmdea;H‘dmaehDekl@r Inc.

(1979); and Goodman & The Phar gce tlcal Ba5|ts of Tthft?rzp cs 6t Edltl?TV |IIan Plubllshlng
Co., Nev@“?b?k’&%é@?v%}h BEwhiEnare Reré %/llll’(l)COIlBIOII% FRIE i Shei'e tlréP e¥ean

consultedLycol ﬁ@@éiﬁ&ﬂe@t@y@hbf@dlmemslef tkaﬂyeﬂehn@:ngndutié(ﬁbtlpaltﬁdlimtyxacgq mé@@ﬁad as
descrlbed whic ula a solid dos for foro aI administration ingludin
capsules‘,3 0tal:c) étvsenelll (féIrH; 50 ﬁsl Anules® i S s(?uc?F?iOrh g] etl@ﬁ eth{al acEv@@mBo (jl V%ne
admixedg\ith loS1@)0r mdréambl@ed |hhem1scmh1aﬁlsumosﬁatactaiseholrs sﬁanchregunphdﬁosaglmformem ay

also comgrls S in normal practlce ddltl nal.su star]cg rthanllnert |Iuent ,IPbrlcatlng
tatlire, for e‘(an P g? col 5 nqh gnz | (i‘(
agents such &¢ magnesium tea a aseo capsul s table Ills, the dosage forms may

also congyisedbusfesied) dgentsyant XHh migimbyiaﬂy @quieba}e@b\l/ynmehte:nglmam@sand the10@1091

Preparalen SLANATNAIEA Y Aadin ol desa0e (BT MY, R SXOMPIS. A 00 Rpodment,
a liquid & gelatin tormulati ono eactlvated ty aci may e el%/com |n|ng the activated

fatty acigalithxohe dramooe iattyladbd*wl‘tlbmtsfmﬂhcawthosescbawﬁbéﬂhlé@ve?cdmdladdmgIacmek(énlng
agent 1106 AU MPUIE 0PI SElA, The SSIelin ey hen b saearsulsied in i fosage form
plary n oi y P

to form a cap§u n another exe eparation of an activate atly acid
preparedsa@rdeécprldagl ahdvednaymlmphmbedyottryd@sdlwhathena,y foe miseq witbcomeaoragpare

pharmaceyioalt apccpiabls xS aaTELoL ARt i faa ableh and yekAROIGL,

embodiment, the activated fat an o preparatlon may e crysta ize from a soli
may be oom@wéd@mthaaamﬁaﬁnacbwmallyybé@a@talﬂ@ eXcigiem; cartimrae ditient fosformta fablet.

1001104 phriher mnaimenis Wi pevsgi.foneral adminisaion,of e fawy agide

include liquid dosage forms in such embodiments, a |qU| dosage may include a pharmaceutl
acceptableagenuisionsdlutioim iseispersivnpsy rapy rastd eligirdcohtainilig indimethyl  isosorbide; N-

methylpyrrolidinone; parafin; cholesterol; lecithin; suppository bases; pharmaceutically
acceptable waxes, for example, carnauba wax, yellow wax, white wax, microcrystalline wax,
emulsifying wax and the like; pharmaceutically acceptable silicon fluids; soribitan fatty acid
esters such as sorbitan laurate, sorbitan oleate, sorbitan palmitate, sorbitan stearate and the like;
pharmaceutically acceptable saturated fats or pharmaceutically acceptable saturated oils, for
example. hydrogenated castor oil (glyceryl-tris-12-hydroxystearate), cetyl esters wax (a mixture
of primarily C4-C, saturated esters of C,4-C3 saturated fatty acids having a melting range of
about 43-47° C). glyceryl monostearate and the like.

[00101] Any method for preparing gel capsules known in the art may by used in various
embodiments of the invention. For example, in one embodiment, capsules may be produced by a
method including the steps of preparing a sheet of an outer coating layer and one or more sheets
of other layers. laminating the sheets, drying the laminated sheets to obtain a dried sheet, and
encapsulating one or more activated fatty acid or one or more activated fatty acids and one or
more secondary agents within the dried sheet on a rotary filler to form a seamed capsule. In

another embodiment. seamless capsules may be produced using an instrument equipped with two
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WO 2010/078504PC T/1152009/069930 diluents commonly used in the art, such as water. Such
compositiong §ay @seseemprise adjuvants. such as wetting agents, emulsifyipg,anfshigRsnding

agents, and sweetening, flavoring, and perfuming agents. Thus, for example, the compounds can be
formulated with suitable polymeric or hydrophobic materials (for example, as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a sparingly
soluble salt. Other suitable diluents include, but are not limited to those described below: [001111
Vegetablg oilphs mse@bhemhm@ﬁe <temﬂvﬁgﬂtebIeImiIM&a‘er&tb@i@mnrsOLgaﬂhtm riigtutesoficemMpounds,
(brined from thox tio of e ble 0|I Whereln t Jeast on %q? in of et Ielne glycol is
covalent'l oudrﬁ’ ’iy K& v ge % r'ﬁ%eeFﬁ dimen Ssed afij ﬁa‘z “hétween about twelve
carbons to abommlgh]te[ena@arbcms:ﬁb&mmexmnﬂogdimenwpth& amxbumhgf lethmxytaylomdanmenbérom

about 2 ¥o ab%ugi 200, about 5 t 100 ab ut 1C}to about 80, algr8| %O to %bl%ug Qr about {12 tplabout
rog

18 of ethyfene g %cgié relﬁfégl tbﬁln its nT(I)ﬁe ve(g)gsgtéfblenglIorrngt10 e e/na(ied or u’rz‘iﬁdd I C%DSLl

Suitablesvebetablel oilsrinclihdes dbatiraremsotdimite dbearcaktor, dl‘hriwdmgb:ngtédmagjop@wl sesameoil,
corn oil, Qeanut oil, olive.oil, sun{low r0|I begglowe glgésp)ép]%q oil, bel? Iben(;(aat esabme oil,

cottonseed\ oi néngi o m%ﬁl 6ther's swta e vege e oilS include (I:](l)trlr?merglaﬁy avalfab]e synthetlc oils

such as ebutpot. W&ﬁedgt@f Mighyod TIM 8 1:01ari@ B LR (alvailadibel fMﬁADyﬁmtaNuﬁaelL@hemroaS‘% $Siveden)
Neobeelm vajlable from Drew Ch |c ICo ), Alofine" (av |Ia fromJ em.| dustrle ), the
'IvI 1§1ab o \?:Ikg 1 0 onlx%mmtg YRV Iab ]‘Jro%eg\égg Mhens njgga d an”

Lubritab'm sefies (al\?é?lrgglentatvj N arma “the Sterotext” (aval bitce C orp
154 (avditabliedroridsatod), gcmmlrdat"qelvearamelﬁmhﬂ (irodhyeFameh (mnlablelmrﬁmeaﬁdm@mg

Corp.), QHW%'{IHM %&%@ %8%’\'%%?5“&‘458#?!\4&31’3 k‘?%‘?{ ‘%‘ ﬁérg}ﬁ@a SGop IMEO

(avallable rom Amisol L|pvo m CO, SES, and HS-K (available ipo). an _Steroteme HM
(avau|abwﬂbmbqem(w&ltathéqssmr@ibleq}ekgetableemlsrq riefidisrgdsespimles dastelrinsoent. arldie

cotonsagsl s neiueinse ledin e G RaeANE: §.ShestysHandhonk st Phamageyica

Excipients, (2006) which is incorporatedherein by reference in its entirety. Suitable
polyethqumedwegéta@kélmIsalmclaeleltmt ase ot dirpitadetogdre maphordNAEL BIbR| tiseded)(available

from BA§F?1nt'?JB“§lBR%r"' %ﬁ@%@‘rﬁﬂﬁﬁtﬂ%ﬂ@ﬁ%”k%%&‘ﬁli%eaﬁ'ﬁ’ ErouiRhar sl 6O (aygilable

from OAF). 1001121 Mineral olls: used herein, the term "mineral oil" refers to both unreflned
and refimsd¢higie) niindral oilitdlitaole thirrepshailgclatiudeltbugrdraonet limitedito, aHE AvaEelZeWO

2010/07&%%4£gﬁg%%f9&@89%9menich #52311A or other suitable gelatin capsule flavoring known

in the art and optionally a coloring agent such as keratin or other suitable gelatin capsule coloring
agent known in the art.

[00103] In particular embodiments, the gel capsule may be formed from a gelswatch
mixture of about 45 parts by weight of gelatin, about 20 parts by weight of glycerol, about 35
parts by weight of water and about 0.5 or more parts by weight of flavoring. The gelswatch
ingredients may be heated to about 60° C to 70" C and mixed together to form liquefied
oclswatch.  The liquefied gelswatch and the nitro fatty acid may then be poured into an
encapsulation machine. The cncapsulation machine then forms the nitro fatty acid capsule by
encapsulating the nitro fatty acid dose into a gelatin capsule.

[00104] The capsule can then be dried at a temperature of, for example. about 20° C.
The water content of the capsule may be reduced by evaporation during the drying step. The
capsule can then be washed and ready for packaging, selling, or shipping. In some
embodiments. a sweetener or flavoring agent can be added to the capsule through a dipping
process. In the dipping process, the gelatin capsule is dipped in a sweetener/flavoring solution

and then dried. allowing for the sweetener to form a coating around the outside of the capsule. In
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:Jades (available from Avatar Corp.), DrakeolTM grades (available from Penreco), SiriusTM grades
(available frgrg shg/ihsapd the CitationTM grades (available from A vater CopPrlys2000ki9ds31 Castor
oils: As used herein, the term "castor oil, refers to a compound fbrmed from the ethoxylation of castor
oil, wherein at least one chain of polyethylene glycol is covalently bound to the castor oil. The castor oil
may be hydrogenated or unhydrogenated. Synonyms for polyethoxylated castor oil include, but are not
limited to potyoxyl castor oil, hydrogenated polyoxyl castor oil, rncrogolglyceroli ricinoleas,

macrogolghycemli;dnydrm«ystmams;tmdymryﬂ%ocas;cxrgam andgly padyadid dlohyidragenete thoasgtor ail.
Suitable p %tkcl(o)% Iatedoccastorn dl§n|r(1) fued(;:-3 ﬁéa ntOH”EI'teéj té) the elﬁlé(ral"" I§|CVO snenese vallable
from le‘ko femicars Eo: Txa. 51 such’as Ni l?ko? 0-30, HE: L{b dl—f(?% &80 &ooﬁ/ y?ene
glycol-3®hydrogenaied dastoroile pdlyethylene ghysoleddiiyttrodjeftted mﬁuodm,t podyetbydelagn
glycol-50 hyd rogen ted castor oil,.and po ne glycol-60 hydrogenated castor ~ EmulphorT"
FL-719 (c j\séto?boal 20" mole-et ]Sxa; ate(E1 gvgabﬁx ?ré?m Stepan Products), the CreniophoreTM series
(available from[Bm] mmmnqmtmw@nem@ph@wmm:ﬁma@mm Ek3& ppolyathylenenglycdl-40

yCrooeneias sesialal pohuey e A veaLeRgsalEd saan el At povaens ghiegt °
hydrogenate castor ol respectlvely anoC[ Emu gimt RE) and deries (availaple fro mrC ognis
Pharmakimay. &mﬁrguatablélpmy@xyethwm@@astg‘r mﬂaﬂehvmmsmcfadeemosédlstedansﬁauCOIRowe

and P. J, l%ggféfxn gﬁ?gboaﬁ%?pmace%%@é Péenﬁsg((%goé}ib%m@%ﬁvq'%rm?%regsﬁw

herein by reference S entiret 1001141 Sterol: As used herein, the term stero refersto a
compoundWobfrrﬂer@doﬁScemlpeumbssfdieBmﬁdmnptﬁélmlmﬂylhﬁehlwlﬁerbldﬁ94‘@@9!@6 Suitaibieg

polyethayxlated Sfarols,ipelyde. hut are pot, '@ét%gégncﬁﬁgl %@ hehojastargl ethiels SRlilan I g4

(available from Amerehol): PEG-30 cholestanol. Nikkoll" available from Nikko); Phytosterol
GENF: R@ﬁ@lseguéso@vmmmemmaq@mél)mpE@szpﬁ;a@sst@icﬂpmwwqab@a3;025 (envailaibke from

Nikko): REGE; 3% F180lac KKEHT BRInrc(YARRISHRmNIKKD )i PECHO, %@lﬁa%f e NKKAITH

BPS-I0 (available from Nikko), PEG-20 soya sterol, NikkolITM BPS-20 (available from Nikko); and
PEG-30/8ey#aiterolpNikio o BbS sd»(%maenabfehﬁo‘mmm@) Jmstb%éasmfe‘iﬁfttﬁéh@émapeetss,ré@rs to

polyethylen&.ssing /QAheddrolygthylene alycolnas iseddisreiny e Iim “Belvaiang al¥cal Al

"PEG'. refers to a polymer containing ethylene glycol monomer units of formula -0-CH2-CH2-. Suitable
polyethyieh®idaiste ansl Havela Feseoniroipl grodh Ensdleh ehdebf bre %Wéflﬁ?ofééuléséh WO
2010/07@\5}%%%93{]1&15?%%9/@@%9%m the capsule shell, causing the capsule to become brittle. In

addition, coating uniformity which includes mass variance of the coated capsules and variance of
the content of the coated activated fatty acid and accuracy of deposition must be evaluated.

[00106] Gel capsules of various embodiments of the invention may be of any shape such
as, but not limited to, round, oval, tubular, oblong, twist off, or a non-standard shape (e.g.,
animal, tree. star. heart, etc.), and the size of the capsule may vary in accordance to the volume
of the fill composition intended to be contained therein. For example, in some embodiments,
hard or soft gelatin capsules may be manufactured using conventional methods as a single body
unit comprising the standard capsule shape. A single-body soft gelatin capsule typically may be
provided, for example, in sizes from 3 to 22 minims (I minim = 0.0616 ml) and in shapes of
oval. oblong or others. Similarly. hard gel capsules may be manufactured using conventional
methods in standard shapes and various standard sizes, such as those designated (000), (00). (0),
(1), (2), (3), (4), and (5) where the largest number corresponds to the smallest size. Non-
standard shapes may be used as well.

[00107] Other pharmaccutical formulations containing the compounds of the invention

and a suitable carrier can be in various forms including, but not limited to. solids, solutions.

40



may have one or more hydroxyl groups etherified with a lower alkyl, e.g., a methyl group. Also suitable

are derivati lene glycols having esterifiable carboxy groups. ols useful
U5® 9h RAYELRY RARISHGDGINNG

in the present invention can be polymers of any chain length or molecular weight can Include
branching. In some embodiments, the average molecular weight of the polyethylene glycol is from
about 200 to about 9000. In some embodiments, the average molecular weight of the polyethylene
glycol is from about 200 to about 5000. In some embodiments, the average molecular weight of the
polyethyifenaigrlycnms érﬁmsamuﬂauﬂmp&@mr&()@dmse@neﬁmbbdﬂmmmememma@eamef&wﬂw
weight of th g thylene geé @I 5 ab ut4 OSunabIeIPoI}/etherneaﬂ cols i ine Iude E] are not limited

to polyetHyEHE §lyddiE3ud e%ﬁf:ene VEol™368" Bty tHyI8ne ycoMBd ye& Viche §ilEd1-600,

and polyeghytEne glyeolb8 0thnidiedduinber foliowving thesdasth |pﬁhenme¢nedzefersmﬂn®&veragets,

molecular,weight of the olymer In some em odlm ts the 2 lisp eth
glycol-48{5k mtf";jtt @tbgé) Eﬁyllelﬁlé{eéfycolfsrllﬁg BU %trdéltr?m }%) the ar%oWax‘TX ‘m)e
C.'arbowaiiricS eartify! sgties tmféalab}e:fnemmemmmezhwcﬂolwuim(ﬁ\mtable:imem }Beeenvtag);she

Lutroli serjes (Gyatlable rom BASF), andthe Plyriollm series (ayaliable fiom BASE),, 1001461
Propylerié glycol Tatty acid ester’ AR erein, the term propyenegyco Aty acid ester refers to

an monoethemominwteplmmnio«bhrgs théreoicdoimegubktuveent; proqz)ylmmeg Izytcmleen pUlypropyleie, glycol
and a fafiy acid F aity acids thall e sefyl for dedying. propylens, abveol faity ajaonp) ethers Inclyde.

but are no 1|m|ted ereln [n some embo |ments he monoes er or diester Is derived
from proﬁy&ene/dfywtphmwm@leﬁﬂbodnnMHsMthih:tdemeg dradiester Waskabldd) tooebotitddh

oxypropxlene u |tsmclg some em| re? ments. the.p dygect)%\élenleb@%% H‘PVHO” of the molecule has about

2 to about 15"(5e yprofﬁl Ene umits. i sonic embodiments, the monoester or diester has about 4 to
about 50 oxyprHtMiesle Qits. dmlwﬂne@mbrofdtmaemsc;mltnelmmnbek!teicmmrelstémlha@abommartcﬁa:mmt 30

oxypropMIen buransb OSwtapleh It §écl)err11] %I%% oaISfathy%@g fg ester% cllfl(():lre rc”rlm1 U& te(ijlnth»U Pro ylene
a

glycol laurates: atirog ycotlm avail om Gattef efosse); propy ene g ycol capry
CapronTMSH@M@lamﬂ 90l availadbies from gs*atnell@ssd)] andllpmbwemergby(tbd: dmamykmoapvatemdy

abrafact, Pe%aers 2 ARl T %’é“o?ﬁ%tg 5’1”"784 dlglen]r(&%]g%%E%%EO}’;!C’?&%“BQQt}a%}’aceﬂ‘?c% RIE goﬂfggé‘crogo'

glyceride r a polyglyco glyceride synt esized predominately from stearic aci
compounds dévivechprasiominatelyrirampsisticic adidi{ialthbsigisotives fatityradios vedompounds. derived

from lubricating agents such as magnesium stearate. In the case of capsules, tablets, and pills, the

dosage forms may also comprise buffering agents and can additionally be prepared with enteric
coatings.

[00109]| Preparation of an activated fatty acid in solid dosage form may vary. For
example, in one embodiment. a liquid or gelatin formulation of the activated fatty acid may be
prepared by combining the activated fatty acid with one or more fatty acid diluent, such as those
described above, and adding a thickening agent to the liquid mixture to form a gelatin. The
gelatin may then be encapsulated in unit dosage form to form a capsule. In another exemplary
cmbodiment. an oily preparation of an activated fatty acid prepared as described above may be
lyophilized to for a solid that may be mixed with one or more pharmaceutically acceptable
excipient. carrier or diluent to form a tablet, and in yet another embodiment, the activated fatty
acid of an oily preparation may be crystallized to from a solid which may be combined with a
pharmaceutically acceptable excipient, carrier or diluent to form a tablet.

[00110| Further embodiments which may be useful for oral administration of activated
fatty acids include liquid dosage forms. In such embodiments, a liquid dosage may include a

pharmaceutically acceptable emulsion, solution, suspension, syrup, and elixir containing inert
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WO 2010/078504PCT/US2009/069930 other fatty acids may used in the synthesis as well. Suitable
stcaroyl magiepnl glysgiges include, but are not lirnited to. Gel ticire(r) 50/%%@@}3%&%

(lattefosse). [001181 In some embodiments, the diluent component comprises one or more of
mannitol. lactose, sucrose, maltodextrin, sorbitol, xylitol, powdered cellulose, niicrocrystaltine cellulose.
carboxymethyleell Mose, carboxyethyleel ul ose, methyleell u lose. ethyleel [Mose,
hydroxyethylcellulose, methylhydroxyethyleellulose, starch, sodium starch glycolate, preg,elatinized
starch, ajpalsitim-phesphatesaimeatahcarhonats, & melak oxigesoicarapetadiahdmirky) Sil&atemprise
1001191 Exemplary excipients or carriers for.use in solid and/or liquid dosage forms include, but are
not limit&dHE2nts- SHEB 20§ S RGN S itabe SBHABIS SHEAERE TR GEERE Rt limiTted B B HERY RSB bidex
E420 (avadaplefirom Cargity. Eippinic T0-NGape,7 6N o fayailadyecfiorpel torahemical)itNeasabe
(available from quugtt ). Partech Sﬂlﬁ{(qya” ble from Merck), and Sorbogcm (avail%ljle frlom SPI
Polyols) POy MEHE 1511y S1aPBRC Ko It SRR GRIEBIRLE, &naThrEgEreRiZEAATER MEmAL) Blit'SPe not
limited texthhasgedaseiihed ims Rp&ifdowsandeRlalivaheskyfdlandboik af Rhasmageutioal EExcipients.,
(2006), ed., which is incorporated herein by reference, in its entiret 001221 Disintegrant: The
Ay RS B 4 5

disinteg GLIEHS B Hidre st FoLe5HETHSS St CHPSERS'SY calcium, crospovidone,
alginic acid, sogim ajoiaiaaprtagsinnualginateicalciusmatgingée e odn exehlangecesvuad, or
efferves&:rtl-:.;qt system baseg(gn or%d Q i((:i)lsnartlﬁi&n alk%li(r)l{a %a%tt)%'latei E()er’rﬂlp%nlt]ent. lda% ,Otnalc,h%'ﬁ%rg ,
pregetaﬂm?gaesf) r%%',n%alum s(farc gfycoFa e, cy,gﬂb(fose ﬁ,O , car 8xymefhyllceaﬁuf:ose, ©c
hydroxypropyticgkulo gyl tiurmsilicate bomnetabchhonatebsodilmibicarhoratedialeins) ditrdtetyor
calcium Echlgssi?]ggtgétween about twelve carbons to about eighteen carbons. In some embodiments, the
amount of ethoxylation can vary from about 2 to about 200, about 5 to 100, about 10 to about 80,
about 20 to about 60, or about 12 to about 18 of ethylene glycol repeat units. The vegetable oil
may be hydrogenated or unhydrogenated. Suitable vegetable oils include, but are not limited to
castor oil, hydrogenated castor oil, sesame oil, corn oil, peanut oil, olive oil, sunflower oil,
safflower oil, soybean oil. benzyl benzoate, sesame oil, cottonseed oil, and palm oil. Other
suitable vegetable oils include commercially available synthetic oils such as, but not limited to,
Miglyol™ 810 and 812 (available from Dynamit Nobel Chemicals, Sweden) Neobee™ M35
(available from Drew Chemical Corp.), Alofine™ (available from Jarchem Industries), the
Lubritab™ series (available from JRS Pharma), the Sterotex™ (available from Abitec Corp.),
Softisan™ |54 (available from Sasol), Croduret™ (available from Croda), Fancol™ (available
from the Fanning Corp.), Cutina™ HR (available from Cognis), Simulsol™ (available from CJ
Petrow), EmCon™ CO (available from Amisol Co.), Lipvol™ CO, SES. and HS-K (available
from Lipo). and Sterotex™ HM (available from Abitec Corp.). Other suitable vegetable oils,
including sesame, castor, corn. and cottonseed oils, include those listed in R. C. Rowe and P. J.
Shesky. Handbook of Pharmaceutical Excipients, (2006), 5th ed., which is incorporated herein
by reference in its entirety. Suitable polyethoxylated vegetable oils, include but are not limited
to. Cremaphor™ EL or RH series (available from BASF), Emulphor™ EL-719 (available from
Stepan products). and Emulphor™ EL-620P (available from GAF).

[00112] Mineral oits: As used hercin, the term “mineral oil” refers to both unrefined and

refined (light) mineral oil. Suitable mineral oils include, but are not limited to. the Avatech™
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1001231 Still further embodiments of the invention include activated fatty acids administered in

combinatio%tgo%%ggﬁgtive such as, for example, adjuvants, protease inhRIO[R,HAEAIR5FOMPatible

drugs or compounds where such combination is seen to he desirable or advantageous in achieving the
desired effects of the methods described herein. EXAMPLES 1001241 Although the present
invention has been described in considerable detail with reference to certain preferred embodiments
thereof, other versions are possible. Therefore the spirit and scope of the appended claims should not
be limitedtithe destrtiarandithe.prefarsed Wk 2010/Q7aRVARGRIIS2009/06993EL versians ™
contained within thi_s’s ecification. Vario%s as e,ctsTQf th present invention Wi||lb il 1 ustrated with
referencef & ASIRRIA B RTINS AR pIREOR X AASFES EigPle g rdBYExéiblary gel
capsules inay bp@reppesas descrbedqbiaveiinchdisgnthedngredientsrtistes incdapleudd formed

from the ethoxylation of castor oil, wherein at least one chain of polyethylene glycol is
covalently bound to the castor oil.  The castor oil may be hydrogenated or unhydrogenated.
Synonyms for polyethoxylated castor oil include. but are not limited to polyoxyl castor oil,
hydrogenated  polyoxyl castor oil, mcrogolglyceroli  ricinoleas, macrogolglyceroli
hydroxystearas, polyoxyl 35 castor oil, and polyoxyl 40 hydrogenated castor oil. Suitable
polyethoxylated castor oils include, but are not limited to. the Nikkol™ HCO series (available
from Nikko Chemicals Co. Ltd.), such as Nikkol HCO-30, HC-40, HC-50, and HC-60
(polyethylene glycol-30 hydrogenated castor oil, polyethylene glycol-40 hydrogenated castor oil,
polyethylene glycol-50 hydrogenated castor oil, and polyethylene glycol-60 hydrogenated castor
oil. Emulphor™ EL-719 (castor oil 40 mole-ethoxylate, available from Stepan Products), the
Cremophore™ series (available from BASF), which includes Cremophore RH40, RH60, and
EL35 (polyethylene glycol-40 hydrogenated castor oil, polyethylene glycol-60 hydrogenated
castor oil. and polyethylene glycol-35 hydrogenated castor oil, respectively). and the Emulgin®
RO and HRE series (available from Cognis Pharmaline). Other suitable polyoxyethylene castor
oil derivatives include those listed in R. C. Rowe and P. J. Shesky, Handbook of Pharmaceutical
Excipients, (20006), 5th ed.. which is incorporated herein by reference in its entirety.

[00114] Sterol: As used herein, the term “sterol” refers to a compound, or mixture of
compounds, derived from the ethoxylation of sterol molecule. Suitable polyethoyxlated sterols
include. but are not limited to. PEG-24 cholesterol ether, Solulan™ C-24 (available from
Amerchol); PEG-30 cholestanol. Nikkol™ DHC (available from Nikko); Phytosterol,
GENEROL™ series (available from Henkel); PEG-25 phyto sterol, Nikkol™ BPSH-25
(available from Nikko); PEG-5 soya sterol, Nikkol™ BPS-5 (available from Nikko); PEG-10
soya sterol. Nikkol™ BPS-10 (available from Nikko); PEG-20 soya sterol. Nikkol™ BPS-20
(available from Nikko): and PEG-30 soya sterol, Nikkol™ BPS-30 (available from Nikko). As
used herein, the term “"PEG” refers to polyethylene glycol.

[00115]) Polyethylene glycol: As used herein, the term “polyethylene glycol™ or “PEG™
refers to a polymer containing ethylene glycol monomer units of formula -O-CH,-CHs-. Suitable

polyethylene glycols may have a freec hydroxyl group at each end of the polymer molecule, or
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EXAMPLE 10 1001261 A gel capsule nutracetitical may be prepared including: 150 mg Borage oill,
30 mg nitratgd,gammadielenic acid, 1,000 mg fish body oil, 180 mg nitrate §P HA, 5 mg
FERLE

rosemary extract 20 mg lemon flavor. 5 ILI vitamin E, and 5 mcg Coenzyme E1l1
1001271 A gel capsule nutraceutical may be prepared including: 150 mg Borage oil, 30 mg nitrated
gamma linolenic acid, 75 mg oleic acid. 75 mg olive oil, 25 mg liquid soy lecithin, 133 mg phytosterol
ester, 400 mg fish body oil, 72 mg nitrated EPA, 48 mg nitrated DIR. 12 mg 011A, 33 111 vitamin E,

0.5 mg paly kikOdmeng raspblerdywoil,| @omg atanbertywoib 8.bwg ke beag ol nlehyhgtagotiénols, 20

ggm%ﬂg%ﬁgt%?e%;g cc)l’egogti]\?gsngg pnﬁ%{ﬁ“g&%ffyfé%yso Fl'avcl:nl_gAe!ls\{leSriﬂable car%b')?‘ytgpcigg.ls.CP(W}PQ(%EWQQG:
glycols useful in the present invention can be polymers of any chain length or molecular weight.
and can include branching. [n some embodiments, the average molecular weight of the
polyethylene glycol s from about 200 to about 9000. In some embodiments, the average
molecular weight of the polyethylene glycol is from about 200 to about 5000. In some
cmbodiments. the average molecular weight of the polyethylene glycol is trom about 200 to
about 900. In some embodiments, the average molecular weight of the polyethylene glycol is
about 400. Suitable polyethylene glycols include, but are not limited to polyethylene glycol-
200. polyethylene glycol-300, polyethylene glycol-400, polyethylene glycol-600, and
polyethylene glycol-900. The number following the dash in the name refers to the average
molecular weight ol the polymer. In some embodiments, the polyethylene glycol is polyethylene
glycol-400. Suitable polyethylene glycols include, but are not limited to the Carbowax™ and
Carbowax™ Sentry series (available from Dow), the Lipoxol™ series (available from Brenntag),
the Lutrol™ series (available from BASF), and the Pluriol™ series (available [rom BASF).
[00116] Propylene glycol fatty acid ester: As used herein, the term “propylene glycol
fatty acid ester” refers to an monoether or diester, or mixtures thereof, formed between propylene
glycol or polypropylene glycol and a fatty acid. Fatty acids that are useful for deriving
propylene glycol fatty alcohol ethers include, but are not limited to, those defined herein. In
some embodiments, the monoester or diester is derived from propylene glycol. In some
cmbodiments. the monoester or diester has about 1 to about 200 oxypropylene units. In some
embodiments, the polypropylene glycol portion of the molecule has about 2 to about 100
oxypropylene units. In some embodiments, the monoester or diester has about 4 to about 50
oxypropylene units. In some embodiments, the monoester or diester has about 4 to about 30
oxypropylene units. Suitable propylene glycol fatty acid esters include, but are not limited to,
propylene glycol laurates: [auroglycol™ FCC and 90 (available from Gattefosse); propylene
glycol caprylates: Capryol™ PGMC and 90 (available from Gatefosse); and propylene glycol
dicaprylocaprates: Labratac™ PG (available from Gatefosse).
[00117] Stearoyl macrogol glyceride: Stearoyl macrogol glyceride refers to a
polyglycolized glyceride synthesized predominately from stearic acid or from compounds

derived predominately from stearic acid, although other fatty acids or compounds derived from

44



at least one activated fatty acid; and dermatologically acceptable vehicle. 2. The topical

compositionvg{)q&%;}sswperein the at least one the activated fatty acid is n'f»@fl/iﬂ%&i‘g‘/@g 0

nitro-a-linoleic acid, nitro-y-linoleic acid, nitro-oleic acid, nitroeicosapentaenoic acli
nitro-docosahexaenoic acid, keto-linoleic acid, keto-a-linoleic acid, ketoy-linoleic acid, keto-oleic acid,
keto-eicosapentaenoic acid, keto-docosahexaenoic acid or a derivative or combination thereof.

3. The topical composition of either of claims 1 or 2, wherein the at least one activated fatty comprises
a compasitignfenyicheds faractivatethfaliy agdsconprising askeaste.0e%dyy weaightalciivateddatty

0.25% b DS Aot VAU o eel oS ) VILHY Lot S R S, o loast 1.096 by

weight activate{)tatig jaoid sonat keasb2iadyswetghtidotivatedniatiyeacidomprises 4nthertapigal of

compostian, o gy ane of claims 110 3 wheteln the fonical somposiion cqmprises about 1 gt

about 3666“858\/a¥%°(5qf5a€ﬁ)? aci” Flife oplcail’ domposhtion 6fany‘one or claims iytsorg?}ﬁrther

comprisicgl aloleast @nsorpmabiiaiéd datty aaithoxyethylcdlulbre topicahgompdsition ahgladhuisaherein

the ratiolgfd?g,y)yeaf %‘?o‘i?ﬂ?fo%?'d t?ngﬁgfﬁ%yoag}e'e hr?@élﬁﬁ(}csreo,m 2 aorgﬁ,gg:gbt lu%?ougtgir:gt? " glycolate.
pregelatinized starch, a calcium phosphate, a metal carbonate, a metal oxide, or a metal
aluminosilicatc.

[00119] Exemplary excipients or carriers for use in solid and/or liquid dosage forms
include. but are not limited to:

[00120] Sorbitol: Suitable sorbitols include, but are not limited to, PharmSorbidex E420
(available from Cargill), Liponic 70-NC and 76-NC (available from Lipo Chemical), Neosorb
(available from Roquette), Partech SI (available from Merck), and Sorbogem (available from SPI
Polyols).

[00121] Starch, sodium starch glycolate, and pregelatinized starch include, but are not
limited to, those described in R. C. Rowe and P. J. Shesky, Handbook of Pharmaceutical
Excipients, (20006), Sth ed., which is incorporated herein by reference in its entirety.

[00122] Disintegrant: The disintegrant may include one or more of croscarmellose
sodium. carmellose calcium. crospovidone, alginic acid, sodium alginate, potassium alginate.
calcium alginate, an ion exchange resin, an effervescent system based on food acids and an
atkaline carbonate component, clay, talc, starch, pregelatinized starch, sodium starch glycolate,
cellulose floc, carboxymethylcellulose, hydroxypropylcellulose, calcium silicate, a metal
carbonate, sodium bicarbonate, calcium citrate, or calcium phosphate.

[00123] Still further embodiments of the invention include activated fatty acids
administered in combination with other active such as. for example, adjuvants, proteasc
inhibitors, or other compatible drugs or compounds where such combination is seen to be
desirable or advantageous in achieving the desired effects of the methods described herein.

EXAMPLES
[00124] Although the present invention has been described in considerable detail with

reference to certain preferred embodiments thereof, other versions are possible. Therefore the

spirit and scope of the appended claims should not be limited to the description and the preferred
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7. The topical composition any one of claims 1 to 6, further comprising one or more secondary agents
comprising %%%%%%Og,tatins, squalene synthesis inhibitors, azetidinone-pﬁﬁ%%&m%%?ggs, LDL
catabolism activators, PPAR antagonists or agonists, antiarrhythmic agents, non-steroida
anti-inflammatory agents, steroids, and combinations thereof. 8. The topical composition of
claim 7, wherein the ratio of an activated fatty acid to secondary agent is about 1:1000 to about 1000:1
by weight. 9. The topical composition of any one of claims 1 to 8, further comprising hyaluronic
acid, chepdroitin suiphate, wrlageis gihesamine, kesatan sulebaterdaematamsulphatinvikamin:C,
vitamin E, vitamin D, green tea extract, shea butter, grape-seed extract, aloe extract, or mixtures
thereof, l1ustrated T@[.hfﬁ&'i?)’b‘iﬁé%gﬁé SNOH SEAHTEHBSPHEIRE . to 8, further comprising an
effective of vitamin C. 11. The topicalxxampogition ®f any one of claims 1 to 8, further
comprising an effective of vitamin E. 12. The topical composition of any one of claims 1 to 11,
further comprismgelé(?ﬂ/ﬁbeﬁg‘/%% dif/%:&l?‘ﬁ?’é‘l&gétﬁ?ﬁéngegé}&‘}ﬁrﬁ@lﬁ&f@%ﬁ%’ﬁy&%%d%‘& Bthyl&he
glycol 300y fealyethyileaeiglyasl4n0, polyethylene glycol 600, polyethylene glycol 900, polyethylene
glycol 540, poly. thyleﬁr%g!_mo} 1450 potyethylene gly -polyethylene glyegl8 ropylene
glycol, ethano ,(29(’29& y&ﬁo y oty nC)FBe%zyEgjig;1 31 y:g’bl),épo b yeﬁ&egna%’éis?or oil
derivatives, polyexyethyleneglycerol triricingigate, pmlyoxyh35 [castor oil, ppolyoxyethyleneglycerol
oxystearate, RH-40-{polyethyleneglycol- 40 hydrogenated caster-oil);-RH-60-{polyethyleneglycol 60
hydrogenated cg%? oil), satdpé)ted 689;/glyggﬁzed’gq90 erib%%; pongy etI]1§17Iene1 ?<yl eﬂrQrQrs,
cetomacrogol 1Q000opolyoxyethylene @iearatgs, PEG-6 staaraiE, BEG-8 gtearate, polyoxyl |40 stearate
& PEG-100 ste EG-12

NF, polyoxyetbéﬁéoé]tegra e NE PEG-12 —PEG-20 stearate, PEG-100 ste ,
distearate, PE ldtearntd P G-150 didthr t@?%tkyllgﬁatfgfébnrow palﬁﬂfbt; ié]oprbpyl
myristate; dimethylisasorbide; IN-meghylpyrtqjidinong; parafin; chglesteral; Te mth_m;ﬁpup_[gository bases;
pharmaceutic( _ e waxes, camauba wax, vellow wax, white wax, mir‘rgr‘r/ctallinn wax,
emulsifying wa ;li)‘f?éfﬁgac utically acceﬂtable silicon fluids saribitan faﬁ;pacid le8tefs 5lch as sorbitan
laurate, sorbitaf:plealesgeraitancpaimitate, sorbitan stearate, phannaceutically acceptable saturated
fats or pharmacetticaliyabeeptablegaturated oils, hydrogenated castor oil (glyceryl-tris-12-
hydroxystearatefy-deftieatsrs wax (a mixture of primarily C14-C18 saturated esters of C14-C18
saturated fatty dcids HEUGG4 melting range of about 43-47 C), glyceryl monostearate, mineral oil, and
combinations thereof. EXAMPLE 10

[00126] A gel capsule nutraceutical may be prepared including: 150 mg Borage oil, 30
mg nitrated gamma linolenic acid, 1,000 mg fish body oil, 180 mg nitrated EPA. 120 mg DHA, 5

mg rosemary extract, 20 mg lemon flavor, 5 [U vitamin E, and 5 meg Coenzyme Q-10.

EXAMPLE 11

(00127} A gel capsule nutraceutical may be prepared inctuding: 150 mg Borage oil, 30
mg nitrated gamma linolenic acid, 75 mg oleic acid. 75 mg olive oil, 25 mg liquid soy lecithin,
133 mg phytosterol ester, 400 mg fish body oil. 72 mg nitrated EPA, 48 mg nitrated DHA, 12 mg
DHA. 33 U vitamin E, 0.5 mg palm oil, 0.5 mg raspberry oil. 0.5 mg cranberry oil, 8.5 mg rice

bran oil. 1.7 mg tocotrienols, 20 mg Coenzyme Q-10, and 10 mg natural lemon flavor.
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13. The topical composition of any of claims 1 to 12, wherein the topical composition is a salve or
lotion. 14. A method comprising applying the topical composition of any of the proceeding
claims to skin of a patient in need of treatment. 15. A dietary supplement comprising: an
activated fatty acid component; a non-activated fatty acid component; and a nutraceutically
acceptable excipient; wherein the activated fatty acid component

CLAIMS

1. A topical composition comprising:

at least one activated fatty acid; and
dermatologically acceptable vehicle.

2. The topical composition of claim 1, wherein the at least one the activated
fatty acid is nitro-linoleic acid, nitro-a-linoleic acid, nitro-y-linoleic acid, nitro-oleic acid, nitro-
eicosapentaenoic acid, nitro-docosahexaenoic acid, keto-linoleic acid, keto-a-linoleic acid, keto-
y-linoleic acid, keto-oleic acid, keto-eicosapentaenoic acid, keto-docosahexaenoic acid or a
derivative or combination thereof.

3. The topical composition of either of claims 1 or 2, wherein the at least one
activated fatty comprises a composition enriched for activated fatty acids comprising at least
0.05% by weight activated fatty acid, at least 0.1 % by weight activated fatty acid, at least 0.15%
by weight activated fatty acid, at least 0.25% by weight activated fatty acid, at least 0.5% by
weight activated fatty acid, at least 1.0% by weight activated fatty acid, or at least 2% by weight
activated fatty acid.

4, The topical composition of any one of claims 1to 3, wherein the topical
composition comprises about 1 mg to about 3000 activated fatty acid.

5. The topical composition of any one of claims 1 to 4, further comprising at
least one non-activated fatty acid.

6. The topical composition of claim 5, wherein the ratio of activated fatty
acid to non-activated may be from about 99:1 to about 1:99.

7. The topical composition any one of claims 1 to 6, further comprising one
or more secondary agents comprising antioxidants, statins, squalene synthesis inhibitors,
azetidinone-based compounds, LDL catabolism activators, PPAR antagonists or agonists,
antiarrhythmic agents, non-steroidal anti-inflammatory agents, steroids, and combinations
thereof.

8. The topical composition of claim 7, wherein the ratio of an activated fatty
acid to secondary agent is about 1:1000 to about 1000:1 by weight.

0. The topical composition of any one of claims 1 to 8, further comprising
hyaluronic acid, chondroitin sulphate, collagen, glucosamine, keratan sulphate, dermatan
sulphate, vitamin C, vitamin E, vitamin D, green tea extract, shea butter, grape-seed extract, aloe

extract, or mixtures thereof.
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comprises about 5% by weight to about 95% by weight of the dietary supplement composition.

16. The dietary supplement of claim 15, wherein the activated fatty acid component is derived from an
omega-3 fatty acid, an omega-6 fatty acid, an omega-9 fatty acid, and combinations thereof.

17. The dietary supplement of either one of claims 15 or 16, wherein the activated fatty acid
component is a nitro-fatty acid or a keto-fatty acid. 18. The dietary supplement of any one of
claims 15 to 17, wherein the activated fatty acid component is nitro-linoleic acid, nitro-a -linoleic acid,
nitro-y-linoleic acid, nitro-oleic acid, nitro-eicosapentaenoic acid, nitro-docosahexaenoic acid,
keto-linoleic acid, ketodfinolel@aEpicKet8NRANGRICAR, RstoL slaieadity, keiylbies8apERERMbIC acid,
ketodocosafaexaenoiaasigl Oor a derivative or combination thereof. 19. The dietary supplement
of any one of claims 15 to 18, wherein the non-activated fatty acid component is linoleic acid, a-linoleic
acid, y-linoleic acid, oletd acidt iSRG RN Bl T P) LR BRSA X A HBIRE SMIBSIAS, Br
derivativestthereods vitamin 0. The dietary supplement of any one of claims 15 to 19, further
comprising one or mor(i?utraf;ﬁ:eutticalsl selected. frog}g vitamin-A vitanlirtloB, lvi}lzl;lrrtrgin B-1, vitamin B-2,

. . . . . opical com tio an e of ¢laim er .comprisin :
vitamin B-6, vitamin B- vitamin , vitami , Vi amlnylj)i?, Vitamin k&, sellenlum, ig-Cé%O er%e, glnko

biloba, gojdbmpsaallevalelyan; gingsehgekchinademlgrapeseel ext?abtpobptiadra; yicoa Bncentrates,
green tea exir. rice bra tr heat germ at xtract wax, I east rice extract,
%i(ieﬁ%;l’erﬁ?ag(lglg(e)g o ﬁcg&e\%g?ene q co’l\%’ ; %c/)%%e[%lfae gfgc&@%ﬁ, oi(y tﬁ é/ne gst},rcgle

stevia Iea?e tract, age seed oll, coen , gldcosamine derivativ
methylsulféAyhelgeHahecpetothelnie ik thittin, ghierhWOfbistlasimy eria city.cfd 08I ralmitic acid, and

derivativegcl)tb&f%@ﬁanol, 2—(2—%&10’)?}/9[@[)9?)@%'&)E%p{}i@i51196h01, glycerol, polyoxyethylene castor oil

derivatives, polyoxyethyleneglycerol triricinoleate, polyoxyl 35 castor oil,
polyoxyethyleneglycerol oxystearate, RH 40 (polyethyleneglycol 40 hydrogenated castor oil),
RH 60 (polyethyleneglycol 60 hydrogenated castor oil), saturated polyglycolized glycerides;
polyoxyethylene alkyl ethers, cetomacrogol 1000, polyoxyethylene stearates, PEG-6 stearate,
PEG-8 stearate, polyoxyl 40 stearate NF, polyoxyethyl 50 stearate NF, PEG-12 stearate, PEG-20
stearate, PEG-100 stearate, PEG-12 distearate, PEG-32 distearate, PEG-150 distearate, ethyl
oleate, isopropyl palmitate, isopropyl myristate; dimethyl isosorbide; N-methylpyrrolidinone;
parafin; cholesterol; lecithin; suppository bases; pharmaceutically acceptable waxes, camauba
wax, yellow wax, white wax, microcrystalline wax, emulsifying wax; pharmaceutically
acceptable silicon fluids, soribitan fatty acid esters such as sorbitan laurate, sorbitan oleate,
sorbitan palmitate, sorbitan stearate, phannaceutically acceptable saturated fats or
pharmaceutically acceptable saturated oils, hydrogenated castor oil (glyceryl-tris-12-
hydroxystearate), cetyl esters wax (a mixture of primarily C;4-Cyg saturated esters of Cy4-Cjg
saturated fatty acids having a melting range of about 43-47° C), glyceryl monostearate, mineral
oil, and combinations thereof.

13. The topical composition of any of claims 1to 12, wherein the topical
composition is a salve or lotion.

14. A method comprising applying the topical composition of any of the
proceeding claims to skin of a patient in need of treatment.

15. A dietary supplement comprising:
an activated fatty acid component;

a non-activated fatty acid component; and
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a core having an activated fatty acid component; a non-activated fatty acid component; and one or
more coating layers encapsulating the core. 22. The gel capsule of claim 21, further comprising
a flavoring agent selected from berry, strawberry, chocolate, cocoa, lemon, butter, almond, cashew,
macadamia nut, coconut, blueberry, blackberry, raspberry, peach, lemon, lime, mint, orange, banana,
chili pepper, pepper, cinnamon, and pineapple. 23. The gel capsule of any one of claims 21 or
22, wherein the core further comprises one or more agents selected from solubilizers, stabilizers,
colorants, plastizers, diluents, fillers, disintegrants, binders, lubricants, surfactants, hydrophobic

vehicles, water’StBRE VNS CaRh P HHraCT B et d R st SOMRRERMants, and

preservatieescises abou28% Hyengetiaapsblenod smyboneghcldims ikttoyA3pflciheicompasiigone or
more secondary agents. 25. The gel capsule of claim 24, wherein the one or more secondary
agents comprise vitaniin C, {itemiet&y onzpbombinatonthereeherein the activated fatty acid

component is derived from an omega-3 fatty acid, an omega-6 fatty acid, an omega-9 fatty acid,

and combinations thereof.

17.  The dietary supplement of either one of claims 15 or 16, wherein the_

activated fatty acid component is a nitro-fatty acid or a keto-fatty acid.

18.  The dietary supplement of any one of claims 15 to 17, wherein the
activated fatty acid component is nitro-linoleic acid, nitro-a -linoleic acid, nitro-y-linoleic acid,
nitro-oleic acid, nitro-eicosapentaenoic acid, nitro-docosahexaenoic acid, keto-linoleic acid, keto-
a-linoleic acid, keto-y-linoleic acid, keto-oleic acid, keto-eicosapentaenoic acid, keto-

docosahexaenoic acid or a derivative or combination thereof.

19. The dietary supplement of any one of claims 15 to 18, wherein the non-
activated fatty acid component is linoleic acid, a-linoleic acid, y-linoleic acid, oleic acid,

eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), or derivatives thereof.

20. The dietary supplement of any one of claims 15 to 19, further comprising
one or more nutraceuticals selected from vitamin-A, vitamin B, vitamin B-1, vitamin B-2,
vitamin B-6, vitamin B-12, vitamin C, vitamin D, vitamin D3, vitamin E, selenium, -carotene,
ginko biloba, goldenseal, valerian, ginseng, Echinacea, grape seed extracts, ephedra, yucca
concentrates, green tea extract, rice bran extract, wheat germ, wheat germ extract, beeswax, red
yeast rice extract, stevia leaf extract, flaxseed oil, borage seed oil, coenzyme Q10, glucosamine
derivatives, methylsulfonylmethane, pantothenic acid, biotin, thiamin, riboflavin, niacin, folic

acid, palmitic acid, and derivatives thereof.
21. A gel capsule comprising:

a core having an activated fatty acid component; a non-activated fatty acid component;

and one or more coating layers encapsulating the core.

22. The gel capsule of claim 21, further comprising a flavoring agent selected
from berry, strawberry, chocolate, cocoa, lemon, butter, almond, cashew, macadamia nut,

coconut, blueberry, blackberry, raspberry, peach, lemon, lime, mint, orange, banana, chili pepper,
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26The dietary supplement of any one of claims 15 to 20, wherein a ratio of the activated fatty acid
component to the non-activated fatty acid component in the dietary supplement is from about 99:1 to
1:99.

pepper, cinnamon, and pineapple.

23. The gel capsule of any one of claims 21 or 22, wherein the core further
comprises one or more agents selected from solubilizers, stabilizers, colorants, plastizers,
diluents, fillers, disintegrants, binders, lubricants, surfactants, hydrophobic vehicles, water

soluble vehicles, emulsifiers, buffers, humectants, moisturizers, antioxidants, and preservatives.

24. The gel capsule of any one of claims 21 to 23, further comprising one or

more secondary agents.

25.  The gel capsule of claim 24, wherein the one or more secondary agents

comprise vitamin C, vitamin E, or a combination thereof.

26 The dietary supplement of any one of claims 15 to 20, wherein a ratio of
the activated fatty acid component to the non-activated fatty acid component in the dietary

supplement is from about 99:1 to 1:99.
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