ENHANCED PROCATALYST COWPOSI TI ON AND PROCESS PRI ORI TY CLAI M [0001] This
applicati i priority to U S. provisional applicati 02
filed on‘%@@gh@gg%él, 2008 and U.S. provisional applica%Fgﬂmg%¢é%%?@59,
filed on Decenber 31, 2008, the entire content of each application

i ncorporated by reference herein. BACKGROUND [ 0002] The present disclosure
relates to a process for enhancing procatal yst properties (selectivity)
and/ or formant pol ymer properties (bulk density). The present disclosure
al so rél'gf‘gg‘ to the inproved procatal yst conpositions and the inproved

formant pol yners profRAed RYCHISSCORTASRESENITRCOPRI TWOL Ldvk de demand for
ol efi n-based pol yners continues to grow as applications for these polyners

become gt @ s AR¢ I SfceaD RBAEE APPRRhGSscat ed. Known are Ziegler-Natta
catal yst conpositions for the production of ol efin-based polyners. Zegler-

Nat t a cat al {¥01Lofpostnpligaigon yahaigal Ipyioiine|fude &.pr dratisiopdt Aqphitation fép.a

transitj al . hal i. i.e. i tani.um, .chrom um. va i ., a C yst
suon =5 2h-SFh el i SiritssBro e e e S o8 PSR HRen e P b
donor . wRichgé reretNaintarpoatal wzeetredefin s baged. pol yners typically exhibit a
narrow range of nol ecul ar weight distribution. Gven the perenni al
emer gehe &QrrmBanblnterestat NgHaPPlésabls| ef i n- based pol ymers, the art recogni zes
the negd g, QfieL R I\ i i d and varied properties.
[ 0004] Kngw,{ea{f’gj{%gﬁg@?@ﬁ%ﬂ%ﬁ%ﬁ@%%@%ﬁ%?ng a substituted phenyl ene
ar onat Ec Idé@pbeatiomsbyaRefenérae nd Mk eal submided oh auSesiphorDistre Not eghichblen of
ol efin- b%sed lpol %imers. Desirabl e woul d be Ziegler-Natta procatal yst
corrpostc' dRESTOYR aining a substituted phenylene aromatic diester for the
production @bog efiiiA: BarRAN! ¥ %reﬁdég@buag %I\éh@l%teh,' g fﬁh@eggwﬁgymgﬂéw@g
pol ynmeri zation. Further desired is a procatal yst conposition that iIncreases
t he bulhkt Henbednyingflicated hotheramainigodneaer. vaSUNMARYNEGOGE] nidvlgioesehoxygen
di scl osyre, provides. rocess. J\n.an.enbodi nent, .a process is .provided, and
ol udedRa SHUREE MR Seaicat y BB TECOrL g RS BPELEHeat Bt and
subst i fedtiadoPB@Ryh@BLpraswmt I a8Hif5h ShitRd oRidb MRGERL MR BFfart BaAArdd 2k The
process al so includes form ng a procatal yst con£05| tion with a selectivity
i ndex @idyesdarmmlzia! [ popgfieshepatificllps are prdvicdesidation had pilstoss of | n
an e”b&ﬁwfe%% é%a%?%%?%x%nriplé’fu%‘éétgr%‘é’edafﬁ L Lggl udes Tirst hal ogenating a
procatal yst precursor 1n e présence of° a Substituted phenyl ene aromatic
di ester to [0003) avai@satalipsd vieht goamdd atpabiend copeerd Jridadgendirdfgoh Aed
procat al yst ifntermadi ate at a second tenperature greater the first
t enperdtigHen offRehelsules el Guew!s. itRE gids PRoeattayis sursempdsiQ)dn Yidld h a
bul kdeRslhfrl ol PRERAU, 9 | 7 | gl
provi des zztncgrrp Siti o)(rjl. I n anngrﬁé%décn%ﬁ%?&ayngtpgrgg% g?@s{()%g?p éiﬁ%i g‘?\t&lr gf
provi debichmahy weleugeBorpalytit ctissoe anpaseditofzea divagde @NOY) mad étyyroxal tddicani um
noi ety, ?1 d .an internal e{é’.e trog do(gor. The iinternal el ec%r%g donor
ol udaQME JOBSTFL i aE R EkAb SR B A ReY dhe eprBomaf (1P Es MHvEOa D50
f rom apQu y;@dmtﬁogo&@@gkax%ém{rsn(oﬁ\%@@bgﬁnwﬁa@x%éiageyfefdstJ&R)Z%?é €tbo age
di sclosure’is the provision of an inproved procatalySt conposition. T 009]
An advan@apeadeals hvea hoewbisis di sciresgeneritstot NOs;prodi&Don iy pribeabalopst
neutrophil myeloperoxidase and heme proteins such as myoglobin and cytochrome ¢ catalyze
H,0,-dependent oxidation of nitrite (NO;) to *NO,, 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



conposition with inproved selectivity for the polynerization of ol efmbased

pol yners advant age of the present disclosure_i si on of
a pht hal a\Fé%ngZJgSﬁgt al yst conposition and a phthal at e- fFSi’l}éF@Pﬁ?%é
pol ymer produced therefrom [0011] An advantage of the present discl osure

is a catalyst conposition that produces a propyl ene-based polyner with
broad nol ecul ar wei ght distribution and/or high isotacticity. [0012] An

advant esent di.sclosure is a,cat. osi.tio hat .

cr eace0: ot NafTk FHBHS: £ BRTENE! RO U b R Mot SBEFAREgica
DESCRI Rifl g}ht[l(gpél,@]toﬂ'mo%glg@nt di scl osure provides a process for inproving
t he sel ectl vity of a procatal yst conposition. The process includes |owering
the reacti orm(wéhpéhtaatzmeofiufmtmgcﬁalhygehi@n icen @oftun tppogatayeyslt mpﬂ@dﬁlr strr in
t he resence tltut h aro tlc |ester The

Foact onrda,dri FER et S E G S PREY BR T p e Bt ey B Rt
conpos ilithofembh@e l’aﬁhacﬁpdpfbtéxﬁ NRaat b @othS in Qwe raad ik o ayit&ﬁpeﬂ\awh@s Becpat er
t han or equal to 1150C to | ess than | 5C. [0014] In an enbodi nent, a

pr oces hqven g gRitigied raghtg! i hainy ges- Q’Féflaé‘@ér%ft Pelyunsapirediialty seidsr e ubslseeenn
the pr gﬁs%‘e@orpfmﬁl tﬁyB&tdlngE %Qrb H‘%&Yd ”ﬁu%@ hd gr&%shﬁg:e smg c%g'b%% ' on
(0] ,  Or

is perforned ture ess t rom about
t han oradegl aDepemdﬂrngﬁﬁhe Thigcap evdasschunhdbpidirabtal dpeznefso:rammgt with rrmdanﬂadry st
conposition w asel ectivity ‘ﬂgex of less than

th In
BB P fofna BHECUsToHb I TIER bt h e o Jarh Pt heTRpUeRRrgHen ||

havi ngo%d?z%h@ﬁ)‘idsv'E%ldgnﬂﬁémﬁfaﬂﬁh Qr IschOnlaeSheh I@Hﬂe@eléareh@@%ﬁlh (h?adlcals can
procat al yst precursor may be a magnesi um noi ety conpound (Ma g Mo), a m xed

magnesiaant iananew greeenpoianicwitivelgDh Yo, ganerate mehmdﬁamaau«xmpxa)dmtm onchalmesngimn

N R L R e R

nMagneshidi @ dRfaGRhedib®RE addiGHTHPONEN acrdR ehdMRAMR: RINACHT ISk, dnBGh WEIRS c@es

magnesi um noi ety. Nonl i mit i ng exanpl es of suitable nmagnesi um noieties

i ncl udaichnpsrdiepumaykeg hdiiviah hiushergeadions ef thetiateanedinio progyeis dhat areaigheed. um
al koxi d%geﬁrgit%gg?ca&ﬁ% g&%{;ﬁimf%g‘a bid3LhdEr0 {%I?ng/ g Honated

magnesi oXx1 dae or ar one e Od I men precursor

i s a nagnes ui diddifich off)-al()eomaxdmmsl ann&tﬁyjéﬂeh:atenexgtmdoulai&nt:onﬁglumlwagb/bﬂeld
precursor is di et hoxymagnesi um [0016] I'n an enbodi nent, the pr ocat al yst
precur§8$1Y|"étraée¢ﬁ94éﬂlsﬁﬁ’éﬁ‘é%faﬁtbﬁaﬁ $ani um conmpound (" I\/ang . The "MagTi

pr ecur_sor §5]t héf QL J;@OF/%B w ng %{e%gfa%%rcﬁl'sr\vﬁ? aklﬁlf?e'a i %%E%IN\%& a'n R

aromati c hy ocar on ra Ica to 14 carbon atons or
i s an gdnephaticompiexamoeati o fhydircocanlan to ddse &rnfedViiyndiréet trencfidn earhbov0,,

at ons; is the sane.or different: XlSlndeedenI

chl ori W&F %H]rgor%%gfro gtfoé]dlorqesmﬁlﬁ'efl&aé WFE%PC& ithad: mypptaing ¢ }E‘: t @y e orPopd ¢ o

4, i SrahgbRedd® e Acifificd®on APAING,T SarD cReatel alhBile Upedicd, 0H§102I%1&H GEUpSOrs
are prepar ed by controlled precipitation through renoval of an al cohol from

t he reatlityvinm withursecarslery iprodulesi nn@ﬂ@parlﬁt@pr(v nanaln *SMbodll nentwhich can
reaction.nmedi um co of a tic liquid, es i.all

Chi or 1 RAVTE s B R B fiTistng. Dhev isp a8 B T g Bk ae g itgeid

al kanohitra@sPRGkahbfi&l l')‘saﬁ}%}sml@%-lbél ahl 9aﬂﬂalo@&@n@dddngm§m¥ein NS 4A-pbdetiani um
tetrabromde, titaniumtetrachloride or titaniumtrichloride, especially

titanilam pEtegehfr 4. ﬁélmmw corfcetablyapicanon the epatti somphiunemn falkedng n

the h Oy i.tation he solid precurs avi ng
espec?éa{]l%gg&%g SO:P o‘? Sr%mrng | 8 ggfﬁcagﬂxg 0}5 I%rt sg%eg%lléwmg “post ischemic rcperq{lshon

[0006] N1trated 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 release, CD11b expression and degranulation via non-cAMP, non-

cGMP-dependent mechanisms. LNO; may also induce vessel relaxation in part via ¢cGMP-



Moreover, the resulting precursors are particularly uniformin particle

size. [0 ] enbodi nent, the procatal yst precursor |
benzoat eq&éﬁ{)g}?oﬂ?%é magnesi um chl ori de material. As useﬁ‘?@sg?“ﬁ’{“%?”
"benzoat e- cont ai ni ng magnesi um chl ori de" ("BenMag") can be a procatal yst

(i.e., a hal ogenated procatal yst precursor) containing a benzoate internal
el ectron donor. The BenMag material may al so include a titani um noiety,

such as a titani um.halide. The benzoa i nt.ernpal donor, i.s bi | & apd n be
repl aci‘ﬂ’eﬂée%trﬁ%ch{%rl‘lé‘@f'r g‘h SRS tﬁfﬁﬁi (%’?Sa &?83‘5{]%)%? S%Hl&?tlocrtlagétagﬁylgfer idt
synt hegju®. dNaRkived bi Tanexaap!(8%),afA s wipkabhtea bRRZ0ALS: 9f CipRs dérmeudentinpy|
benzoate, nethyl benzoate, ethyl p-nethoxybenzoate, neth

. . ! .
p- et hoRyHisiroal e datet hgap -tbe plokge rtesberandetigiurg chpasie BRI eArdrathiagie
enbodi tihe. Enp. ¢ ' 3 gt d:ng.; 3 of
suit abﬁg@%%ﬁh}grgm%f@%g}%aﬁl Iﬁg’{z %%?S%ﬁvra?g?%éﬁ tﬁg{&é%ghga?la ygzlg! do%‘@gwgéﬁ Egagtill eérrslarres
SHAC( t that O emrdNBHAG(dxyeBldl lipiakigablirg: fatlomayFhe Dow Cheni cal Conpany,
M dl and, M chigan, In an enbodi ment, the BenMag procatal yst precursor may
be a pFodirmary ﬂ%‘lh_ﬁdéﬁ%"c‘f"é‘ﬁ of any procatal yst precursor (i.e., a Magho
precursor Ol’uoﬂmﬁgﬁbo&hﬁﬁw §OMe inlerdtPR PLEIRUCEeCh &eRBRZRATE SAAROUN G,
[0018] In an enbodi nent, the procatal yst precursor is synthesized so as to
pr epar dieprocapratiystts.popcalr fomupdons. cluels ahagivag and DB®Sr am albeumnuGageniita
about 25 mm._.or fromapout 10 mmto ahaut 25 nm, The precurso reparation
oy a1 SEPRL B4 TENBE G & MRy R Rty e e &Y B B FEieile R E i cea,
snoot h, sphoogp! [0fonsd Bebadibieals! YheSRRRICEGRA] 6@HlORRES 8sl topidadgaathiatiodaygh
or uneven) surface norphol ogy. Subsequent hal ogenation and formation of the
pr ecur BIO¥ inalds anger prase abrspytical oHiss shani oo dsacidstsuslyps pamen mpIoyVieRERg e
t he D50Q_ si [ for rticles.. . ) | 1 : S
e oo ANRE Oy BRSPS s i D RO VRBESGRL phvol
about 2fubitized GitAdn Hatl a@gendtanoilof addhelepivabat athesdof prebaossstine odeivasived) t he
presence of an internal electron donor. As used herein, an "i nLer nal .
el ect r BRthabHEPnYlsthang. Erycra jceneeniigien Sy ScAd SaaFt SFRANRISY- fBPFRY 8UKP ng

format i)i?(ﬁ)ao olhg}?sezﬂr 9:91@1%{31, #Eﬁf[sgrféé %pé%ﬁit&i %ra‘c{'% dqaﬂﬂé{eﬁ e la@@v%ﬁe@{%ﬁtg{é@fdg of

el ectrons {0 one of nore present 1n'the resultant procata
conposmty dbaisolel fromer malraledosotercy prapandrusing fattg abids il¢rieddrqphe mpiueaisource

aromatic, diester. In an .enbqdi ment, the substituted phenyl ene aromati.

i oot ciiehes T3hRungT BRE PGRAMY o SevER TRHUOMAE"S HSHTGep Brg Py acids.
(DI 003@1: Aherein Bz Rithodie ihe sanmolot difif esignt aclachchpfitadioic? defi,
sel ecte Efromahydr ogen, a hal ogen, a hydrocarbyl group having 1-20 carbon
at ons dndsaaxadnk@xycidioo wpddramting ot combiticarhoeofat bnpartianldr emirbdinant, ahs

t hereof. The. hydrocar byl group may be substituted or unsubstituted. [0021]
rs USCRTHERGIAT TR WEhH THYHEoRaBYRICIo Fib b o Ear B TPOSEBS ce LR
cont ai {ibAG A YulMIhQ98HpRAthne ISR Bhe hCALMHINY RABENBIBK as a gel
unbranched, saturated or unsaturated, cyclic, polycyclic, fused, or acyclic

speci espsdnadindoib patitilonsmbhéinenfs, aNdatdred gelneprexlanplresoroé ey moanthythe
groups include al kyl -, cycl oal kyl - kenyl -, al kadi enyl -, cycl oal kenyl -,
cycl pea‘?%é’d?‘@ﬂf/‘l‘p-p}e"i%h%y SIWWQ‘I){‘)‘/’F-TQF}JSWS al kynyl - groups. [0022] As used
herei n, thejpbegm F'suURidat UoBdulRei0eiRr RympoStion SHPStintuEEth vehasREReMy | S
a hydrocarbyl group that is substituted wth one or nore nonhydrocar byl

subst i acaepitblgrehisie. Mmdnoniceiiin | aepashkans otlotr rutrieaHicdlsosuehbyd. foulvsaimplgent

group i s,a heteroatpom u her ej " I ol | m 0t h t han
car bonhyg%urﬂxg}gr %Cdg’n .cg%dé()bi%n ?\ﬁghatg, golﬂigel% gﬂ)ec%?an%gé, 'ipera’ta% %Lri'lp%tg, RGN
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 fatty acids fatty acids and a nutraceutically

acceptable excipient. In some embodiments, the activated fatty acid may be derived from an



het er oat om can be a non-carbon atomfrom Goups |1V, V, VI, and VII of the
Peri odi c | e limting exanpl es of heteroatons inc : s (F
c, Br, l@%@@&g B, S and Si. A substituted hydrockgg&&@g&fgﬁygl SO

i ncl udes a hal hydrocarbyl group and a siliconcontaining hydrocarbyl group.
As used herein, the term "hal ohydrocarbyl™ group is a hydrocarbyl group
that is substituted with one or nore hal ogen atons. [0023] In an

enbodi nent, _the phenyl ene aromatic, diester .is a ".substituted. phenyl

ar omat P‘E‘e%ﬂ‘éé?t_@’r “_?C‘_ rcé?‘ﬁ;aé{ %Iﬁéé’éffd’ Sﬂé’m(?fga‘lgi éﬁ a?l?ﬁo?ndts‘ioﬂ'l%kfl%fdp S ?9%{69%2 qﬂ ot
hydr oggier NaBddifetis "Ge eI E a9 ackUinhpbl @ mubsid hulded Phapyheng.idipatier
are found in Table 1 (in Exanplés section). [0024] In an enbodinent, the
subst i partiedapérebydimnes.athe aeti Vateddiats reid may behisotlew!die aendsnifrera-lipoleie acid,
1-3-nmethyl - 1, 2-phenyl ene di benzoate and 4-tert-butyl -1, 2-phenyl ene .

di benz B, -IobHERCi M gEat > R THEERTEPME s B h%‘?fgr%‘:g?@e%&EB‘ﬁpﬂ&tﬂad
that CRRYSibRid NEiRT AGR-BLYRAeP! SEHT SRlpL N Andichal dAP fk%&mﬂe@y detd. an@ld-ng

agent,” as used herein, I's a conmpounhd tt t provides the catalytically

act i veeitbdapatitamospetd, ésto-dabateranbucang 4 ddrantiat orotondomuentthérbel. magnksi um
noi ety rEr esent in the procatal yst precursor. into a nmagnesi um hal.i de support
upon whihehempedipiepiinthendigBnetyPrlauen may alseinelyde one waimee)oli lnoddp gsids &d.

Not wi shing to, be bound by a arti.cul ar theorvy,. ity eliav t hat .

G 1 ng PSR dROWRar, B POR HREPiR ARl Yap dbphd, Ash Ry keia
regul affegAl.he dbAVIBLE BRr@f. BCidn¥eerdbdd@Be@NtheldiaieRYpFBNMGRSLC Alrtikl Bitlude
stereoselectivity, (2) regulates the position of titaniumon the =
nmagnesPumersaciedulagbeal selegipd firge vitanaing's vélgmiie Bs ViginB - helavgsi ikmad
titani moietigs, §nto respectiveshalides.and (4) «equl Sp t rystallite
Si 2o of b RLeL REE BT PO S Shmip B P RS Sk, S R S T o
the i npigiaal gRH@EENONVAGNAI YinSdrds echiieat akyst seapasiatisOnephiet, enlanced
stereosel ectivity. [0026] In an enbodi nent, the hal ogenating agent is a

ti t ani eARCHRIFAlebe Stean iteRgetiRet. Fige BEAnaeXTiagORBPALGIih whedtrzeRe exHacxDeswaddrd ned
as abo - i sy i N& : f +
0o @ G Sl M ERBIL AR BelRefoitoborBe SR ERBEARET o, WuhienBE | g
agent d@ntlatihg, hidtiianatl fonglnagenie, phmothehiardchierbieirhabiamemt ribdfhaeirt irtiaum, ufislic
halide iis Ti 4 and hal ogenati on occurs by way of chlorination of the

pr ocat #alpiis atifsyid dEvAlYsidhers@® . The chlorination (and titanation) is
conducted | e pr : sTA = i b C
i a, - suc e T B e e o e g R AT

t ol uen®mormbydimaes, thn opetor anot hetrvagribiody meids mayhee dwud§lnlat verzhaidalice

titanagion are conqucted by use of a m xture of hal ogenating agent and

chl ori%%ﬁ%%ﬁﬁ?ﬂ@tﬁagﬁgﬁa’&% rising from40 to 60 vol ume percent .

hal ogenat i n@oagie Nk, paPtitGitar@$nbbifeherfts, thO@ibly Bilb?le%éﬂ@%ag'iﬂcslﬁd&QM%tEth' S
e e

chlorinated in the presence of the internal electron donor (i.e.,.
subst i tanetepthamyghahir anowaniae ditestes ftty acfloeteckd feae nitonlinglgicwesl, Wetoe h

al so contains .a .chlorinated aromatic ¢ und, reagtion mxture is

neat ed 080 rdnppatir Ao E R4S at0 M7 4 eond Tt 8 AP T i e o
equal §:Ond@Q6nAefiididl Gl tidnalel @ frofPRhdICRALR, hAURISUERA | SliRglew Aisoryer ed
t hat hal ogenation (i.e., chlorinating) of the procatal yst precursor and the

subst i 4cid. @ctopdrentpeerie aqiddiRty) cdatiosdtearenaic arid dadén aendasiveayrgethéregl anthan

115C, and from.90C to | ess than or equal t0,100C.i articular, o
unexpectBar YR BElEed s s ar P e e S LRV AT i P RPE el Setsabeive 1y,
Thi's r@sibt mtkN¥PEEHReMDaGANSE Y QAPFIEMBE hiCindRIIE B8N BE MBFe dBHMRF RN
during preparation of conventional procatal yst conpositions reduces or

ot her wheladigg niuhi ioh dnirdowavdgrypist 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,



selectivity. In particular, it is known that reducing the hal ogenation

it ernal SR @i onor (such b5 dii obutyl phi hal at &) PRI EAHRREH o °a5€C

ot herwi se degrades the selectivity for the phthal ate-based procat al yst
conposition. [0028] Unexpectedly, a halogentation tenperature of |ess than
115C i nproves procatal yst selectivity when substituted phenyl ene di benzoate
is the interpal electron donor. Not w shi t o he bound. b y particul.ar

t heor yethyIsudopdmedpag RAIGFEHARS! rPl‘i)tf'P’tdlr)}‘g”‘l”ér{g’é?ﬂéY‘&r B‘aféngﬂ%o%c{’é’@&mf‘ﬁan
115C, and HpAni9Q et hedr&TS 1h Bdle OMmbEdHRh st helRARG, subplniRhOMBY Al idRIdRRtd on

of a magnesi um noi ety support populated with a titaniumnoiety while

si mul t eweossbyddry iagepr edestodi figmt prdicesanabst gheewipds,higces bigst dxtratle dvhshleasiene
aromati ¢ di ester 0029] The .f or egoi ng_ pr.ocesses i preve. pr | ,
corrpos}”fl?“ﬁ #Q%Ieég’f‘%tv?etef}vaxrha 1th8¢? %Qasg 8?% )t(tﬁ/oﬁt%’,%"suf}gg Cﬁeﬁgrgcsél? é‘l%ipg?%%gy be

sel ect foeintidated ta?;r&ﬁ@ze aleRaRhhearSandngiceRt@d syerh hén amerusrhb&fime o1 the Uictary
propyl ene hono-/co-pol yner present in a sanple of the polyner forned from
the pra@atealons maydngidd PROAL MAFE SCaRaay egeMt splgFigdhdiont SHEEInE- le NithEIn Bent er s
witht Ae conf 1-quf abi : FASE o I G, I ; , dom

G st i BTG o R oAb G R BRE viaBhAB (R SEEn S SBl e

met ri cvdla@ianppocai@lays tecsi@h@atandistiyh hslidtivg snpplghienpeng datfonyldlené ts prarhdtes of

Sl ub) BRIy GFT predTiretils 1Ol e SMRodene e FEa, S BTyt A
sol ubl g.lowlsfeéé(,{a%ﬂﬁ%g%%\lt %&edﬁﬁ@msﬁﬂhfﬁm &, ?i&ﬁﬁi&l!@nfﬂ%ﬁﬁ] E?ar@ﬁ-&%o%@,%nﬁ%u@ﬁ@

anor phous fractio e atactic fraction) 1 n a propyl ene
hono- / gierapobyppiiment salydet foemplaegdyth @rendtempaltigoeyrsl ymreet dtber arsloddulbbes,i the

xyl ene. Accordingly, the |ower the weight, percent of | ene. sol upl es, .the
0 eat ofiche SRR BF St D1 Iy iSO AT PHOEHE 1981 JHERdhr B g
the greal@imhe RIHGRHALHRS bﬁ%a@l%bldéhée_}é}, M@%M gih%,@ne@nmea,_r@mrar BRen

procatal yst composition has a selectivity index. selectivity index," or
" pr ocateakysict seldentea¢dngeitrdesand isscht hdicwey girtplona@noly te forropipled ie bageaie

pol ymer prodyced by.the procatal yst c osition. The procatal yst

sel ect‘f‘{ﬂ?‘{tveﬁﬁiﬁ@ko%%ﬁﬁ}é@f‘%g aB?HSF%BFWCE%R‘qi rectly links the weight percent
xyl ene sol upoes| obHiHePembodifRALs HOUNEBRED Wi 4 BeltdAfsudd PRAlIalg/S tore MAPIDSiat fa@h
used to produce the polynmer. The procatal yst selectivity index and the XS
for theipepyppercnaeerichsd fonaee ommees agtypted iatipreds angose &t A1 CoYBIZaY§ryi t y
i ndex of 1.0 directl onnec t r r ' o . 9% XS
and vi QbR BEteY. BPRREE R Db E oS AbuRe TR LAY B ol

i ndex drib®limehtor thBMavpahy AREnt Whiyhbé awWlavbr %elXS}d fiesn bergh sSekhéetryviogolafc0032]
Procat al yst selectivity for two or nmore procatal yst conpositions is

eval uatesga.dper. hsitghairende 6#AF vV BAdampenti PRt bIHERTT- BoRRcTYofSPberys

used h i ., e:[L.eagent til fl ' [ ngi g i at,are
The. sanae gL o e R ey e R B
react i @ns: eidbodisedisher Bhast, ofepal shevrnezat more comidizt lapis 'mar eckpert deast enc
pressure, and reactor paranmeters within a polynerization reactor suitable
For prGHHSEPHGEES! YIaPioHast CEIOBBI e o Ty A e pst Sl CHPG Bt YRt
and cogahal ¥abddiAptsaf 181sebh of tef @lerandesbohesh ROLYTRLy bEhMYh@AE cbiing,
consi dered an olefin). The polynerization process nmay be a gas phase, a

sl ur r ygndan séillduttker poibpdenémtathoerpnogdsgherapdndt pmyoi mosnagensrselyoted froman

one, polynerization reactor. Accordin Lt ol ynmerization, reactor y be
a gas PH _lézeﬁinl AREHACFat aql%éﬁﬁ%s ?rsa‘g]:u¥’3]tﬁi gﬁﬁﬁaé%{%e&%r?‘%%‘i’?’gH‘t’f#CeaE tor,
or a cQmMLMAAL! APdlRREef vehldesl SvHadesiableotHida), dh@VifishsOmudlershnHRARALS N
the polynerization reactor is a .

moisturizers, antioxidants, or preservatives. In some embodiments, the core, at least one of the

one or more coating layers, or a combination thereof further comprises one or more secondary

agents.



conmponent of the polynerization conditions. During polynerization, hydrogen
is a chaip tr r agent and affects the nol ecul ar wei

correspon ‘gpﬁaﬁ);o%%ﬁ)é nelt flow rate) of the resultant po?@%&gﬁhﬁﬁﬁ?ﬁ A
nonlimting exanpl e of polynerization perfornmed under standard conditions

i ncl udes introduci ng the sane anbunt of procatal yst conposition,
cocat al yst, external electron donor, and ol efi n m)norrer (propylene) into

two identic | yneri zat i react or r th ne at.i gn, react or
at differ enfdotlﬂfrezr) g‘i‘l‘@“@ﬁ‘isresucﬁrggg eytof‘ﬁ‘éla&gﬁ@ inctlige’ & &t

pol ymepizas em 4R0di¢ h@ng abb@MPBAL Uf She &rrﬂcs@taematécﬁﬁaqudtay@%r@agom 10
hydr ogen concentration). Polynerization in each reactor is performed for
the same tplaheutdh@@ang @ﬁwt@(@nl amﬁb@mreaom@pamrmelams yheapsilatingidieicarce agchthe
reactor th poI | zat | i n I t he
eval uatisnorey et sl g dee iy UPURLap b EMORAR SRs) GRS AER B

pr epar abdu@ . 2 hypheight al yisdut Seledyi welght of bné ®r mﬁlﬂerfﬁd\f@ﬁdg tagatts stiandiurd
conditions can be used to evaluate the effects of oth

procat ampg(im@at%wa tgebqaéﬁa?%mﬁbhe f%’h‘lﬁ“ﬁh‘@énﬁﬂ%ﬂ fb?orethmélflg pogtaitoyt g me to

conpongiy s 566 mt NG @b Qcﬁ) VIR rf%t c;’nac‘;r‘ds axgﬁ@?)ﬂ?a‘i)g&g% B:gqg @B&lﬂﬁ@tmé: 9%%1‘115 ions

with different bnterna ect ron 0 ent procatal yst
conposkEtandngy or maae soannt,dayansaﬂrwpsula[tmgaht} cdtkgarfdothe goiengt lpatoes €ghe one or

advant a eousl reduce the, anmpunt of deco 0 resent in the
pr ocatﬁ‘l \éﬁ*&yﬁst F’Bﬁomwnﬁ‘%{?dlﬁﬁ%ﬁd HPM&JU’(E’P‘“ L&%Stfé&? @Fr’io ap%“ta
corrpoum@cngnggéh{5mﬂetdp%dj@gg{mg§g|gglegt@ of the internal electron donor
during hal ogenati on. Deconposition products include ethyl benzoate. In

particul ar, [00A8] h&tilbgeratandwdireme et direstadatvge nesfthdcefy. nrhmﬁlnglaragel apstleom

compos el BRE I nlfoCopBrint s itien PEVERMERERbE FCLDREFR hitEdens

dur i ngfpmOL B @dfa tgefsQareal tanbinAGaRE dijidled, ge@d"\'va@dm@dh rmat&y e&dtcbmppﬁ@ﬁ @t
process includes formng a procatal yst conposition havi ngt an et hyl benzoate
]

cont entS @F‘éh@o&ﬁt‘m@ OPMATE AGIVAPULY agdwan%en@ﬁpsmaaﬁg dreeld racndrfa)ﬁmnmt Y to
about ca 1ght, @Sﬁaﬁe&'ﬁbod %et? Methlf n]i t e \éfa'n&h&de {ir { the gel
pr ocat oSl tion IS con O 1 p ove pr ocata ys

sel ectcaplsmy asz}mmg thehel exphii Bﬁdpdﬁ;ﬁ:la@l\ﬁg tbeﬂgaﬁz]apﬁtldfmx]nd@rtannetmbridlmants,htee

procat al yst conposition in ates the conpl et enes onver si on_ of
pr ecur SUPVHER HICTHES MY mﬂv@e AOMBRHIPIG Le1AHE Or Prge %&é’é‘iﬁ%&fﬁi Spdilesthdrish ur e

range gf oliesSufftald @ﬂaﬁf; suBLiithfe0M QBentO J&SHIl Q@%n&r ofe%@k 5593919%15%‘?6"5 not

i nhi bit conversion o ethoxide into hali dfédurl ng hal ogenation. I'n an
enbodi flrentringtapentpr odessg agvatl, kdesinfaod nvmgmathmsdbataﬂ yst corrp05| tion having

from about Q. % t o _abqut 10 m,about 9 out
0! 7 vt 06 ot MsMPcufier Guibogtiestingrel Grostasly BROPHE "Rotutone dhe Tt oo

pr ocat glikgduat WP aGhidieind COIB ihdivRINale TD@LIRE RlippleMEntPIRERSS: iah Pdnﬁd%d
formng a procatal yst conposition (A) with a selectivity greater an the

sel ectwnmo;le@tf errigheddar ahy s mmcrp@@\f@fﬁérfam)audﬁ rfady heidswerdis, nigreedically st
(A hasas | ectivi ylndext thanth selectivity,i

br bcat egRiE R by b APGE R 0 alRP shARECACHEY g IR
precur &9d cad oﬁdae eﬁﬁd]ﬁdsﬂib&ﬁd bugoek phieail dagy asianeleted dids hafo- Hﬁolelc amd
procat al yst A). Hal ogenation of procatalyst (A) and procatalyst (B) is the
sane wkater! lﬂﬂlélce%@ébﬁ!tf%ﬁletcf?&! - l3ad beferpdgit epid end gseeanddpys acid Bpmperant Sagng a
tenperature of 115 at er proces for cat S onpQsi tion
(A) wi QRS Qrmate 1o pla\9t1¥ate<9fa§tv ac dessel- f%l lél%]s 19 4cid G IhF e gk X¥' PHOCICIC ac1cf

pr Ocat@th&l@QJm@@ehta@nme Bkid (H?r@cab@dsxﬁéxaépﬁ&m atla @HJAPQﬂt@h%ﬁveQQH&@@ﬂ tion

produced by any of the foregoing processes which includes
and i particular embodiments, the dietary supplement may further include vitamin E or a

derivative thereof. In some embodiments, the dietary supplement may further include one or
more secondary agent 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, B-carotene, ginko



a hal ogenation tenperature of |less than 115C, or 90C to | ess than or equal

to 100C. "Pr st conposition (B)" is a procatal yst AN
containiﬁﬁgfﬁgﬁ%%#% procat al yst precursor and the sane gﬁﬁ@?ﬁ@ﬁ@gﬁa)
phenyl ene aromati c diester as procatal yst conposition (A). However,
procatal yst conposition (B) is halogenated at a tenperature of 1150C or
greater. The present process which includes chlorination at a tenperature
of Iesg.than % SC,lor'fron1about 90C to |l ess than or equal to 1300,,
advant R¥Bhs BYUPRBH oV LCTHb SEILRE | GFIACST. (HIPY GERbASTFBnt S yucca
conpos§i@ratbQQ3eth b earhce MU AR ract Réhel BSBNIWHRAOESSSetREMedwax, red
procatal yst conposition (A) that produces 20-60% | ess xyl ene solubles in

t he foremhticpoktyarbrsteviraleat brerast. dtraseedysl, bermgposidt dibrrocByma Q1 &relnensamme
enbodi nent .. t he cess. includes f i.ng .ocat al iti-on (A
AR AR G i e R R o A C TN it N 8 R
di scl ostid eppmaid A4S aadAehiedtives GReSS. 1h Boad eaibbodideNthe defar0Qgpkenieht may
provi ded and includes first hal ogenatjng a procatal yst precursor in the

pr esentElwe oe QBRI setdapss)l Eheted bRt Raicatanstse Rugaulinds. ires b REECAL ur e
(e 0 wBeldl by NOAQOSARRT Qltak CTRECALUT AN (BN ol OLORFaB GBI HNSE dictary
internediate. The prodcess I ncludes sécond hal ogenating the procatal yst

i nt er mediphtneenatmay be dandildtedrpe patimote q dedhe drdrthaldogendttoynsysenpedatatitee) .

The second,.hal og n%%ion tenperature . reater the first hangePatiogﬁ
t enper SPOPUM A Ty ditiaSsS PRI 5L 810 GPRIAG O BF BIoat AFPRET GRpRsItclH HEh a
bul k defghinys- ?Q}aniliﬂdﬁB%'\fifa% PO Wlitafhir 8- 10 vARAUE C Ovitmih I IRhmINB 3! GtdMin

or

"bul k density," ( " ) as used herein, is the density of the polyner

pr oducEdsel@ulk, gedaiseal. vderdet empingedndychpenged aeyl sush agbetyrvesupplegicnt mhy bagh a
st andafd r funnel jnto a stainless standak |i nder ,.and. det er.m ni ng
the wel SMEFBRE (5 PRGe by Foel BleDisiafr a0 e PR RLUAT i TR ATy

accor dappenwnk ASTHVUIe 1GRSE ore getonaddre dgentThdect@ Goat altngin byl kageng ty
i ndex," or "bulk density index,"” or "BD index," is the bulk densitx val ue

of a puoitamrE. pnd doeedeyy andsugbraodiatan supplestmp oy e darmulifed BDpioréx hesdthiiect s

or otherw se directl | i,nks .t ulk density of the.fornmant polyner with
Che o Sret I8 o ool O Bkt SRy hay At b SR B TEGul
t he pohyumerseRredd t e BRrdnigex, hasminhe, pragat al, ysieng@peikbi Bilbbar @oldegseapme

val ue. For exanple, a procatal yst conposition with a BD i ndex of 0.29
pr oducederpnpdligssag. ihinecen. pphedrap gmgn gee @xtrpgd0and yPecag ponsaBEde-nvit sughhe

substi f. I r ' [ r r.t J.r st oge ' '

cel oot SR GAPERHER Tl o e b PlibingdRh QP IAEER s o

4- t er t ilryrotektade phenyl ene di benzoate. [0041] In an enbodi ment, the first
hal ogenation is perfornmed at. a ten?erature | ess than 1150C, or from90C to

1000C, and &7k e¥aiirtshambgdimsnison! i ke pighfibiofedreanlsy diasriet dp usumpgisdang:
than of, RAHAl 4t Qorg]»l&%%%né%%oré Q%@lfgw &msea}?@ddpgfant gnér@ecéﬁigﬁ%r‘Iders

hal ogenati on of the procatal yst internediate 1s per int resence
of a sufegpiuiaiingdhpbeny|lereckacohatinendi, dst @re. orTineresuibrst fattyitieids pivenyklenep

aromatic di r may, be the s r different than the substituted

Phony! it DS Bebdt aiPokh Solie O | VEEMTAT dbe Sl el CRRE f Ut HBFve. the
e”bOd'&ﬁﬂ&mﬁkﬁ@nﬁHQﬁ&hB@bﬁgopﬁﬁﬂy£&ﬂﬁbéﬂQaﬁ%ﬁﬁbeﬁﬁbﬁ&npﬁﬁﬁﬁﬁﬁﬁﬂQ&bﬁ?bEhe
second hal ogenation is 5-tert-butyl-3-nethyl-1;2- phenyl ene di benzoate

and/ orrigt- brantoibumngyme-t2atpd etapilensd rdicbleraroatselupdodd|frachome! ervbddiment and he

proces ing%%qﬁﬁatgirq:ha%p §p9g%n t he ggg tgléﬁ} i”t%r”EQH%tFWeTQ% éhird

hal ogelvAET O BoT5ak rehiSeatinr Gy diheser BE é?%w Whan the tirage eap

t enper RbUr&ira@l Hef0dr @b RAt @hedaninkbd6ildn, L3ensal, 3806, gihenphibfedn tea

hal ogenati on may or ] ) '
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, o-linoleic acide, oleic acid,
eicosapentaenoic acid. docosahexaenoic acid or a derivative or combination thereof, and may

contain non-activated fatty acids.



may not be performed in the presence of a substituted phenyl ene aromatic

di ester. an enbodi nent, the process includes 1.
procat al y‘&ggﬁﬁ]}%&bﬁtl on conprising fromO w %to |ess {Pﬁiwsé&%%ﬁ%‘% or
greater than O wt %to less than 2.3 w % deconposition product. [0045] In

an enbodi mrent, the bulk density (BD) of two or nore polynmers (or the BD

i ndex of two or nore procatal yst conpositions) is evaluated under standard
condi tions. nlimting exanpl e of BD det erm nati on rformed under
standar d coh@lgi)oﬁggq?ﬂi? 8?“?6??4%%%@955%8’ %”éln%lcgr%b?ﬁpg _SB'rag?ﬁt pEf
conposh inBidi@eAt 8 ¥Sto chEINRLs WhHILET AR 0HO NV orirdMheRl Sid/R (AOBOEERF I SUCh
as propylpene) into two identrcal polynerization reactors (or sequenti al

pol ynefdagtapheoflayaeringhagesamel heeHetasmgaagedi friagreny amamgsymberdeents adsaae beor
subst ant,i al the sa | ymerni zatjon conditions (te r at ur,e ressur.e,
react o?el?€%Ae¥r°g‘n§e%gg‘fr8§§%¥ "ocrlhc%cﬁlllfi “at T on) ?eng)d]l’yrl%tetéri’ 24 ‘Ig%cg C??’lheévac ac?‘%%@ or
i's perhot ¥BebnQrbitderrs aPRCkHeRE, eHspBirh0beadQNEAM, 100¢, B, @afidd, Chemaatigli
retrieved fromeach reactor run and the bulk density is nmeasured. Fromthe
bul k da@gict-yPaRaYs GHEABAL, ahPBEIdexdiig seBceyPhadacHr. e st wrrsele Banenf i ed
for ea ysit, . Lt i t d Ll ons.: it
the ovalcor ronngy” The “OMF ARy A L e A s SRR |
pr ocat ablysinfsc plastlioyatrs didugpon&ftrsodisinkegrdmtd, birderss lubyicafts, tshefadtantsrenytdrgqpabliner .

[0046] In an enbodinent, the process includes form ng a. procatal yst.
conpos.‘f*fhle}ﬁsa(@temlﬁ&& LR er@s%y}f?rﬁd WTEHUE SO HEH<PN B e of
a procatalysives OrpaRbihh@hs(Rreof. Procatal yst (Q" is a procatalyst
conposition produced by at |east two hal ogenati on procedures whereby the
second hal off#¥id} i bnstilenfher ambedinieitygreaten. thieasttdne 6¢fi thstongadrogersatdating
tenperature as disclosed above. Procatalyst conpositio D" is

br obat DS oD rnEReRan e BRl i miRE B B FORBRSISo0het Bkt S P it e
same sglsiflé, Whaokipnen slLine, QuaeRt HGidsRShlabit@s, Heagiabmd-yskd composidsi vw-(C) .
However, procatal yst conposition (D) is hal ogenated by at |east two

hal ogedeisitbnlipareteiduldil) cagbelsmberchvaipes. msroxéwals Redldgevatrornieskirergptone
sane o S i t . . s C - which .| cond
nal ogertirt oh Rt by 28y S8 Ry IR R ER G, R TEPigB AR MRHASE, Bie
advant ggeols) yhd alteasescat fpiitaldes eresfty of the formant polymer (i.e., a
greater BD jndex for procatal yst conposjtion (C) conpared to the BD of the
formant pol 29I f%m@fr@eﬁtgﬂ %% fnyepgion Fk§94qqlu<$enm§$h0éﬁﬁaonrm’cn,g 3 pigro-fatty

or ocat al _ il . hanl )

e R A B gt S A TR T
ot her wwprds, byurdmbirstapdamdtcbomgiddiants , mtlheg pthocatataydt icmepeass ttb oforiCh

Dt opy| TS RS8RV BGTy RERT BBl da B broeatal pEp OB U i eRgpesulaing
embodi e Hitro FHE RIPELHI @?El%’fa%l@;@&&ﬁ%ﬁh@)@el EHpIQE; Q@émx&?me@l lc@FSule; and

conditions, thé procatalyst conposition (C), a cocataly and an external
el ect rpwkeamngthevget teppulopyl ene and optionally one or nore olefins in a

ol yneri zat reactor, .and.formng a 0 ene: based pol yner. havi i
Posa T han 881 bs OFkFoud e fifed, T LGRTOREREE B LDl 500 o
% xyl angingalidbhiesedafigy olid tdmpdaldni wites Mo thaRinpydBerahased Painighe W th
a bulk density greater than 0.28 g/cc to_about 0.5g/cc. [0048] In any of
t he foPéyguigngspiusted s8y, acihevigr gcairal pstaitagnserippish tandymbe mirpsfedy geid.
washe it I L gui.d dil uen r nr ted Ti,C. 4 . be drjed to
remvwgg?%z‘% br?%rg}gdé ggifef Zseprsmc%rmglg? %{\}getﬁe ﬁ%%ggogncao |b§)%|r%n% %%s .a@iilagrcegitlnli/& t he
r esul tiaslting otht dgdivacat abgrsdicmonpoRirhi @nligiefivdsResd ke @mbifihg the MRfeRkd h a

"wash liquid," whichis aliquid ) ) ) ]
gelswatch with the nitro fatty acid, encapsulating the nitro fatty acid to form a gel capsule, drying

In

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



hydr ocar bon such as an aliphatic hydrocarbon such as isopentane, isooctane,

i sohexan pentane, or octane. Not wi shing to b n y
particulgwoqﬁgﬁﬂgm4 is believed that (1) further haloggﬁgﬁfgﬁgé%%yor (2)
further washing results in desirable nodification of the procatal yst

conposition, possibly by renoval of certain inactive nmetal conpounds that

are soluble in the foregoing diluent. [0049] The resulting procatalyst

conposi tion from any of the fore ng processes has a qit [ content of

£ r o aBOHT. GOmRR Lk coplpiar gt eEMaBHE ESSTRer Bt 60 ol it ¥ BSHmon

the t otadhd&@ihdSrolpl eiMatin®hredoe@MraROHE e MpRACRM rOYIMRI BBk & ab@mt; aa- 5

percent by melgﬁt or fromabout 2.0 percent by weight to about 5.0 percent

by wei gh@m%e\gemwgmblmag igelsphtchiinamilignist aclmgribs isalmviaishtipgredighisdo form a

pr ocat {l syi tapl n uf

Dot veo ST RRGRA §8Mph i e Bele BR AR A by M I8 bi e

i nterndle zﬁired‘ﬁtt@ﬁmaﬂwmm S gpr egeile; diyimnihaneloipshileo MaskiogtthdOgd capsiffe:tand

about 30.0 wt % or fromabout 1.0 wt %to about 30 wt % The internal

eIectrBﬁ*ﬁ@ﬁéﬂmHﬁ?cﬁeuh?esent in the procatal yst conposition in a nolar

ratio of in VBl GELF BRARA0E: bRpIRANGS | MELAL: FERRAROM. & AR dih@icdbout
or fronﬁhgout ) X i to g%%u? g @%.dh? pgﬁgenf I's baseé oﬁ t he

t ot al vaetyghid oficl mdwethprsmmt el ycsnblomlgpeo§ r$t| @mpoﬁl@ﬁlSﬂ] ledyy ploinganstng Ellra‘abphatlc

surpri singl cover ed t hat ring the ture during the

el bgeRATTEHoS BRe G it e B wotn of () GHCHTGS H4Eny SR SeLPERi | ng
SUbSGQH@ﬁ%n&&i9&%@@&hQ&%uHB&%B&ﬁﬁﬁQ%MgﬁﬁbkkﬂﬁkQ¥%§e%H@HPHQQﬁ&QhM§6fabwm
selectivity index (i.e., lower xylene solubles in the forned polyner)

pr oduc®s feanpraobiest azhy*sme@@m@@mra@m \Mlt zﬂkenel dwmatisudtrstofntermediats; embining
substantlall 0 iLtion d (3) i rease Locatal yst
ul k. densriH  asgRERo aRAThE PR RIS Tl (BFhmne s e S0 T
Boundecknbmnmg thalitphdledatel SaRQOr yith Itlte ﬂuﬁro bty @c&lecterichb;astulzinhg thkd hier iy acid to
responses to tenperature i s due to higher concentration of titanium

al koxi &vémbwﬁba%v? idayipgehe igels eansaleo Janking dhe Lehetnssls: cbdpasiegingothenge!
subseq&ﬁ hal ogenations. The titanium al koxi de byproducts react with the
substi t phenylene aromatic diester. Lowering the first hal ogenation
tenperatureﬂmaeMsGehhemhaagﬁﬁmmmandyﬁkegﬂmnﬁtﬁmhegsmhst@tmugﬁumhenyheme

aromatic ster t first enati.on, the conc ation of
titani wa@gieﬁésar%owé?réau%e gFlé“i‘é “f"ﬁ%ﬂ? WP gk ROk 5% tOL%ﬂ ShEatR.

Ra's'n&ﬂ&&eah@%ﬂﬂ@?@&h@@céﬁﬁﬁgag&wﬁéuﬁkz&ﬁc%ﬁﬁnﬁh6§§ﬂ£§£999nat'0” does not
l ead to internal €l éctron donor - side reactions wth the titanium al koxi de
by pr odtetleseriptien of Rirsvimgs:t het hgllioggnat i on tenperature after the first

hal oge ab a &i)nntes hal ogenation and inproves (i.e., increases) the bulk
densitg usd P& ocat al yst conposition. [0052] Any of the foregoing
processes NAN2SPBRGISHe PrReRlcofpositiBAPAM MBMLSs ark @0RBibed NEisRH S @Aberstood

di scl osure provides a procatal yst conposition. In an enbodi nent, particles
of a phacttialiysntigoiposl kinded 40 ehqpatirded proFhgsepreetoaltipss. @OWS@S‘ﬁ@lp@lﬁs
partic clu a ne5|u nnlet x| tita L& an |nter
eIectr%ﬁcr%%% q@ﬁglna &fhal Pe %j Ildemﬂgﬂa 9t§ﬁb%FnFBg) 5ﬁ%ﬁ9lene

ar onmat dci@ptest i fodde GusRls@ 9 defeeibRignhe iibhelcplra@cats@hy of em@mmtsl &ty patii cl es
have a D50 from about 1 mmto about 50 mm or from about mmto about 25
mm or #toeaselito ligiher sropp gt thePreent Aryeniden vieshewill h95bmltf:% onhebpdheicl e

di t t h t
o o SRS SRS Ly oBERELE LAl 00K BBl
parti cthe ssmz en@hlrigre nhotedlaludérsood e s csfrbrdtme»ypﬂmﬂ edlthe amcrigtsegh whe

rocatal yst bul k density index (i
P met%oés and materials 91n¥]ar or eqmg/alent 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



i ncreases the bulk density for the formant polyner), and does so w thout

i ncr easi t.he | | of polyner particles | ess than 250 1.0 di er. In
an enbodﬁ&gﬁPﬁmvﬁégprocatalystconposition with a D50 paFE&%k%m§%§£§¢r0n15
mmto about 25 nmm has a procatal yst bul k density index greater than 0. 26,

or greater than 0.28 to about 0.50. [0055] The internal electron donor is a
substituted phenyl ene aromatic diester. In an enbodi nent, the substituted
phenyl ene aromatic diester is a substitu&gg,ghe yl ene. aronatic dies}%r such
as 5-t BHECBUtYIDBERSIRY IS 10, B2 pisiiyscbiedti Rz 8RR (hEmv g gt entiled to
4'tert@g&k&éﬁw%ﬁ%ﬁRgﬁgMﬁfnngbpﬁ?%%§%§ﬁéﬂEDQ)' The procatal yst conposition

contains less . 9 or fromO w %to less than 2.3 w % or from
great er t haf00Q6tt Mest alsb s iotddahat2is3ised héteimt dmd| in plenanpanded ¢l@0B61helsmear

enbodi pent .. t he substitute henyl ene aromati ¢, di ester i . phenyl ene

o bony BE0S"anate hdnny B aray Rt ah ElGe Sl Tk R sy il ¥ sas 1
about BRuiMfoYeimpibercpheny @ne “eilbeRzoatierend0R5dle b nfle RBNOEAIRATIVAILRE
magnesi um noi ety is a nag§e5|un1chlor|de. The titaniumnoiety is a titanium

chl or i dereof BUBSY toThesepkdisatinfiesrt. eofpoEIHE on may conprise two or nore

conpost t1 onozaiABSKAREIR, B e auc PRl ph 6 KRLEAB) P01 RE BEBLR AT

poIyne&ﬁ&ﬁhhmﬂmpﬁmmesﬁch$t@nﬂugdﬁﬂdaﬁmekﬁnbudﬁ&téamumemﬁthMUndgeof45%;

pol ymerj zation conditions, the procatalyst conposition conposed of

subst i tUfed phenyl ene aromatic diester (such as procatalyst (A) and/or
(Q)), a coc %p/%m%&%aIwaé?%e@mtc%n%i&l §5th QR IONRE nM¥ah Dt PIRRKIskRe

and optionally one or nore olefins. The polymerization forns a

Ior opyIt ﬁm¥?ﬁ§e$pgtymm| d»ramt?ﬁ tdlrg?-tstlstsh?/nr w a%m%teglailaﬁ??/ tf Iaanlansntwwrf]x%ebgr "
ess an 2. . or S an . %. or fr o, | ess n

% or MEGHEY BOYvely Fpachobe (R @ Whigh 1hapERE: shpret AaFER: TBarEint

XS i's basaHisRRnthevHeft@déd Wedodfilnc®n (it anfr¥B® Tipidl QA GRIIuARS busE GohBmatMto, A

"cocatal yst" is a substance capable of converting the procatal yst to an

act i veppoidyreni nignicdnlipattal y subjedtheyseasaiaalll Pst foragxanmi¢.uérargngrs deisction,

magnes Ut Ene ot mat s e niredr 1% an b BionERE 1 (BRIt i, b s
hydr 2Cz§fcbmbli§ieu géy_nwcm ecs;@ﬂﬁ}pckw lnqedtﬁ,gr ?(1&!3ﬁldxﬁdlrildﬁ?ﬁﬁgﬂetoﬁieﬁllrﬂgnﬁpi?i@tﬁ?@f)ﬂ. bywhseei n
n = , or 3, is an alkyl, an is a halide or alkoxide. In an,

enbodi Wetheds itheombieatien yéih elersleraset isghninbsh t PRefeetyPiaricn ghpiques include

o ot ALY BUL WkLSORM B BB AU ADdeliid - hexy) &l ur num [ 0061)

Nonli mting exanpl’es of suitable hy roqa_b alqnlpunlponpoupds are as

follows: meplgyjalunicnoXamenal'i sabed ktrainuntindesabet, is doelihitbdatou unam etdhext de,
di i sobutyl al um num ¢ Iorigg, tettaﬁgréldialu 1 noxane,

t et r ai R8BI VATEPEIGE AR RNED: domestis pd BHABIRAh ori de, et hyl al uni num

di chl ori de, [mglihmh@{ewm‘%mo%mg st ARy cAhivER Y hid 1%&31&9 VGRS EiiBiges either

triisobutylalunm num tri-n-hexylalumnum Tiisobutylal um num hydri de,
di - n- hiéx ydhatagwrristion dndderi de, physiobluatyritaitasndinthe @ishy do ivdech nt- selkgph@ posidagdm

iy e L petatenyl e um, Cogbuti e eI e

trii soRgERYLRIMHTI VI a Hlsbased Ry hal iProvbia the isyMpehisl & piisRYMeharacteristics
tri-n-decyl al um num tri-n-dodecyl al um num diisobutyl al um num hydride, and
di - n- hexydiakdimithiin diydsedigate poodriinibiedaredeedsloicleneated- he cocat al yst i's
triethylal ulrabgﬂm T k-llg:hteemr]m'& ribi{igé" i%cl%ﬁies 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 disorder.
[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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alumnumto titaniumis fromabout 5:1 to about 500:1, or from about 10:1

t o about 1 fromabout 15:1 to about 150:1, or f 1 to
about 100‘%§%f%07§$%t her enbodi nent, the nolar ratio of %?@r’rﬁ?@%of%g‘h t ani um
is about 45:1. [0063] As used herein, an "external electron donor" (or

"EED') is a conpound added i ndependent of procatalyst formation and
i ncludes at | east one functi onal group that is capable of donating a pair

of electrons to a_netal ed. b o .particul ar the it is.
bel i eved t hHK03 S} ettt U “6?‘{1 grB‘F@ Bsacsr Rarcten Be fogrbapigeste; sheise!
cat al y§imGAmRoSihhd %Pov?cﬁcf %E§ofo|§ﬁ:af QlchOns| ngn(ﬂ’ucﬁﬁ?r His@Sse Oprel BRidnOLARMealth
polymer: 1evel of tacticity (i.e., xylene soluble material), nolecular
wei ght pioimagion wietht mialy dw) usedntd é‘mﬂlfanemvéﬁl@met diNstra¢ytiedlo an WD)thefrﬁH“tﬁeﬁg’f

P oot by R TEegbepribRatoch o Laf PR R A 1 mEful nBrdli ! cOn

I ndepeR€RNAtoMtaBPE By AELKIEISBE Batuf] ByEO08N DXandplhysirmeacdyicaloindinicansined
group, optionally substituted with one or nore substituents. containing one
or nor eutgeRiaEnd serbabprogigets gpd gengrall v eonipig i leadt eghehibsdolpwing lééreateaﬁsanot
count [ d I d é &, 2,
or ?&u@l}{x ﬁﬁgﬁ(%ﬁl?mgﬁthgxad W&H&Iﬁta{ ical azrn%mw%%cl‘c% 2 xg gﬁ 36'3» stitls xﬁ gctra ¢
cycl oabxkgdmblﬁﬁrohz)fbhal@rh@ehxexhtkybpnmton@amlasyﬁ Inutracaamwrds grcoule, beR‘-calrcsIeI@, - 4

alkyl, and mis 1 06 In an enbodi ment, the sil ane conpositi is
di cycl 8% ngail"r?e?'ﬁ‘&%@yé’%&ﬂ?] DEBBIIR) e ATES e o3 haSRr Wi RS aﬂ@

( NChDN@t ac@utld&Ispr%QMﬂ)éd' h&%hh% Hel apeu (P TMBhten@RE AQYsupPSIiITakdrofkahiped, eof .
[ 0067] e polynerization reaction fornms a propyl ene honopol yner or a
propyl lefmét hg ppolsysker. ey@md il fuggtiaon beast andprirsulplasy isysterrsMescs crebiralib.

i th e pr 8Py SFCBsFE 8T ah B R 4oy o TGREE Shsh, Pt

f1ui di zegapadicoimdand ¥ oBhpHaidtdrcbaposition hiiltdd tﬂgre@@(aﬂmb% axﬁfzh@rﬂlet pleventokef i n
nmononers include ethylene, C4-20 a-olefins, such as 1-butene, 1-pentene, 1-

hexeneimprope e yinwanisarroakision 1r iyseanel a pagertentd, part, cf@é@ﬁéneris @b dicBiEeMing
the | 'F%emio%0681dueae@@o GHRAAL B hnabAGHREIHIGH. FRLIAN %géacj%édsémet&%hyde a
prepolynerlz Ion ste £ A pre- ac Ivation'step [e

enbodi feadses, t&h@dlpv@eelafs alnﬂcheadeselmakl digeatdse oeﬁbecrmsdulal eod rmenrcdogoerative h

t he procatal yst conposition. The external e ctron d or e conpl exed
with t#ecasseSeenifet diserdens Seaeen Ay (i ath‘iga?)trlﬁﬁ Btiga o E%Ep?)%‘f @Fé‘g ¢(pre-m xed)

prior to Cog@?%ngeﬁ{éﬁ uﬁ@ﬁl fe@ﬁ\\’esém&ﬁl@sp&s“e‘ffe%@dmoﬁnl?eopi &rhpbsitlod is a

anot her enb exte el ectron donor can be added independently
to t hepr[add:tynm'néct ambont qagattar to e[dh&i’ze]thd desamd ehfoctdi. e it jnhithe bhrascesgverse

i ncl ud d p | h
br opy! B BBH HEER G ol R L oGRSt | T S IR GgIeBRETG Bt ERdlogst er
(' €., JGPRb&I Eyrag 1&1&&%%09%%11%3 thémﬁéambanamZp&Bﬁw&&n@ea@m@ﬁnz@@peolﬁﬁw or

- tert butyl -1, 2-phenyl ene di benzoate). The propyl ene-based pol ymer has
one orambthe afmmdmlomldfoﬁhﬁ rgvntiopemay &s: usgd el pro¥idevimparvemenFR) afty orh tibout
0.01 g/1 ut,. 800 /10 from about..0. 1 t
200 g/ &%‘%H‘WS %Fcr&iﬁgm%\lﬂ%ﬂl{s (fogtea}pieﬁe(? that the cgrgposmons dcdb dnﬂer;'elﬁ%%b%'

administered to healthy subjects or individuals not exhlbmng symptoms but who may be at risk

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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about 150 g/ 10 min; a xylene solubles content fromabout 0.1%to about

O O BIPRBH 0,17 g, out e or from sbout, 0. 1k, O

to about 15.0, or fromabout 4.0 to about 10, or from about 4.0 to about
8.0. ; and/or particles thereof wwth a bulk density greater than 0.28 g/cc
to about 0.50 g/cc. [0071] The propyl ene-based pol yner may corrpri se two or
nore enbodi nents di scl osed herein, [ 007 at al yst
conposHBPEH Satihar Wheteit bﬁ)t"*%m’é‘tmﬁ?‘t) @]St%%%‘%?qlryo%é%é‘? F’éc“f)‘ﬁ't‘thc Oél%tope‘ or
are/ i s;g eW_i_F)e achRhvE 2R reffg&WQ'SQst@xfn Ahb&latien PR cHiBohvaliaves i thelieqle.
[0073] ONS [0074] Al feferences to the Periodic Table of the

El enent s heiﬁ@Bﬁ] Thaletms &fa." t”tneattﬁb" Pefticating” Falske hefein WéerEFCeh@htt%efapeU“C

publlshed and c0 ress, |nc. . an s to
a G oup® %@pig‘% ?Pg?ﬁt‘cb%r}%/r M ae“V@‘BedﬁureS %répst%ree@:’ tlseg) rel/ tI P SIGE

Peri Oda&NJ ablsén)ah dnbesiffuempabpelsi amditia, disRAe sysiease, boto mmemmlgro@ups
Unl ess stated to the contrary, inplicit fromthe context, or cu torrar in

the ardssirad klipasltreswing fige theeitrBosar ef Bas ByeRiPweFRHAKcial P AesiFdgeRlls 18Fudgs ¢ ed
States, Rat et RAAEH! ESandAfiof Ot SRlRoRl: AMniBARER or BRIt BPRAJ Eatd@, Of
publicati'on referenced herein ar ereby 1 ncorporated by reference in their
ent i r ediyorier ot figeaggtUitatalieiion USe v avisivorsetingy ebfhel sats of |tlmccxrrplmcat ddsob;cr or
reference), especially vvlth respfgct to the di osur nt het i

(6]

t echni ¢eRiSS: dRARY i MBSO HgViNge e RORHOROF (i GHE e EHP A ﬂfdgwr isease:
def i ni 4 ANFaROH HELofBhiG] MisoAd Senenal skBomkiadarsion (MeuRf parib0G7RlanANY

nunerical range recit érein, includes all values fromthe |ower value to
t he uppketharaleuetabienor undeeohlesorfhamement er, mmr@mnd:@doft thatcondiven disprer or

separat.ion of at |eas ower val ue..an

val ue. é‘ﬁ&as?;m ERUpt &e thfcés e[‘]‘“i 4g QFL{PI(S%?B{ ﬂg%ﬁﬁf?t]é PO ViSO eQC@gSlgeh%r\{?ls of

val ue gfic r&NPRShtieanako Blcl@ePPiingalg REaParat Yompateh t@sxpeted s&W&N’EDifH}ot

anount of a blend conmponent, softening tenperature, nelt index, etc. |s

bet weelmthivmgdremm%ntit is intended that all individual val ues, such as 1,

etc. g?gszlsgl se%%%'té%xq 9$(§ 81 t%%'%{th” Bl cl]alrtlg tl%é)te rﬁaettn(? £ s ues vﬁ??@ e are

et C are e enuner a S Sp eci'fi ca 1 on. or V
| ess t EaRpBNRn ARt &f the compsdidet ﬁtdhtdes beofice@@adon 6f 0O 1<;1erfmﬁ@d compOneht as

appropriate. These are only exanpl es of what s spemﬂcg mtende&, and
al | podai isl @e@@n’tbiﬁﬁélﬂfi é@?@u'afofﬁhﬁﬁpm@avel\télﬁtt’é% YoRHCHEER hige | BRRstigy| &' and

the hi gt’aﬁ’g) Fefe%MEtB adtcﬁe tecf“fa a&a@% gﬂa%'sgi%ﬁ%%&}?edb@’r QXPESStady atiat ed

in thi |ca|on n" ot her  wor d any nunerical range recited herein
i ncl udeay anyudeard@eiothas ab tearsig) mmlnatth§ats>t atied Therglere, Nurreriosdionrthaiges

h b ted di d [ t. i [t fI
o0t TS iR e QR g g AR RSN itk =R AR i o G R S
to a b? wctseae%}n wt%éa%e}dw@aat wa@t@ﬁs%rbywagwcam@h Y Cei s ahieddt@cErbon

radi ca Nonlimting exanpl es of suitabl e al kyl radical sinclude, for
exanpl ey wwghh)abuvaeddﬂdtty avighrad gydst OIS‘Vprbapvytlghtzaq@wet@érfytty @eid. al lapkty 1.0% Ryl |
n- but yl but

t h { alkyls have 1 to 20
car bon% S’@ét&c“\{’f'tﬁé*;af glg?srtn%/ng V%@y?cex% ed fet yk%/cl1 ar yf1 S%P%gup, " as used
herein, is @38 EMBO&JH@H@ oF WSl EiloRhr&¥n@l heRashreQRBeraNy tirght@Up. acliOA¢8]
The term ‘aryl” “aryl group,"” as used herein, is a substituent derived
from fatty acids and. m particular, activated unsaturated fatty acids.” As used herein an “activated fatty

acid” refers to a fatty acid having at least one electron withdrawing group covalently bound to a
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

frans configuration at a double bond or in either R or S absolute stereochemistry at an sp’

chiral/stereogenic center. For example, in one embodiment, an activated fatty acid may have one
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an aromati c hydrocarbon conpound. An aryl group has a total of fromsix to

twenty ri and has one or nore rings which are used,
and may nggﬁﬁﬁggpﬁted wi th al kyl and/or hal o groups. T%§Q§§%%§@&%3$ing(s)
may i nclude phenyl, naphthyl, anthracenyl, and bi phenyl, anong ot hers.
[0079] The ternms "blend" or "polyner blend,"” as used herein, is a blend of
two or nore polyners. Such a blend nay or may not be m scible (not phase
separated at nol ecular |evel). Such a blend nﬁy or not, be phas% .
separ atléeronSHERIE I 4P WaygnGrin fRYNRGLANCHITAA 1Y 6K FEY Pddivaiiied with
Cpnf'9H&ﬂhﬂ@@§c&&§wﬁﬁ%§&ﬂkﬁ uﬁ§8qh&ﬁﬁQ§ﬁk§§hQQbﬁ%@&§Eﬂﬂoé@@ﬁi&ﬁ%ﬁoﬁNﬁk

| i ght scattering, x-ray scattering, and other nethods known in the art.

[ 0080] ththetivecdfdiyorpbsifthomventag: wse datearetlnctrameithdfewing grioxp npetiofed at

material s which conpri he conposition,, as well as reacti.on products and
deconpt, EFGH APaadE: aral i SRFgRr i e R et be PR E BB RE® Poou)
The t efihiraP ARV (DY in s8id HRoliMAtly @Fe tIB&FRONithdawiY elobp @ndest paitreliude
the presence of "any additional conponent, step or procedure, whether or not
t he sawghinsalgusd| @siea fremetha . cathoxp rteterinal ccagvoni ehdawythidoahsu! 1atarbasofrposthei ons
claimed herein through,use of .the term.,conprising: my include an
additi%ﬁgvmgaﬁwpﬂvgg ‘&ru%&ﬁ%?ﬁﬁP“c SGne “@?ﬁggaﬁ%ﬁénlrlgyof BRS se,
unl esswihat &dut © chBEnLONGITMRF dhe dafbok9MérfASd] cathd ah@lothe 1@OMSI ©thidgl carbon,
essentially of excludes fromthe scope of any succeedlng recitation ang

i al

ot her @whjorEhethest apbesimspisc Bguelectraaxwipdanga sose mHabe ppaitinetd willn

to ope ity T e ! I.Shi f : t, step or
pr ocedu B st A A e S AR AGR s EF LN R FRARANER, - 0P

st at ed ot hejoddsjeln ¢eedar anbalimbets) ths tekdtror mitkdsawing igroupuaby Pe aosiviehdd @sai n

nbj nation. [0082] The t "ol ef j n- based pol Yo |y
cont ai TG diraCtson iR Z6d FoRHT bemiieg oy ik Gt par e oL 3h SIEITPR,
for eX@nHJnNgn {ghyihggggreap.pr@@yél&%n DRgeA R gdrbg% }o@fsaéh Wl 0 rtgtoggé ntd¥€be on

pol ymer. I'm t exanpl es of ol efin-base ymers 1 hc
et hyl eridcbasledf piad Jovblesband Iptypyidsrectapesdeoy ymbodin{c@888]thd heettgrmmay

"polyner" is a macronol ecul ar conpound prepared by pol ynerizin n rs of
the saffdt"di'f 'ét%e 0 P & 1eCipg  WiHdrawin cﬁlﬁygego%n%p%yy%(g’, O%glbewg,

t er pol YW IRESebdiNERAROANITBIfo aRNELVER] Qlhys TS b€ Tulkathaiedr RAk YART ‘cat hade RPAE Y NMTET
prepared by the polynerization of at I'east two types of nononers or

conpnostestmn-yithdrawingdgeup-bdn dng androdimerits e agtovatasiopleicysrad soqajidiceds-Usume | y

f t | yr d f two diff f ]
e R i gk et i D R AR ST S o
three gbfd.ef ent 7t ypas) Ofb&MNAMEHEVOhn SRIBIOARAGhwideibapal XIRF 8-4 whic,
usual ly refers to polyners prepared fromfour different types of nononers

or conimnemshe) exeandary hembediment GO8aIvIld linnlere acpt dpsirdenedbdsdinpiol gaidk , "
d herein, i | t hat . ' ority weig t

Do yrerh Bt ap apyreRe b o b B BAERE Rlbl el RoP) bR FRETS A o

NDNOMEXS) 3y ARcy7ORE ON&lrbynsBY GOIPI(CSR))ahd! 1IBASC-PNQRRIsY FRY Ihded ak QBRI .

[0085] The term "substituted alkyl,” as used herein, is an alkyl as
pr evi owshdragaf giew ddsOrared) onCwhli @HC-dAe Sonilenby. ety dolbgesatenieddathoands. t o

any car f. the al kyl .is, replaced by another group. such. as a .hal ogen
2o SPGB, Frub 88 i HounS bR RO StnETR GG Fisf SR pBhEh SRERY
het er agty tHe0adut¥d bosdRatbohslt RdluaBieiPGY6liRR! frhutatisho ak KyokitioRy dh@Xdlecti@fd no,
phosphi do, al koxy, thio, nitro, and conbi nations thereof. Suitable

subst i vik&avalgybewsi ncl ude, for
[0040] In other embodiments, a mono or polyunsaturated fatty acid may have two

¢lectron-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 fatty 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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exanpl e, benzyl, trifluoronethyl and the |ike. [0086] TEST METHODS [ 0087]
Melt flo is neasured in accordance wth AST = est
met hod a&é%@@g%ﬁf‘h a 2.16 kg weight for propyl ene- bas%ﬂﬁ?’;ﬂ%@ﬁ@%&[oosa
Xyl ene Sol ubles (XS) is the weight percent of resin (based on the total

wei ght of the resin) that stays in the solution after the resinis
di ssolved in hot xylene and the solution is allowed to cool to 25C. XS is

measured usin N nmet hod as descri,b

[he enti b Com artL P B RS Ui G e oy Speleb il (R
al so b@m%%%@dacng thb\P{ isni£eh i QRO hBhARAIY SiE M B&ute \{bﬁ&ota%hmea
Vi scoGEL H 100-3 colum with THF nobil e phase flowing at 1.0 m/mn.

The col Lint)itstemuphed” (6-18) Wid ZBIEK 2Moatbbn30@ tie PPI(€- D wad 1l B (CAT‘?D &yrbomi.t h
i ght scattering, visconeter and refractonet.er detect p I' L, 50C.
| nstr uWéﬁb‘a&%F“i‘ g{'eé&r?‘bﬁv‘ FYEP R ELIREY A RO g%o?%slk“%q;%ﬂﬁ( ;3}9%9% rene
st andai,gs -thORBBlvi Ao KkdibRPS Mlutaiochder 16F0.-)0, |($9r§ﬁ@$JHECC19)bnaFC AR- @0 and
rheoneter, which is a stress control dynamc spectronet er manuf act ur ed by

TA | nsErlimgnt 8 andsGﬂé ar et head £cddr diinglatly, gépc hplypnerrapdtiatty ppds.19gh) " A
COITpI' eS l%l;']tsel grdﬁe%’l TbOE R%n%%{%nﬂssy an%r}e &Létao Engr L@Eﬁp& bFO)ES)SC 02119 RBJCQ§’O%?€%U¥\QI‘ l d

Congress o real, I's used to control

the t emﬁn@W§at&M01&0£e fsiliofs ONlahy’ ogeie deublsbohd earbwsgaacﬂkang a8 ipdssitlt t he
oven to protect the sanple from degradation by oxygen and noisture. A pair
of 25nP§TaIVEHONEPT ResHEoNA AR plegiien- WMy Io$'@BPS | s” used. Sanpl es are

conpr essi mmipeﬁ X Ag%}ggm}ag gi%gglﬁﬁxd%%tgdr@q?@§%m5€&ﬁss\§ﬁplcﬁle' éleétnﬁﬁ cut

into a 19 square an e center o ttom pl ate.

geonet wit}a&rawﬂngjgpep ocone crcgro(MitiCoavenangdups, 5:142i s@(po@dblg tmhavs eh:rﬁ f@Qt)

D anet cat.i on gap: 9 m cr.on. metr. t he bottom
Pl ate M4 af Suimeltio ditaGodes et dy bt amt ISy ARE o dRe piseadias
sampl eqhelifednsi oF J@)%ﬂ%ﬁgds! WxthhﬁleEeT&th)\ﬁe\ﬂlt}ﬁﬁa&ﬁ% £1“>0u;9|br o r@lé&%ﬁﬁmthﬁﬂ%ﬂnghe

gap is zeroed under a bl anket of nitrogen gas. (2) The Cone is raised

2.5 mmy@nps. tméytslaatpda@du gty catsd watht b 4. h‘e 6t olprrme ﬂh@blplbanés C@B)llaw@utlmﬁér is

set for er caone sli

Fest orefie) SR lrE ol BEE of Gy S A TG Bt T B SpEfuliPy Bt

M nut egnyt @ﬁthégjmh@ns 5n SAveezedddBWbdm @rldl, Mchidaly gapoRiblé gwutzngmtsfme
upper cone The normal force is observed. Wien the normal force is down

to <O. mnméwa@%ele@m@ exbduyingmeees- i s renoved fromthe edge of the cone and

pl ate sanpl Ogﬁgﬁiﬁg (o] Ak cfto BB Rvind o % 95 JRBEhi PP ileSar] BAPLSTLAGGLD O

t he truncat m Ccro atory Frequency ep
t est | snpaiclh or aedbstindar ot hese valenech éleamms ﬁ(orr) nél'glﬂiorldg latyned i.at tH:8QBGithart 5
m nutes. (ii) Frequencies: 628.3r/s to Qlr/s i.i.i). Data a qustlonrate

5 poi ntS/<sERRREALIVY VIt Hegegt tOl@%}(b@;mg\ﬁ&Hn% hé qt@gvﬁ?aéwe&ﬁdh%f glectron-

R 8 S P RS
Advanced Organic Chemistry, McGraw Hill Book Company, New York, (1977 edition) pp. 251-
259). The Hammett constant values are generally negative for electron donating groups and
positive for electron withdrawing groups. For example the Hammet constant for para substituted
NH, (s[P]) is about -0.7 and the o{P] for a nitro group is about 0.8.

[0043] Embodiments of the invention encompass any known electron withdrawing
group. For example. electron-withdrawing groups may include, but are not limited to, aldehyde
(-COH). acyl (=COR), carbonyl (-CO), carboxylic acid (-COOH), ester (-COOR), halides (-CL, -
F. -Br. etc.), fluoromethyl (-CF,), cyano (-CN), sulfonyl (-SO,,), sulfone (-SO,R), sulfonic acid (-
SOsH). 1°.2° and 3° ammonium (-NR;"), and nitro (-NO,). In some embodiments, the electron

withdrawing group may be a strong electron withdrawing group having a ¢ of at least about 0.2,
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[0091] Final nelting point (TMF) is the tenperature to nelt the nost
perfect | 1n.the sanple and is a neasure for isot i
inherentgkéﬁbﬁgpkgvystalIizabiIity. The test is conductgg&h§ﬁ@émgg$k Q OO
Differential Scanning Calorineter. A sanple is heated fromOC to 240C at a

rate of 80C/mn, cooled at the same rate to O0C, then heated again at the
sane rate up to 150C, held at 150C for 5 mnutes and the heated from 150C

to 18Q0C at in. The TMF is determned fromthis, last c .

ol cul 81 Ppetih MR ditec By By M o PHRRER: 17) S, in
[0092] pz}ﬁéﬁlhﬁ&nm&&@ﬂwtﬁe ek rSalilaaend PSP W He Mhitdd, RingHdnRisk bF Yulfon lum
as standard. (2) Purge the instrunent head/cell with a constant 50 mi

f I ow r it ethof embadimgets. the 3yt Sigehfagy @p@pap{ ahd iorentoorpre B peditinwily sybgltgteg f
wd 2H 18- 0
(20 hebt FrsorS! Bndag e o ueheP2eRahCRTRR Ry R Hehmb O

sanpl e(-atl) heesanRet COPETAL kel wikbhy I 2Qkyon, Pragnmifer-NRA mute; (-OBD, L ool

the sanple to 45F and hold for 2 minutes with 20 ton pressure; (d) cut the
pIaque“?%@d(ﬂwﬁpaﬁh@@ If¢- about the sane size, stack themtogether, and then

repeat step re A If Fé_ fa?tg' akfls %'?gﬁl oﬁlﬂleggw%%r%ﬁ]&rﬁgtumiﬁ o(lfi)nsMﬁ}aQ%i ﬁtt?' ece

of sanple ( bet ween e sanpl e pllague and seal
in a sﬂ@@ﬁamﬁnaiUmkmthwﬂmphéﬁmanmupkhaﬂﬂmhehﬁeabemnmmmbomdmawnbn@hUWes

sanmple o he sanpl e si.de t he instrunent  h e ace. an. enpt

s onr b Borifeng Rl SHEHed T ela BGE R Y RER Foa B Rh Ao B gl
sever alinfilaf t&rd%mﬁ&iamueal@Q%@Mﬁ@%@%&@t F&peﬂahmmﬁg hdiR Hy@Focdriaquense.
(5) Measurenents: (i) Data stora&y: (i) O Cmn to 240.00 0OC

(iii) olotdver nathraflprocquroog hathy ¢ai arszaacrpergkby @@br@/lqhed ang cone@ ey (ap)number

| sot her Ra r mal
for 5. 00Tpopyi 1) Bal'2* SrbelgaPmBRigal il hfeBheahtk AelPhishialsd %, X5

End of wrmtgmdoc(cﬁ)un%r@ﬂbabmmnd/m nlof- Iﬁatrﬂrmd&edlr@mﬂ(be Saheeabatimentsof two
lines. Draw one line fromthe base-line of the high tenperature re i on of

t he en‘thﬁapb%ﬂt@ﬂrlv‘éu OFHW bt hwing free ﬂﬁ@cﬁ?g?ﬁr?% Fl?*ﬁ‘ PBErS BYsIYsi Ety dfidg he
hi gh-
9 t?ﬂg@g %l‘ﬁlr 2) ?d ﬁig C bohpﬁi %t%%bgﬁ/ Wrx&;b -Ol;?@qa]_xllvlz 14 Still %&e}r}%ﬁ%@éﬂﬁéﬁ'{s‘? at

whi ch I'hes I ntersect wa exanp e an

|'i mi t afakt@ I‘apldexlaiﬁﬂaes gfffatdr lnlemméle@ehsunsdn sied adpliatee ki drbcanlow ddmirprﬁwi ﬁﬁyl aciki@094]
EXAMPLES [ 0095é . ernﬁ)é bq@tron Donor %0096] hbnllﬁgi es of
subst i ¢ithednish WVF@%@SSﬁB pichedipleiicdy MEileshPR akoge theyhyqr éE@ron
‘f onor O@Vr\%%gg? erﬁb‘&ﬁﬁabﬁt‘s‘te%gh BREEY hRD én @ AR phati DSREQAHSR d%fﬂVdfqﬁﬂn i o Tabl e

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” is the same as £ but sometimes the IUPAC rules for naming compounds will give the
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NUTRACEUTI CALS CONTAI NI NG NIl TRO FATTY ACI DS B. Cross-Reference to Rel at ed

Appl i cati : ] The application clains priority fr r oyl si onal
Appl i cat i‘gﬁsz%o.[mggs%%Ml, 844 entitled. "Nutraceuticals Co%&#ﬁ?%oﬁ}gf\?%l\’{ o Fatty
Aci ds" filed Decenber 31, 2008, which is hereby incorporated by reference

inits entirety. C. Governnment Interests: Not applicable D. Parties to a
Joi nt Research Agreenent: Not applicable E. Incorporation by Reference of
Material submtted an a npact Di sc: .Not applicable E. Background: [0002]
N tr1 coBRPE of Ry S BR aBgen6ae  nERtEEERaFoF PEGBHFIT C TSHBR FiRge
ol eculie HWbBahrHdaSrARRPcisMBL BALSH gidipd 1t ARE PLSINTEEhe ha@iColl @Mmpounds (a
honmeost asi s, nodul ati on of oxygen radical reactions, inflammtory cell
funct i oo groep on paneiraan ofih¢ alens aidm allinf droen Poheanlercatponaf theriliseyeme
expression. |Ln additi.o nitricnoxide-derj.v ecies display [ at.e. and
uni quegﬁﬁgpﬁ%tgoﬁlcgeﬁiaélgl tﬂiﬁsf Srpeeé't icrehs?,retgrﬁetcffnlltggﬁ F'?/ %réarllo%ggflag e o&ol%lggﬂ) Og]rcl1 and
ni trat h@nalBf arbk QR)a8GME eSinsiltely, 88, nifoalkeBX &Ml Eof ANsaitdaligd bbat ksyacaallds.

[ 0003] Various reactions yield products capabl e of concerted oxidation,

ni t r ostiieplkang. nl thertivariipg tq by eundriy Beeiyedoubly pordedmsiseconfigpiafien glopge
mey T eagt  WidBUPESOX) ' | OXUPIifiluich & 6ENNOR the A delid
conj ugg%%eca&#dfﬁd%gfég%ﬁtg T fc? ?léu%uqé%?géoggﬁﬁ%ﬁwfﬁgc%%tter of \%lniyc?n Cma)(;n
under gohdmnbloyblie bosdd ssimamst’ aohbgumtivnt aloge thediaohdndeha{il (¥Gnj cahdn hiyadn bxy ¥
radical . ( . I n sone instances, biological conditions may favor the
reacti® O_BOQ)QEN@?WOE ﬁa‘é@t}\‘l@?y&ﬁ‘)?f@waﬁi tP?’S%‘gper oxycar bonat e (ONOOCOR2 ),
whi ch rapi djgoq¥| ?«iﬁ%g NG Braiada fePp AOMRL R E Bty ABQ AR SbathadBRIMRIYSidSarer
rearrangenent to and CO . Durihng inflammation, neutrophil '

myel opknoxi talsenandllhereurpngt Suals uswathatad ompolyuongituragd dasyalbeegcormngefatty

catalyze H q 2-dependent oxidatipn itri.te (NQ. .0."NO . .resul.ti in
bi ool S0t e Bt RO R a e i P it 4t St el medSeme ERlih o
di stri b8 OhatGatdloybirind @FarRaRH&jr P lyuhbfufdchitpAcaf mNOhwvd, B, 628.CHN
al so produce products that can be substrates or reactants for nitrosation

and ni 12.ath df. 1878, Examdsceon cdrbormanid mapins gk @megadus ©-dnetaryédoalally e

and lipophiljgity of ,*NO and O2 facilitate.concentr.ation t he speg¢i es
b ofigty el st anet SR Reibey pitiFr LT EEPALRRE W Dby BTG TP IRs:
ef f ect synlg LNGS BRSOl RS AP TN AP Mt A UaRn 1 thNGiaRicTR ds@avttinl @i, N
hydr ophiobi ¢ cell conpartments accelerates the normally slow reaction of *NO

w t h OPh¢ playéredrd Nf @eaduatbN2©hd oFiticadb i fatgnadid srthe ngrdbn-saibos dsnd Xsouyteslod ' NO
2 as a product of photochem cal air pollution ,Snd t obaccq sg%e. [ 0004],

Ni t r at $4ponstreraiths, O phor aNaplee ah cob Ay 2Hf Jayh deubsrbend fetwrsadhe for
exanpl e, , dur | bot h.. I i gnal i i sswe. infl r

cond t175h. ey BaiPERGR) hroRLAETA LR 3Ry Sel AT 2o ¥his vng

Vivo apdwiéh the 3 0nd st @ons cHAthaabeenrdshahet @ chibbhi MagiohiaethBadimehgion
aut o- oxi dati on of polyunsaturated fatty acids via hydrogen abstraction from

t he bi theahteptibe ircardsontrated foet fattyiacrdsuscliding. bwicho limeednanowl aiaidid.i dgdw-
bis-allylic ragi cal . Dependi ng on the radical ﬁnvi ronment, the | pi.g )

r adi callUfEe PEE: CEAPLREIOISATH IREPERTNEUOBA e 1Ot G OrRY'S ALyt al |
whi ch eact fur 10 | iR : ' 114,40 ds.
Bur i g S e . B o S e A L
can readds inoludimgebenngrleattet toeXinekric wiid,hgdnix-tioolgeneidtdhemd-ghphea-lnioldiat i on
products including singly nitrated, nit r_ohyg.r ox%l; and dinitro-fatty acid
adduct &1d FHbyaclHgH a¢1d: FHACH & §dMbr aiddngiudingy britage Amalsd {¢- datmigeic gridect

addi ti N Igiratletli\@)—g fe‘ﬁfzyr 938 fn@ﬁld%%ygtlltenol??thedqg, &gltcr}fmcﬁﬁ% érﬂci% R, C@fs&ﬁl’rse,
the fatty acids of the invention may also be referred to using IUPAC 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 IUPAC nomenclature wherein X is
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such reactions may be followed by further reactions of the internedi ate
products formed. Hydrogen abstraction causes ar t of
t he doub|‘&8§§h‘@)§g§6 forma conjugated di ene; however, tﬁgsigjr&a@)pgg%‘; '

mai ntai ns a net hyl ene-interrupted diene configuration to yield singly

nitrated pol yunsaturated fatty acids. [0005] The reaction of
pol yunsat ur at ed fatty acids with acidified nitrite (ITNO) can generate a

I d h f b h
T R e R A R g T R A

the bi grfldk ¥l hiGetRondi@ldhang eRmpilly dherrag faitf hGad drnicpivalNX teabofcr eate a
| abi | e species, H , Wwhich is in equilibriumw th secondary products,

i ncl udi ng NEI@‘WI Iq\j(paamlw I\mIZOdllalﬁIltSoﬁhﬁ\/\/rf@té‘)h agils btall*?teﬁcifbéﬂbboﬁﬁl“?w% 4t then
reaction | evanc f th at h chani f Yoag
i 7 at FORE GRERpPIEREa B0 pnyS BF sor e dr e dTBiR o naPka kot e

ica real i ons
wher ei fiNGRidsS nRX RIS ﬁa%rIap(W sI?ITIh(aﬁc @megFP Ifhthy &)ds Ih{)lﬁarimb’etﬁi@ﬁlt)e&déé@hbﬂe
occur inthe gastric conpartnent, follow ng endosona

I I
aci di f $xerti dsnvatives ncanj aiss §5ot-Eo- &gELﬁvé@@thrgMﬁewé/%ﬁ%fﬂDf@sf 3 %Sé[? 38%
N trated, g nqyeies 849 i RRobi a5 gﬁm 1 pHRPhBY b ARy Eflnce in
si gnal I'ng Act1Vit1 68 that are enel’a anti-intl |p

Synt hefti enthdPB. gracurkdthiobishl tshthemf @h@hﬁk@tesﬂumbf OfxMhpleS Alvlar Bie}ae}n ﬁI@ﬂItoﬂs
mechani snms and i nhibits neutrophil O2 generation, calciuminflux, elastase

rel eascluddl buth aexpoeskinged alad adegpelsutsatiraed. vicagribnine AVE, avihc @b as a
dependent nechanlsns so i nduc. el rel ti.on .i.n rt .vi

C WP dep B RIBHE St SR dﬁg%sab?@gm SRR A AN
synt he t I f A)
repr es%lrtl aCﬁIrslo‘II% g@ggﬂgggo | pi ddI dglr %Gg?%IyS%%I\élg%ﬂr%Iﬁga%Ilg% dsfa{tIN%dE
gap i naidepdinani, sadondey ec téramryancbhot suobtasriaty ehdmachdres@et amirfatw aadte[haw ed

fatty acids has limted definjing NQ -FA derlvatlveiqas ) ,

bi ol ogFeeF 911 RECTEEEERVRU sth@ﬁap iy Addiods dPY Phlangcdniefade agsangh as
oxygeng ind ! h STt n 1
Enbodi ﬁféﬁt S IIIA I@I?&%g%%?log&rpf)rég@nﬁsgg grel nB%r’]gI(é&eIggtgéﬂgIépt gb]gél}IaPIp?e?g%al
or di etaniy esbipgihenentis faopi cads oy el @tdridrd, to Sucte mnpiat gbse@hgids sclons,
and ot her nutraceutjcal .conpositions that ncI de on?Eé re a tivated

fatty BeasgRolgidsh sphingelipids gt diPIgs; (o o ?aItkiey 3 Fde> wrst Fip esters,
enbodi t C r At

i ncl ud‘gﬁgﬁgv%sf Qﬁﬂpg}t g) ?%&%Iesgﬁ gglIJSO%ICﬁer t%gﬁﬂégféf?%nf% Il;e(aam IésI sIIIc%ISI as one
or nor fyrimvidrashrsmponst of amoil esuch nefigh sil opplant oibxtrefambly ;mnfm:dlfsh oflicggldmt an
oil, enzyme-treated stabilized rice bran, a solubilized fraction of rice
bran of Co%ﬁ’élmﬂé?l vatives thereof gl ucosami ne deri vat | ves,

met hy! sul f oy E@(ﬁg u £Ar APE, B¥LE 3516, and -9 fatt

bet a- car ot e ﬁ% 81 obacrm’;EI SEIeden%eau&%g feri an, g’]iaIIsemna, ag}r’ een
tea exa‘uﬁc&phmd arlrydsueﬁ Itohlnﬁ&‘se’ae us‘Ehen ambmh&tead dfahd nvaticds Hmyxheplesolsadeeided r om

a natural source qr prepared using fatty acids derived fro nat ur al
sour celTeudKITHE. Frrdmey; mackgiel Jpkerow; flg I? uridgl ahﬁﬁo’ﬁéu%ﬁpve@‘ N

f tt , f at
O S S S g

a der | faal lavids editabnfbl 0&tinake mhememfmay incude thue uIearot aﬁﬁmdltmnctmmk@zemﬁo
nutraceuti cal s %ZP urther include non-nitrate acids. In certain

enbodi PERSs EARA 03 74 EIG&# 02-ahd2 Al rI(@?r98§aITC§3’éB§)I8é 01én&§66%€ﬁ?l§’ﬁ“‘%qﬁ*é
nut racgyt | ?éIkgﬁ?%{a}%%}dgxg?VAnﬁqﬂMﬁé cﬁ‘?\ W&U@T@”?M)&ﬂ%m G4lABE050TG,

enbodi nents, a capsul e n sonme enbodi nents he nutriti onal
supp! eN&HEG nRys ke Iﬁ&f)Efdehd ERAXT701 0RID Rtond0B@FarEars. .t I3 dalsaeor Nudvaty).obs t he
conposi tion may include a_ dermatal ogi cally acceptable vehicle, ?nd in

cert aj ‘l‘?”éWb%iHI’%@?‘E%“dI%éﬁﬂﬁt@ e ut-r dalts a%ld% ﬁlaéi§>e 4 BrxtEseapfpicacral ©-3, o-6,

and ®-9 fatty acids such as OMACOR™ omega-3 fatty acids which are combinations of EPA
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hyal uroni ¢ acid, chondroitin sul phate, coll agen, glucosam ne, keratan

sul phat e, sul phate, vitamn C, vitamn E, vitam tea
extract, ‘@ﬂ§gﬂﬁt%@§ grape-seed extract, al oe extract,gkﬁnﬁ%%ghﬁggo
thereof. [ 0010] Sone enbodi ments are directed to a dietary suppl enent
including a fatty acid conponent enriched for one or nore activated fatty
acids fatty acids and a nutraceutically acceptable excipient. In sone
enbodlnents the activated fatty acid derived fro o] 3 fatty
ne d. A OIS T I B B SHEUNAGT H y ek Ao SarTch B, Adep g and
thereo t H3G ted h& Agid may be a nito-fatty
acid 0%6§kgg?dplChgghgg#gﬁﬂgﬁﬁx%%gpg &%%% artenggx?nents the activated
fatty acid ﬂﬂm9p8uﬂﬂ&h@wﬁkﬂ@bﬁwa&ﬁhdknmwﬁEmimfﬁﬂmﬁh@u&ﬂdbrd- , -6y aavdgn-9

-linoleic acid, nitro-oleic acid, nitro- ercosapentaenorc aci

ni t 1 o- BSEOSHTe RRbHDT BICAET dMRePe Ipsds) ko dimems Okﬁtedmamﬂpﬁofer exaenler, olRét o- g
-l inol k agi,d elA0SARGRLALNALC d oil ful

ket o- dgto %ﬁggggthg g%%hggr%%'%m%?%gtlge or co |nat|%ﬁk?ﬁ§regfm?lweulll
ot her enbedi oknt3, otdieandi et@arfyttys ugps, emenin payicalkhs oi-Acfaudeacalde sach por@ciof
Sinoleic acid, a- Irnolerc acid, g. -Irnolerc acrd oleic acrd .

ei cosapeptEansnovikipega. ki Qlgie ik y 0 (17893 1§ 4pide inpls
thereogmuhwoggﬂ%»enbodlnent the dletary supplenent may further |nclude one
or nor al selected fromvitamn A, vitamn B, vitamn B-1

vitam n B- 2[0080} &xhen eBrbodinwirtant the BavienBon \mcﬂtam unsﬁpra\ved anp(ﬂy\[msawarzttaimam D3,

vitam n E, seIenrunt b- car ot , _ginko b|| eal val eri an

gi nsen§ BN KEUERE fﬂfyaffédss\é(g‘&g 3’&% hye gn Oé1 6 %Pscsblh‘& é‘?ﬂ%{”é‘f’&“p Yr een
tea exsracs,|rige; Prign 18xid aqt anddeedt. gtenmnatmﬁgt oél%ﬁﬁﬂgefﬁftt&%ws peamwat,

red yeast rice extract, stevia |leaf extract, flaxseed oil borage seed oi
coenzynew{ﬁcmmgtumbgawmn@e@ehﬂwemtv@wﬁUnE¥hyh9ﬂﬁmﬁhymdevhad@zﬁg@mum@h@nrc
aci d, blot aci d, alnt iC.ac

fl
Gor tvanbobal alPRBE Rroshlalth Bl ol AL fousle bafpl8af PR B i8Sk drafton

may becm‘g,ﬁtat@apsml Rt ofitd ehibodmiets Tho dbmraadallyt teueiig Aty Neide Mmst in¢aided
fatty aci may be about 5% by wei ght to about 95% by wei ght of the total

gel capsupe mqrerbmmr grﬁummceutnmhﬁtﬁdrlmtlg hYér@ear@petCéakyl stipptammie. iy

i ncl ud e

farty Soracobinely 0 FOTRA M PRV GREH @k sBRSaon TR B dki AR
nitr 0 ol gbceamiple, ard, ktrovdlyietheacintinangniae ae@mtmjhkatit ynyapositi@omprbimetht
havi ng one .or nore non-activated fatty acid selected fromlinoleic acid,

a- I|noﬂéﬂ@“%EV@DC@boﬂ?m%ﬂerc acid, oleic acid, eicosapentaenoic acid (ERA)
docosahexaeﬂmsg] ﬁ%’ dyd ’em%'edgﬁern't %?'t}{ Sind 1090 nchft'i@dcd RAHE of eneral
enbodi nent s et ar supp enent may urt i nclude vitamn %

deri vatarmel®&laenédf . | n ot her enbodi nents, the dletary suppl enent may

i ncl ude one or nore secondary agent |ncluding but not limted to vitamn A,
vitamn B, wtmnnBJ,vMamnBQ,WHaMnBﬁ,vaﬁnB 12, vitam n C,
vitamn D, vitamn D3, vita i b- carot ene, ginko bil oba,

gol denseal , val eri an, gi nsent e seed extracts, ephedra,
yucca concentrates, greeintea ektjract ~Xx7ce Bran;extract, wheat germ wheat
germ extract, beeswax, red yeast Pice extract, stevia |leaf extract,

fl axseed oil, borage seed oil, coenzy Qo glucosa ne
derivatives.nethylsulIbnylnethane pantdthenlc acid, biotin, thiamn,
riboflavin, niacin, folic acid, patnmtic acid and derrvatrves thereof In
sonme enbodi nent s, the di et ar ment may i nclude one or nore secondary
agent sel ected from policos ul i pds, 5|ce bran extract, wheat
germ wheat germ extract ee i ce extract, and such a

di etary supplenment may B B8 f or r te a healthy heart and
circulatory system In other enbodi nentsRzthe dietarwtsupplenent may
|nclude one or e secopdar agent S Iecteﬁlfron1V|tantn B-1, vitamn B-2,
vi t ami WhEE, ARG Rerig pendepily selhe HADNYFIESFRM WHBray fe BIWPE,

sel eni ya, 89! 88NRE&Mited to ~COH, ~COR, -CO, -COOH, -COOR, -Cl, -F, -Br, -1, -CF;, -CN, -
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val eri an, ginseng, and echi nacea and such a dietary suppl ement nmay be

for mul at t I te healthy cell proliferation. In stil
enbodi nmen gzgyﬁg%%?etary suppl emrent may i nclude one or hgkggégﬁéﬁ%g?y agent
selected fromvitamn A vitamn C, vitamn E, and b-carotene, and such a

di etary supplenment may be fornmul ated to pronote healthy eyes. In yet other
enbodi nents, the dietary supplenent may include one or nore secondary agent

selected fromuvitamn_A, .vi 1.Nn vi tam.n E, Leni um gi nko bil.qoba,

gol dens@at SV e? i, - 3ns“é#1€2?g et’%‘ﬁécé‘g{,{; e‘ﬂ'ﬁe’&f{g’g WP ISR SRF rggg}t?,a“gnd
yucca RONCENLEALR wiBa S e brdufhiRt AranhdSHRR! RaEghdsml, beof Bdmd ahsslifents
pronmote cognitive health or fornulated as a neuroprotectant. [0013] O her
enbodi mehtds campodidsed gertraldoangelllcapsul e i ncluding a core having a fatty
aci d component enriched for one or nore activated fatty acids and one or

nmore coating |ayers encgpsul &ijng tHe core. | P+ embodi nents, the ge
capsul e may be flavored, the flavoring agent

may be a flavap._sel e R e RQcol ateH,cocoa, | enon,
butter, al nond, ew,n g e s s ( y, bl ackberry,
raspberry, peach, || enon,| $i 1 : h& ml i pepper, pepper,
ci nnanon and pi negppl e. : i ; one of the one or

nore coating |ayers may i el udey at | easf Ra ng agent, gnd in other
enbodi nents, the core may include at |east one flavoring agent. In further
enbodi whats, RatR,| masitl roave apfleschibedatmver R mordeR carat independgrelys setegtedormnH,

ol udeCBhe 6P Rvof B AganTs “S@PBered B Lo bt Treerd: - SLhfy ovh sNHe:
col or anisr* Phraghl'zenR, didhdem Sy, kidddepSare diklepéRBRANT 6, tobs NEAN £, and y are

| ubri cant's, surfactants, hydrophobic vehicles, water soluble vehic|es,
enul si independeislyf, Detps3, ahdivdeteamesch droibby baridzieris citbgitdiogi tant sordiguration. In

preservatiyes. In.so enbodi ment s, the.core, at | t he one or
nor e c?)tgk ?%8 q‘%‘iﬁ@?@?n@ Py C%rg)% RS Rsd YHE PO %LH’ Pﬁgﬁé (S:lg[[r%glw?ésde’s one or nore
secondary ap®stpThOIAhtciTagehdiad BeseibQUAR BNty SUsBpged acaphuinesenbyiipe
formulated to include a core having fromabout 10 ng to about 500 ng of one

or mor &cgpiebly domerlatian yhrcem ankrmaemtispiblacegpiably” tolisap Setembom iRy Bt the
vitam p ng: 0%9 19g§ r%g AR GQAk Qghérﬁﬁg&ﬁicglnﬁx%gﬁw aitdrneg:aﬁllﬂ?e, 51‘?nac@1m£ah?e
core, at meast” 6he fthe one of 'nore coat | g layers, or conbinatlons

t her eodccopyble rafictdanélndmmatadiitt iofls 28PolpynicedightMbre Ebieatd 3ndddiibyonsendide, of
one or nore flayoring agents. In other enbodinents, such gel capsu|es may
be forWﬂI@Fe@“tbmﬂﬁ%ﬁﬁdép%pﬁ%@%‘ﬂ%ﬂiHﬁﬂﬁr%ﬁ§ag@6%mﬁﬁaﬁ%‘P%abﬁéﬁtmgg@t of
one or o AGH ! z}é@%ﬁgolé ahigfl Asd 2REmbRAMIGRO Ml Rle MubkAROo8icial, MHhidh,

vi tam and one or nore coating |ayers encapsulating the core, and the
core, abgheast, ponssiom, stvbuonedaincnrteeic oaital mglehayePssfewed cpabicrians mpkide

t hereof may incl.ude from apout 0.25% by .weight to about. 3. 0% b i ght of
one. or PTGy HEMSGEAL St e i HeTHGH aits vare NSt oo
to a netfofnfins, PREvalibdyRIgMncaRRIM € LHI6lpeicaBet hensligns akteasiinMeg
gel swatch ingredients, nmelting the gelswatch ingredients to forma

|'i quef ¢tbylerslizwae cegloonts oY -ngthyhgutingoer asdpigedisaatehmpiarh phargeeyticady d

conmponent that is .enriched for.one or r Gt i vat fatt [ -
encaps?ﬂcglft?lﬂa Eicﬁg ‘f@ﬁiﬁ/ ‘5&“}(}8(:18%%\98?1? %8&@?%%%2‘9“820&%F@S* ﬁidrgg'rrgr)g“c
enbodi @ thosiHac Heidh ad fFRyactd nidimeb@nid idraybigadigogtilc apsHagic Askishi ng
t he gel capsul e, and packagi ng the gel capsules. In certain_enbodinents,
the gemalist afidi mghedicehtatrivadcid.nispeide, agidy susclnplagid. datist 15id.oglugorde a5tdi n
substit . i fi targ t.her i e gelagin. gt A,

sof t eritrCapfcRidy FuBhEiql, B Rlplenk hARE SRTHOpAORHL Wil aca
col ori gigtaagendid. beardt adcidand tholikd.nat i ons thereof. [0016] Further
enbodinentﬂ are directed to nmethods for inproving the health of an

053] 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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i ndi vidual by adm nistering to the individual a dietary suppl enent

i ncludin fat cid conponent enriched for one or no fatty
aci ds fa%@ zgﬁlfoégSO%and a nutraceutically acceptable excﬁ)g;@ﬁ%&o\%ﬁﬁg%
enbodi ments, the dietary supplenment nmay include a first fatty acid

conponent enriched for one or nore activated fatty acid selected from
nitro-linoleic acid keto-linoleic acid nitro oleic acid, and keto-oleic

acid and a. se f aI %}ﬁaﬁl d. conponent # ne.or more .non- C“L\llnal‘ar?cd
fatty %H?Fiﬂ“%él Bae'Hr et 819 Ca a“° a rﬁcngﬁcgf Ca%}‘cd‘ onje RlgEr &R o,
oleic fic. 6iRARARPNEARD PehzAE! FhillrERAYL, md9eRs shexaennigica l@d(r(ﬂ%):mzdixf
deri va?ﬁ?eg thereo%ﬁﬂand in Zpartl cul ar enb%& ments, the di gary SUD& enent
may f uphdnglacitis| rn@teiew,t embani € (prmeic Y epethancrwéonih eqtbasresul fanic dive Ment s,
t he diet Supp errent f h r
e O e U
Vit am mglhid. .Beta ViyidasybuSricvidlamaric dad gaidcammc B3ds.vitanm n E, sel eni um

b- car ot ene, @I nkobi | oba, gol denseal é@rl an, |nse g, eé, nacea, graﬁe

seed ext ract®Sabhwtibie P]W@é‘ae“é‘éﬁ%?ﬁc%t? bags & “‘?Ié Té)%tSF COTHIEEIO W
extr aCEhI X%ﬁ%gtted gﬁﬁ?" acﬁ%eé‘f tlgae'frmeﬁt)f&{)%?ctludebﬁﬁ%w ol &4ty GRS tor{;zhﬁce iEXthRCt,
stevi a extrac axseed oi | orage seed , coenzyme Q O

gl ucoshrimgagemimtici ivesa tmh:;dbsluutfmyd)trﬂmﬂhach& appmpoatheiﬁiad;l metabi(zrovirota) n,

thiamn, ribofl avi ni a mtic acid nddrlvatl

t her eottits #kSurecnaiseiis merte, I rafiuRal Sng® Brdistesied et n e B or5n tEE
nore setRRAALY nddieNtons elceeh8f HILAM RS daf@SANMhfum gﬁﬂgl'éklhﬂld@otaﬁsh@rﬁ Qfdann
extract, wheat germ wheat germ ext ract, beeswax, and red yeast rice

ext ractnd zind Sudbral cligenia rsglis eqmbemede fr@ayteﬁ@rf @wswémt@@rwb ABETEONZIM
heal t h#heart nd Cl I' CU| ?t O&Xne%ly\ﬁ}n%me Hgﬁ&qﬁﬁmgmﬁ% %Q%n%&leb‘l}?@ngh%[nam n

suppl e | UdeP8rie GF Gore secon agent Selec

B-1, vi ﬂé%lpfbcﬁn&, chelih@rdicth&rofamivie teamléneatabﬁne \tnégaxlifhme(CN methaiglraineyiabdm n
D3, vitam n E, selenium goldenseal, valerian, gin and echi nacea and
such aP@ranar yhEap ghcenkaye THy cie be grenret by t%eﬁké}%}tl@ the &rt hy cjeptiona

pr o | T SERL O dldbodfeliddndRiNBBIRH e BkSentififenflbft ary supplenent may

i ncl ude ‘one or nore secondary agent sefected fromvitann L, vitamn C
vitam n E, EﬂlﬂdSbAcmeMcbﬁaey aeidsl as dshribeddinetaaipys supplieeen of ﬂwnb@trborahweat ed

to pronote health et ot her enbodi t he dietar uppl e
may" 1 nERUTE O gy s gt JdgRnt B QOt e PSR b PESnrTRoh Soit g

vi tam o, Fic $8150hA0 Sdtkeahillcaladitgas. dﬁﬂ%@éularve%kﬁ)ﬁhﬁéhts AL eRAD Rty a01ds
echi nacea, ephedra, 'green tea extract, and yucca concentrate, and Such a

di et aryap lhapplsecdmmreaﬂaa}cutfeccmhmﬂsanelddmg g@n@ﬁblré]aongﬁﬂoms @ﬁeﬂrﬁéaﬂtmﬁm@x organ
formul at ed eur o ect ant 017] |ous nmbodi pent s o

i nvent Y?jﬁplﬁli rSJIe%tbondl ﬁ%ol?tgﬂs 19k (ﬁ i%g © gf%gb I}'Favrluﬁra Sfe or
nor e Nickpitatdt Bkras dsanaind, ﬁaﬁbr@hm@ﬁ)r Qb&@@t |rlﬁkﬁm{a@d/1@f aﬂﬁnﬁapﬁuﬂangdmgrahha
core. In such enbodi nents, e one or nore nitro fatty acids may nmake up
about diowipry awéwgmusrs&na@é@ﬁel%%wvmwg Athepembodmepisatctiyated dalpsedids may
above,, the .co | ti Y cl 1 i I
compornt S 3R TRAGYY AR IRNE SRRERE IRy il PR iaBERRRAE et
rice bisafor e&aﬁ@leu E)xltﬂnﬁtiqedxpful% Actrhendiedast.i @at, QE}aﬂs (hlybert}ﬁ:ﬂdladeruetcsaémtm@ﬁohns

t hereof, gl ucosam ne derivatives, nethyl sul fonyl net hane, yucca concentrate,
gr ape @eWOBRtsF actiral hedra- @a?t@t‘fénemf%%‘ﬁéﬁracyt@i“ﬁﬁﬁoﬂﬂfsobaper’é’éi)’éféhséia‘iease

vaI eri ar eyt \Y

aci d e RRRR, SRSMCLEAEE S5k, I FERNRRGRR, TRS AT I JhEE g
onega- z&qﬁﬁtd Yespira@sy distaed eym:ircane dt,obac—cbl mdheidcluagi dissasol gaulamh dormation,

ej cosapent aen0| c_aci d docosahexaenOI C acCl a derl ati e or ination
t her eofbrosind! gy e riradt s it %'é%%&%awfgé%af ylf%afa@l%é é‘ii’é?? a'% 894 i ons

”Hy beprgé% IreCﬁQgé{{e‘ﬁ%on%ﬁeﬁﬁk?Jh %Idr&ﬁé)%‘dkﬁﬁrmerp% Ez!lsévg‘?éf?‘écmécﬂr i dhfg one
nore coatihg layers wth at | east one fl'avori ng agent and/or the core
W| t h athronic leukemia, B lymphocyte leukemia, neoplastic diseases, arteriosclerosis, atherosclerosis,

myocardial inflammation, psoriasis, immunodeficiency, disseminated intravascular coagulation,
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| east one flavoring agent. The flavoring agent nmay vary anong enbodi nents
and may fromberry, strawberry, chocol at e, I

butter, gﬁﬂéﬁkﬁﬁgighemn macadam a nut. coconut, queber?@?R%F%?@§§3?y,
raspberry, peach, lenon, line, mnt, orange, banana, chili pepper, pepper,
ci nnanon, and pi neappl e, and in sone enbodi nents, the gel capsule may an

enteric coating. The core may further include other agents such as

sol ubi li zers, stablllzers col orants, plast|C|zers di | uent fillers

di si nt SEFEHE s I GPHee REYOIHBNF clafrd, sdarorkctBiBle RgarsSh Flinyans 1&358
wat er v o€, S, f t r
ant|OX|dh%?%§ p?ﬂ%grvéf$ eslfﬁiiﬁgﬁbfggﬁéoﬁgﬁ?ﬁgag§€wgﬁggfg$ghﬁ g???flg%her
enbodi senit@ne. tdagcer anagstais dreaswihondopivetimenumn ehanpynvadaigoalirng dlggersindor a
conbln tlﬁh thereof may further include one or nore secondary agents such
as, &npl e, antioxidants, statins, squal ene synt hesi s i nhibitors,

azet I dl nonefjpds e fo COMRPINGS onb @M@cﬂiﬁieﬁy ahide@dtel ity dcldDhohy Gatadhohik@rad to
activators, peroxisone proliferator- act'i vat ed recept or (PPAR) antagonlsts
or agohiaitlayperpnsion PrylpHRiiee dlfedt prepiie s¢ drandalevelit withavt |radueatdo e Blog
(NSA utraceuyt I i t of: 0 he
| nven?ﬁ%ﬁ&g sg tth %8 1&&?,{%‘?@&9 o%gprl%/eg]?%& if tlL Qig{?\}atmg! rﬁgﬂlb% (())(’CII

i sol at idiginiitdred ﬁalﬁlE YWaB(deSWlfshmg”ltf)ltﬁ:hbdllnHSb)thepiyamlﬁe mtlxaxedafmﬂyrmtdm@fsthéor

preparing a gel capsule by conbinin el swat ch i ngredi ent melting the
gel swatneﬁma%wa.péw%e gt PhaT |”éfgié‘g}1@dw W ot E%aﬂee)ﬁﬁfgﬁﬁ ﬁ@sqcr?éed with

i auef bed QRhFIRLER L H0f Bl A BLIAEL dlicRRARPSUI ating the ni fro

fatty aci d orm a caps rying the gel capsule; washing the gel
capsul e; anﬂ)O}Sabkaglsntj ﬁlhherg@hbcda:psml estivajd@ORt)y aCidsenayrbt hodis! ﬁ@rxspheeparl ng

a nitro fat acid incl s of cantactin n eX|st| ur at ed
Fatty BEPaEduBosPE PBCURE o et FOTCOMEh G e tpBUr Hri PR 4L TR he
exi sti pg é&&%ﬁh@ﬁﬁ&ﬁ@d frat t%l@scl!n@dwemﬁmnbw&dﬁgnﬁ 2k ﬁagdee%mgmdcarﬁufo% m a
nitro fatty acid. N@tho&é for preparing a gel capsule including the steps

of contusé igngabgwal chydivlgziedi drngesrei lmghet Pl gt snercedss i aglr wulyiaplt 8ndey
o T b REh o Py R oAl PGy 1P 80 B R) St Pl

acl Nt tr o capsul e,
dr yi ngpiebendi@dni S@ps prloGactiva sy g kh&v@@hll@@ﬁ@&bﬁlmm%@@&kﬁz@l 4511g f(ﬁﬂkﬁ(ag@le
capsules [0022] Sti]l other nethods for preparlng(g capsul es i ncl udi ng
one orcaiding tigeie udeplcamic wordiany corgers R Bicagske for@@ﬁﬁ%ﬂg AEbHHY and

unsat Uratkesh LM YraBShaid & BRARUIE endliim@Nd ARGLARIHT MOMBRAUNGvated

contacting an'inter ate res tlng fromstep 1 wth an electr
mnthdrﬁmwngugnﬁmpbdqm@hdm@ureﬂg@mkﬂsa@aﬂ¢Dﬁgathéwmntehmmdm&mk hesufalurg

f t 2 | tch di t
el 11 D Bl g R Mg din BT P VG deter . G SRROGH CBIER ng
the i ﬂktff‘{g & g&iuéfwa; gllﬂsv\Mté hletmp!%lhg 8r §1ﬁhtrﬂal§(ﬁésdancﬁt'8ciﬁ&§&§ee¥hé ngelma%d Riftro

fatty aci orma gel capsul'e; drying the gel capsule; washing the gel
capsulauwaMdnpacb&@tn@fbh@wgeﬂccdpsnkmsdcpﬁ@g@puwenEMWMEﬁbn&ﬂhmdstbmune
r nore activated fatty acid include

preparl el. ca Ies i nc dln one
t he st‘ﬁgE%W‘%@ Wﬁoéuﬁ?ﬁgWy 5%&8&OWPK§t | east conprising an aliphatic

hydr ocar bon@bgs]l mgacmlﬁi activand WhithdiiaWdnen i@ ayoneueid fRtheavaagond
conponent at |east conprising aliphatic hydrocarbon chaln havi ng an

al dehylentzr oénéxeemtqrwmmapr s onlt sigodling. ld:ag@xmplﬁommna efmbodtméntt astireled at e;

genera an al kene first |nterned| i nin el

mor earhoaT BaTRE ARBTLIEut cRlbocsoh SR E op FRTTLGUT PR A Bline
gel swab:glenSOMHD-NgwWhite Hak Guef sietvnael sapite Bdalpitftvb ahferdiédiive répbhies @anﬂlg
encapsul ating the nitro fatty acid to forma gel capsul e; drying the
capsul aflangshpngandnectiyation: abaw rdaptgs drpgekagionlemenagerry response mediated y

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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capsul es. [0024] Celswatch ingredients may be selected fromgelatin or a
gel atin nodi fi ed starch or other suitable gelatin itute, a
softenerawg%yg@H%ﬁ4 sorbitol or other suitable polyol. gcﬁh%%%ﬁﬁﬁﬁéggent, a
coloring agent, keratin and conbi nations thereof. H Description of

Drawi ngs: Not applicable |I. Detailed Description: [0025] Before the present

conposi tions and methods are described, it is to be understood that this
invention is not limted to the @ rtlquar prgcesses conposi tions,

met hodol ogi §¥5db4 s inyEaceuEsal HsBe mayeignycany |a§‘“1é‘i“§‘6retdo”bé%r‘f8%Ye§‘E‘86%i
that the, h&rim AR oGe USRS iyt e A8SET | RlhikulaBiol Qhn tﬂaesy@tem@%? 18dal. For
describing the particular versions or enbodi nents only, “and is not intended
to |inetample &hrnqnemaﬁoxt lhen peebents ncnvlemttcd)mo V\pur@hew | dubbgareons. t@dammloys by

t he appended ﬁ ins. Unle S defi ne @ techn sci e tlfic
o it ket g S R e e T

or di napya$Kidmhbddimée afet ad:ﬁlnﬁsl%z%ﬁ% ARy EEEth&ﬂﬁarﬁnd IRt ehd %lnﬂ)oahﬁ@rltﬁrth@r
equi val ent to those described herein can be used in the practice or testing
of enbodideewic giayt bre pppednn thawnserenenor abrengsy ef étlﬁblé'dl%eéldﬁidid*éfs tHeviarers,

and ma no c d p [ i. ned e re
|ncorp%§ate Bﬁﬁ?% ep(%gg fﬁaghg?@gg 18@%bﬁﬁﬁrqﬁh&é in FE&{ hﬁd&;Of

const r u@dinasradion &diths Sbmpoﬂixhatoftthtepnem r‘uﬁve@ﬂom geithet alent iot e dohbinatidredahe
such disclosure by virtue of prior invention. L0026 It must al so be not ed

t hat agt @%@wrwe?WIﬁalwn.h? ipjsstablsd@siding shertmacting ndepet. Aggilagt anpeiist fogms
an” d ApcubRGh g PhithRbsd gl ngysenﬁ%om'mdm&tg%t et bl Ritnliation
dlctateé o ermnse or exa reference to a " 1s a
refereHEBMU@zmn@UQMemﬁn@zmehhsybmdqﬁqmubﬁkemt$fmbemenﬁnﬂmmmuﬁmnsm@nseﬁn
skilled in the art,.and s farth 0027]. us d rei the term "about"
means WI%rE iU 4998168 lPﬂéwﬂeﬁéﬂt%a% RO @P%ﬂiﬁéo AR PN AW RASEh i t
|s belggﬁqﬁggnmﬁhg§gﬁgﬁ@ 2Pat spfiYo means in the range of 45% 55% [0028]
"Adni ni stering" when useé°|n conjunction with a therapeutic neans to

adni ni st er HO0pAeageain ethai ¢Ieb<vchylentm tbe@pnrpnsmoras olathganveniion weayore applied
adnlnlﬁ

b I h
t i ssue Otcgﬁ}oﬁﬁn g% %? to gt{ 3 zgjé) 168 % rl??_ltwq%r G Xre g 1 afgﬁﬂg O%tSIhe(l)r;/egxr }r/ﬂpll WQI?‘ %gnslet €

"adm nésb&timeges, a ‘M@ﬂ JiSEEei lnﬁbl@cﬁﬂg uamatdarfamy hhidaon tHerlﬁf/@ﬂlohllﬂé}db@Qﬂépared
include, but is not limted to, prOV|d|ng a nitrated lipid to a subject

syst enishdnnyicshyo athyen. grdintione bumn plicagledrsma! ﬁﬁp@étaleéﬁmamﬂvéwovﬁ@r Higelife.
reacheg, éh%%me%% otbh$ %H% ncfdF, %ﬁrfbﬂ?l%la %%r;n%é%@ a&%téaefan agig in

acconp1|s By, o €, |nj I on ora a m ni stratron,
‘adm ni stdeatdtologicolly byceptrkevehitinods! 1nnpa1“0cf[bdimahb(£mm\mﬁs,hth©tthﬁ]l’calkfdﬂmlation

t echni ques. Such conblnatlon techni g i ncl ude heating, radiation,
ul t r asBAncSaRdREcHisal §tveett iy ‘éfgléﬁt way (g} | Tohe il A i used

her ei oAt AP SulpIE. ESUA0h didiRhe! Qera@ﬂ%a@%eﬂﬁ&%%[bhﬁ@ Leknal es

such as wld, tic and farm ani mal s The term "i'nproves" 1s used
to con@eyakhaknmms1gr@&Bmlgnmwanﬂm@ﬂmﬁhﬁ@@@gn@ibhemmnhmtmmaﬁacterlstlcs

and/ or the i attributes of the tissue to which jt beln ovi ded,
appl i ed or @Hﬁﬁ %rt‘(é}seam Ly rﬁtt ﬁ% IBVELonJ4iF 490 dﬂf&“ﬁée etndd or
CO”J Un&hﬁﬁ&te\ﬂnh hegvAl B aas edidst 8beifUaR It at adiifRua i 88a98d a'??xtd%z%/ dend

"i nproved" the synptons or physical characteristics associated w'th the

di seasedthstiatietmne 18k wilnitshed the guidiedowe oéhdminmarmgdn afOB8 HpscTteginar iy

QBT N F T L T,

or el iz[HuB’lﬁfit loRGompP&und to be administered is that amount which is therapeutically effective. 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
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di sease, condition or disorder. [0032] By "pharnmaceutically acceptable”, it

i's nmeant di l uent or excipient nust be conp
ot her in@&@éoﬁﬂpéﬁﬁf the formul ati on and not deIeterloug%#ak?%%%%ggéplent
t hereof . (0033] "Nutraceutical"” as used herein generally refer to natural,

bi oacti ve chem cal conpounds that provide physiol ogical benefits,

i ncl udi ng, di sease prevention and health pronntlon whi ch may be used to
suppl epent the diet. Nutracguticals c an be ei.t ur.i fi.ed or. conc rat ed
by st RGOBGE G HOLTFRY Tt ABHEAHGECANPERS QhACEETTTT OUGH GAHGR b ooo
met hodg o, Wi i, GRNtiI3LN. 194 e\VRL R | GYRIntin0k Oaldwlals SRDPhanGRsloglRXRMAkie L fof
nutraceuflcals include isolated nutrients and herbal products and %gnerally

cont ai hheatpdutiast Tonk bditivhe(2P]) owpnegdixnlr e el sio3abatht afrivhicha an

FRY, an
grer 2 oﬁ%icﬁgft%f%%cp §¥ rt{yﬁregtée, éxle;agng(r)e[tlaeg I 1t re@%&c@qg lci)ﬁve’ntlﬁﬁ)eﬂférle "llzﬁﬂ)tn en%?rtnr act,

es’ o ceuti
i ncl udghigoss. %%rdhh@eﬂQmayeE@defa@iedgfrﬂxiﬁoaxblréc@Qﬁ;zerg@lbﬁh%lszﬁﬂduntsvaé clesoaibed, for
gi nseng, green tea extract, and echinacea, nutraceutical s descrij bed

her ei nevmPdeyub df dtarp.oft A BHadn3Add): A - %?Lﬁﬁp@P?l)o%nd fofr Sipitel - feBsE hy

oints I system and
Jgelner aFe%QCﬁt %ﬁyﬁolog@]ﬂ%%q}se gfrlég)l Orgt%ﬁ%trgf?%n&a{ng% éﬁhp&%ct |yve agent, "
"t her apeut i [D0agEht Varous thibediapaut ho'tffbgarsangouno rrf)amr adrwtedcﬁattpesﬂtdedmered

utilized.to treat, conbat i.orate, revent or i pprove a un a d

Condi ¢ fgorach; abiastgromty PeAR M HepliE! Tt aRr Bt AP ELBAL

I nvent iy 366 [Abf§9d89 1hQomk fe%%ﬂlrﬁgsn%f ah BffbANRBH QAR mAPB8s abdut 20 mg/m*/day
obesity-rel at ed "di seases, netabolic di seases, cardiovascul ar gnd heart

rel at et dosed¥eng/nt &aeba@ﬁawmramnaﬁdctmm@gmerbatabv@ Misgasaky teamitt i ve

di sord r e aber t i on of, cel nd el

0055 S0 mefiBVEE B whf Ry R0RhARne RS S e, BMhoZhy S8 18 3RCe ey 6§
CONMPOSifJuP e x@g/ﬂmagt ebmtnsdo anpuWiTIdagal Gubsdrdedd aghi’ame. t Na gesiorird
effect, i.e., to inhi bl ock, or reverse the activation, mgration, or
prol i f enbedipaniss arteﬁffr%we rm@uabt)ﬁ Y1 agiivatsetiatip paif gdaoyary e trﬁétwggﬂ%%%ﬁ bed
herei n b efa t as
appr ophareHEs i Hle CEHAE aPiP ARG AEP sl RERAGRN Brok bR AR |2

i mpr ovahwintstiatiorbycled of e dolydddshgnmaglésaeisbed.deteasesthaduphoatoninenisiratied

that the conpositions described herein e adm pi stered tg heal t hy
subj ec}(”s a@r‘“‘i’f}@é icgiba et greadsinthpi 1 PHY ’@ﬁ‘p@é}’rﬁnfﬁu RAB HETeR PeGRUSE esVEn of
devel op UoRePBS 5&@% {eB falll %Qrdgﬁ{e n%?m%m le%fafb!ectod%epa%fentaarﬁpﬂﬁ Upd produce

adnlnls ere according to th ention to obtain herapeutlc an
pr ophyliaktiral gfkettgcaheffects.of cour se, be determ ned by the particular

ci rcunst anc roundi he case, udi n ound
adnlnlsteregﬁ ﬁh ﬁqﬂﬁ%§$#£@8W?dﬁ§F?5? f¥aC¢kW$WEB§@ﬁQF?Y6%§%§| Hﬁ?@%ted
Howevess, ft wwéh! aPRadtNGes S Q&e@gﬂt hz?ftleéshQO%hS}SQ/@lgﬂp%@%strﬁﬁﬂ%§ wagqtnat least
intended to Iimt the scope of the invention in any way. therapeutlcally

ef f ect40%e barmstight, @ﬂeﬁmﬁﬁ%dmdweghthi@awdﬂﬁﬁbVOWﬂﬂﬁfwyﬁﬁeaﬁﬁ@yaﬁ%ﬁﬁuﬁte%%ch

t hat n,t i.s nls h | ex abl e exci pien

conpos 43ﬁ'w?¥h5§pkﬁﬁf(griﬁfm?g% 5H¥ZV§ gﬁﬁéf %?%Q%Oégh%Ornm“:ImCWEOf
concenkdii@hie@MatBf aci D Clal pafRiieR RTHalin@td, B sl spb&syIer acbO&a@rauprheld Bhyake
"treat." "treated," or "treatin as used herein refers to both therapeutlc

t r eat mémat laasd 1 pYedphytiabt cloagt 2}9&&7 weeht.vé laslallip &% wopgldr dilepst A0owjleast i s
t t |
i sbor PPy G BUSULREDob BERRIh A LBHEL IS WU B R SRR Mg

For t hz&inlil&ifsﬂz@c&ﬁ&n@ﬁn bfhleﬁ einbyéintehBna sb@lﬁﬁpe@lealof @ftr\dt&sil faggl aciels uxhatySmalr‘fchprde
but are not limted al l evi ati on_of : o di m ni shngnt of the extent

of thebeshdip @houtdI.OQo@ B verht gibeulade tQ t“%fb’i‘ 75 Sk ykieh} 08 aboy 0V Ey 2hoMf ng)
of thesst ?S]t c?gt,ht OIP%K?CQH? aglhg)?dmﬁl'lsﬁa&qjelfq[ ngh%esor nqgrlltgyt éﬁitf?)%tctl{?z{ted

slomrng 0 progression o cond er or |sea
anel|o@aymadtomohheummﬂﬂmhymefhﬂhahnd@@1mmedmsea§e &mate4tandonehﬂs$xmn

whet h I
(whet eg topa rotult ? 1 o?rabrt)t?t Iai 20’ about 2:1.
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whet her detectable or undetectable, or enhancenent or inprovenent of the
conditio i sorder or disease. Treatnent includes elicit,] Linically
significgﬁpquﬁggﬁée Wi t hout excessive |evels of side e??E@g%&”$¢§%Qnent

al so includes prolonging survival as conpared to expected survival if not
receiving treatnment. [0037] As used herein and in the attached clains, the

term"enriched" shall nmean that the conposition or portion of the

conposition includes a concentration.of the identifi.ed canponent that is
greater t hawﬂﬁﬂbf%‘nﬁﬁﬁﬁpﬁ‘bfmt R HhpSHERE S LHCHV‘I‘t?(fl SEBu ?‘P‘Hgé“aiy&)et Rgpared

conpositiObhe FOEP XA orW ddhBiffiRheITaP A An@¢IH N atigd bafpbyitias iadsidstered
conposition enriched for activated fatty acids may include greater than at

| east BQynMladt aboat 8% foatboyt H¥ddy Whehtehlme 25% oorhousV1%dr whiaht, jog about

enriched for. actiyated fatty .aci e at. le .05% by wei gh
Sot 1 vasdd ' appy ovF & i alu Py TR RS B G Pl G RN g e
| east [hadS% BY nEh@hhtea A @6k IDANL Yin @6in@osiBbdns @asiinilg B&Yoabyvanel BAA and

activated fatty acid, at |east 0.5% by meught activated fatty acid, _ at

| east 2cOMCBDRS] BitackEapd b dcprilarctiyated LA sray| hearesepoarhy Wikihy Ftloatt i at ed
fatty aghd, 130, 5q.00 (LOR3E) Fobediment s, qh LABCLOYRIVIAMiRE SERM A RET €1 n
are genera?ly directéd tfo activated fatty acids and, in partfcul ar,

act i vauetonnsatagdatDadAf at twellhak dson-Asivaed dERAr endioarDHAache vatight fratia yof

id" ref to a.fat i d_havj | east | ect i t hdr awi
Coval ciihgieDauRg TG Fa DsnTan S Caitlr Ltel Bl (iSaryl 4F ok 4l ¢ ghat g O
chain 8%?@&&%&3&?&%% Bued (Rchdrvatfd Hy%éiéh%hﬁ%e 'Eﬁéé]gihﬁ) t%ytfﬁe@auat&des%y any

nunber of el ectron mﬁtﬁdraﬁﬁng groups at any nunber of positions on the
hydr ochrimenltbaghnit iapafanble bestdranthwiethyd esiev fogn gif chepoPafptthecidesien drddri n
either cis or trans configuration at a double bond or in either Ror S

absol ufosms per BRRRE H epydange With s Presintigy 9o eogeni ¢ center. For exanpl e,

in one embogogBtny @D A HAREERL t e BLkidaRBYRAVRIORRS! BE i Yared HBSIr awi ng
group, and I'n another, an activated fatty acid nay be substituted with
mul t i pllidfeaine dhscofatiy sdidrthan g gooapsart faty tacplsewplb sihitlonis isat@nlgnede For

hydr ocar bon chai n. ile the activated.fatty acids of the. i.nvention..m

nave. anane Ronni TREFIRFTY BF o6 06 PP Rih PR B edBu RGN AR
al i phafidif Y H1Q6 AEH0Br 6HBbiNalsHsWRERoL R Ciafsbaxyv@r MthalcidsanoBe tombined
termnal nmethyl (w), in sone enbodinents, the el ectron mnthdramnn? grou

may bewpbgioniagteatedPAi andan QAL Te sndopmbedimentsethe rto el agtianier Ao eéCa?%g
d withj t .1, carhen f t he tepxi h 9dj :
and w c}t/(?r Oé%gg%{e% 8lre(1:ca 501§ T n(élg-g]ct%?t‘}gedbgﬁg]aga}or 'ﬁ*ﬁefg%&}i !#c{'t&rf?fé)b%%f g@?qb W S

the el 8¢ N w awi g gr osItion carbons of
ei t her [ :uhe 4«arbexy 3tierm mab:1car ban mngHroculihenbmelihyhts t @tivhiedllinokidand oand
in still others enbodi nents, the electron wthdraw ng group may be

posi t i daEcRc MHYDSceabBehybr ERM tadrDER. @R cadlt Bbl et HaroEaryBfY &hd/ or
the mehlach 8 1HRRlor AP L AR 1.1 £41 E 210 0mqd) BN 3, Qe Blect ron
wi t hdrawi ng group nay be positidned ‘on a’ carbon directly attac%e to a
doubl e bond[0066]t hesoart émtatdaderdtatthy dagigd ré men ng deseribed elodveanambe¢ hoinbwnedg

Vi nyl " oup. The el ectron wi thdraw ng grou f such vinyl groups. be on
oi t her "B d gt mIRN oD A bireA BENET AT HAIEEL dift ShABk et By DTS of
the i nyentdsonidlByhe-0aytv@NGia P! bdTebBbinbaNw RN CinBbEhAGN st i A RWCRE sYhihedis
groups at any carbon on the aliphatic hydrocarbon chain, and theré are
sever ainhikdyss, apdidirmmetasalt amageadds, dowvydeasibdlipemotaavd.[dinecatabolism activators,

el ectron-w t hdraw.n roup, ,n one iment .. an actiyvate | ei ¢c. aci d
Cocat adenecns BEItath ) Riad Bt ERRRS EE Pt B e E G Ruth g e Bhne
doubl e, hpgaeroldenal-afamndBord drueNERgDsT iRl tBe Nké, Gn@komBRaiféds théredO) carbons,
may have an electron withdiawi ng group at either G9 or C 1O, In another
exenpl ary el®86di Hrenantiogidanetof vatiews dmbpsliers.guadincbide aoe eataidmt kgpendi c

I T

and 10iia 16 @htsGachanGacticaped av@natoit ll@Gthfrodhd a mixture of the same.
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wi thdrawing group at CG9 or CG10 or G 12 or C1 3. Simlarly, other

pol yunsat tty acids, with 3, 4. 5, 6 or nore do an have
one el ect‘yéﬁhfﬁ{% ?‘avvl ng at either position on any of tﬁglrglég@lgﬁi%%ﬁ
carbons, including all possible permutations of positions and

el ectronvvithdr awi ng groups. [0040] In other enbodinents, a nono or

pol yunsaturated fatty aC| d may have two el ectron-w t hdraw ng groups and
there are several ways that an unsaturated fﬁ‘tté acid c
ory&®

n hav
el ectron-w {Or%?h%aﬁﬁ“ g?@up@mg?ort BxdAPfe, PiOA B ﬁ%‘f‘ﬂl E}ﬁ AetiPyiEL ed
oleic ( Cr9ae [ 8 o ndaldcMgaci d
o o1 el ArpiRRaac ncRYE, QO hMUED IScApidS, PRl i Tekonggcl O
car bonguam&ytlmamevamtml eiTt Vasating torvrdsnaw rag)rgwmmratﬂutv@itmucandl_sal@nthe@of 14n In
anot her exe Ibar?/ 7 Vacgltmsnt n ctl va,[ Ilncol ei c_aci d é\octg eacr
0. 12. - BN RRE R R ey A FavG ARG Gt s B Fhovb ditiol e
bonds ¢denat echal@aldy %c&%ﬂ@ﬁﬂlﬁsr@cﬁb@p&lﬁviﬁﬂolm ghigBulifids Ahy Garrbansinang t he
9th (G 10 and 10th (C9) carbons, may have an e ectron V\nt%dravvl ng group
at anyetamplofrice freangdiagth phsatgenn. \ghqabgera agragh besspax. g reth YERerEQPIERH ng

bl d
B! B2 DEIRHOE, A0Rior 28 sy o AT i At Bng G
fatty aeidamp, tehetihide! efetiatibd @H@ﬁ»ﬂlc@ﬂ&l@ﬁhld&h&brﬂa |sei’ﬁg)ﬁ§m$nea1mdm8<,tu14 théreo6 oOr

nore doubl e bonds, can have two el ectron w thdraw nq at tw? of the

posi t i dAEeEAMEAGAIRF  eRdchsdubIdasksermMEiRY nsPUTEnc cadTtiogeaicp N osirighed  or

per mut atha0%e RlalRQRd sORS: f'ﬁ@féo?'o‘?% E&Hu%‘owﬁh% gguﬂf Ritire (qugéll{]i%; dpgl ogy
to the preceglng escriptions of nmpounds W th one el ectronw t hdraw ng

gr oup ara pwomat@cicaltnawiepiatiicavalt g tlgs'r oupunilt mixgu@l somposs pivkdeig ol waweer

three, faur, five or rmreeetro t hdr a ups. .Fgl | ow ng. t he.sane

| ogi o SEBUGES TG h B T AEEE AL POE T SOm B AR fie et He Rt

el ectrpp e%thrér M 8@ H QY An e Eﬁé@atﬁje%t upsc:w $didnaM (19798 QURSephenyl)-2-(4-

pol yunsaturated fatty acids, with 3, 5, 6 or nore doubl e bonds, can have

mul ti pﬂ@lreplwwk)o?nhwr@mﬁ&Mﬁvgd(quplw,yl)f -odrazafpitgl3.oF nepare]-oas) Avesi J.abinsd

Goubl eXBond ciPHaRe: el aREo 2 15GHs T by maRESP BB AN Bt

el ect r@emmyﬁ]ﬁﬁﬂwzr@egdlﬁbmﬁ(see[ D(M@ Chbg.,14a ram3-EoacoINN- W t hdr awi ng group”
is recognized in the art and denotes t he tendency of a substituent to

attract val 828 kPbceatdndisny erhanestybordrng Habrigiver blood ehpdestigipkigielieht is
el ectr t o) t he
Cevol | DRCaihe (e Mubiber SERRS, (o0 BEH AP Afiop Rt Atproft, HATRLILE U OB Yoy S
const alirhitéd e@, the.@mpodnds NMascabed Ad\mmmex:é PrtganApplidaeon SYae.y] 1 WEQSaR1 64 44]
Book Co New Yor k, (1977 editiaq p. 251- 259). The Hammett constant
val ues%W WEI@]@H@P&]{W bﬁerﬁ gnge heggpn ‘é‘l‘@(f’tnffﬁtuy -donati ng groups and positive for
el ectron w fﬂhzn_]al‘é%?ﬂ ?ﬁ@g)?éhfeﬁﬁ{r a%ﬁ@a[fpci Gede {%r "@P’%@) SRORRtaRMd/bOLnR rﬁsts

substituted N about -0.7 and t for a nitro grou
about B¢cl8de.[0043] nEnliodedentisr eiamnde Pli’w%faﬂp}mn PEARogparss. %&RMMP%AEM ron

wi t hdr awi n ro For exa tron-with rou

Bt ara thofd e Do o7 A ey e FCEES SAEYI T ACRR b G Do T BT
car boxynhfoufdd. hnll-EOWMos BHL Bivef HlddIRholddRkd des1{ b inhibithg ﬁlgrsyntﬁés(is hnd
fluoronethyl (-CFn), cyano (-CN), sulfonyl (-SOn), sulfone (-SX2R),

sul f orvieereden cf (mgscm@es in"the divgndnd agtivasniaubpprold NipasandExdanples of N@a)te I n

nbodi b
SO SRR S KNG SRR OB G 4B, ERAS B chesl o

enbodi iBmbrss akhie @b@&bfeorremﬂmgkeammgﬁtﬁ&ou@drmz)émffmfdﬂua edtrge, E@rnﬁ&mrml e,
in particul ar embodi ments, the el ectron withdrawi ng group may be a nitro,
amoni ramiBratsuimdyate. fheoBbrates asetbibdi Wemtand eamebiagtiang athewof at PRABaaggnaf

the | g ggmi{eslogn(?gxy ap\glé;% 19{5 rpcqﬂfel yfo? u&ifng Utt%gazPMdlggJ}m?l egotx(l;fapaz\gﬁg h{jr %WVH ng

gr oups -or group
rosiglitazone. PPAR- alpha/gamma agomsts and/or antagonists include, for example, some non-
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(-OH), reverse ester (-OOCR), alkyl, alkenyl, alkynyl, 1 and 2 am nes
(-NR2), nit.r - ), nitrito (-ONO and the like. [ T ty
aci ds of r‘é{h{}%‘?‘ﬁéﬁ? s may be any unsaturated and pol yunsggfﬁl@?@gﬁf%&%y acid

known in the art. The term"fatty acid" describes aliphatic nonocarboxylic
acids. Various enbodi ments include nitrated fatty acid having an aliphatic
hydr ocarbon chain identical or simlar to identified, naturally occurring
fatty acids. For exanple, aliphatic hydrocarbon chains of known naturally
occur r imggotidingdiones. duvigtisizge et anrpeliiiy anBRAH aghicombdion BRLEVER Miiver

of from, 4.c i t | I may
encomp g i el 8r FROHboR e “BURERTs s RO RCIIRR, fr BladfIE AR AL

non- nat ur al [0072F Blonsstangidhli rkerinflGanatoeybodigreM$SALdIs)t hayi wdntel on vacduwde
fatty acids having from4 to 22 carbons, and others include fajfty acids
havi ng FFwAtpps pby gniegtippn SRt R ELE- the %@d&%%%arbyh%fﬁf\? fqiiovang’ |
ot her i at LAS P Ve er, call el

AR e R e L G e S ey R
br anchedclatenameteor metimemio catd, omaalroeignd. hetobdodiaco ¢ bethmiace halialine amghgnesium

various. e di ment s ch branch may includ n_al.i phati c. hydr ocarbon.chain
R g R S L T T A L ey

al i phatdxephyeh, oGRbP@Rer NRinButeh, fakiryfeAC] sdBrodén, v adib@itsh, e rlaeiovet sofsaKile
unsaturated or polyunsaturated. The term "unsaturated” refers to a fatty

aci d haweenyila daracprifit lupitggeriboaptrowilcorangloxiiam. i ncl udes at | east one doubl e
bond and/ or | nt .. In ngr a' d". rQc o] I oes
not i ncl ude[@ﬁgfgg{?g?@ etr)ltt)sndgu%glfnt sgrks)ds%et une@%éé.{ﬁ%lﬁs,mga%gcgﬁ or@u{é?&%‘ ﬂceaq
hydr ocaqliaterthai dhyl & ths aganisadescribeandoh@snd he: sraxbieLEatimtad entyalciday dihageans.

"Pol yunsat ur at ed, "Wg;ner ally, refers to fatty acids having hﬁdr ocar bon
chai nsCSiidth HEBIEMHEN BReIHBEBIEAoRdY PRRdEARNSI 8r BeRiase S acRelaiisaddirat ed

or POl YHASHAALAH dildmB! dcOluitBEdRYE (RIBAAITENR FhoREoRbr 8Yndary

| ocation along the aliphatic hydrocarbon chain and nay be in either t s or
(runs cgoni.i YJutratduaeals TheainegmationScdmbiehtiors df ongediontslaee Wolhdnown whilehart,
carbons adjacent to the double bond are.pon the sane side and the ter

Er ansin b dremng g B R TRO A GHOCAF BERC S HEEN Do e dBtire
bond ay @o@BinQ@&Pﬁﬁt?a%eﬁlcgﬁSEorE‘kuﬂn%l%', LY varfu§ embsdiftatsS 8RS &ty 808s mhy BRS”

is the sanme as E but sonetines the |UPAC rules for nam ng conpounds wil|
gi ve ttreopposivib ofamily mclwdinghvijaminhd, By pickading sgaminnBli BrdaB0eBek2, (Fdp

exanpl e, , a.ni t.roal kene n_haye.t he .carbo reups "cis" but ,the t

o oups ERZIE e FFORE B i NE k Fd Mg S A0 BeRa0 B R it A b R one
CarbO”&@ﬁ&Ehﬁmﬁ%&&&ﬁs@Rﬂf@[ﬁ@ﬁ&@ﬂ;%ﬁ&%ﬂﬁBBmkﬁﬁkﬁhﬁﬁﬁaﬁﬁbhggnﬁ%g!&ﬁhﬁb&@ne)
are on opposite sides and thus are E. Therefore the nitoal kene anal og of a
"cis" gepbbedishacts.spbatruglubge amcghtritesr giabk Baextr@itnii¢edrhy extrave Wicabgdriene
anal og of a "trans" double bond is actually.a,Z.nitroal kene., Wthout .

o oh nyPrs Bt B WS The st uahs RSt AP A g BhOS big « ne
car bonoighaich 4sCilgxs6ar BPNb&hg Beddusbil Bandi bthoakkan eliraBntita1dedeponciendci as t he
hydr ocar bon chai n. Doubl e bonds in "trans configuration al ong the carbon

chai n ¢acparise c@tbogluetraming derivatiyies.r swtiRdndipnrigetivoe. pavetenise agigdbitix bon
chai n 9, 0G4 Q08 Gl B HSAL HnAkEd, AR AOhY YRS ALULAt Gl RN RE L, have
een identified and are’known to be naturally occurring. Such unsaturated
or pol yandabutiaoed matluralyl yuteeesttcal 0gn fhat ihyorpciadsl, ingenies attivated nNedyugted an
even nunber of carbons in their aliphatic hydrocarbon chain. For exanple, a
nat ur afINAIBEE BHIRGEYUCHSERSEHRRIETER. pol yunsaturated fatty acid may have, 4,

6, 8, 10, 1 scukBentBdi d . . i NGl .
07411 dipfent 2 Bfte 3PmAR LAl : b H2©
onega(w) - 3, ﬁ’w‘éﬁn\égwuw '?l vv-@%%at’t ye acllngs andt ?lﬁgmg{&g]e. r%yy su@% %d§?t“§/
aci d maydine ausefacdutical fermbedingenipsevefitindeetific eifdeh@n or Tidécasiynmbbbr éxampls iused
to refer to the term nal Eﬁlh I cdarbon of the %Iipnatic hydr ocar hbon chai n.
some embodiments, activate attgf 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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The pl acenent of the double bond of the wX fatty acid is the carbon-carbon
bond X n r of rbons fromthe w carbon. For exanple f y acid
has a do%é%@ﬁﬁget ween the 6th and 7th carbons count ?ﬁgﬂlgg@g@g%éfrom
the w carbon and an w3 fatty acid has a doubl e bond between the 3rd and
4t h carbons counting backward fromthe w carbon. Various enbodi nents of the

i nvention |nclude nitrated w3 fatty acids, including, but not limted to,
| i nol eni c aci d, phal i nol eni c aci ei cosapent anoi ¢  aci d, gs?ggntaen0|c
t

aci d, 6%%5%‘@)(5?\@“8&% 8T &Ficr Bt e OTABF FYe Aney &Fe%rev@f BiBings
I ncl Udh&adtéaumﬁ%uhg e d (0 cx{%ésbﬂéﬁl Aa%'ngﬁo MBERBLAL Whb hatdly ddds
i ncl udi ng, bu limted to i'nol el ¢ acid, inoleic acid

di honoeganiarchisnoheiraceadead vaﬁdneammbtedmu m:tlamed ;or it reahzerctemﬂgnﬁta\tet abilatadsds

i ncl udi ng, but not limted to, t ol d; an ni.tr w9 fatt

aci ds PRENGATFRIreddirt Comgtnpg ﬁf‘fvé‘geadtg“y B‘F‘g? it céoéle ’é’rgjﬁlf‘gb g%ad In gt sy se
the fathyodslefs. b8y %'tt bR fEBYr ?k@@ntp% B@Jr? bF %ﬂc&l@to‘ﬂﬁ'd@aie’sjprﬁ
nonencl ature in which the pl acerrent 0 e bond is determ ne by
count i pgphredrhyt haniamgosrtiohted Hette aridoxyikh oola@S@ho apdeguGpids, denbrassexthst,

carbon _in aIi hat i ¢ .hydrocarbons u C ng nclatur ereln X isthe
nurmber SHPRE é‘%ﬁ#ﬁcmﬂ%od[ﬂf? hrganfagﬂﬂbﬂ%eggg I P feg br %n%/o%f'tr%m]swo?att he
i nvent b@m altfet, ibaghwaderedohd eick ex@au anal g ptifer hmrmtlumé kiyovaC @wxhibigsttad-t y
acids and derivatives thereof. [0047] In particul ar_enbodi nents, the fatty
aci ds 0k¢ pgtpéy. iim fusthspenhedimenisf camponp iy svith \@ﬁmﬁagﬁtmﬂ%@@fabescqn&vﬁd deirds.
As use I (0] d t C

i ncl udgX n lg’réaf‘utgir}%%&%g Rl;}l%hl C oﬁ%src?ﬁet@‘sf%%t eg(S:[P(fp {nChWe aj’fgr{a%%%t %@%Ndﬁﬁ%
accept abhesestaeris C, dﬁamuaEJ Me&,lermﬂﬁjaltg@t\eﬁh @mke bﬂebg smdd iBis walb kheah |tlm11 No.
2004/ 0254357 to Zal og a% et al. and U S, Pat. ré%? 81 1 to Horrobin et
al ., edPXHRRHITERIOLTREHEhYUrARBISBIGL et ¥ Oﬂéefr&‘ GENSIYS. @M ¢ Mgy Py

pr ecur 5ok Rie@o %ay Erééaeﬁa@fdeame@wew @sstéﬂﬁﬁieeafe actr AP a@fdswné in@bdsy
acid olls 1ncl ut are not limted to w3 polyunsaturated, |ong-chain
fatty amlsdslfhfwiftafsmaraeuciwhpent aenoic acid (EPA), docosahexaenoi ¢ aC| d

(DHA), and enic.a es w3 fatty acids 'th | y.c such
s omon 075 SR G pivaBE Rl s i G aSindl i SlE il it

pri mar yomaﬁﬁﬁ@dﬁdwb&éonnﬁﬁéd Arysindle abe fosHentias by &hdwn afelﬂsbdgeufbybx €M% and
fatty acid ethyl "esters. In certain enbodinents, the o>3 fatty acid oils
may besdrohgmbbdimsntsatipgphikis dddigonsth nusragmpcally DHIxE m@m?@émmebe chiabwed |
g?rtr;gldl \ﬁ%th he a%tﬂvea ft araglélls c§< (el es%ne oegege};nlb 59]{ n X?‘ﬁg)aceffva{ea f?&& acid may be

gl ycer lemlat@lerauc&l n@ﬁ«h}@h@lﬁﬁh@ﬁﬂi}ﬂbﬂ@ mﬁﬁhhﬁ@@lly @b@l@a c@hymlnt Pl dsor &Xamphe
like. The w3 fatty acids or their esters, derlvatlves conju ates

pr ecur BEPY1Ngs SIPREG Seresi helupis sCaRipehinte ah Sig eug@éula QhEICOTRralig

formo preferably
purifi g%ﬁj%flgchacdgl gglrelﬂ& agénl%ﬁ%g” A(:Ugﬁggn? ?Iget%éﬁsdtéF l8(7ar| 0 la? %njssh oils are
known and ugerell In&mt&dunmesmf whichvadjvawddattandd an- c9>nitam¢dywah: hdscondmng famy
such o may be used in. e odlgents of the invention. For exanp

der | ve Frasme et #givasd faitnasid hay Redminipgied 1p o yparag Samarumtafr%aéh? e
tuna, &bhhdar % ht %ﬂb%t QL8 WGttt ?@HF&%dosferi"at%ly w9 otlfb'?cén‘ﬂ’)'o%lrﬁ@ﬁé Yhe

acids. In ot enbodi nents, commercially avallabl'e w3 fatty acids

sui t ablegiviited fachummay. be |pmlvr£dftd| ionhasyne dvshgedenit dsutnear enanrosedonddry @dertto In

| ncrone 2250, .F2628. E2251 (}%ZB TGR2162, TG2779d T62928 TG3525 and
E5OLS {0 Bl h O OHANOBL ECOYBIY RTINS M ) BIRUHICY 4 EPRRBOBERR U
EPAX500RTGon EPM&E@m BRAYROSATS e KSR dali8RERnd KBORE. ang KRAYZAIRRE
(Pronova Biocare a.s., 1327 Lysaker, Norway). In certai n enbodi nents, the
w3, wherefaandapebde f)fadcttyrnamnasanrm%prmmsﬁ anQEnired apy ofethesedondary, aciive agentel

O f d h QOVA whi ch
O ot 1SR RS R R b RITEAG, e R e SR BCa bl R Soppline
Pat entwiNpshe heXanéé hecdnd@Bbagefit/inan ehne 698b&D4. 10001 t6 Abaitel Jveriely weight or

|ncorporated by reference in their entireties. .
about 200:1 to about 200:1 by weight. In other exemplary embodiments, the activated fatty acid
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[0049] Simlarly various plant oils are known and useful as sources for

W3, w6, fatty acids, and any such oil may be I i ments
of the in\yggﬁo\(l)ﬁﬂ%of’—’or exanple, olive oil, peanut oil. g?ﬁ@%@@@@?‘? sea
buckthorn oil, sesane oil, and f poppyseed oil are useful sources of w3,
w6, and w9 fatty acids, and in particular w9 fatty acids, such as, oleic
acid .http://en.w kipedia.org/wki/Oeic acid : cite note-pmd 17093
176-2#cite notepm d 17093 76-;{[0050 Q her 8<5ﬁ)Odi ment s gf hg)e i nvention

i ncl ud@aﬁr‘i@éﬁf’ﬁé‘t‘@d‘“&mwg}ﬁ O &l hta SOVl el TERR aPRYtiY P&E? 9OUL ds
whi ch & V, : aBout 11,
13, 15 RGP Ip D WIDEE 1l RRURRRS S R by PRERERIR oyl fbus

t he oné my tovebeit 60O Ineg. rbruds S ass ot alatie FORinmy andrebeat rmag Ity abedulPimg flatty

acids may.be at .any position along the aliphati drocarb i,n_ and the
doun! e e Ry ek h Tk Rl R ER b P AR oI RO RGOy aBe
enbodi pERE Sig Jrfige B9 rmd?@w!;@kécﬁ/chw? (k149 £rlt A06uB T IElS dBbut NS WEteo 0ROk
nore |inker ‘groups which interrupt the aliphatic hydrocarbon chain. For

exanpl mg th nbao B0 enboldi streim eompremnidyatioet ] g toyabaeti W mayr haieabone ! @ mgwte
non-car?ﬁF-carbon l,i nka ebsugh S Eor exanpl e, ester, ether, vinyl ether,
am no, * I ORI ST f CRD 5‘?’%‘?1@‘6%8 ition within the aliphatic hydrocarbon

chain. [ 0050go7FPThexaniled fa®MRedh srentisuPémbiiBmeny eyl Rprepetdseasompouads
of general tornmulae | and Il: wherein R and R are independently sel ected

from - khawitl imihe at-edior saamplendr anitisylageobpdimants. g Agivaksdt fapptacidspngedet o

-COH, 1 0R, «CO - - ) weaiFrte B 018! and FER 01 - SOPR,
S, 35 Py e G il s R S 5

R2 is anivelegchtomid, bhd irapdrigulgt ainp-fand anidandd Retarfetty hqide pendembt ysolated20.
Some enbodi ments i nclude conpounds of general fornmula |11: erein R, R2,
m and Rurdied %(scoﬂ%(tflafeﬂéﬁr‘%gﬁvfgs,h ‘RE ]é’rfﬁg@@%qog}m?rﬁﬂé’ﬁé‘ﬁﬂéﬂ?q ,“ysﬂércg@?%&ref rom
H G, - 0cin SRR Reeurfhe unfaturaBl, fart) ractdRith oEbbor 1398 nit

- SO2R, - %%YCI\(I)%CEH - Nﬁ%ll'«r% L NAR2 +% TRRS aralldi R ,1 koanc?rp ar erfl 0

i ndepeadeaihing, co@pbonds, aftthgenaimg ageatseandictepeigdentingyageds and, thaiad vatedr iaitn
each double bond is,in either, cis or t{qa’[n ﬁonfit uration. Llrs1 Satcill'l ot her
enbodi et 1'%l Seish B be(gf at'e GOVt aﬁ? om U T &> s dBst 't GY'8q.

[ 0052] e hhsui@ehds Vel 8 thdidd ds In AChdSarHES 61t iR QRE plROMRe BBYNnO6r PlotPesfecloind/or
pharmaceutically acceptable fornul ati on. The term "pharnmaceutically

accept edtdlpsts.i sPFarsexdntpér. ennear@immemhodingentst el wierh Guidagids ampr bprrewed bY use

h i cal . - I j
cat ronGTAErRas eraPf e o kR AT Faor? AL S LR SRR e

i ons i Aehttdaichbidt arBmeniacdr piimbityesnines, AapRrepr bay@nakkbbn oxéiadibn satalyst as
al kaline earth netal salts and ot her physi ol ogi cal acceptable netal. ions.

Exenpl gasyripasing U-clasens Na- driidnda)- whirl isuberehyi ipeiroericray ieiTamt bt d¥isitim
sodi um and filo781 s el pYsiah Y Al EeNGRTon PEEIRLLE] QF GARLGrdPRS DelLde

pr ot onat ed ary amnes and quat ernary ammoni um cations, including in
part, fatty aeidbylagbe neconaplshby liang @eariddy M sadidygnzydhedihylogreticamameies, which
chl oroprocai ne, choli ne, B(&Ii et hﬁnql am ne, ethyl enedi am ne, %I unmne .
(N- et Hyy d%eu?%’ﬂﬁcﬁéi) ©afEprEEarng VeI MplngFegst Rl nEEEE T Y e cept e
ﬁc'ddsbélﬂ%di'ﬂ@m. Wh LGty bAdt tRTdo9Ren Y RILOGH FdiEgyaRiad behy ol @i &aRPlcd in
yar obromcC
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:
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acid, phosphoric acid, sulfuric acid, nethanesul fonic acid, acetic acid,
formc agid, rtaric acid, maleic acid, malic acid, citrj i isocitric
aci d, sugkgﬁPﬁﬁH%%a, | actic acid, gluconic acid, glucur%ﬁﬁﬁmgﬁpg?”a@ruvic
acid, oxalacetic acid, fumaric acid, propionic acid, aspartic acid,
glutam c acid, benzoic acid, and the like. [0053] Isonmeric and tautoneric
forms of activated fatty acids of the invention as well as pharmaceutically
acceptabl e salts of these conpounds are al so enconpassed by the invention.
Exenpl ary pRar maé@tdstegl py wsewmieh fats ot wite dprepeiEd S?‘?lozm f §r pRlgnium
aceticcoﬁé&gkpnic.succinic, glycolic, gluconic. lactic, malic, tartaric,
citric, ascorbic, glucuronic, nmaleic, fumaric. pyruvic, aspartic, glutamc
benzoi ¢, anbhr ancbitegtingethy | inermediaariesyltis@lfiony Isiep, a)pwhiidr osegb®nzoiyme, or
phenyl aceti c nandelkg@ enmboni c % Enni&?, met hanesul foni ¢, et hanesul foni c,
benzenELGIP bR RFIBER AR FlECtrety E FaYHE BHIE 299 hy dr oxyet hanesul f oni c,

sul fanilic, ceycl ahexyl aminesdiNniGuliak GO Gep bPRIR an BYRIE XY Ridhyri C.

gal actaric and gal acturoni c acids. [0054J Suitable pharnaceutlcaluy

accept AbHwubagshirglth bq bouglabyt Yeaned selentohseapon. wilthhas, her aeminatiddeBat ty
aci ds t he i aventi.on | tal Liec o salts d ic i S.

te o D AR S SR ERERLIA g S A PRI B SR
al kal i carebbioftg¢ bompi bache sidbdtsrated! th@y hdie t@firinha Rdeameh@ered pinkldtefatdiste and

ot her physi ol ogi cal acceptable nmetal ions. Such salts can be de fromthe
i ons ofhCafatiiagisnin &asashiomhatinggy bimfachigisd vulhe PIEHS sUhPUdoM: bGPk BFENRSnc.
Prefer 0 He, x rdd.ar ] uat er nary
e e L T AL S R Sl e R i

N, N - di benzyl et hyl enedi armi ne, chl oroprogai ne, choline,; di ethanol ani ne,

et hyl enedi am ne, ne ine (NSt#fet hyl gl eami ne) and proggine. Al of the
above salts canlbe/prepaxed -by-—#»hose iNl ed i—t+we art onventi onal
means from the cofrespondizng conpoupd§§§§Fhe present inyentiian. [0055]
Activated fatty acids as describedRin vagi otrs enmbodi nerts 8F khe invention
above, may be adm nistered to individuals to treat, aneliorate and/or
prevent a nunber both agyte and chronic infiammtory and netabolic
conditions. In particulameenbogLnents, activated fatty acids may be used to
treat acute conditions inc g genera™i nf | iont Erterial stenosis,
organ transplant rejection ag urns, and chroni ondi ti ons such as,
chronic lung injury and Respirafory distres$: di abékes, hypertension,
obesity, rheumatoid arthritis, neurodegegﬁLgtive di sorders and various skin

di sorders. Fbmever,%im“qgher enbodi npnt & adtivated fatty acids may be used
uyne'g

to treat any conditiSen havi ng synpt amsei nclydi ng chroni acute
i nfl anmmation, <lich ;;>—fg\YeX5ﬁﬁP§,Q5Tf 7o s, Tupls, di sease gout,
sepsis, hypertherm a/ ulxers, enterocofiti,S,\ osteoporgsis, vkjal or
bacterial infection§' cytoffegal ovirusR perioflontal di sease

gl omer ul onepiggh | Fhe FAGARLEOH:T acidtia b §RS nsal Ny NG AATRAORn [ELST S
of the lung, asthma, acquire esplratory distress syndrone, tobacco

i nduceldord uxegnde.s easene gmanuioens,f te matseomted ifittoscsl ofayt bre phaverxceutgrbfot vs.
host di sease, Fostsur i cal %QLIa tion, heart diseases, high blood _

pr essutEracEiisal BRAS YR, A9EpBICP 181 B SPRBIC oRRAIMAETIGHA Y THIETYicRY HAdS @yl af t
( CABG) @GR, aMdyf aﬂb&dnlnéh‘t%eme%ns%ula%&pﬂ%yéc?ds' Iﬁgﬁp‘d%ri fhe%lrrﬁﬁ% Bils

di seases; arteriosclerosis, atherosclerosis, mocardia i'nf ammat i on,

psori ashsh mayuwrodef i witehoy, belins sbtinedt led fractiomviaa ctistanils to concentrate the
coagul ation.system c sclerosjs, anmyotrophic |ateral sclerosis, multiple

sol er odisari it apie o L polber emog s ?hf'suw%léaé fagy aeigh A1y iy &y Svpihstic
edenaymhﬂE&@%&%&Q&Mu&?%@énﬂﬁéﬁﬁé%ﬁ@wﬁﬁpﬁEath syndrone, cancer netastasis
or growth, adoptive iInmuné therapy, radiation burns, alopecia and the |iKke.
[ 0056] For [8%8Hpl Bye sonraznd therbledirerenithdmwiacgriovpey Heatrtyycoagiodndniyotor in

B OBl REL sl an. Y, LOGELAG, BlLood PLESRYL S 4R A0 T
the activated fatty acid, such as, for example, NaNO,, AgNO,, HSO,OH, and the like. Without
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pressure of the individual below normal |evels even if the activated fatty

acid is r ] tered. Thus, w thout wi shing to be b y, the

acti vat e%ﬁ&?&?/&g ﬁds of the invention may provide trea?#@ﬂf{sg%?}ogﬁ%

i ndi vi dual wi thout the negative affects associated with over-adm nistration
or over-treatnent using traditional nedications. [0057] In a still further

enbodi nent, activated fatty acids nay be useful for ischemc
preconditioni ng or @r otecting the heart fromischemc injury due to vessel

spasm BishHIJEREGOUNERY e Bimpices!pitonat Sir SN Rreaty (ds nphe dACRE prpeme above)

m t och r ;

Py a1 o ag e e i b (A T R T e v

i schemisodotedivwitlotis. seByiym ovindougl acddpwatdch §tep ﬂyofamedsacmonamhqmﬂjpmvdistdl
simlar ischemc itionin rotection may be hle ed ngfor
mpr v Surl i b ekt i Gcons Bl 8o dael AMeEHoni B GO ons
or or gaRmLPRUNGRLRSRIYEEHNT Bh sBPVH | &bRYavindbbliliby w?a@fi» th&BEInhiA8 i PO as
transpl antation. I n particul ar enbodi ments, nutraceuticals includin

act i vategkingt thinabi. ds depigtehén pieoildddhe eeactiol whﬁwlwo‘aﬂed plekvegthe 1ging

di sease eart faidure, wvas bl of a rial
fibril f‘&aet“pg rmshaeEaela‘t{f‘twe eh]eman?é(gsdérsmmh%lr o g‘r%:y ht?'un (?1%‘ e% faf iﬁpmp %é gt{

r educeay elahingiéoab €7 $418H SeHapicodToBhiat BT thﬂiéladr(ﬁ'ﬁwﬁhldiatvﬁlgl \ﬂﬁ?lﬁ(aspicfeﬂl@s a

| i kel i hood of survival in the event of, for exanp a heart attack,

ar r hyt Aifioayingy oarthg pydroearben Fhai.i dninghe rechon écltjéweabgw yaYnRsr Grenyalarof or
circul UG, ated fatty acid
adm ni ?ﬁggyl %énlrse%g {)enluiee %l%)?ﬁﬁ%ﬁt% \%@?ﬂbé ﬁ%n grdu f other factors

i nportant f@Woszel In (sthgrfmhbdalgnexﬁaranea)cammbcefamyrncmhmwﬁbtpeﬁpmdtush@_czt imvaified

fatty acids may he ad tered to induce enee ion and tissue
act i vi A50bfoENE8% JHUhAS e HOTRRISHOfh| A HOHEY Bebh LERBWFEC tomapd Ziediods
adapt i \,.@ng, e{eOH@,gylM@rh&@%@@%%uﬁyrﬂopgxmﬂ&kamﬁad&nek and 86l yaty empef an

adaptive or protective inflammatory response medi at ed by HO may be usef ul
in trebltnnygeammhammmtmxymie§eéfsesheshmh%éﬂsl SBuf1nedS whivhtiedieteby incorporated

at heroscel rosi s cute ren fallur I restinosis. transplapt .

el ot roreiegn te S ohrdfuain ot RIIHS HeohGEayT sbo, eF TR G in

treatipg m%edcalvatb@ffdtmsl 90 a'll%%bllh hefdE bRNNSBIIGRI Bereih NJFYF ¥xiple, in some

i nfection 059] The nutraceuticals of the invention can be adm nistered in

any co#iv li’nél’qtal varighines obythedenro utastion er@udingybur ot danitee to, Alier Witsglike i on

lcan be(vjasrifi%‘i)g %&eq—?enrgfe%ctlo Ql[; ﬁx%gpl\@ads gﬂh rl':*n?r%&%t\ga%g 18:"51 f ﬁ’)% ffepxy}; rea§t1(QaOt
mte ., paren jcut aneous, raveno

i nt r ap@id thomertsontdiehmden Wadiatioardlthe Hu@@abact@ﬁulhasuchl rﬂétha&ﬁgbmlﬂb IbyndsQdre
i nhal ation. In certain enbqdi nents, the adm ni stration may be parenteral
In sontr@abyainaaht assistange AL EFNPE (RTPRAPT krel)Cly ée%%ﬁbarr@w%s Pwethﬁtr@sérﬁd@tor

absencg, led?&?@@e ﬂré 9 @gf’%{%xﬁ{&? thBak; an Y&"céor%&e%’}ﬁxngb EHeQ &' Bf PG he

tissue h | ntrace ar de ery Thus adm nistration
for t heandemqaommde;acoéni tvith praesagts analvmnﬁabojmhy@audnmreaahmmeo cform nlkeoedi hae i on

wi th ot her pharnaceuticals) can be injectable (incl shor acting,
depot , HPFST- Sidsypgh %@rm@ts I?eeﬁtwg YSF @ﬁ%@?{?&s SE'%q {‘}gsrﬁonoeﬁnaﬂon es

i ntranyge éﬁééﬁ}s fok TS Qe &ARO hﬁ‘@@él?ydrﬁf&n sEUp@CtA@FHv?e\JI 8f H?Ajcﬁ‘ta']l&ﬂe 'f&‘ﬁhHQ' ng
an activated fatty acid may be deposited to a site of injury o

i nf | ammratd Eagticgudly rasstiohert aeﬁaaq:tmne izadhreagint emd)fa earbenyd nclabommbnnsiudmgdhe a

o Sl LSRGV 18, UL ORIBL AGRLSEL Yy SheL PLAEIED s,

conmpospdiéahs JefnsbReandnyantttiofRBIREnARe| . ¢d “ITR€ aloliMicasiufla SRIV alkehd ON
applied directly to an area of inflammtion. For exanple, in sone

enmbodi reresis var thetomsigngatios @Ifm;etalht,elddmem@aral@thyiﬁatfem%f\mh garbenyd sompourte J
i nvent are bur radi ati.on, bur
der mald d’”%rga ”/‘p’a%) {15 arﬁ]b‘r%i ?&% ?ggsnf’v‘i%% ’fﬁ eP?’ Ifécor@u%tﬁd Eél %@%en%w 1t5

| ot i ongyirdtRy |ncI ude a topical formrulation of one or nore activated fatty
acid in
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a dermatol ogi cally acceptable vehicle and in particul ar enbodi nents, the
topical f I may as a nutraceutical salve or |oti I

contain f‘gb@gb@%@g hyal uroni ¢ acid, chondroitin sul phg?ilﬁg{é@lgpg%g%

gl ucosam ne, keratan sul phate, dernmatan sul phate, vitamn C. green tea

extract, shea butter, grape-seed extract, aloe extract, or mxtures
t hereof. [0061] Various enbodi nents, of the invention are also directed to

met hod for m.nisterjng activated fatty acids. Specifjc nodes of |

admi ni strat ﬁ‘@%%ﬁi@ Ya_rmt_r?ré@ogerﬁéﬁumdﬁt SHONAFRFER 9 P‘tf?ﬁ@a%%wééﬁ‘l%ﬁ of
the spegiddchydobt & Rlon@daiiohst Eihiffh »x%ﬂﬂmﬁd AO9E T & Hi 1B dFBY ol Ak Feed
or titrated according to known methoés in order to obtaln the optinal

r esponsewlyflemedrdert-hufrogonpalind groupe Bdhydratstrefloss io§ witat) Gomunitrontidadh i s
t herapeutical |y effective. .The .dosage to be adm nistered will depend gn the
charac? &Orcﬁugttsi lc"%dso;0 ﬁ}"re ¥O§ﬂ‘l§f‘%‘b tObeBfrﬂ%E?r}'eé‘at E}Eﬁre &'y, mansh meigds; @ uﬁ’%fo'@n ﬁlﬁal

tr eat edirrcad@ne V&R coR@@sitivn leXARS: 8TmAKeRNEHS-ERIDLs dntl @RErBRAL mahy mdihhds &nd
frequency of treatments, and can be easily determ ned by one of skill in

t he ar the duhgdmatigkirdacen iniqrmenigpalkopas| Exopwndasi dtsech hethado sayés fowngd ipefor

det er m, i I da i anpl e, fn d , Sco[he

phar mac o e oBERS "G B EE TR £ iR A RO B P A5t e o,
pp. 1706{trolipldsl MloFour Porsi ke dilra&rem&alod i tosleTheciBh ak praedl(8gi e-adndBas Nar@of
Ther apeutics, Tenth Edition (2001), Agpendi X 11, pﬁ, 475-493 bot h_of which
are heP@B@eCT%E‘B?‘E)&%@Se et EreEh A0 n St it Ir 3Bt Whish insavidey e Fegiprunert o
convent | | i Ahj kit ar U HANGE, i m
o T e B A Gl G LT RasiA T, AHELRPELIE™
al ., Bindodh clcngitalh)el3361icB 308 r{IR00d)rpamttd Ay réferehds 61 its @ttiratles. Cancer

Research. 60:.1871-1 877 .(200 her eby. i ncorporated.b eference inits
ontirery. [ OBBI] Fradbiitaet denhielet S5 pectis dd At rietare iy useor
act i vabedof mbleYeati®ysth A€ tHeBA@dn AHId b RAGMAENThRTiSichabh ARcIGYCIHE uef of fiRh

nutraceutical may range from about 10 ng/pT/day to about 1000 np/nR/day. In
some eMsBWilsrEnprsparg steafaspedt i sommuritninesikdnes. abouexapplagiargvaal: Gegabut

700 nglr.r T7day d.in ers,..an effecti.ve amoynt .may-be about 30 ng/m

/ day tgglggbﬂu?"aﬁ(g%ﬁrgu/a hy??;y.tgﬁalﬁ%ﬁe{%yfn& e %gn og?%ﬁPSTEIéﬁ eg?(fne(??siv Wg'ggﬁount
may be2@iwour, B30 saep26rHickals hepddg UhcoAPQalrg biéfdayice ReUntiBA0, d¥e/ iRt dayhodor
about 600 ng/nR/day. In yet other enbodi nents, an effective anmount of an
act i vatB@rapating staepepertis ivepgrs aknitoralkenasnt progresses. For exanple, a
dosage r egqi [Walelg r ds.i:hr.eugh
adm o st 1 at | BASE ok o R ARt AR SRS k) BE AP R IRART Rl

t hr oughostt cadhhingi rsiatahs @poinihg taghthcri dnalo ewhoedicsaatmakegoeaner mblaculd 06D

ng/ n2/ day, may be adm nj st ered because even hi gh doses of activated fatty
aci d a?%ldg%%ﬁmpw % GIrRaab APy %atm%m££%ae HﬁS/bfi‘?B_taPB]ﬂ"d{j‘@ctge %{H@gm ed
physi ofogt6akeRE @8 $he PR8N &fﬂotﬁ&nﬁk@ﬁ@Q@thr@&%ﬁon-@ﬁﬁdrxeyh%dsufbéﬁthéfmgeduqS
adm ni stered may include up at | east 5% by wei ght, at |east” 10% by wei ght,
at | easich20%hoyds weiugthtbe atlajitehstd 80% ythewed gift alkates| eadht ck0owithdiaghing at
| east 50% by weight, at |east 60% by weight.at |east 70% by_weight, a
| cast SOMBUher ghtniie rERS SoveayP i BAtir sufh reded e By Hel Shte of
one OrcJiplify. SRAG With BfhcAGhAVEE @ddft@bldparCiclvatbd fRQdIRUISREH GIRQAL RS a
single species of activated fatty acid nmay nake up at |east 10% by wei ght,
at | edstow0%thy aveifghvievap! sushatacdions blycanghegionnd at. fheasmBodletat-Chtelyged 60%
by weight, ~at | ea 0% by wej ght , at | east,. 80% by wei ght of .t t |
Al b e T SR g g e S C UM R
speci ewephee 2OVAt ENIK aS BX- B i3ds2 708)5 | BEKend BSBRQ Gt 9 B8 150 7 300 LS -6 10RU e
wei ght, about 25%to about 75% by weight, or about 40%to about 55% by
wei ghtheggbytipeorperatey byapigeensel i theiseatirgles. | n parti cul ar enbodi ments, the
rati o of aghhyat y i - i - t.99:1.t10
about 1: 9 gﬁbg%@uﬁg(fﬁﬁ%soofgggg%ste%l%?iﬂg%g% %)f" %E%d?ﬁ% p%%aﬁﬁé’ g&tﬂ}?}%ﬂ fat?y acids
may at least include the following steps:
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1:3 to about 3:1 or about 1:2 to about 2:1 .[0064] For exanple, in sone

enbodi ne , tivated fatty acids nay be prepared fr PA or
DHA or aq&éﬁﬁﬁﬁg?gﬁn of EPA and DHA. The conposition ad%Fﬁﬂ%@@ggg%ﬁEy

i ncl ude about 5% to about 100% by wei ght, about 25%to about 75% by wei ght,
or about 30%to about 60% by wei ght activated EPA and/or activated DHA, and
any renai nder may be nmade up of non-activated EPA and/or DHA. In

conposi tions containing both activated EPA and activated DHA the activated
EPA and act ivat eamb{"lwrmﬁrﬁbcw&@matiq%saﬂﬁ}@a@ﬁtanrﬂgp %}lcgwdmcamogg@ims&n
1099, letud® Whitdradind bRup: ke cheZed® Wit arPlsedond: chMp&RIHRORLIURES aliphatic
contai ning activated EPA and/or activated DHA as meIF as non-actlvaged EPA
and/ or hpHagarbére chvei dhavingaari eldehydecati erat et frotheaptessnat ed arhgsebe forona 99st1 t o
1:99, 1:4 tq.4:1 1:3to 3:1 or 1:2to 2 : 1. In the enbodiments descri bed
above,“vﬂ§“§5W%§ﬂ?age by wei ght nay be based on the free acid or ester
forms, althgugh E&K}ﬁﬁﬁﬁﬁﬁﬂ&ﬁbmwnbﬂﬁeﬁqufhﬂﬁﬁﬁéhy| ester formof the w3
fatty acids even if other fornms are utilized in accordance with the present
i nvent £aamplpoossqtions agtnrpiensdie schemso dppb Hibslot'he activated fatty acid may
be prepared froma different base fatty acid than the ngn-activated fatty
acids with whicgh it is conbined. For exanple, in sone enbodinents, the

activated fatty] acid may be an agtivated LiRrg| €i acidﬁ an activat@d ol eic
aci d, gp/Eb@gyﬁgtrbn§( he these/gz?régfgh fatty.a

conbi ned wi thhnon-activated EPA andP8r DHA. In such enbodinents,” the Patio
of activated linoleicjacid and/or activated oleic acid to non-activated EPA
and/ or DHA may be froilabout 99:1to 1:99, 1:4 to 4:1. %:3 to 3:1, 1:2to
2:1, or 1: 1 . In par¥icular enbodi ments, activated linpleic acid or oleic
acid may be conbirmed with EPAcand DHA, and each of %&he three cogponents may
be provided in a ratio fromabout 1:1:1, 2.1 :1, i1:2: X
1:2:2, 3:%71, dth ~T10066k | n sonme €nbodirent 35 sageogk €gi nmen
as described aboVe be conbined with a secondary foem of treatnent or a
secondary agent. For *exanple, activated fatty acids su€h as those descri bed
above may be conbinedimﬁth anti oxi dants, statins, squalgne synt hesi s

i nhi bitors, azetidi none-based conpounds, |owdensity |ipoprotein (LDL)
cat abol i sm acti vatorsyY peroxi sone proliferator-activateWl receptor (PPAR)
ant agoni sts or agonsi rrhythm c agent, non-steroidal o

its, anti
anti-infla r ug SA and the |ike, and ¢onbinationsjthereof.
[0067] The antkoxi dants df Vvari ows enbodinenr§>%gzyﬁﬁngbga%>gnVﬂantéoxidant
known in the art suc@ as tocopherols, oils, such as soybean oil and

partially hydrogenatéd vegetable oil, and |ubricants such as fractionated
coconut oil, lecithin and a mxture of the same.[0068] Statins are drugs
that |ower plogedichati@mt &hhed BYSA 31, BYe LAHDRI Ki RErlnds axwrRibY hathdtalig CoA
(HMG- CoA) reductase. Exanples of statin conpounds include pravastatin,

pr avasgriatp and spimpagtateiastron ovddrating grawpotisaisicst ioncin faboveast kirdwn endrest t s

t her eohle l/zglri %?erstnaéxgl & mtc):or%lsgg nt SUmBSetr ao% ! OI*AtI)Seinf he %]inﬁzgt%rhaldlr(ycar oF LhhinY
sour ces nayzbe us&y. "Fof exanﬁfe, a ‘nat'ural y occurrlﬂg Stati ng such ds
pol i coganehsad ancargblg@ul hiphBs. May ckempeun@ dliphattOhyR¥@mpdrechaiisCe dfyaiT the
extract, wheat germ wheat germ extract, beeswax, or red yeast rice

ext r actiartipgeeuPO R YN JFEU BasberrEaHpBu D c AR bibe RosERE | d dhedeyble
absor pﬁdn‘agmﬂ’?ﬁ‘e bﬂ?&ﬁéﬁl%m $10he SFATR %&th&%@xﬁﬁ&ﬂ%@ﬁ% ?I?Fegétlofﬁ' BenPhG R Bcﬁd may

gl ucuronide, or a stereoisoneric mxture thereof, diastereonerically

enr i cheddetahasddespealfiesliyc ahd pajpanler acivartl ifaresdidamby beorehelied hath yield. For
enantionerically pure isoner thereof, or a prodrug of such conpaqund,

mi xt urgaBIPlS: senleict #ad 81, Deyproflustd ttabe ERaI §f %féé{éls_tfaﬁy EOBRMING R Hie
compouRly ik XhEieGn id PRI QEol QBLte WHMR (Plsher ezetini be rel ated anal ogs
and chol esterol absorption inhibitors for use in the present invention, for
exanpl e, ar[@088flanb@tmentsiof thehevéntive nibundudisgel TipsB8Eld cbBAGAnwactivated fatty
(+)- 7_a(ci4(fscar1]1|d,o lrnos}%gx%nélnlqgo_dxzrﬁ&f{;, 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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f | our ophenyl ) - 7- hydr oxy- 3R- (4- hydr oxyphenyl ) ~ 2-azaspi ro[ 3, 5] nonan-1-one)
(see J . [Linpi . 43: 1864-1873(2002)) and 2) SCH 484

(3R) - 3Ph ‘&9&8&60§§$0f-|,(48)-bis(4- met hoxyphenyl ) - 2- azet %Fﬁféﬁ%’%’%’é"a. Med.
Chem, 41:973-980 (1998)). [0070] LDL catabolism enhancers are drugs that

| ower bl ood chol esterol |evels by increasing the nunber of LDL (|l ow density
| i poprotein) receptors, and include, but are not limted to, the conpounds
described in Japanese Patent Application No. 117g1 995)-3 16144, which is

i ncor pb#rdt 8¢ BAPSkieT Brenadld HepeiiRclpde iapE wHEbY etly layEro 71 OrPRF R S otk SOme
prolif AL Inakpd. hPlnd AYRN L8 ARIERY AMAIRBSIRd Pehude,
but argag%?Bfﬁﬁiyég&fgﬁ%ggﬁﬂéggﬁﬁﬁgéﬁgPAR-aF%ﬁaY PPARygaﬁna, %%ARfae?fa,
PPARbet@ting gy ec.o biuehtehtodinafts, we @r aronec oftivahsisfetty ypds mapPPidRealpphacore

agoni sts include fjbrate conpounds, .an dru hat | r,. bl oo
chol estbrsicapaemsd By nt Phgomhe eyt Sedhytodon O FbiorSRf of e
triglyeriidesadsict Nowd ETn 3hkle EIHLYRAI@ A thd RPPHRY BleMfrdrh RBSQ- 40B% BYRIfght Of
fibrate conpounds include bezafibrate, beclobrate;, binifibrate,
ci pl of icrtatie?0% by vedfi gl redittlee, totall ofeigdhit af e cepsatd. bini partiesiad emdpdidntsathes, one or
fenofibrate f&ﬂ?%kbric acid, qgenfibraozil, K nicofi te rate

[

e... br.gz r Prif
coni f1 BB SRR n o By ekl RSt cBEREr Rishusr B bt

t her eofiuti RRAR: 0 AR R IO NigkhEn aNdf Qarodileca GRS b&mi 6l Bele thd fike XM 8ome

t hi azol i di nedi ones, pioglitazone &, and rosiglitazone. PPAR—aIEha/ganna
agoni sesbediticots. Batangoni Bors dchzhtad dattyf atid eralpipled in dlgneapsule may be combined
nont hi azol i di nedi ones, , naviglitizar and ragld tazar., R. I SIS / or
it agon G 2Lt PO STuPRA Db 6 ploe rmPh Siho BRG] mg I B0 Py

i ncl udeylvdn®y, ot an@ingbinieetdrdodzone. [ 0072] Non-steroidal anti-inflanmatory
drugs (NSAIDS% may include in various fornmulations of the invention. In
certai n enbt¥Behersexample. Moy rafodicntny sefubtlizer may bewitagin k puprsmem L
napr oxen, rofen.. oxaprozin, diclofenag, Jn ] ' syl.i.nda

o1 ot S 6 AR o AR B 0] B SRR D E e R plso sk R 4 o
chol i n®rimeane shdimductifal Anajlgat £ suds totdtricab ;] aics@tsposdihg Abat@ives, esters,
fenoprofen, flurbiprofen, pirprofen, tiaprofenic acid, |oxoprofen, .

i ndopr BPdnceds wiBuaremnic casrdsr gpe inixeypy dreaspl c 8l dapikplar aprtodeBes:pyitamin E

r of ecox -par. Xi [ i J..LiaC QX L1COX] 1 3Bl

[0073] B SaY ERttaps HEL B oc T R Bren ik Aha @Ol A&

nut r acetiic atide quihval ®atis adid, @oyiooic dchke bdgeonitislades ecid hgaduabavid, axdiconel, or

nore actjvated fatty acjds. .Thus, in certain_enbodinents, .the .

nut r 2ot AaNs HISAI eI ABeIHE id- rippleicaridv Beict iy agetid AP CBFBIKKL T on
Wi th °R§m9%aHQI&nQ&ﬁﬁEmﬂHBﬁ@@@Hﬂkﬁﬁ?oB@ﬁ@Rﬂ@%b@BlQQ&n&%aHQQQkQHBQ&d.
secondary agent. Nutraceuticals contai'ning various conbi nations of

i ngr edi ent s[04P@] lnebthek rovhwdimenthemanehydaindalasho! kimomdingutipaesamplealethmyl. be

conbined with one or.no activated fatt cid 0 oduce . a.c i nation
ot acotRaL Gk bt Aok G Bl b A ELE T S ST AR T s
may bem@@&’%'dﬂ@%ld@hbheé{ér%amd?gadi@ﬁ_ti'dﬁllsﬁ& 4 tafeRsmfle, Betit el GrdiGonit taaid n
B-1, B-2, B-6, B- 12, C, Dincluding vitamin D3, and E, and the |ike and
der i vabutyies agiles &by, acid AbpaLscashahterss.sileeasiditedisdictch@yryvieacigl ayilic erid act s
such as_b-carotene.. ginkqg bi.l.oba,. gol.denseal . val eri an I nseng,...echi nacea,
or ape Nalk BT PERTE: 0k Qutivi® i ARUER AR, e S nr USR0S

bran exdnraictacidgatangeaoil. Wagadlicgoidnaekkilaglic doResWRbe tsed ay 8akibillse In
extract, stevia |eaf extract, and the like, nutraceutical oils such as

f | axsewdtagi FMbpEmages. selaliliser indhly gpremanswwdatriabebicitees sshpsnesty! such
as Coqurth.Eacgt\ élca{}}flc\t%{ﬁén ?2Hu ?!’c'it}/a%,!%@@Ftrigﬁt&hﬂt?&% B%%%igﬁﬁgaﬁgtegﬁ lower .
) | thramn, r (0] , ol 1 )

pant ot heni c aci otin. i avi ni-aci n, Cc aci palmtic
aci d, @aadhot My kkie. estdausuciviag rdiyl oddasd)i ailgylt inddeathoung oyprilleoethyl regaley any
nutraceuti cal can be incorporated into the activated fatty acid containing
nut r aceRPRE | By ddaer ISPRYPHepdmitate and mixtures thereof and lactones e-caprolactone, 8-

valerolactone, 3-butyrolactone, isomers thereof and mixtures thereof..
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[0074] In particular enbodi nents, one or nore additional ingredients my be

provi ded anutraceutlcal for treating or pre I.n fic

di seases ‘&ﬁ 28{%’2“@@53@ For exanple, in sone enbodi nent !%@é]@g@)\?é?%ﬁ& fatty
acids may be conbi ned vvlth ot her nutraceutically active conponents that can
act as antioxidants such as vitamn C, vitamn E, vitamn D, selenium and
the like to create a nutraceutical for treating aging and cancer. |In other
enbodi ments, aiuitraceutical for treating or preventing di seases of the eye
may be pr epa®09d1 by selbwiichicAtyodienanisatlsdse %@“é&%ﬁ@eWft“}ﬁ%qﬂd‘rm@k’aﬁﬁ)lg@"em

vi tam d‘l\ z?sn%r exa p‘i:eara%ﬁﬂ?nlea@xgne't}@lﬁ)%!n!mcﬁt Qﬁﬁetﬁ){q? tﬁlal ;():yrrohdone

nut raceut| cal with néuroprotective activities or at en ances cognitive
abi | i t NeBydrayyailey ljyrepabed W—a&@tmpmidngeadﬁail@d@ﬁroﬂmmy aod dsnivtutdd ftidreof

exarrple |nk ilob et other enbodinents ceutlclsfor treatlng
o oF e DU MOAPE B ol PulatORy of SEABa TR “BA. pre R T g
acti Vahﬁg)gfﬂ:ﬁtcg)r)/taﬁﬁ{gdsﬁ)lw&@ ne9hh919§@mhm@mgwrfo@ug§e N?Je%yl @[%&?&lkﬁ@% a
enzyne-tréeated stabilized rice bran, a solubi’lized fraction of rice bran
oil, mmawreg@mpf mhéexmageaimtb&nnmt:n -cpgeiswmsohedt yendt in itedosntof aqo]ynaerd or
other Hace “CgW Ql(jrsaown to exhibit statinlike activity. In further

enbodi ﬁ% et S°With various activities may be conbi ned. For

exanpl e, a [MY2RGEYLkt Qaherwreﬁlhodlmﬁgprsemqtzlerser@@t indlhidee phdmptolipiad uden aRe or
nore anti oxi dants such as vitanmn vitam n or selenlumalo(g/vmth

gi nko Bhospbaidydshebiac.i tphespwélqqutwmmlﬁet Hlffﬂspb%élddbﬁﬁﬂ@eaar phogphaidytinesol.ve
neur opyd ants ot her t am n, pro 0
any nu'z ?ggg%tl caIlyg e%cgt?ll‘ged heltyel n %Hﬁagﬁh ?ﬂzee t he? (Y,‘fq?%ile %d fa b’g&gtg?ds
and i nphepbdipitheli woehdspholigdofecithmsiysbteahiet aodmixtiRO MEfedilut r aceuti cal s

having fatty acjds and one nore additional nutraceu IIy active |
conponent s ilpé)ﬂ?gbg‘ é@h‘@ﬂﬁédﬂ dunenits, glweegr) siceralss rmdadse ﬁ\aﬁggkyﬁ fatst ADds.
For exaipkénd gwcéem@rmwéﬁeg I&@@Qikaxsblﬁ%t iy 'h MHIRREHL, Ogquéew

by o
active conponents may "be conbi neg v e activat ed atty aci ectly.
| n ot hesetaerbmdy meaitds, adehe, taactqtmatrastetﬁxatamy nmagfucesrhgreble  egalaatdeg yfaroimagy

non- 1 i hilic addi |onal nut.raceutically ac tive c ent f or exanpl e,
or epar Tt Sueispdy B byf ey s AR hRR oS S one: bbbttt

i ncor pRidtd Ay hg depohfapRiting Bdsidut gnalabautnaGestn Aahky At gagprngnent
into one or nore coating |ayers. [0076] In enbodinents in which activated
fatty e&ﬁrdmay decomsingely caiideh daglseect’dndarg}yqeedm ofdiume ghare nnonoebeeaéct5| wah ed
fatty m n r. dos | fro he secondary
(oLt BT, OLES S ST RRLE GudPRE U B 61
enbodi sEDOt Sarbdiie nadliuny athath frﬂélj@énﬁ@é dv1ﬂﬁYat@ea¢lﬂ@\hbd1ﬂg Abdut 515 3adodosage
unit as one or nore secondary agent. In general, each of the one or nore
second%ﬁ#’&iur&@@}?f‘%@ may be provided in an appropriate anpunt based on the
know edge | B} d
artisan is k?glrﬂg ]%Jriﬁeerggjggﬁﬁgelms lﬁ"ggt er mgﬁll%ﬁp?ﬁt ap rb %gﬁ’f‘!é‘w&%i%l ! ']Sact)g of
t he seabyldar ylvadltdsices. algesutls enhdsdinichedpalpeleae glynolkanes axe ripdladey f@frd&edipn‘e nt S,
the activated fatt aC|d may be conbined with the one or nore s condar
agent AP e?%??ég c. FESNIeNe Ligob BB Propylsng ehyoldingirte. aronesel o 1
to abo 2 1 I elrhp t t i

fatty %:E:tl d?]g)(/i ngrg\r,\?scgﬁqatlednn%ﬁﬁg%eun%wégr?o%{ bout gés{g?gt%daggﬁg%&%oté@rtﬁg@or
from abbmlaﬁ@lmrmm/labcmycom%@ aviy] esarel nedie afropyienogecdriattpred sesondar y

590 LByt <Bo0 by aaildh %ﬁ%[rﬂr”‘*%%%eﬁﬁaf%g%w}odfrr%%gs;p%o%% TG, apout
enbodi f@AtHay Be Pré}SlGedas@N EnsYchpri vat e@l ?&thléﬁwy% b%p@%@tvﬁgpo ng

or about 1000 ny of one or nore ac atty acids, and about
t o abolitaprse. mgpr)lpnfaemqol @cnyyla@/@bfmnate g2 01¢) mrgumés thesoht |E’ah>d@mpglun<d essdns)ut

ing to, abou or, 10 t o ,about te co
cggnbl Nat ¢ onr?lilf erp% thy(lmﬁ%[]ycgllﬁgorécaf%@tﬁ’gg ?’é epg g?inI gSSt‘c’ffS 6@ tghl?]e efycol
enbodi AR, SethBYnd @1 R6E PasredcddeANKhYTBIN @ col diacetates, ethylene glycol fatty acid

monoesters, ethylene glycol fatty acid diesters, polyethylene glycol fatty acid monoesters,
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known in the art. For exanple, in particular enbodi nents, the activated
fatty aci derived fromnatural sources such as e, fish
oils and ‘gﬁgﬁﬁ’%g?ﬁé whi ch nmay contain activated fatty aEF{E@{SZ@E@@ﬁ‘?
particular, nitro-fatty acids and keto-fatty acids, that can be isol at ed,

purified or concentrated formthe fish oil. In other enbodi nents, an
activated fatty acid may be prepared by contacting an naturally occurring

unsaturated fatt cids with one or nore nitr ont ai ni.ng. co unds, .
nitr og@‘h‘é?‘?‘ﬁ@_“%&éﬁ&s‘{m%ﬁﬂfi_&l‘és%?ﬁ/ Hlgs gﬁ&ﬁ 'S ﬁhﬂaﬁﬁﬁ@ogwn\gﬁ&&gftéﬁ?g}
aci ds pRY hh€e iRQt 8tEthoul ¥ LAbEd atofs. KAARGENLLAS Sk iRM&Nger esul ting oils,

and in sone enbodi nents, such nethods nmay be carried out in the presence of
one or nor e[WIFhtlydrophdisdiobrentsamay yadtoshe Folizedxasnpilehilizans eeudgi hor example,

enbodi nent ctivated fatty .acids.,may b repared by conbining an

inoat ubERade-BE PR Qv oRE Sy i £r SGREer B SR LAy as 12
oXy gengiopn@nagenios, &ls a%icRMI0ANIp31yATk yRink B Yol A fdrn@&mpIB| tAylex ygenl. and
an oxi g*te(l)!tpi orr; cat aI'yg(??aé dgscri bgg y?n yU.nS.n@IS:‘aqt e‘ntr No. ﬁfS%SyiS% V\%??h is
her ebyAltagsh pdy dvdepmhilicr e entsiaey inglude §-akylpyoligongscovigps Nrnegtgypyrolidone,
enbodi - el i . i f|.cat: tion of activated
fatty DEnpledd ulre R abia R i R AP o PO RERBIAE (%0 Oce

chr onmat ogr afie96] $he attagicdSattvhiid Ronmajnilecst bjscicedbated witlgbadbeniorofoasial vent
of increasing or decreasing polarity. In certain enpodi nent, rhaffi nity
based B¥<ic It PldthieresH O rasiy yhare) caRsulFsBY nebile @xutiph w0 UGl ed dve
exenpl gLk .&iapd b%ﬁﬂ%slayérmbﬂh'e'a%ﬁ%tt:@'fﬁ)tlty QoA &rdi NE HRAIPAHPIEMBALs, the gel
chromat ographi ¢ beads can be used to concentrate activated fatty acids from
nat ur atapoules meat edludé lasnurhperydt addithen] eodtiods wenths capaasr aich ais, tareateploi | s
or concentr.ated, isolated, or purifi.ed activated fatty. acids .may be .

addi U1 AP g Pt BET agse Har TR By b d s P B GPoBR rdfiplped

aci ds. rol Q9 atihBs, Pafricr cbatips EMAQAhIFRNSns BekdoY aliLdniadhdod@bals, dRYor Pore
prepared by a nethod including the steps of:a) contacting an unsaturated
fatty seehedaiy agengompecastiveteddhity agid nzaydw iaixed nvidohp ectndicdiptty epidaadionge t he
internediate resulting.. m st ep, i en n r ct.an
that B hep o e E AT Al heatbils e ABEET b, a8 R b1

i nt er neddidibeallyesuhvatiog émbedisikea, the witil e faox hdidzind®hragendr. mWd heuhdary

wi shing to be bound by theor%k a_sel eni um conpound, such as, for exanple,
PhSeBragephiche iprgdep ey be BHwlped WHhSUENTaREre 3ilifiqneb nopmparmageyticgily n
one or car I » t . t j.d orm
"t b GSTRE SR BANC AL AR P (B ARl R, Mo Bl e L B ot
be f achlffdrateadhidifiert hbickeriogngants dispesath aag prdservagxanpl @meigOhRimbeigéN: )

Hg(QAc) 2 and the |ike as depicted. in step | of the reaction bel ow (0Q080]
The ukssi deatel aca%strp%ﬁ? SR AL i PN SRR SE YD 4o ?PCR‘_LI%(%“# “the
art. Fpfie @RI 31,150 WORRiselRed AR Sratcll *B? reRRALU IRk Et il t haGefilRy pe

pharmaceutical or nutraceutical grade fatfy acids such as, for "exanple,
phar mapeytirdsr indudeuoreacemoicathey nateelntB pfaeinyandirdse drmeremysaccharide
enbodi ne LS ok he ugsa jurat ed f.at t‘%/i aci ds mal%be deri vegl Jlr ?21 fi %h oils
whi ch Y 2O St PRTED HeSH B RET B B FREERT S84t TN NER 108 opg O
concenhbrt fidithe Mﬂﬁ%&,ufoateﬁgmg&t, bifteAE inbtBeridld) BdstibizeR! PREcrORIARL] ARNLS, likehe
unsaturated fatty acids ma e a synthetic fatty acid manufactured by any

met hodEikedaumaterialhasesk in embogmentsThie theouwvertiasf inchisle edna'c matsrialyithdh dloghiney
group may,be. a >onpeungd. k n,in the.art that | pabi f..generati ng an
a1 oot r SR WP ARTERE Ut T clpo S Piublhed SORRY ol PRRAAF ST

fatty lagiel tsugdetiasalgiit @xangeliglosNadIR as ARyl HRORQHIIuaRE, tdRilddekRtate
Wt hout wi shing to be bound b¥“t heory, the electron w thdraw nghgroup (X in
the red¢halgn uhbwellhdireiaendl. eaeirtic jcopplatmer.o WHEOHSBBEIBAK boiidinbiby

di spl atﬁjecﬂﬂ fr ac?cff{f‘(ﬂplo?’ant é}ﬁerw an't{?ﬁ;", &Q?tprg\@iae a means for masking the flavor of

activated fatty acids by limiting the release of the activated fatty acids to the stomach.

Plasticizers may include polyhydric alcohols, such as sorbitol, glycerin, polyethylene glycol and
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associated wth the sel enium conmpound as depicted in step Il of the
reaction vi ded above. It is noted that the el n W aw ng
groups WQ&BQﬁE%”&@ ct directly with the threenenbered rﬁﬁéhﬁﬁ?ﬁ@%gg ni um
ion shown in step | at the position where the brom ne is shown as
attacking. Finally, as depicted in step Il of the reaction scheme provided
above, the oxidizing agent forns a reactive sel eniumoxo functional group
whi ch under go_ nol ecul ar rearrangenent and elimnation of ZSeCH | eading to
f or mat HRsnlilsf &nh@e@v@@éth%Sﬁagmwewm|Coe%¥a&%re‘aah§eafrqw PP on
the hydragardanncid it s ddmhl@idkeact i on schene above nmay be any nunber of
groups. For exanple, in certaln enbodinents, Z may be a phenyl group.
[0082] I n of¥7] éhboshanegst sf vanoac tinbadiednf andyy fiatied indyddbenprepaioed filisi ng

a nodi f.i ed aldoj‘gyn n aHion S chtgs t he Henr %ﬁactio . A review ﬁ t he
Fenry FEENES BRI HerHJuR<T o e Per sondeniimp] il Rt A® BT gl sor
exanpl @niiddRelehRdehield s, g0 sofubilers. \-,%E:@s, HeRlYing @26kt ORisint &8N, and/or

C
exanpl es” Tetrahedron 2001, 57, 915-945 ich is hereby incorporated by
r ef er eAkswrRtPn; ehagedrp.r ebyrfackmsivmarapitads bpg sflubibiecrbeamdy alsesitonoenhangeral so

be useful,..i reparin i ed fatty aci and all, .such met hods, are
orbod AddideRal BRUAG Ak S L inRikARe 206 bl RIS R
reacti ewstdingl vdéa’g,in dtondoticel Witht@ethb@ wellekddmit iigthd ke, @hivéitoan edatinhe
Henry reaction, the Honer- Wadsworth- Emmons variation of the Henr

react i &ishnignes arpdepspet soh- 11 Ramirgions Fhyapdcauticah Seiengase | 48 didy (198 ithewﬁy In
such .honds . i S| .

¢ empor SE Dty AE G RANIRIA Sl SO NP EnbF SIS Ohh Bl Pohuiop
pr oductnay Rocluéxabmpl &¢ rohdinviiddt iog foeagdmpn, osesr phos phonadaty lrieldes t@tiagd in
t he condensation.reactions with c F&on ls and in theﬂdgi%géation reaction

to for MOMKERSLAETe SRS O \9\5@% ort'A? rﬁﬁﬁ‘ﬂg‘gsf’ RV PR o vATEeT

est er S¢oAings, lNE cHRLRLEOR BB NALLAR cHBBFinRinkd, 69 nfl@&ARNERadQ0aliRemay be
condensation and dehydration steps. A review of major al kene-forning nane
react i vyed thympeaetprohicoélegancane el rmalfpize thoistargéatrian ard taste and odgl medmpgound
i ncluding .the Wttig.react.ion, Horner-Wtti Hor. ner - Wadswor .t h- E ns can
be. t ouRard bl s Put TR b ERp i AR Hhbbl P A B R RS bigrhon in

Bl akempelutbhn. R "The nodified Julia ol efination: al kene synthesis via the
condensation of netallated heteroaryl al kyl sul fones w th carbonyl conpounds
J . Chem SBWI8IPepmsutir haiprsals fic.. toomtivalsdJansasidupingdining dess apg/or one or

i ncor por ] r i "Nl tr Q- al "
react | e ERE G URRE R hauBTbAE B drl B 0GRt U BERe
ket oneageatsb dlaydrige rindi sWea@nesmpuang ghardrevistua subttticed) clocqnodatiinswhébof he
new y- anfd beta-hydroxygjtroalkyl group. Dehydration (loss of water) from
ni t r o- AMHOIC Peasdits ndLory g BNy Hhathcsrt 31 wekudsalok sxaaple Thiareic ekl many
met hods,,. 1 i Kk - car i i ke
1o Bl der S AR LGP S B P FROGSEROLIAD, LRRpLian &8 §F

f or m nliker ol een@dar dixaniphess,ane suchoradlahods gantshea¥ bemdluded thocomxaspl e.
WOOdCQ%k, SXHRh; Nhtmﬁtz, A. .J. V. Bruno, P.; Braq%%?ud, . P "Sénthesis
of Ni toiPi Ushe AFlPUEGIRSUISEYdF BPe ObINgET EHUBREPSTE! IRF CRISHISE 2 ARTAERNIPIE) -
and (ZhereoP- F@NdahBteNpidvR08E ad8GabR @NRAg A IHSicti (ARG deff ;%e@ LpsulOfEy 8.
3931-3934 which provides one regioisoner and usually oné of two possible
al kenebecaditvednlsy erovadiEe di sveréonetng ldyar hiaghg pumiatey sshubladlaadr. y Iin subh gh

ent i r el oeih Bt oL 08T BT S Sl TR Enk Bt By dring

My requter oltble useriff. ane QitatTBRvEAk A WS IrSthtQirt ;RS beaR6YiieNto BRLoating
enbodi ments of the invention, include the use of such nethods to prepare

st er ed8YRECiSPE s OAEY.s SV cdibkelpies corsy \amillipl lemoBonuaalnond, cuoiv, N ;
'SI'ZE[ r;ﬁggclﬁgz#%ﬁa@g ngr%’rgﬁ’{@', blm:beg‘y, blgagb%lrr ,trlang%%r %tcﬁ,l I%mlalg,qrirxe,%%%tﬁeggermint,
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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2006, 77, 3315-3326 which is hereby incorporated by reference in its
entirety, ri nmet hods for preparing stereospecific, | r f
nitoralk@ﬁgéﬁﬁvﬁgﬁg] In still other enbodi nents, alkenegckﬁﬁ%&Pﬁgﬁyhay be
prepared by netal -nedi ated cross coupling reactions (joining together of
two nol ecul es to nake one new nol ecul e) by condensati on onto a carbonyl
conpound. Such net hods have not been applied to the fornation of

nitroal kenes or to the formation of othpr al kenes_wi th el ectron-w thdraw ng
subst i tarehles In perh eRadimEtthdEEn abrit§- Perrandpbed kY Yy wyishhelsiyl wre Blakenes
Wi th elegtron-w i Ng 4 n | | jeng
Fonct | Ba0 SR PR SHEH LR B o Y BB PR e e PR LT S
may bethgsesbstie. pr.gpatrawaetry vatdediriabdryy, aci dise  tSue hofmeteh@ds flaveinge Inhayk hown
inthe art. A review of such reactions of can be found in, for exan?le,

Met al - EAPBIFPSBATCOJES SO TG Rt i SNy MITI T Rl oy Shsscaser e
FranVopsoad$or) rW*i'd?né‘ Yorihg (¥ehBh&simc3RQthing*&pkules RBY BOfoudd %2 [ $0ted- 1
and | SBN- 13: 978- 3-527- 305 18-6 'which are hereby incorporated by reference
i n t heNps.egnt4rBtliamd 6.450086 wiExamp Ihesbpfinopspdraad be nfodneemttieipentiretidsods f or

[ ' d f i.d I incl ud he foll qw s
Compining arPeYC Ragunf RS, ARk lanRa g R ERy AT RebGhiDRaTER™

havi ngcaing!| @&k ludh ¢ bé awnit@e g@UParatagone RNGchichibodim&es andyaangamant

i ncluding aliphatic hydrocarbon chain having an al dehyde at. one end in the
pr eseneRs of marepsendagy pgsnirmayfheraftsuffipiay fgineseio prsyentioxidgtine degradigionmt
al kene,fr II i.n I j : i.n
cchomsl e MsERr b b EuEo ot e AR b SRELh O M PRI S
repr esgny e donehteat § anatwiut holr androwgs, gisain p0 anabaadObheianys, abeat0an about 100

wi t hdrawi ng group di scussed herein above or known in the art. The vari ables
n and PITePr 85 BhteramIRBRAIMERIs 0B GROMH TN dDAUK HEMUPh AP KL PG MR
chai n, 4 anghRn@0dr RGAyHE nBAVHIUFRESed HOErRX SR EentdREwabhPRAL bEsed on th
hydroc%rboﬁ gﬁgins of %ny o?ﬁthe$§%5?tﬁngrconggﬁﬁglé%y bg f%%%1f$26mca?bons
i n | engtd. wditedvier capshle. gosickiopleod layhe ingbuimgeolpoodmaredser prelagy pgamgremment  of

the electron withdraw n i.n tion t he douyhl e .bo may, be,

det er nf'id§ asvﬁeé%}?tfgiaﬁlac\fq‘l %b,gmg%@y%a? Oluglg(} \§ ag%”ttito\'?la 0@3’ OPtaﬂP}i’/’ abo PQ@I ﬁ%éb%lgs o,
creat eghd i kel leflbddink@ks S6aNPLe o Ab1el €k C 1RedrthinBYbOEnRARIMERHinEYayhe
reaction of scheme | by conmbining a first substrate where mis 10 and a
secondcaising amne optreare spcandary, age00®8y [Erlys dilghedn & ledst ohe cpmpewd Enprayed

i ncl ude_.gel. capsul es cant ai ni .actjvat i NS

enbod o < BB o P LRI RTO REARRDL Ry RTGRE o Pk Ba P oy i s
and nepdoggiddro pelgpade agivaucds geh sapsiibesthylheligoke, dapisely@sopdt cellulose,
enbodi nents may be in soft orhard gel capsule formand may include any
nunber sFoypyenys . neghylesdbigsee, PolyvesiReraHBos: mPaby Ny marqdrne/sinel acetaly

i ncl ud r e i yat ty..ackds. e at | er.
| such Enged nTRIC AFHlKE SeL i NS ATLHR, PR AR R RV
cor e ofydrérgrempsull dosndthyhyelpdorer ald ixoees theraodlioay bd 88@edytowkd ghiting dayabout

95% b i ght of the total I | e. Ho , mhodi ts, th
cor e iyt TBRO PF BRI ARy 458l Gt T 30 aHoktD Sty SVt g ¥ REOH B
wei ght (,Ohohin®). PB;EZ&H{%%& eﬂn’b\/e\;?@éu‘]eir?x‘r&h&% IR R onddhE a Q8 E]SQESSWR&%%% jyated

fatty acids may d th one or nore stabilizers such as, for exanple,
ant i oxindatht smouit ampalyiier miy aaifronCabdw ¢ & otaboet S wWredtongebantdic 1 toaatebut g .
i ke, and ianEne enbodi nent s thg one or mpre actiyvated fattﬁ acid ¢
cont i H8A"EHPPHEBERSTS ey st ECHETHED Hh GREvor P ErOs- Ukt 17281 &' such
as, fogexammhebe FUMfAShANG $o at@ls aRBiabb& 107 (udephobi ¢ sol vents, oils or
conbi nations thereof. _
[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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[ 0089] For exanple, in sonme enbodi nents a solubilizer may be vitamn E or a
vitam n ri ve such as, but not limted to, a-, ,

and e-togggﬁgh%ﬁéﬁmthelr dl, dand I fornms and their stpggﬁ§2%$m§?§fogue
such as tocotrienols; the correspondl ng derivatives, esters, produced wlth
organi ¢ acids; and m xtures thereof. In particular enbodi ments, vitamn E

derivative solubilizers may incl ude tocopherols tocotrienols and

tocopherol derivatives with organic a0|€ f as a élc aci pr opi.o |c
aci d, Bihwlnaceiycol] gEeiogc-aer dMPyruvhecaki d,n g% it R "a%ﬁeauca
mal oni gw%ﬁfdxg}e Me%n!n%y qg&lgde R Bk n@tchﬁinte@i lﬂ@’gﬁdlfpxﬁﬁﬁ e L@/"C@)Iarp'ogfp?&dﬂ@ne
citric acid, benzoic atid, cinnamc acid elic acid, yet Hyl ene

gl ycol gbuaki m@teﬁlyaafmt slatolcydi exaauile. pc[lgsﬂ@ﬂ}nel alyobhédo, emimihyiem glycol 900,

hyd h |.ud 0 el i t I
 Tart 9o bruSlier. Sabnan. Tehetut G | oSS Y8 ANy IPoNEBASE,
nonohydnic6l sd@ohgd RS sph@ﬁne%@mm a%@éﬂ:ﬁ) esurebh@g theft Qlre BYAAPla€ ab@R ebiie
acid, propionic acid, butyric acid, a attg acid of 6-22 carbon atons, bile
acid, [leamneraurgefog exwpbvpr@pal@n@glyé&lamhén@c d2-cthexyethasethannh kel alethgl,
Egﬁ;gpléﬁ/ceg I%zj 0 Cynﬁl ?e!nr%% é:g?ZOd ﬁgﬁ{g{hlgde%g g/caf S d%{) g%th?fé?’xggly%bf ﬁgd()canﬁcthghke

as sol p@uybx;?eﬂmenel fﬁsﬁﬁ‘rdlﬁﬂﬂl‘mﬂm@ﬁlfﬂEBk@nplﬁObbﬂkaY&l@ﬂﬁiegl}ICéﬂ@i Srigeinoipataay
i ncl ude trialk C|trates such as triethyl citrate acetyltrlethyl C|trate

tribut yelvexylr @astarcet Ly poypryslsneebiceroix yainrate ¥t rts (Rlstadsncelvsqe A0

al coho

capr y1 Bl L e P B R e b e

m Xt ur egurhtedr Imifglmtdleefacgﬂ)@ﬂséese-poapkpéthyﬂbme kytlethead, doobaobm@aegetomacrogol

b- but yr 0l act one, rs thereof and m xtures h 0091 n,still
ot her” SHbaI R 4hE7 RS SorelBIme sy, bl SRl GIaR P RG-S Slov
such ag Mm RAPIE NG y@ﬂjzétﬁ*(l'f@ , steHr AN IPEey-TBicdRie, W@Q@gde%%t apde,
N al ky pyrrolldone N- hydr oxyal yrrol i done, N- al kyl pi peri done,

N- al kyﬂ%pte@taaﬁct%&fﬁ-dﬁddlﬁﬁeﬁnam é¥ ﬁérdaﬁtﬁamheﬁ’éiCnlaP Kydteansty and the diiket zthyl

branched or straight ¢ K rticu odi e

nltroggﬁ %od?%?ﬂﬂﬁgpé%?fghtE”Hévy¥ﬁBWR§%€ Wét%&lvg P rr%%y o%%”“Xﬂ tﬁ?l

2- pyr 1 fletifigrobidindndt Xiakife; t RBsleatrol Allb@ihnat isvppositofyhebditd;r phemaeemiallini ng
solvent may be in the formof a pol yner such as pol yvi nyl pyrrolidone.

[ 0092] 2qeaPipble Wt¥ser fos e BRIPIve SEgaugoabi Yallper warayhilh evatd 8ipRE pRBINE prars
such a y I e 0, ne,
hospnal T aoT RRoL{ 41 B LE, prBRRRURRYEARe AR BC RPRRM BHLP Rl
pol yet &ydre @ﬁc}gisy@)@blamadurpho&phmén plegts/ daryismptubaphie) sgpbids), stearate and the like;

| eci thins/lysol ecithins_and nixtUéFs t her eof t||| ot

enbodi AEHNECCHEYOeABIcPRES B Wacdntd stk frlraftaéaut&@ﬁzee%qpt% § SHUES Oé§t for s
and g 5!)&?1{19113 ]‘é@f’&cgé gas?(ﬁt(ﬁf @1%@2’/}'1 tﬁefs ll’? %9d1%§y§t921r5't@} lc'e@i'é?ters'v@axsdé%lxture

enbodi nent's, acetate i ncl ude acetin, tin, triacetin and
m xt urefspmrhanlgdfm (Aeeatytamde@tegsk yE €n.aC sf aaturytedcatyy asdiaehzmmmy malchgidmge of

acetyl ted ogl yceri acet gl ycerides and m xtures thereof
with a? ?%2 gii y&ﬁgiﬁ?ﬁ?“ﬁ{ %aﬁéé’%@( “about 6 to about 22 carbon atons.
A ycerol fafgoyoRChfy BRURI BRYreRSif; FORASHYGEANLAR in MDY GRE I¥Qised in various
triglyceride, medium chain nonoglycerides with fatty acids havi ng about

6-12 canbmmentﬁeﬂthcmnmmapn Hoghpowld, desnanipdirmenty capsilds mazbi mepdabaliby 8- 12

car bons n tri cer.i des, wit fatt aci ds_havi about

car bongetn ol e Bl "vapb 2o P 83t h B L BB T AT o (robre Yt
sol ubi bii g@ESIaV AL [aFBYathe the BRRRY ARy M/ BinREd SHedtsOo @HidlM |-eddddhee0land
esters. In such enbodi ments, propylene glycol esters may include, for

exanp| GlCapubpiE eme oF andse rﬁiﬁtﬂéﬁteqofa@wwceh@r oy eoMormABReEH ey apidepyd en@ or
gl ycol m? S[Ceg&%ta?y ?Sp %Jltﬁn]et glc% ? shecqt(%x%e%:taxfdy BR&E5Stord ege\élm%a gipﬂl l ene

CO| acid ers an ures
another cmbodlmcnt seamless capsules may be produced using an instrument equipped with two
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Al ternatively, propylene glycol fatty acid esters may be a propylene glycol

fatty aci propyl ene glycol fatty acid diester ] I

t her eof ‘&Oggﬂﬁggﬁgenbodlnents propyl ene gl ycol ester §£§R%%&%é§%§fene

gl ycol nonocapryl at e, propylene gl ycol dicapryl ate, propyl ene glycol

di caprate, propylene glycol dicaprylate/dicaprate and m xtures thereof.

Et hyl ene gl ycol esters may include nonoet hyl ene gl ycol nobnoacet at es,

di et hyl ene gl ycol esters, polyethyl ene egcoI esters, hyl ene choI
rmonoac 8t ARuE , nogglsy | aseeg! yerenticaliet alte e eRpodimaengi: y@@zrtmr 5%&39 cachgy be
rmnoeSLayﬁfaa%}JayAse@?egwﬁ?xelatfw%t eaSlAbaghens nhebystifvheag. ol yeol fatty
aci d nonoesters. pol yet hyl ene gl atty acid diesters and m xtures

t her eof . |nHHUOh]énbmﬁhaeahbmhumetﬁa@ﬂynacmuuhawcmawg aiboufattg acolsabeytbe22

carbon_.at ong. Anot her group.of, solubilizers are. dro

ol venfeihpraPe i Ded s ub i ok g“wnfe{%&e% T e,
al cohokgeh dnodaxaiiPlBe ¢ 5%&1@5;@&%@} Be #1a@000| Br cSdHGH e Jatiil E@’@@IIOI Glater, a
gl ycerol; glycols such propyl eneﬁglyco pol yo s such as a

pol yal Rgyashe. gloyvl:o@m;o gzt fe»dawmtenatms ylear lerﬁbthglry@@)lfattwaeﬂiﬁw g [bg, for

hydrophi | i 6

N- et hy‘fanfr ol 1%l O§P g?% y ci%?\ ?ID %lé%rg%{%%fil SOS o?ro ed‘% nggcurm?% ROsETd for
propyl eré aab@;ﬁmaﬁte m{ajDOﬁkﬁﬂldeThe aeps vsﬁtcedlbiraﬁg geamac&hcmlgtealwmmgnaoﬁg amgy be
coated with one or nore coatin in some enbodi nents,

exa in
the geforgapstligushsd gshardicle déhvetrerthe éﬂq%ﬁ@ %f‘é:f’Wf!t‘é}/é’Pd Ba%erfa%éuédatapng
| ayer C i

capsulgﬁl}q &Gﬁrﬁb%ﬁ%ﬁﬁﬁ%ﬂgﬁ%amuﬁghﬁ%ﬁ???S%ﬁPﬁ@ggﬁk%gggg%t?ﬁgﬁélSgﬁgggggﬁch
as, fOWaéumTﬁieeencapﬂmbnhcadeserzmlde;aasbagxm@thenlgsp fpitoheidtdapsilcotrrishgsyenentléei ¢
or del ayed rel eas coatin ust ai.ned re| ease i ngs,, barrier oatlngs
ond " contirmabl dhgeines dond Feludb b’ cREsARenTSTiBHE hah b b ehalod b ons
or nonpR@héiat 60 cbiatif y:a?mesi SRY e 150 ¥kt Pelhtie oRGl bvatiedubRlibty saeh ths
and/ or beépresent in either a coatlng | ayer, a water-sol uble gel |ayer, or
an addincildiedistadaei wgen ayieble gatidingsubsihieyknoivn ipdhd gts? enfisoel srshtas glyche!
activated ?1 q/orlope qé ore. seco n,ﬁﬁ%x? Ep}%zgtat e “nv%ntlon
may be ?%? ?&%‘a 8°6r" Hofe© %ﬂ | onal noﬁ)p arnaceut|can g aetve
i ngr ediRAtS stre@bady AgvorPitmdnath #3511 Ahrtodher SOl tab guaem Sapsamtﬂlmhdg\mmwn

chel ating agents, buffers, emulsifiers, thjckening ents, dispersants, and
pr eser Wdh¢ gdand ppricsgHs a splosae paet such drekeam C\fﬁl&a s'ﬁl&t @geéeim%apﬁﬁy cplgring

encaps ating prepared fromgelatin as described in U'S. Patent
%%%Eeﬁgﬁmehg is hereby incorporated by reference in its entirety.
The gelat|nﬂma&HrhmﬁahtMaﬁhmbomnmhuddmogﬂcmpmmmmewohhﬁnnmdn&@ﬂhagéawmmbtein

and/ or one or. nore oI saccharldggsuch asétggr exgnple al b ectin,

guar anMgiitic Yabpuy by, 5rehs Rl eelgin.| abelt 24 Rato Py Strahyof CaTChihop] 98
such a f r i er nd
the 1i kel BLPE e@?%ﬁaéf?égsdbﬁéﬁgf‘% iy SR S e L Al ok
any namgmﬁ&mwthaylﬁob&nﬂbtodmewoﬁweC|W>ﬂﬁé(bamhmnhmMMQwﬂwheothndapsﬁb@ is

d |1y t limted to. t
e ST beo i bt ed ATuEIT Rlondltel Mabalid B fiesdeabbing anfd B ©
pht hal afcgpsuddntiifhldek eThEMeapildtldnNhactAf Beh Ybings GRPAIY TREy aM¥ tthpdile by

wi shing to be bound by theory, the addition of an enteric coating may
provi decapivkaing theom tradaki itvgdtiq’ﬁe it avastatiofcapglé-vat ed fatty acids by limting

t he rel ease h actlvated aC|d the, sta StICI 8 (may
ot ude: po WA EREFEEIGT GEE Y 4BELEF s PphityR SERSRxEbSt fyf Shec

gl ycol Tndhfee chbhtk: ofl the tehsumhadivaadlsced @S Cdviap&dtiabaven eaféhh@ﬁ@t Juey Trayer
may be from about 0.001 to about 5.00 nmor 0.01 to 1.00 mmihick. [0097]
The coa@pbHgscanf thear beuwabé%omdmmdyrré«y fackage. i sslingdeoroplippingnorle $amen
formn I I A {9 D vent t uch
as Iubcgﬁllggﬁrﬁgﬂtg ?gegé‘%’ﬁgt. a efFe ?x{ Janq%l%(dle anttgg CB‘%#?& ethqg'géh %lu HIE ers,

dyes, mbelsat imntheagippihig prabiesd, micegilant sapsalld!, dippad 504 RlveeBn@MABERY Solution

Surfactants may act as both solubilizers and absonPtlon enhancers.
and then dried, allowmg for the sweetener to form a coating around the outside of the capsule. In
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Addi tionally, coatings may be formul ated for imredi ate rel ease, del ayed or
enteric r r sustained release in accordance wt h | known
in the ar‘ﬁbez@ﬁﬁ%%fh onal coating techniques are descri bgg%gz@gﬁms}@g&

Rem ngton' s Pharmaceuti cal Sciences, 18th Ed. (1990), hereby i ncorporated
by reference. Additional coatings to be enployed in accordance with the
invention may include, but are not limted to, for exanple, one or nore

i medi ate rel ease coatings, protective coatin nteri el ease
Cont | ngine STLPAIHEE. ter kel GaiIGETe BT ey Bbatige (erdraaratiased Ghe
ther eofne}id cSAMR R MBNA %thea@rdbm@nest 8 g RRABEVCRAL! DINIRYinR & bHeHnt O

i nprove product el egance as well as for a noisture barrier, and taste and
odor nhskpmged Rapi dhe wmm @f:latlheamsmerﬁndrﬂrg:és t@ther mediods pEmiakipg reekatin,

| eadi ng to, eff ct| ve gh e and di ssolution. [0098] Capsul ar

mat er i SISV ar§ OPRdN ?ﬂ dm e&fﬂ?e icid containing core and/or one or

nore coat i ng)dlesprx&)arrmyezfnubdhh@htsl nelonder 9de: @atiARy én meegﬁu‘i/eambys@app ied
col oring and opaci fyi ng@ergents flavorings and sweeteners, ars,

gast r oPeansteghtiqsubitvanedde agindeding.fat nonemiterbioepan cgupg,afﬂwé Bi eeBingAYi ve
and co o] t Iy b 0 d,
par a- o boncsMiE, A A BEMAL oot BN OP ap i, P R el R ufluly
tar cobwpaniorangrayhedudtidterowldar. pabt iegathple, Bmbod embhddimeatse agrolymere: q‘:deamgrl ng
agents may be |n | uded th con nts of the core ?f the g cﬁl ati.n capsul e or
in one™8 hrotRPliEd At itAEc U AT BruHaRs. fgpaiGrbasedaiolufions i RS ens: HEEBINE For
exanpl gyq. Hﬁos‘éha@' &Qb@dlﬁ@hﬁt ahl fn'xc%%bd]ﬂlaﬁpaééfh? qht §u¥ﬁte%%c;d%&ﬁfs o) Qn%'
capsul e may be achieved by providing a flavored coating | ayer haV|ng

wat er soitaibing dfr¢}amam1aylanolsuc<ﬂ1 “eulubtmd@rrmnnsrt ghy o spogat 0®t02156 %carmlc:(mba@mngl 50

% by id coati er be th ter sol upbl e flavori

2207 o it BhOaor e D sbr b ol o Al Bl bR R b Y
as, beriyitats bl aRRIonYof (BOQIMALAd fEAGBANatbANiTh i cds€¥PBoft Belhtin bR, the
cashew macadam a nut, coconut, blueberry, blackberry, raspberry, peach,

| enon, pnowﬁémgmpmametﬁéqopér APTBY | Tae aande Do alsamarathi musidspepntrgllsgpea  limit

e m renteioR 8RRl obPat RO RaRT S RRTERRLe Ao, BRUPLR Y PRI ™Y
t hecapswuiperatibil o ugsidiahbact Mnt she dapoute abdltcalsiZd o apshilalb® bécoldSBritHe byn

wei ght of said core may be the oil soluble flavoring. Such oil sol ubl e
f1 avor @%tl%yoqa@gsnnefprraw phichHaclhdgsiraass fagigge of Q\i-‘cﬁoa@fi capratlesapd ypdange gf |
strawb r e
conpl ot 1R hd PARELICK O Hll kR inl NG AL b KU RLTREEA]  sucn
flavoring agénos Gald:apaﬂémcd%vahons pnbadistieny of kl&wnvem@nmﬁl&tmﬂanacshabe such
cont ai ni n cagﬁul e %/ nd i U'l§ Pat ent 6, 346, % Jdﬁ]gd
6. 652, %g?@ P tﬂe Oé’ﬁg ofhy opg et En‘lrea AN REA deHps &¢ fes.
[ 0099] arlifhaB ¥B, SAORGITRALS and 1R BRI ofGBPSMSER Rhy SAHAFIBENIMCERY HeNFide at
| east one coatlng Iayer i'ncl udi ng one or nore secondary agent. In such
enbodi efetht Jill aomlaysaronl mé&indeld r-fgb@nent@mecrlmlneeelsecﬁm@aamp@gensomfaym@edmems,

ffi t t t t dat d d
secondny *ngEh eSS FaksRear T O B e SoRT ot S itpidienenEndr bPRY <
| ayer waycdgpddigmhakoularg cbﬁsueéombe 4R0si 11 EhOMSsofeRQin ddpstie tAReMly RBPbe

m crons, about g to about 100 mcrons, or in certain enbodi nents, from
about rovided.aflep gxargplemincsienssrom i @t?r?eml@mddhrﬁ@ﬁny 0106&6 ) erehés shapes efich
| ayers y.be e e r i n

t ot al (\),\J\éPg bl?on 5(xp§1t§§1§agss}hﬂa;l§ Fl'w%d @Sﬁ@p%@’?eﬁ ?thftéiftg%d usl?rggngcgnventxona}3

Secon%émoagﬁhrﬁtzﬁldﬁﬁlysh@p@aina varived ghidagasitesobudhblubos. c@ﬁghzﬁcc&mﬂ@ (80), ).
about 0.1 to about 10‘Vg about 0.1 to about 5% and in particul ar
enbodi tenZd Gho(f). ands )ttyh%o@? larggst mynbes rqogierpaash delithe smallesy siasat Neg-

| ayer &ont, dsrp’%@& olggegggg, cfecondary agent may further include at |east
one conpoun vent oxi dative degradation. For exanple, in sone
enbodi nent s[DOHU]I@tasrt plammapoitivateiormsladbnsasyntdinihg the compounds of the invention

and a suitable carrier can be in various forms including, but not limited to, solids, solutions,
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not limted to cellul ose derivatives such as hydroxyethyl cellul ose,

hydr oxypr | ose, hydroxypropyl nethylcellul ose,

pol yvi nyl @F?Hﬁsg%ﬁ pol yvi nyl pyrrol i done/ vi nyl acetatgcggggp9wgp30ethyl
cel l ul ose aqueous dlsperS|ons and conbi nations thereof, preferably

hydr oxpropyl cellul ose, ethyl cellulose, and m xtures thereof, may be added
to the coating layer at a ratio of polyner to secondary agent of frontabout
1: 20 to about_20: 1 by melght or about 1: bout 1 Wégh 6% .

parti copuders.fhad ampls DS t““%PF“%‘%%ﬁ%‘r%? it N ppders (el ‘i%”ﬁg
the an?x'ﬂ@tmtcgf J?xoécYﬁgtred rFQtYy Q&defCtHé ahQHtiord: 2 itsoalﬁb%w@m theOdrt faOMRARQNE 1:1
to about — in enbodi nents where the anount of secondary agent is
about ﬂ[@rfmyzmﬂ czm)be contamednowuth dornpohtyms rwitte phivenacewivalp eyeeplable tguemsut

4:1 bout,.1:3 to 100 h
secogogﬁvg;é%%ﬁ%g@?% gﬁﬁ%ﬁed&¢HLﬁl%oérFﬁ§'fnag%nggﬁés Inwm%e?ymﬁﬁeﬁtuwggrge

provi deghi@ss. @ nPNRESNAHRr& QRiicdGnBO hididn@iye®y, salubRl e 0L AERUBNBUPREATADRsI N A
pharnaceutlcally accept abl e sol vent. Such pharmaceutical ly acceptable

sol venty! imayikbe Tan na@oe@rtﬁérr@tmétf ardeimisra onars Feowm e thfﬂ@rt afpirdsan can

met hang| thanol o

t her eo{gctcr VAFIRYS pha n%%g&ggn (&l enﬁésh%rgﬂ?d[ag!:é/ For e l de%z Imcﬁ(r;zyge%%cv

erre ar m 1 cal acc e sol vents may
i ncl udBaniaut& atqedd@QMakctdeeeldert ne. pK9I79praoche)Wmagl&aﬁblma@olﬁvpr%pyhmencal

| | | hyl | f |l e h
Dol vt Hgliert, Gryeato00) Fabipebis g BiyEBmEaa0, NES YRk NS TERGoRI Sibhichaso
pol yet Qr%lh%ﬂe%ggx})%%ratgggg) t@ﬁh?@ﬁhﬂ%t?@ﬁ r8lasGah bgg%ult@(md the Iike;

phar maceuti c accepta cohol s t at are liquids at about room
terrper atur e[00ﬂ08] oxaenpheodpnopy bénlee glvgoadn iretilanaitiyated fatty acid prepared as

200, pOSBIRYIERE DL B0t et wymeisiedh YS! Sabol AR AL Fzadude

pol yoxy.gktik 8e€asiHe poNdersdghid ¥ahtMgSIn §iRh PRARhéhs, the active compound may
polyoxyethyleneglycerol triricinoleate or polyoxyl 35 castor o

pol yoxfetdnyixehegihywe oo moo&yeﬂeialwamteuclm Sdl@rO(SedWetehyt #areh! yed) depgge forms
hydr ogenat ed cast or oi R C 0 e

cast or 11]8?/| SO COﬁI&Pf{Sﬁeaﬁ ]in) norma I‘ rCa(fe( éﬁd 1|ong| v@%ﬁﬁcze\éé)%ﬁrqgaxp}ﬁgﬁ Cﬂﬁl@g{s gg

pol yoxmetlbatlr@n@geatsksylbh ab hlergslesmmrst@maplle th€ einECIapgts, 186 am pilie, thike;
pol yoxyet hyl ene stearates, for exanple, PEG 6 stearate, PEG 8 stearate,

pol yoxysagd fasme apayt dsourmprateyiipana ey and ey addaioually pegreppsedsyih eaierc
PEG-ZOg%&gggate PEG 100 stearate. PEG 12 distearate, PEG 32 di stearate,
PEG 1 Sstearate and the like; ethyl oleate, isopropyl palmtate,

i sopr opyl FTWOilB‘l]anQpaﬂdoﬁ e dni keivadil nfatthydcid m)so)llld)iddsage form may vary. For

Nnethylpyrrolldlnon parafl hol est.erol ; |ecit |tor bases;
phar magstRnle AN (e BPapasf-¢t &w@er grighn dorgiphpen Q,ih b2 “Wéf@ 3R R,
whi te Wgate% rceﬁlﬁ}fﬁﬁgathle'a@@vé@@c?(fatt? @Ulldssblftﬂbﬁtgoﬂ’ﬁoreafﬁgy 5&1@ dltllugtﬂ’ such as those

phar macelti ca acceptable silicon uids; soribitan fatty acid esters
such adessobdol abmej aur addng schisktrang @g@atte the bnbidt mixtyal toi foen e, gdanbi Tha
stearate and t li ke; ceut.j cal | accep abl e sat.urat ed
pharna&gﬂPtﬁﬁyrvaé%t@ﬁ?g%ﬁﬁgﬁ gg%ﬁg%flgl“t QFm éheifle ﬁ 8?%53H3Fgﬁk5%stor
oi | (gtlxe&‘dlmtmt Eth%tl%%‘réﬁé?ﬁt%)b?taﬁaarcﬁ{/zﬁéd th8tadd pehaes aweés&@e(ﬂrbmwﬁapt)e
primaril urated esters of Cl4 -Cl18 saturated fatty acids having
a nel tiynghlhafnbea &fr abolid Me-mMay & miged ety pnaronouire phatmeacawdcatlbieacké¢keble

[ 00101 An nmet hod f eparin psul es nown i n. sed
o var PRt et SPREN R AR GRRT Ko RE ShubBaldiE AL heea i
capsul gsd oRyn Bay proAueed hyy Be BBLANDCH N6 vei Agolidehsthepsy 8f cpmepradivith &
sheet of an outer coating layer and one or nore sheets of other |ayers,

| ami napliangacshdcahesetatde graigierheuriangnbliee et sablstobtain a dried sheet,
and encaPsul'o@HddlgFu%%r %bg%%n?s% ’n?ag t@eapéet‘ul% %ra?raﬂ%’}gs@eﬁlgﬁ"cf] ﬁ%tw at ed
fatty aci ds' and 'one secon |n t sheet on a

r ot ar yfafty lakbils iﬁ@udd)hdmla d&@&gl&ﬁdrrﬁ@.p:ﬁu Is@:h d¢mbaihatier a dgbiddioygnt mag eibdss
capsul es may roduced using an instrunent equi pped mnth t woor. nore

nozzl e@dap@%ﬁgeﬂ@c%e@ﬁtﬁe@wltlyn JORILENR SYSPERY | Sra @nd GdikEt SR BRPE UNEE may
be
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manuf actured as, for exanple a two-piece, sealed or unsealed hard gelatin
capsul e. anot her enbodi nent, a gelatin capsu i i nitro
fatty acf%@gﬁﬁ@%gggforned by the encapsulatlon of a doskg3hﬂ%%§g8£g%nre
nitro fatty acid in a gelatin capsule. In such enbodi nents, the gelatin
capsul e may be made of, for exanple, gelatin, glycerol, water, a flavoring,
a coloring agent and conbi nations thereof, and the nitro fatty acid dose
may be. for exanple, 180 of nitrated EPA and 120 ng. of nitrated DHA. The
manuf addningomresks ysedf ins haiérr&"}t?éh %?eh‘?%“ meSMIne RS IHRE RO gfomprise
conbi n { n o dsqueliigd mebsyat ch,
deIive%@%ggﬁﬁém?V%B% H@%gghﬁé%ng ?ﬁgﬂﬁP%r%gkggignaC| té %n He
encaps uhdpbdimingchiens, éhcanbuhamnp@ dmdosamnmdmumndxﬁﬁnnmzﬁ@ﬁdmhdmy@h@ t he

enca sulated dose, shing th capsul at ed dose, and. packagi n nitro
Fatty Bh EoUs S P HTTGre SR RN (10 FRAMEE! Gt ERIIGr EREASPRAY T HCTUGE. any
i ngred.ents.dRIGET beg B;%&gw thable HeBvasRE UforidtatBR, RS Qi4RatiheN Liutgekatin

capsul es such as, for exanpl'e, gelatin or a gelatin substitute such as
nndlfléﬁkssauﬁh:@hwomhedU@ubU@bbeog@haﬂiWtbmw§kﬂvﬁﬁébRHEMM inthe art, a

softener su roI or, sor toI r ot her abl, I
gel atin sofﬁEHZﬁ %ﬁé l?ﬁdtﬁ%ué ‘ﬂ%nf 53%?5ﬁgggageOqsggﬁgéé%é?gghﬁerry

flavor mink et @hpderds] fdrivearfrodh Bﬂnbxﬁ uiisrabl e:ggebhat i varpsnlaelchstamerchag dnown
in the art and optionally a coloring agent such as keratin or other

sui t abbelygiayigne 8!y abmoefa@mlbrbpwgi st verplalls 4th theonag embpdinrssy thenfatty
partic sl dy f C

ot ur S0y DECRRREGEE: LU B SRS B R BT AR I AT BB o
gl ycer mhoulabﬁuthoaﬁaﬁ@t ta \myy fvengdﬁouoi tmsioer 2@hdbabdub 1005abont hbroebpar §G by
wei ght of flavoring. Th gel wat ch i nts, may be heated.to ab

to 70 kg0 ﬁ?%@ﬁ“?@g pit o t?%W%?ﬂ?% &WE’ GOICOIEPEH Untife 1} 1?&5%?@380ﬁ

gel swa r Ot ak SReRAeMl gt i on
rrachlnglcdp hggg&%ggg&%gfwgﬁﬁﬁﬁgﬁ?ﬁg ?ﬁ%ﬁﬁ?gﬁﬁg%kﬂggﬁﬁgpogsg¥ty ac“%gcagsule
by encepsul @t,i ngrddesatnd tergof atlt yesaok dhidese ort @efanug@lllatome @dp§u|rltfh>we[r00n04]

The ca |le can th be, dried at a tenperatu r..exanp

The maggﬁOWS%P%n?)g?mlﬂg %E%hg@”ﬁ@ﬁ B aW@dﬂ ?wggﬁﬂoﬁﬁ?rﬁﬁﬁéﬁrlﬁéh?
dryi ngsat.eR veEQl%bl%aeﬁﬁqb@u@@EblﬁB@ﬂlab@ Magdgd s@ﬂﬁ%tfcecﬁQYSu‘El@%s e kagiimged to,
selling, or shipping. In sone enbodinents, a sweetener or fIavorln?%d&ent

can bervhgﬂdeHMt&)lOt md §abs@va@abhr@wgman@mlpaiqbgl phemésats. Swpdeme Ngphasi
| t / t
D R GBS Rl RE k™ S RE enar LA ARGl e

out si d@umta}bms&i@wwaaablle e RENBIQEinaE nhs Stedotsx®e{aengiblo frofd Aboed @grpa)gent
may be added to the carsule thromgh an enteric coating process,

ot her Sodisdl Melds(availapleglien Fgok 6@éﬁ%”‘6W3$¢%W8PFh6“55Eﬁ?n8§ Eéagﬁgéyed
d M ki
on to Lhe QUtS)AS rer;& Cfila ;}Q{e&%&%ﬂ@ (B c@@ mg) Sirf J?‘qf Og%g?&ig R ki ng

gelatin capsules own In art an cont n vari ous
enbodi panivs), Ehhﬁnﬁﬂe]DKaWMBmedhahuhgsobﬁoohbm&aﬁguué siay, e AP (edilihle any

techni que known in the art inclu g, bu ot limt n coa

fluid bee bieatismg Jerokpy WMJQY?‘%E e ‘%\‘Pf & Par ‘ﬁ@%sw ﬁ%ta&?kyg%se
appl i efhe {1y QXAPEsto@Sofh, 3R H&t‘t&]@@edsd{ﬁspﬁﬁﬁld@rihos%ms?e)d mqm wPer s For
exanpl e, 1 n-some enbodi'ments, a polymeric coating nmay be applied as

aqueouShbh&eﬂdmﬁMukDﬁﬁ@wwawganméﬂbageﬁﬁs6NMbbdﬁbedrvdn@pensuun@awddwanmlng

and, e enbodi nent s, or .nore secondary .agen uch e di.nent s,

ol y e P BRI g Oprer SO ST Su RS PREGE SR et P s SO R

sprayeg, Q‘F&ﬁaﬁh@?f‘@:‘:]‘} QF RIF Qé}ie@l(Mﬂgbk%,ﬁgA%t Bﬂmh%w BLi7d8 (addble Tréi@Me
embodi nents, heated air or inert gas nm to faC|I|tate evapor ati on

of theSEDMV@nduQﬁdmﬂﬁHmv@bﬁﬁﬁﬂﬂeﬁﬂﬁ1@Vmﬁ@k@égé(b$Fboft gel atin capsul es,

the [00112] Mineral oils: As used herein, the term “mineral o0il” refers to both unrefined and

refined (light) mineral oil. Suitable mineral oils include, but are not limited to, the Avatech™
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processi ng paraneters of spray rate and bed tenperature nust be controlled
to limt l.ubi |l ization and capsul e aggl oneration. Additi | Qigh bed
tenperatdﬁgzﬁﬁvnﬁégult i n evaporation of residual mater$F&§ﬁ¥%%@6%3 sul e
shel |, causing the capsule to becone brittle. In addition, coating
uniformty which includes mass variance of the coated capsul es and variance

of the content of the coated activated fatty acid and accuracy of

deposition nmust be eval uated. [00106] Gel capsul es of various enbodinents
of t he traspenAtTibFaloBe AYRaE GPTR habekeoldd sadesbiailiiie fiom tsareen), YieunY,

oval , B ani mal ,
oval LRkt AL B S SO DR SRR SORE (2t
accordance {@1tBp Casbunis:ofs tded Herdin, thompasichstomoil hrefodad atamnlqmuﬁd)rﬁcbmdded

therel For e sone e inments, hard or sof I Ies
my bl S grea o Bt Caémv%ﬂbwgﬁaw ﬁ’eiler‘i‘éﬂgn%§héms?£1é’%§ %ﬁﬁ? ity
conpri %bvn&rﬁl@eboﬁﬁléﬂé%g aapsulie plRaPRiorAibhigl s H?ﬂbﬂgéﬁfeﬁ &ebxﬂ%y‘deg‘éﬁzR.%&“ e
typically may be provided, for exanple, in sizes mnins (

m ni m Sy@m@@%fmﬂgo )a:ﬁldmyiﬂt@am of imade, bt erggnatr lmtthcért@ pOSIOIXVl aatSItqr chér d
gel caps | es facttur ed lJSI ng._co \{entl onal. laln
Thapes P EouiRY SoLMRRHARG T el RRR SRR " Fe Py ecrBoRy EPER6S
(0), (& dro(i)ZS}Garz(s3)pol}(043'L 3@%3!151()5)011\/\*)1@6%dlﬂ7tﬁcyh aAgRdro FeHARET cLQ T @B PASHIO

t he sma%l est size. Nonstandard shapes may be used as well. [00107] O her
phar magelyeieaylaed catipaeilomsidenkuian Agt klmée@mmW%W HE& parieerieyadabland a

Ul t DBy Cankd SreRaehe ¢0 YAEL TR RBCLEd B9, pRulo ol b MR Gy

sol i soI u I ons, ers, si ons ul d 'suspensi ons,” sem -So0O
and dr ypopynmedsr& glgmiladlhygro@lna&éd estarvd, potpernyieod gl@zﬁolarta hycmman‘eatchstoxa@l d of
t he i nvent

I so kno in the art t the activ |ngred|ents can
be conPaV afgpﬁg@vﬁwq %\f%ge&@i (F8SIQ4 41 aﬂﬁaﬁfﬂﬁa&@@d necy§a)-68 émgamt%d castor
di | uengg, ﬁxﬁdl{)ﬁc{rm FaL ﬁﬂ¢§c§&6@8ﬂ 20 IQ&)IQ@%O%(P’I&'@“IQ(/AI%% ﬁomss&@f)ﬁppx%eaag the
hydr ophobi ¢ vehi cl es, er soluble vehic rers, buffers

hunect ersqphmn“@taﬂrmz érvailaigolitdm 1B 4ASr)s whaakt lrmiuddsalﬁitrsnolphoe@ &Y, iRIEE. and t he

li ke. d trat t
r t 1 sahanPares s B and g feaayre oropebei et bttt °"
exanpl @asthbGileﬁz'iHF %tﬂ?l@ﬁél Iye8l-3 PnlkeienteRRadBS0il, Mk 5@ vERK RH thd Eﬁ]ul iA@79) ;

and Goodman & G 1 nman's, e Pharnmaceutical Basis of Therapeutics,
Edi t i oRO aviddiRE ISQWSF@&‘{ﬂlllablﬁlfﬁgn @ngs Regvmvdine)( X9Bon supeblh po Wtbﬁem @Sh)ér eby

o hor e wik bELAEEREE QU RO RRBRLPof FOlveReFaRY 40P il o o

descr i Bedpiabov@ové) sih car, evlﬁaﬁwho@hﬁdata@ hérehly Widamageit @xﬁt[fbffyor oral
adm ni stration including capsules, tablets, pl | l's, powders, and granules.

In such embt¥il knpisroly pe Ué heising Shpsumd sty b éfcarmﬁ X SEMRPERL. grienipFureef
i nert g( np¢bed\ ssdéﬁbec?‘?roﬁ glaﬁ&t) %%@ter rmélEé?Hl hSu‘?‘%cfch 9@?@\3%%5 qﬁ:r&?‘y
|1 se, C ot her than

also co as I'n orma pr itiona sta
i nert xﬂxclude,nbst ae. got, llinubailtoaﬂ)Eﬁig%aghnlrege@mCanhas th@mém Umdstrailaile.frdnn t he

case of caps t abl d | | dosage or Ims al so conprlse
buf f er ﬁﬁ\jrg‘ﬁg éEgnﬁ) cfg’ﬁfeé@lﬂ?r’]lt gj O T br éﬁ‘éqﬂééfewff%’ entiiVc RyMsisgs.
[ 00109 ERFeRAraL IOt 2 BNaRE T FYAL @an(@“ .t Y’E@ﬁ%j 151‘{}‘[@ Qlid d), dIRFAQE™M QYT TRY

vary. For exanple, in one enbodinent, a liquid gelati'n fornul ation of
t he actavaibibéd frbat N)kkab;l REGebysdye smrelpéhbkblﬁ‘gl BiGabi(miangblt Heomadtikkat @dE(-a@t y

and adtihg ok REREAT R SaULAT e e Rl RPGED) R kgl Al e

gel at i pvmewld Hen mk@ﬁcaﬁ@wtawgoyam&m iR ag g pkotoat A1dHRY A ARSHI &s I N
anot her exenpl ary enbodi nent, an oily preparation of an activated fatty

acid prsephesth. é@td@scﬁ’lf@edif@b@veo]mwlbee Lly'quhl I | zed to for a solid that may
be m xed W[bﬁlfg}el’ocfyet}qqene Elr}]f%l %eul'slé grlellny e il fyethylene glycol” or “PEG”

refers to a polymer containing ethylene glycol monomer units of formula -O-CH,-CHa-. Suitable

polyethylene glycols may have a free hydroxyl group at each end of the polymer molecule, or
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excipient. carrier or diluent to forma tablet, and in yet another

enbodi ne tivated fatty acid of an 0|Iy pr epara
crystallﬁ&g&gpﬁn dm a solid which may be conbi ned mnth$g%§ﬁgﬁﬁgg§3?ically

acceptabl e excipient, carrier or diluent to forma tablet. [00110] Further
enbodi nents which may be useful for oral adm nistration of activated fatty
acids include liquid dosage fornms. In such enbodi nents, a I|qU|d dosage may

i ncl ude a pharnaceutlcall cepta i on, i on, nS|o
e e o e oSS0 ) SHRREBEME Mk,
as wat gfitapRULED AENIQSL b RIIPeHRYNALIS IS AIRAE SQerMEDIY BdFbSny @uﬁﬁbg #5108ty 1dnBY
agents, enul sifying and suspendi ng”agents, and sweetening, avoring, and
per f unihygolagesfibin tkhpsserft onveaxampirebe pcﬁﬁmctsrqf@umbalaéwgﬁemf oelrailat edighi.t h
sui t abl e, pol yneri,c . or rophobi ¢ nma or _exampl sj.gn in
an acc%ﬁiéﬁ?éngPﬂﬁt%¥mF%ﬁ Q%ﬁ?ﬂﬁée é@%ﬁ?“& (%fygﬁéﬁrﬁgFmﬁsol %t(ﬁ~%8
deri Va?(bl&’/@iﬁ}léfl@"glﬁbﬁﬁﬂf@m aso@ (AL ABdY FWouble se@aktemKIdiaents, Ulhba:hleﬁioe
diluents’include,” but are not |limted to those described bel ow [00111]

Veget alodecsiar - waghtygle ghen eplerihy lopp el y et nis " e ettt @08 1o abaaf Y0804 o [y somie

f
o TP R & ePlac SRTRANAREich TR BOERENONIBE LOToB pBrBRHBLE |
t o t heamegovabl & winle. edﬂﬂbcﬁmms euﬂb(ademgmtr&lecnhe v\feaaghl wf ded miychhslemegm@nls
about twel ve carbon o] ei gh ar.bons nent s
Nt SR A0 RO Ry g GRP B Ea s AT R D soP SRS 2ot o0
about 36} t 0,,fRAHLE R0, 153&@%020%%@2&2% aglgcoleOOabﬁMtyeﬁagleh@ abeuyt-6d® ahd

et hyl ene egcoI rep ea units be” hydr ogenat ed or
unhydr p@gﬂhylede gSlsnot ai). e Thegemaivk EfOkbmeglthcldade in tdfwt name refets Ion thiet avdrage

castor o r ted castor o co

o' ve. BRIecLEIeBhar Bo Py s ff st eraf Ry s ho SPRMB s PR b b lene
sesanegQtdl-4(0ot $AnSREFLIA thyle@n &l yPalk h@ido, bak BRMnd Uintialdl © Megihla™ihg

i nclude comercially available synthetic oils such as, but not l[imted to,

M gl yof tbnyvag TS envd 8igs @awitableatspia Bavonimylramial “Nisbiss (achdhle Ars Bopa@eh)

Neobee(t avai f vai |l abl e
from Jg]r %‘é%ﬁ“ﬁ us 4aeglsaj%]e {ﬁ@%?\{f %ﬂg@% ﬁ?@“sogﬁ %g)e d&gﬁz{ﬂl Frgh]f r%%qp)\l RS
Pharma), thposter Bﬁo@y(ehﬁ')gl)(oaVﬁtiyakﬂl@ ebten rﬂﬁbsddeh:erﬁﬂr the) Lenﬁdfptommkt giycal54
(avail able from sasol), Croduret(tnm) (available fro §§ % Fanc({%

(avai | BB @Ckresier't KEerEinHi MgnEdhss oF dicsigt, |0ﬁ§“(1¥th‘§esllli7@r?‘§)v r‘i“&@ EVWCERRY %ﬁ?s)
Si mul s E ( ( I

i soi SEehe PRI QT PGP TR ) B bt ) B Uefiine

St er ot propyiehe MOyl ddihe] tthers iAbiuﬂe,ch(tmr@ npt liditherto sﬂhma@dfmedélgeetuablle
oils, including sesa cast or and ,cottopseed 0|# |nclud t hose
|i st ed3qf &mbeg ng?]dn‘?f‘oeﬁter OSHé%Sl?V S EeTE5 o OBt PIORYISRB YA caf? SOme

Exci pi &bSdimeRQOB: :mAtddsetor didbtbChas SoliNE a6 RBS@I M HEHRIPIIY uht eNeRERe i N
its entirety. Suitable polyethoxyl ated vegetable oils, include but are not

lim tecinb@hmaltenﬂ]@hml&pwpyléne @lycRH poeirane st (tagy aidledplee hig @hﬁ)LBA;SFt? about 100

Erul phor 719 (available fro e an pr.oducts ar
FL- 6209 SRS B D Sy I PR RO T LRl RS P BT 5o
term " gipesBlicRl dnits! Ghebomet @bRtifemir @ im@dbeaddof &febt@ﬁﬁas( htbo@llﬂtl) tondbaar ad

oil. Suitable mneral oils include, but are not limted to, the
Avat ech(orrylendemits avaithlbipsomans dlvesd Aattoars eytersDpalkde | ut #je pptdimied to,

it ot BACT Ry SPSHERLESTL 1 huY RG2Sl Ruibie tfy aTElE, bhefE 'S

used hg&e@ Napfyi@ed: eCﬂp)rVGHStRﬂ}MOJ ind 90 (Bhiilde tfmnﬁCﬁ@lﬁmeDndncﬂ @rapetenk rgdynot he
ethoxy ation of castor ] n at | east one chain of polyethylene
egcoI1F@”ﬁ@9§ﬁ@ﬁ%I&mﬁﬁﬁﬁdig@($W@a@§§¥ﬁ?GBWﬁ”“$he castor oil may be

hyd t
el ude, b b R ol Vy
cast Orp(ﬂyd: ycdmed)gg)ycgzlnxde esyathesizedi pnmloaasatellya&bng@icgﬂlg/mrd) loi r[m)aﬂr axm&nmdf as,

ol yox castor ail, and polyoxyl 40 h enat ed castor itable
P <¥er1 predom?natdy from steatic 3018 although other ?a%y acll:ds or compoun(? dcrlveéj from
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pol yet hoxyl ated castor oils include, but are not Iimted to, the
Ni kl col (t H ries (available from N kko Chem cal s . ch as
Ni kkol HC‘,@)I:;BI ] -ﬁo, HC- 50, and HC-60 (pol yet hyl ene gl %HII:S%@SII(I?P&%Egenat ed

castor oil, polyethylene glycol-40 hydrogenated castor oil, polyethylene
gl ycol - 50 hydrogenated castor oil, and pol yethyl ene gl ycol -60 hydrogenat ed
castor oil, Emul phor(tm EL-719 (castor oil 40 nol e-ethoxyl ate, avail able

from Stepan Products), the Crenophore(t erjies, (avail ghl e from BASF

whi ch PHhel Gidesaaierbihecd RHEO, SYRIKEYS %%CIEL ‘%‘B‘%l %}%ﬂtf?ﬁal ‘@ﬁ%méﬁ(’)‘y%‘&?%%g
hydr ogepalied, & ast Rk 1ifliled (@ UAELIE anes ehytd)ic BOmhy4liagenat ed castor oil,
and pol yet hyl ene gl ycol -35 hydrogenated castor oil, respectively), and the
Enul gi n(r) [RO1&8idinHRENs eemeslianai thabldduéir oper@eyeis cPiarissLione)or mokerof

i tabl I hyl il j ] i ncl N i :
L I e T i R e R TS R o

St h edee]luMik C NedrBoyReaRad] il R 6, hwr&mebxryndesm@seenQﬁethyic&:mso@nt ethetoyllulp@9114]
Sterol: As used herein, the term"sterol" refers to a_conpo ] Xture

und, or
of conpwlipdsthydesilolsel f msthytmeretsdwidchilosh oftagher gPdifB) eéIi‘I‘g“. SHiCPH- e
pol yet hoyxl| at.ed rols jngl t.Jim P 4 0 er ol
et her, pr§é‘%ﬁﬁI‘I§ﬁ?€I 3 “"?Cé: 34 C%lgIIlgIJI EIBIII;IAI% garm%,f@rraceIr%eIlIIg) a;IeI’aIC:I)EIEg)e?IZ(II (E%%Ilg’egfgng% EII
Ni kkol {iimindoHiCatcavai | abl e from Ni kko); Phytosterol, CGENEROL(tm) series
(avai l abl e from Henkel ); PEG.25 phyto.sterol, N kkol (t PSH 25 (avail abl e
from Ni kko) [00pES. EXUBRIATYS X RIFNS T |Gy ??1‘) UgpPs- & @amragﬂlédfcf%ﬁ%(%ﬁ@& ;
PEG | N (tm BPS-10 (available from N kko); PEG 20 soya
st erolq,n%%I{ng%It?Ie OIII?IIhDIéIégg(I'(avai | abl e from N kko); and PEG 30 soya sterol,
Ni kkol (tm) PRS2EOS¢raital: Salthtde borbitoNiikdtode, bisaragetilimeediin PhaeSererdax TREEG

refers to. polyethyl er l ycol 11 Rol yet hyl e l.ycol. As us her ei n,
t he te@ﬁf‘hl%gff é@t“n F‘@IIE &‘%{é‘bﬁ 70&@?@%&@1\% X?@I%blf:g?oég F%I)?/%]re mEs taleﬂIOrIIég

et hyl eﬁ;@aﬂﬂb}'@f%m' RNRERE), Pitkdes SP{aafhmTE iR Orefdil),-datiBorbogSi (addila®le from SPI

pol yet hyl ene glycols may have a free hydroxyl group at each end of the

pol ymePolyplsecul e, ormay have one or nore hydroxyl groups etherified with a
| oner al kyl - 4~ I 0 i e I i y.e

pol yet hyl enIeo OSI@C%IarsChhé‘I/IIﬁ%I Sggg? g%lI}ICIg\IaaE ’ea%gaI)rg %)I(%mg{egusgﬁ& 0 llI/CIeét’ I%II érrfl:enOt

gl yco: Bml'vt;é@ftbl,l tli:o@eh'fdhﬁri}bg@iﬂrft._ Cn\RQﬂ\tel . i grm (PaE: Bﬁeﬁ?l VHretiBo o n%ég’_jflanhtm'ewidcﬁngt h
or nol ecul ar wei ght, and can jnclude branching. In sone enbodi nents, the
a\t;er ?gggqggﬂ@’é’étﬂzﬁ&)v@hﬁﬁb “@I’Ch{ 1?@@8?%@?@1$I’ré‘ﬂeby ef’é%’:cl"' g1t F’&ggffboijt } rﬁoo to
abou : Of¥Rsi l v M@l Ul & el At ciBfcakhian

pol yet hyl enIsdﬂg%éch%lrlﬁégIg rbmnﬁIa&bglﬁInI%%rﬁt.gﬁgggﬂt 58)%0. In sone Ce.rrbcgdi _msOrIl? S,

t he averdage. cmhelodearalsieingktosphvitidre, phliyietdeid, endiugl yigolatd, potaseimmablgutate200
to about 900. I n sone enbodi nents, the. average nol e%ul r w?i ht .of the

pol yet FﬁI‘F‘éWeaI_éI“_?I?olani‘g“ sBoineaoe s tHBIVESHY Pty Paivd Yt y%OgII %CII?%EII’ 48,

but ar ﬁk?I e L nta%dchngpcﬂngtY@Iagl)/Ia?d’,‘%tagéIﬁ[ ?%g@laﬁgﬁed Ratyetbul@ngargh ¥6Rba200,
pol yet hyl ene gl ycol -400, polyethylene glycol -600, and pol yet hyl ene

gl ycol edse THec,nuadbexyrhathyloeuigset hiey ddasiprapylacHelosamealeieirer slicate. t hematsér age

nol ecul ar wei ght. of .t he I r. lL.n some embodj nents, the polyethylene

gl ycol ¢4 O'B&’g%(IlH’?IbéﬁgbodIg’I}céII&lfﬁbgggﬁi (IraCBI%éu"E)BI‘?/S@IIﬁSe/I ene glycols incl ude,
but are not yfdowiﬂ o] t Qrthbe hroaAMER( taD HRNAnCALBO WAXLLE) acBe il [H6 ia6ids
(avai l able tfromDow), the Lipoxol(tm series (available fromBrenntag), the
Lut r ol ¢dmipissaed ds (ankdndtiopl evithr otheBASHYS saeltl ashdoPleyanple( aejuvardp grptease
(avail abl.e from BASF) . 1 Pr opyl en fatt i d..ester.: ed
her ei n"P{HE" e‘IIn‘I%I?\ r%) ];III'aglfI’ée quféo(Ir IIOaII?QO? ngI:II@I%I,\estS gérh' X?@I;Igrg%&fggg%enﬁg}ngét her
or di eg¢@hble@F aliaxidgbOs ihheiedhg ifealchRell deicnwadnhomempl edacgbyiCiadreiar

pol ypropyl ene glycol and a fatty acid. Fatty acids that are useful for
deriving propylene glycol fatty al&8hdfPldthers include, but are not Iinmited
to, those d&bg}g@gfx RoEh e ResSAMRVETRAMABILS deldMBe N6 @il ddlASWRE 1S

derived fro y glycol. In sone .
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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fatty g%kg§nﬁqm§&ﬁEQM@Q§lderlved fronmother fatty acids nmay used in the
synt hesi's uitable stearoyl macrogal glycerides include but are
notIlmtaﬂbmmﬁmudMé(kaOE&Xaﬁm4a@w§f Geltt. €f oss &) Fﬁmljﬁ]ln
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EXAMPLES 1-9 [00125] Exenplary gel capsules nmay be prepared as descri bed
above in I ingredients listed in Table 1. - e Cc ac
DHA- docﬁggﬁg&g’g&%ﬁic acid 'OLA- oleic acid LNA- linolei %83@{%2&%&%\;/&LE 10

[ 00126] A gel capsule nutraceutical may be prepared including: 150 ng
Borage oil, 30 ng nitrated gamma |inolenic acid, 1,000 ng fish body oil,
180 ng nitrated EPA, 120 ng DHA, 5 ng rosenmary extract, 20 ng | enon flavor,
5 1Uvitamin E, and 5 meg Coenzyne Q@ 10. EXAMPLE 11 [00127] A gel capsule
nut r acdutGleAlMfay be prepared including: 150 nmy Borage oil, 30 ng nitrated
gamma |inolenic acid, 78 sﬁg@ieﬁleﬁicéo% ribmg® olive oil, 25 ng liquid soy
| ecithin, 133 ng phytosteral ter, 400 ng fish body oil, 72 ng nitrated
EPA, 48 ng aiftttyatcebcoDipynediZnmghdoHar o&Son raore activated ftty@eBlsnandpal moil, 0.5
ng raspberry oil, O. cranberry oil, 8.5 ng rice bran oil. 1.7 ny
tocotri eno|§}“ﬂﬁfeﬂfg€%é§gﬁ§‘ip 1e(§xci%?ntand 10 my natural |enon flavor.J .

CLAIMS 1. A dietary sypphei®ntuppRiRink 6f f1gim & Widrtin tRehdliveeupanenid rnri ched
for one or nore activated fatty acids; and a nutraceutically acceptable

exci pi dertved ronTheorteet-Afattysasishian wEeea-9ffaiey agidh an onpgearbiofy epid. it i vat ed
fatty acigl itisoosl%rlivoqd froman onega-3 fatty acid, an onega-6 fatty acid, an
omega-@m?a‘f‘%y "3c147”"and conbi nations thereof. 3. The diet ary suppl enent of
claim 1, wherein3the @kt divatesipbiinient ateldin §, wharéihnioe fcaitvhyed datydacht isa
keto-fatty acid. 4. The dietary supplenment of claim1l, wherein the

act i vabwe-irly egid g€ p fetosfay €¢18- 1 i nol ei ¢ acid, nitro-a-linoleic acid,
nitro-g-linoleicyacid RNt i I ni i roel ] 1 id,

nitro- docosahexaé’noi chég?lg{a%ge{ltp !e??e?llgi)fej?l?:lmazz’i Jé'l";\érﬁgtSt gﬁ?ﬁqﬁﬁ?ﬁgﬁgﬁc&?cﬁd, ket o-
g- | i nohigiodliratdic acil atine-0l-Bhdceiaatid, niketyeh&ileio aeidenitraenat acidcnidp-

ket o- docosahexaenoi c_acid or a derivative or_ conbination thereof. 5. The

di et ar siceiappiteaneitt acist. nitrafpgosahexggnobretci dgiorlingleig agi ekede-ompradeip peid; kgpei ¢

acid, a-.linolei cid,. g-linoleic acid, olei. i ei,cosapent aenoi ¢ acid
(e , Plibuaif x@Rute Jei S Rodi s Aeh it Sl GRbSon S BERAREAGREN G 2Fary
suppl eggnLtiof o @ BhakionftHébder conpri sing one or nore nutraceuticals
selected fromvitamn A vitamn B, vitamn B-1, vitanin B-2, vitam n B-6,

vitanmin B- 12, vbtani hhalietary supplenmnt of ¢laigt b pehengomprismemne 96 MO @im

b- carot.ene, ginkq. biloba, gol denseal ,, val eri.an inseng, .. j pacea, grape
seed eh’?‘?qg&ag‘,d’ %SWQE’%\?CI@G’%[&I&’ %Bﬁ%lgh?l?lﬁta 155’6?%8%“??5‘%?9?%@’ri ce bran
eXtrfiC@l@co‘é\é]ﬁil&eng?cra{Hd éfmtms,ogaémaemtam@;eofbeeSMX, red yeast rice extract,
stevia | eaf extract, flaxseed oil, boraﬁg‘ seed oil, coenzyme Q O

gl ucosani ne deri ¢at i veks diggrhsupplenfeongl Greinhhderthgaanprisagiose Qe M@re bi ot i n.
o L BT o B0 B PR g
suppl ep®HhiniEB 12 @@hin C. vitamin D, vitamin D3, vitamin E, selenium, B-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.
7. The dietary supplement of claim 1, wherein the dietary supplement is a gel
capsule.
8. The dietary supplement of claim 7, wherein the one or more activated fatty

acids comprise about 5% by weight to about 95% by weight of the total gel capsule.

9. The dietary supplement of claim 1, comprising:
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capsule. 8. The dietary supplenent of claim?7, wherein the one or nore

activate i ds conprise about 5% by weight to ab %ﬁ% i ght of
t he tot aﬁ’“@fﬁ%&g@w e. 9. The dietary suppl enent of cl a?#&/ﬂﬁ%ﬂg 99}9@ ng: a
first fatty acid conponent enriched for one or nore activated fatty acid

selected fromnitro-linoleic acid keto-linoleic acid, nitro-oleic acid, and
keto-ol eic acid; and a second fatty acid conponent having one or nore

non-activated fatty acid selected fromlinoleic acid -l inol eic .acid,

g-1i nol ei c &bTY A %i%?%%?nt&WBQQQp@ﬁP‘éee‘?fdf‘ﬁr_eé‘&f‘ t?%@%?’,“@o%%&?ﬂ&? noi ¢
aci d (EAinoRic 641 ReaiiNGSicLbRI B0f-0140 acihehdi@s-8leyc supphenent of claim 10,
further conprising vitamn E or a derivative thereof. 11. The dietary

suppl ement @fecohdfatty0id fourpohent hagimgrong iongoosheororctivaied falbeand sglgctedydpms
selected fromvitamn A, vitami.n B, vitam,n B-1, vitamn.B- vitam n B-6,
vi t ani hﬂ%@lf@s{dwtla&g}% tidurnglsinagd Q}Flﬁéﬁsdnélfﬁiab%t?%wfcn“fé? <E§Pé>eni um

b- car o &ieihePhdioR Rid @N2A) GpudensRal ek eri an, ginseng, echinacea, grape
seed extracts, ephedra, yucca concentrates, green tea extract, rice bran

extract, wheat geim Wiedittagesuppbxtenaet ¢laipelsakher ceapyaige vitpngel exdr act ,
stevia,leaf extract, flaxseed oil, borage seed oil, coenzynme Q Q

gl ucos%‘rﬂvﬂa"%@gfeﬁgti ves, methyl sul fonyl net hane, pantothenic acid, biotin,
thiamn, riboflayin, Thagkfry ipblcteacoclaipal 0niftitieer @6ingrisiapdneer nvat i ves
thereof. 12. The dietary supplenent of claim 10, further cqQnprising one or
nor e sEcoMEY yeeateistesteddiae b By i3I Bo & dHBING- | gVihiRi sy tanp @q@’r an
extract., wh er m. eat germ.extragt,. andar ast ki

ot S vk B Al VM R R S e R LN
heart @ndeRbdlCHl@i Yinsoet edhinalda, ghipR sdédbaryissehplampnica obnehaitos, hsen
further conprising one or nore secondary agents selected fromvitamn B-1,
vi t ani §aBxactyiqedmmesrast. Wierlgerh, Bha e £HRMCh heeSWAY: i At 1oy ik Ehtn D3,
vitam . ' n l.ar i i : ks , Wherein
hedi 0F B JRE S TR R skl g Ll DA BRE RS ORRSR: ¢ arat i on.
14. TheectiyBuHbyysepahe panttehicclcal, bioli@, thiaminhebofbenpniasin ¢ploneid palnotie
secondar,% agent_s sel ﬁ_%te fromvitamn A vitamin C, vitanin E, and

b- car otdhend WREYEIVES thSEO4i et ary suppl ement is fornul ated to pronote heal t hy

eyes. 15. The digfar yTﬁ@&@ﬂa%@FleQ{en%iaéléﬂnlg) e REMmpASARbhE bi@oRNE OF
nore secondary agents selected fromvitamn A, vitamn C vitamn E,

sel eni sspndgirnkgenbi debiosed fyoh deliweaiols, gagoripdn ricgibrengtacte ehicatacen, Wegshedr a,
green tea extract, and yuceca concentrate, wherei.n the dietar nt is
f or mul &REECD g%eﬁﬁ’%* a@édﬁ‘ﬁ ‘fa\%”??eeéﬁt“ia%’ Sheregt i fiée_ttaéﬁ s%%pl%mentXS RRRLEP

neur opf:6ebant hehfhy Hhe MieirtMicrypprenent of claim| fornulated as a gel
capsul e, said gel capsule conprising: a core having a fatty acid conponent

enriched for onelbr nbhedigery sepkeenbet gfaige] Qdurthes gopRESIHE ORDHPEMEtat | ng

uhr o1 HeORERg e b st TP Ryl W2 VBB BT b B S, 1

17, whgkghin D Reahliamor vinghiage Miedismagdliaved], sdreet gasdigondeahinacea,
strawberry, chocol ate, cocoa, |enon, butter, alnond, cashew, macadam a nut,

coconuwherBingbpdickyy SHIPkERae Y Prmylasg e piajiotpbetihy cPREINICEIR, i nt,
orange, banana, ghilirReRpEly sPERARN o ARRTR PurtRRdoRbASARBhEor more

secondary agents selected from vitamin A, vitamin C, vitamin E, and 3-carotene, wherein the
dietary supplement is formulated to promote healthy eyes.

15.  The dietary supplement of claim 10, further comprising one or more
secondary agents selected from vitamin A, vitamin C, vitamin E, selenium, ginko biloba,
goldenseal, valerian, ginseng, echinacea, ephedra, green tea extract, and yucca concentrate,
wherein the dietary supplement is formulated to promote cognitive health or formulated as a

neuroprotectant.
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19. The dietary supplenment of claim 16, wherein at | east one of the one or

Cuppt onert BHIATENT, 18 et ein the core compr i ses ar | SEACAME R Pabor i ng”

agent. 2 1. The dietary supplenent of claim 16, wherein at |east one of the
one or nore coating layers conprises an enteric coating. 22. The dietary
suppl enent of claim 16, wherein the core further conprises one or nore
agents selected fromsolubilizers, stabilizers, colorants, plasti. er(s,
di luents, filler&f di Shhtegrarpplenminagbslaim | feypiudaier & 2 g3l repp ﬁ‘aﬁ%lé,ge
hydr ophohj & Cg%%?h s, water soluble vehicles, emulsifiers, buffers,

S.

hunmect ant nor st U izers, antioxidants, or preservatives. 23. The dietary

suppl ement atoelhaiimg kdattixad ebmpodivat eoiched &ir dneas moonactvhtetl Hattyomedorndror e

coating layers, or a corrbli nation t ereog further conprises one or nore
secondary ag¥nRiemOB Ao IEIaYETR PRGAPSEHHH BRENE of claim 1, conprising: a core

having from abouj; 10 g §iRAP AP BBcI®im PHaVIRTeiIME R 64psvRti@Hat@EdY
acids and from about 10 ng to about 100 ng of vitam n C, and one or nore

coating | ayers ehtapslihadicrgy supplasomeo! vipiar &7 rvhenein dlr fBavoging e is dne of
t he onge or nore,coat,ng |ayers r conbi nations. t of,..i.n¢l rom about
0. 25% ﬁ?"%?lﬁﬁtﬁd SN S‘ff}/"g{a 218y WG © ?330%% Ot i‘;kr?}tl{@‘:"‘r?’eal’1-‘HIO[?;:‘\/‘oclrd:s.“raﬁﬁJ ‘agent s.

25. Thgadidahak HuSeRpheBREbEFy, Blaakbordy, repb@fy, peadh, letrobolideautitngafigeom about
10 ng to about 500 ng of one or nore activated fatty acids and from about 2

ng to bdsoe. obOi pEPPer. PoPRCAHIAmOoNapbiBcPlerpr e coating | ayers encapsul ati ng
the core; wherein,the 4 I | ayers,
flo L NeTEONE Bl Rt B8 1880 falleadBhE of ARlhBY;, | ay

or conbi nati ons ereof 1 nc rom about 0. wel ght to about 3. 0% by
wei ght mofe @neangtaysBreenipriay orleasgomgmtosing28entA met hod for preparing a gel

capsul e conprising: c i.ni ng gelswatch in dients; nelting the gel swatch
ingredients to f%(?'m a%%%@fpr&@?%&:‘ﬂf’g i@ﬁ‘f}?%‘?lﬂ&eﬁ%@ FTERIETP ég]eaSt

gel swap chawdtile 3@t ty acid conponent that is enriched for one or nore
activated fatty %m ds; and encapsul ating the fatty acid conponent to forma
gel capsul e. 27.2TThe Tt tiotnosuppleaiomt 26clait b.vdrergoaplersiiong of heyinagr t he gel
capsul e; washing the gel. capsul e; and packaging the gel capsules. 28. The
met hod™8f¢ CPHPETYE™S (\Rﬁ\é’rrlé's ”tei%ertfe(‘io@w?aé?ch ingredients are selected from

gelatin or a gelatin $Hbgikiaty§iplomnet bi @dinst@natran detdes fistict abhgrigel atin
substitute, a softener, dgl ycerol, sorbitol or other suitable polyol, a
f 1 avor dirgoragentagenss sdeased figmsgkibtlizetsestabilirerag ranhinhstizghaditugalis afers,

disintegrants, binders, lubricants, surfactants, hydrophobic vehicles, water soluble vehicles,
emulsifiers, buffers, humectants, moisturizers, antioxidants, or preservatives.

23.  The dietary supplement of claim 16, wherein the core, at least one of the
one or more coating layers. or a combination thereof further comprises one or more secondary
agents.

24, The dietary supplement of claim 1, comprising:

a core having from about 10 mg to about 500 mg of one or more activated fatty acids and
from about 10 mg to about 100 mg of vitamin C; and

one or more coating layers encapsulating the core;

wherein the core. at least one of the one or more coating layers, or combinations thereof
include from about 0.25% by weight to about 3.0% by weight of one or more tlavoring agents.

25.  The dietary supplement of claim 1, comprising:

a core having from about 10 mg to about 500 mg of one or more activated fatty acids and

from about 2 mg to about 50 mg of vitamin E; and
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one or more coating layers encapsulating the core;
wherein the core, at least one of the one or more coating layers, or combinations thereof
include from about 0.25% by weight to about 3.0% by weight of one or more flavoring agents.
26. A method for preparing a gel capsule comprising:
combining gelswatch ingredients;
melting the gelswatch ingredients to form a liquefied gelswatch;
combining the liquefied gelswatch with a fatty acid component that is enriched for one or
more activated fatty acids; and
encapsulating the fatty acid component to form a gel capsule.
27.  The method of claim 26, further comprising:
drying the gel capsule;
washing the gel capsule; and
packaging the gel capsules.
28.  The method of claim 26, wherein the gelswatch ingredients are 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.
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