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COVPOSI TI ONS AND METHODS FOR TREATI NG EYE DI SORDERS

AND CONDI TI ONS CROSS- REFERENCE TO RELATED APPLI CATI ONS
wabeos/oaqspd i cation clains priority to U S. ProvPGT/0RENN5/023113

Application Serial No. 60/584,514 filed July 1, 2004,

CHMPOIITIONERND MIONROTY FORDVREATINGEYE DISORDERS AND
entirety. FIELD OF THE | NVENTI ON The present 1 nvention

relates to the treat merCONDIFFONSondi ti ons and
di sorders by adm nistering conpositions conprising
fatty aci ds. BACKGROUND OF THE | NVENTION Dry eye

CROSSREPRRENED)TO RELATEV2A PPLICATIONScoNdi ti on i n the
US and a frequent reason for seeking eye care.

diTdsoaripbieationsclaimsaiiesity [altiSe REovisionsi é%ipﬁilcatm %@@1 Npoép/ 584,514
I uity,
filed g&g k1J1 %@é lrvgla |1%] gergﬁ}‘; [n%g‘ﬂa%gaté&n’pgp elfé}gﬁé rﬁ{ \1/t§ Egiuae?fm g%t
and carryl ng out professional vvork Despite progress

in. determni n% the etiol ogy and pat hogenesi s of DES,
FIELD), OFRHEMVENIION ermi ns i nadequate and the nost

oglfﬂ@é}egé?@ rlﬂ@ﬁtlt)ﬂ eldfes: todht | fdatthéHtt Jfﬁ%feseorﬂ'itﬂiﬂsda?ﬁ disorders by

enmpor ary and I nconpl ete synptondtic relief
admuﬁhmmg osmpositimstcofnpeiatngdaityodcidsew f or ms of treat nent
for DES i s needed. Certain conmpounds known as
“essential" fatty acids, are not produced by the human

BACR@H@W(W?HEINVEW@N nto the systemvia dietary
Intake. . Essential fatty acids are used by the body

t Oy geusyadeomd JAES)Y isay pevalenp peiliraeenditins wodei Yeand a frequent

sl 24 SRR, P SRRy LB cicion

DES Ltiay 1éa3 eodaeesest ainctibiig G/ldu@}/ edisty, bivdletBs teadltge ifing Iaadomputer
of which is the lipid |ayer, which covers the aqueous
drivingaterights andrrarty mgrout PIQ??SSIPF?@ ‘V‘Pfﬂﬂ d layer of the tear
fi 0 f 0 r
A 350l 1 SRR 0P 80 g of DS, cuen
knowdétpk hemairst matisquatzeo ahdilthls nmsotcehmﬁorath‘érmpfcbrdBESt haaificial tears,
are present in other %ers of the te

eéa{i, fi%m .;{he.f . ¢
prowrlpqo%ly Iteaymralﬁ{a@dfla?faw SYpRigmatie| rahied. {Berproze.Agliticagion of new
form?BF&‘@a@rﬁ@nt%S bﬁg i ﬁ?e{deﬁ' Im{e.g., retarding

evapor at1 on as to its b| ochem cal properties
{ eC@ta,m pd)mpd)lﬂ'ldﬂ gnowe as (fedsamtilWfatty actlse et vt irpdusied &y the human

o) Bt BB 0y LB b L ST et

the HBfty Q& Wk Rfuce larxﬁzﬁﬁedrphlys(qr1%a%asddrkﬁéﬂasd>mes gay aRY@sed by the body for
syndrome. A ngjority of 'dry eye syndromes are

manpeioel fmedonsi t hl i pi d abnormalities, including the

| C’h?esgéu?e:r sﬁlr%gé gfno%%ll%p Ban&d b}; § Wt ‘i’i%lil' tﬁéte@%oﬂﬁgseayo? e layers,
the most superficial of which is the lipid layer, which covers the aqueous layer of the tear
film. The lipid layer of the tear film itself is composed of dozens of polar and non-polar lipid
elements that interact with one another. It also contains proteins and peptides that are present
in other layers of the tear film. The lipid layer has functions that relate to its physical
presence on the tear film (e.g., retarding evaporation) as well as to its biochemical properties
(e.g., providing the surface with molecules involved in the regulation of inflammation).
Alterations in the lipid layer are known to be associated with a variety of ocular surface

disorders, including dry eye syndrome. A majority of dry eye syndromes are associated with
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seen in Sjogren's syndrone. Unsaturated fatty acids
are characterized by the |l ength of their hydrocarbon
w@eb@sng7sand t he nunber and | ocation of their decbiUs2005/023113
bonds. Two groups of fatty acids are consi dered
lipid @56 dlidiks, ! iAcI8MBthE Edlakdic afimNbSiqueeud ek ear-defidie@nary eye as is
the diet since they cannot be syntchesi zed from ot her
seen {ipPogreacs adromese i ncl ude the onega-6 fatty acids

dori ol e d ‘ .
SEORAGAERPY 90 5Bl AR AR i, o

the rmheeeahd ilocatibgloflthsieldeuble tdnes.t Two cabupAner fadgacitisedre considered
bej ng found in_ vegetable coqgking qQils, beef, and

esserig} 19 Do healin SRGIRUY o BB Hempihe RISt sigee figy  cannot be

td g | E QN NGt hEina :
omEPERS A SITIAGD T NGB! SRS TP By gged om
linol¢io acida(EiA) doditlee aroegh-3 Ay, acdds degivall oot eipba dpdledicrasat (ALA). LA

B S gl LR Sl B S B o
beef,t 41R] 84K}, 3ndSldthaedt th Gl RISPARIYI! 'ﬁli)gfartoifor RR¥BSERY inflammation by

proi nf lI'ammat ory el cosanoi ds, including prostaglandin o
negating thederyficaal ¢ffeets kb Omeagas 1BA, grimgdly viaGmnvetsiongidrl to arachidonic

A S T L e LA N

cycldda§ @énab@ O X)) hnddipoRegdndsd (Hokh of ahfhtaee aétdre on the ocular surface)
di honogamal i nol eni ¢ acid (DA.A), al sqg_an onega-6

a
to forgy @ ynuahen of | ppvessti rraeinflagmagory cligwsanridpanaligive prostaglandin E2
. r [ in i .0l
IBHAIACAERA 958 CAHFHPACHE L5 OB by s
acid dppean detfornel fromal. Agtly iantisievéitled enhysreaddia-6 ddsahwasghand can be

i nspection of the netabolic pa s .of onega-6 fat )
furthggs Plagg%ﬁ 1 dhoqpearmia 916%?%%2@?@% @Jégaghela%ﬁ-? dafly acid. In
contrh& tb %A,eéﬁgdaﬂﬁ@GEk%ﬁb SousRoql Eid PAldut i rSindRBSmARlory activity.

necessarl [y occur. IS I'S an i nportant .observatl on _
Howsvengc ¢heD@tivitywbf dblta6ngesttamsei appeaid\ tb dre empaleeddi ine several diseases.

enzynes, .i S t abol i zed to form.prost ndi n, El
AR of Si BRIAH P eN o OIRE O AT i ey sHeeest that
increb §BRURATIY YA RAd B BRESEERAA, kRS dndisdté! eHal thi®HoQrk necessarily
GLA suppl enent ati on have shown i ncreased production of

occupdhis rra impdtien dbpersetian sinre BELAR avhighf ¢aappesgsoviph AA for oxidative
ei cosangi.ds. inc [ P . . . .
o R0 B AL AR, PR PRGOS o -
inflanAte@aendmadt immnmeregdlatiagt iptgpati¢ésect | hdeed, studies of oral GLA
T-1ynmphocytes, which are thought to play a significant
supplegieatatign tiage shaw insgsased pmdycwbogly’ﬁ%,l gind. reqweed production of the
. i infl: . . | e ' .
mﬂa@% 'altt(?rggelll n ?{iﬁnﬁ%r%tpicgbaé?fdg%%%gaﬂt)égﬁxp%{ﬁg?%ddﬂl& HHne
respomsegia-adprostaglyndin imdisperaient ineseer by tat ingadiratdy ainsh lyoophoeytes, which
W th AA as enzynme substrates. In i on of .onmega-3
are thegel O SRS S PRl Tl PSR el o of

ey @rﬁﬁn%ﬁ%ryacﬁ&@ DEWANEol8 BE @ABSCED it BGetting in which there is
production of proinflammtory ei cosanoi ds.

an abundant supply of omega-3 fatty acids, as these fatty acids also compete with AA as

enzyme substrates. Ingestion of omega-3 fatty acids reportedly results in decreased levels of

membrane AA and a consequent decrease in the production of proinflammatory eicosanoids.

This is paralleled by an increased production of eicosapentaenoic acid (EPA)-derived

eicosanoids including the 3-series prostaglandins and thromboxanes (TXs) and the 5-series

leukotrienes (LTs), which are substantially less inflammatory. The omega-3 fatty acids EPA
2
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This is paralleled by an increased production of
ei cosapent aenoi c acid (EPA)-derived ei cosanoi ds

WO pbaisng t he 3-series prostagl andi ns and t hr BOHUKANEE23113
(TXs) and the 5-series |eukotrienes (LTs), which are

and @oddsdheRidnald ycid EOBIA)NHrE dBTHRAieAr by hﬁh@nsomeﬁl@ thrb@dt Yonsumption of
aci ds EPAand docosahexaenoi c acid (DHA) are obtained

oily fish, hyhthey w #bg be Rynshsired dh dimprdyoria spovtyign pf kA gepsumed in
t d
certacrg%écel ’? %A%%{%hgﬁm\aéﬁgnmgce% gﬁ—f n sée(ﬁre}éé“;%(s ée purSlane) EPA
and IDHAXalsa etrmpetmhelg inlgibitIAA axpgetiafidabk cpﬂmmgeﬁasqranﬂm san act as
et itive

ur sl ane).  EP al so c
a Suhsm%tfplt POXYERRASerThES @ﬁtisve% 6‘3&/@‘8 ion of fthe lé{wdaﬂammamfy
AA-& e@seléosﬁﬂ(gl% r abﬁw%@@ kd 056&9@ aS€ aldoN¥Serd WhdWE o decrease the

reduci ng the production o the potent inflammatory
expre’diod eofi aétbsmncmskmoﬁesisandahegmoéudt@nt of Hei poifiarematogo cytokines

inter5RB PR (id B BREGHEDIoLaD TS AR BB agy alpha (TNF-
alphe%YTHé%b Ei)fo‘ledu‘l’@s@fa{/@ldé‘dnﬂnl%llga&&@dﬂib phth@@ér@);ls of Hf?eégle%yﬁdrﬂme

13 and tunor néecrosis factor al pha)
Thewd intake il fetly reaids lbe@ﬁoqurtpql vt btgm Wl‘vlme mtake and often is not

e G5, St 4O AR gl 17 Lot o

compdsitivak ahﬂhﬁétﬁbcﬁdtovﬁiéalt vdtieud @yeg@lsélﬁeﬂsrﬁrﬁsddnﬂﬁionsl 1delud1ng but not
B
effects. Accordi ng]a(%/ there is a need for conpositions

limiteghtp, ot tscryndiomes apd inflapyneionsy gefisor der s and

conditions, including but not limted to, dry eye
syndr ones and inflammation of the eye. SUMVARY COF THE

SUMMMEN ICINTHE EOVENGTDNII nents, the present invention
prow des opgchal m c_conpositions, co

1S | t .
B 5B B IPEY S0 i PHRAM i OBt TBRU IR aaiig, gappositions
com%ffg % af!1Bash EQ?P@' EAB Yo arfdfa@ 1AGESHR MmdghVsemt) afid.

es met sof treating dry eye in an individual
cohpsonm eugbodmnemst thagresenoionertionsprovideemethordh ef treating dry eye in

di,vi.dual wt
o S B BRE B3 S URE PRI i i o compsin

com laSinRehpBitidafifsdffeeiife QRRAA 6f faatdip@tich affpdding at least one
east one onega-3 fatty acid. In sone enbodinents, the

omem-éfﬁmammmﬂtllwt pregyneses’ fEyeds of treating
af ngg%@% ) d% 1}mﬂr?st lﬂgn%r%gé@ nﬂg]il %gmlﬁ]ésul%lgﬁlbﬁgof fe@thg adenexal

ahln erapeuti ca

inflafinl k| dbﬁxp@i’éﬁllgrﬂdnﬁﬁlstei‘iﬁg @@aﬁaﬁfettb@ BYE Oﬂ'ﬁm ulﬁimguaﬁlta therapeutlcally
| east one onega-6 fatty aci.d and_at | east on

effeqtiye tayioaz@t af thercomprEitiense@PHERE &t | qaﬁeo%rcé%@%tg Ry Kt aﬁi at least
one&ﬁgé’ da'scgrg%g ods of increasing eye confort in an
I'n ual

conprising a topical adm nistration of a
coIrpesmélembadmrts sthagpraseih emmneom |prrashdc;s afefhods |ofe1ncreasing eye

com b Rl SOTROSLE LoD OB 00, 8| 285k 08 comprisig
theraﬁﬁh@cally effective amount of the composmon comprising at least one omega-6 fatty
acid and at least one omega-3 fatty acid.

In some embodiments, the present invention provides sterile preparations for
administration to the eye comprising at least one omega-6 fatty acid and at least one omega-3
fatty acid.

In some embodiments, the present invention provides methods for normalizing the
ratio of omega 3 fatty acids to omega 6 fatty acids in an eye of an individual comprising

3
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In some enbodi nents, the present invention provides
sterile preparations for admnistration to the eye
W@ vpdsing at | east one onega-6 fatty acid anPiCEHUS2005/023113
| east one onega-3 fatty acid. In sone enbodi nents, the
admipiseghig! the VeBIokIEON ROMPGAE ATBERDASe bavegnor famy iagidnghdt i€least one
rati.o of onega 3 fatty acids to onega 6 fatty acids in
omegay3 &y a5id-an i ndi vi dual conpri si ngadmi ni stering the
co [ Si - .
il apinp  SEpSEMRhLC 09 fisehCFentDE ATRUEE Inlids of Frbparing o
commositizei cverirsingt dneonpegaseantd/orronsephi3dfattpr ovi des net hods of
preparing a conposition conprising an omega-6 and/ or
omega- 3 fatty. BRI EF DESCRI PTI ON OF FI GURES Fi gure 1:
BRIEFDESECRIPYIOR'OP REEIURIES condi tion: dry eye chamber
“chanber") al one, scopol am ne al one, and chanber plus
schiguredi ndearFesfunralep spebiific canditéen: idsy diyw icadbérnt chaiaber”) alone,
ectors as r, the National Eye Institute (NEl)
Scop glé?eneaogecﬁgﬁiﬁh%%r@ ‘J@WC@?OI?IH%ICH ve sectors is scored
f r Bigube 3: dRRDEIAGs SRARIEIE S0RBI0ALasHer @R Ne&inal Eye Institute (NEI)
fluorescein staining. Figure 3 : Corneal fluorescein
gradipg sphamgyandench of thyr fivenseswryis sogred fieint 8-3edgperding upon the degree of
I . 0r scopol am ne al one or conbi ned
Com%mglgg%rsceg#]gtgg%n jol ami ne, for the duration of six days.

Fi Bigiee 48: G@a&alﬁﬂgaufcﬁhf@lhﬁiiﬂ%)ﬁcdrwEorgtk@&?%ro@lﬁ,oﬂﬂé‘e exposed to
recej ving no eye drops, vehicle, or. tw forpulations .
chambgrplope %@cmii@&ms along opFRbingd ehamber aad sropolppingyiferdhe duration

of siVB4yg, €xposed to conbi ned chanber and scopol am ne
corit1 nuously for six days. At 48 hours, eye drop
i nEiguké¢ dt Tear nhegaremand foofoui groaps, @ooups réeyvifg natyadiop) vehicle,

R A T AT e ST TN TN
com%ﬁech Qﬁﬁrgb&nﬁlnd @%Iidlahﬁné UoRtth@usBNorafid yBAI (Z\lte4£¥ gfréﬁl%g -eye drop

. Figure 5 : Corneal fluorescein staining scores .
instiligtonebegan upel, continupd rupctd Waygb.nat exhéchd tioyss point Hieatl egcretion was

or farnmulatjon 1.(c ri sing. a-3 and.o a-6 fa
measfad, T WRL R e ERTPR, T BRier 9 Bk PR SR g ours and
then Seabahdaling @drehidkowaty for six days. At 48 hours,

eye droE ignsti |l ati on began and conti nued upto Day 6,

at Fighre A: Epmealdbioresceipstaning searefoios dued groypshigtiupgessising no eye

drop%ﬁlae\geMc?t? Gy flgﬁ{a a 1t (Q%gb{%églﬁé gﬁgz:giv%-%[ %Eéinblﬁf%%mg %Qtt}ﬂ Eélidﬁy The mice

Werefe&pmmldefti itcpmbirgg Ehmlﬁgérdnd st@silanline bt ubly fEosindays. At 48 hours,
eye l@%&s&ﬁ%@nﬂﬁgi@@é&i Cohtinted l?psto %?1 6t, Qtr\sfﬁicg rti(r)n%ppsdint?cr:oomugal fluorescein
staining was recorded. This was the treatment arm, in which dry eye was first induced in 48
hours and then the formulations and vehicle tested.

Figure 6: Corneal fluorescein staining scores for three groups, group receiving no eye
drops, vehicle, or formulation 2 (comprising omega-3 and omega-6 fatty acids). The mice
were exposed to combined chamber and scopolamine continuously for six days. At 48 hours,
eye drop instillation began and continued upto Day 6, at which time point, corneal fluorescein
staining was recorded. This was the treatment arm, in which dry eye was first induced in 48
hours and then the formulations and vehicle tested.

Figure 7: Shows representative images of corneas stained with fluorescein, showing
normalization of surface with formulations comprising omega 3 and omega 6 fatty acids.
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drops, vehicle, or formulation 2 (conprising onmega-3
and onega-6 fatty acids). The mce were exposed to
W@ o0vbioersto chanber and scopol am ne conti nuousl yPEDUSH0%023113
days. At 48 hours, eye drop instillation began and
CORigunt! 8Cupkeal Mo cintiaiMinl §Eorkd IR 11ROE Bioups, Yr&i§Peceiving no eye
fluorescei n staining was recorded. This was the |
dropg,- whiclerfr grmlation gh{cempeisipg omesadsand pregs-Adate acids). The mice
4 : f | atii kcl.e t.ested.
were RO § AR Uflr BlarpRRAE SBBIE K R 5 Bye arop
instiBdtminrtegamiat B Holitso Mﬂagaiﬁj,coﬁllae)lV\ﬂtlitgesmean@dtihB@t\iv&mrde@&rded. This was
surface with formul ati ons conpri.sing onega 3 and onega
the pseyexiiy anp Pg&eﬁt - &1 ghichdgpreafion P%F@g%éiwréﬂeﬁqdifr@n the start
of ex36Q8 Fo &19'eyt BR&ARNGEOUPS, group receiving no eye drops,
vehi cl e, my formulFation 2 (conprising onega-3 and
onega-6 fatty acids). The mce were exposed to

' chamher and scopol am ne continuously for six
DEfﬁ@ﬂé&g(u upﬂl tillation began at 0 hours. At day
6, TEOprRSH: iﬁdeﬁﬁé@ﬁ%bﬁn%ﬁﬁ,‘ it B39 e sdo§& 9 tHR WisofdlrS atBSonditions
the prevention armof the study, in whicCh formulation
of thgrryevashirelatedvier deficiascisd ot riowbriahesssinagssengial datfoscide (4.9 omega-6
] e. DETAI LED DESCRI PTI ON The present
and/(g{]ve%éi%o% raf@g)sg, in part, out of the discovery that
di Sl gesentdncention Providessothdlmge extBpaiteons &lodip2MirdeOof at least one
deficiencies or inbalances in essential fatty acids
essential fattyApidya ke somaPeiticheacommrise ef leasti ang)omepae fitt aeidkand/or at
| o) L de . i S .
st o Sop 02 Rl e H RNl A e FREBE R B (G2 R fal ey acias)
may berincdwdedrih ske edmpaitiin. ohecoadipgs; the fadintinisteation drudlakt @le omega-
| east o onmega-3 fatty acigd. wever, any_ nunber of .
6, o?eai)rp?gaag ?a&gf a(cgggc_)r ‘rg%ztt.;og ﬂq?rggf ‘SYO‘&_gibS &N epfggtivsestrategy to shift the
oculdrigtrrdedilied tB\QErdfCaofaEHt ﬁlétiJn' iAhe Q‘Baﬁ&ﬁin"&l é%oinh‘é‘ﬁm ory _néediators. In

adnmi ni stration o I east one onega- one or%tag
somef embodimentsighe compaesitidmiatsibstantiaby foé ofiratidddréc acid or linoleic acid.
effective strategy t ift. the oculgr surface mlieu .
¢ ons parfordtn, B Bim - Rofifeinte sEESRERT RIS 16 8 Somposiion suitable
for aAfPhibdAtRNRL BE Yey@BSH GduldrSsurfabe.S AR QMRAITFRNa% bd BEany form as
conposition is substantially free of arachi donic aci oy

descigped herran and eqivalentivthergpdd herein, the term "ophthal mic

co it on" S« a osition. suitable for . .
CORPRRAE S04 BT S0 o er s b
modifiedy¥as iekaraplecthd phease Naty 10°owsuldSndedchdtbed hdrein and

eg[l;]isval ents thereof. As used herein, the term"about" .
r e pame embadirgas.ofhe pugset iyentinmipesvidesaprhthalgt¢ regmpositions

comR el SR, T Ay g ol RS o ik el

prAs esed hensienthedarnp rondatiested Fattyhadidi cefero np asfatty @sidl containing at
iSi I -6 fatt [d and_ at
least ﬁgggélllbie::] 0 @%Legléo%s #ﬁgcﬁg&gﬂ&is clatsas1 usg thaeC reel?glphe?bet to identify the

location of double bonds. The “alpha” carbon is the carbon closest to the carboxyl group and

the “omega” carbon is the last carbon of the chain. For example, linoleic acid, and gamma-
linolenic acid (LA and GLA respectively) are omega-6 fatty acids because they have double
bonds six carbons away from the omega carbon. Alpha-linolenic acid is an omega 3- fatty
acid because it has a double bond three carbon atoms from the omega carbon. As used
herein, the term “omega-3 fatty acid” refers to fatty acids that have double bonds three
carbon atoms from their omega carbon atom. For example, an omega-3 fatty acid includes,
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As used herein, the term"unsaturated fatty acid"
refers to a fatty acid containing at | east one double
w@roob003Ee bond. Fatty acids in this class useP€T®ES2005/023113
Greek al phabet to identify the | ocati on of double
but i¥H Shmll-{élle to %'gﬂﬁagn&lgh@%ﬂ C@tﬁ&noﬁk QSfa Oadille include

car boxyl grou omega" carbon is t | as
derivatreb@ff ALAL ha Glesivative?oof dkdnd e faify neidethat @cmdde &bice chemical
anmal i oI enj c aci nd G are

modi 5058 neTIPHR L s AP JRSREE THLYY-MOL SOBI A BOHAS oL sone by

organWﬁmlsanfp[& Bt AR gRTE@ Ay G8ID et akd dﬂﬁl&aﬂl‘l’d@ VfATLLA, 1nclude but
aci'd is an onega 3- fatty acid because it has a doub

are ncbtdnmtedwtoe eicosapbuiacitio asidf(EBA4 d@osﬂ%\?@g@n@@r%‘&w (DH4), L@éidhe like.
t he. t,erm " one to fatty

An“offisfed ok B8 SRR AR o B oBELATS A &A1 0 L0

t ey fise@ RGN, CBE A BdrBeRa-G-Gittyeacidpieers wOmregmoBe faityt acids that
acid incl udes but is not limted to al %ﬁa Ilnole
have acdcarblenbonds cparben ginssa-fsom 4heiy ORERH SATVRR AIRIBS: for example, an

omegg-gél’ 131\&? ¥c? ﬁlcﬂfdeé%lﬁg.) 1éAnofj ﬁl'lt}é&“t+ Yﬁolg&f ad{LAS "(‘)tfléll 6r}iega—6 fatty

em ca catTon perforned
acids ipdiided epivativds mfllmnlem amtal dAbideritaiive®phlipdleic aaid isnAptpacid that is

made § ST AR SEFPA PV LnOF A PRRIG O pess-6 fty

i C @hnﬁéﬁ% linol
B A e A T

acid (GItA)y dﬂmnmbganmalmohprq aid PEL4y, anglr the dﬂﬂmg dn 3omgtempodiments, the
aci.ds used h?reln the t

t acj
compp@pgpscqnaprbsﬁ% Yr 1585} &0p 2PQR71 ﬁ%ﬁ%ﬁ?ﬁafmﬁ%@ o t%l%% A non-
inflar@Rey Qnfedh BOmHGt QI® i LANBAERI fatt) RYP 1R dees ndt PfBmote or cause

For exanple, an onega-6 fatnﬁ/ aci d includes, but is
inflamtioh. it e eHibodoneits thei tiongs Ha rthe, ﬁﬁ‘@ &r gffegitthe ocular
R T TR PR S W
If thd" B RY¥d sasbe st pﬁimd@inﬂaﬁﬁhﬁatmﬁ ﬂerfhtny lﬁ'&ld aapde excluded from the

l'inol eic acid. Exanples of omsga fatty acids that
compgp@ioder i vati ves of |inolenic acid, include but are not
limted to, ganmalinol enic acid (GLA)

di 1%12}“9& ngﬂ';g logh | '09 %é?ﬂb Qle Rt the (PEeAY: acRNStomdes|or kQused thflammation.

iments, the conposition conprises at |east
A memm thanddterbinenifit cfatyy acid gan ﬁrofnmt@ yr eauscj 1nﬂammatlon can be based on

an ingene 9O HBLOREGP & SRl F AR ARGRgh ! fotain tssues
(see, %@*ﬁaﬁl&m@leﬂg@teﬁ al. hﬁBid!fdh@ﬁi”EO(DEOA # 35;278(1 el 459€-87¢ Serhan CN, et
cts fhe ocul ar’ surface. skill i'n the art

al. 1 Bap Mt 8041 @t 21 19648 035-3¢3 Wathose Vas epelbroBiod Chem. 2003 Oct
512 R s, | 1L R e IRPPAAS 5

Pet @Dfm@ﬁl(bplﬁlﬁhlmé}maowtmodlwﬂober UsedL ted ol dineestiOpshthdlmal Vis Sci.
fatty acid pronotes or causes infl anmat

2004 Beet s M ) | The finption: jagd @awaawa:ﬁfn@ﬂgm%%eceﬂs in the
corneg, atnﬁgg;ggﬂpﬂﬁ]t v 30f bﬁebguﬁdca‘ﬁn 8Na %s@&‘regaﬁ g&f&ﬁﬁﬁ%a?@r example,

ration of” neutrophils or o r cytokines
immﬂﬂb}ﬁ;mdhamﬁbal stafings for markers of inflammatory cells on tissue sections in vitro,

and subsequently analyzing the stained tissue specimens using scanning laser confocal
microscopy. These markers include CD 3 (T-cell marker), GR-1 (neutrophil marker), CD11b

(monocytic marker), F4/80 (macrophage marker) and markers of activation of inflammatory
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(see, for exanple, Hong S et al, J Biol Chem 2003 Apr
25;278(17):14677-87; Serhan CN, et al. J Exp Med. 2002
wW@2i0620475106( 8) : 1025- 37; Marchesel i VL, et al,POI/Bsmb5/023113
Chem 2003 Oct 31;278(44):43807-17; Serhan CN, et al,
cellsJ (MEQICIkss B00SDDRE, T 1861 (A13) 4GBSP-dells, HewFaphilk, @ionocytes and
al, Arch Cf,ht hal mol . 2003; 121:1132-40; or Luo L et al
mactoplhages argnlt mipwslatosy seléei . 2004 Dec: 45(12) : 4293- 301. ).
They 1 afi Y At . |
T B L LA g L OTIELR NS csed b,
for amsgds edbtéynipimpfthe nprogin flovel exawgll s gene expression of various pro-
.~ I mMmunohi st.ochem cal st aining, for marker f ) )
oA ittt e b 25 S SIS BT Gl N 1 nfgleulin-1 beta
(IL- )R8 8RS 8DE kiks RNl Vifrb MBS afld RoRfRblclivay Stke ?Rﬁéih%s of the pro-
. uSing scanning laser confocal m’roscopy. These
inflapngrateny scyitelihesdin (0B @rigeh- anell thenmmkacliva G be (assassadopyhiperforming

marker),,. CDl I b (nobnocyt i rker 4/ 80 (nmacrophage
enzyRRHSEN’ iR RERE Aoty T Ay BRY OB | ShP SRSy avls can be
assedsbliby LIRASA iddlatidaDre¥8ise Han&RiptdsPpdnerase €BhihSeaction (PCR) and real-

. neutrophils, nonocytes and macrophages are all
time PR fkeasnje efed fasly apiddhgrcguses onpramates inflameagioy is linoleic acid or

sxac i i, 1538 B9 B G nd s e IR 8t peid o be

pro-idfafgfdeorexpr essi on of various proinflammatory
cyt oki nes such as tunor necrosis factor al pha (TNF-a) .
ankn ispmer ¢rabadimentsydica opieRa-Hb fatiyn acifleiseyel #iAs suethincompositions

j . ' ' h in | I f
st BRSO ORMHBR b1 g RsSt el Lol

cohj uoat i entbotiafiedls &as%arged by apesth€fard Matty acid has a structure as
. ..enzynme-|inked i munosorbent assay (ELISA), and the
indicgtedebelotpr essi on' | evel s can be assessed by nRNA

i-solation, reverseptranscrg ptase pol ymerase chain

reactio @M{?ngmfatty

aci hat cauSes or >ronot €s”i nfta fonYSs linoleic

acid or arachidonic acid. If the anount of TNF-a

and/or IL- | b is increased the agent is said to be

pro-inflamuatory. 1Bn sonegenbodi nents, the omega-6

fatt)v\@i/d«i\s/neﬂl:%)w«i\@s\de(sm@ﬁd

herein are free of or substantially free of LA or AA

The {op stabRreRhadixamplest addneERGaaily a¢id aMhe Begen 6irlidtite)is an example
acid has a structure as indicated below. 15 12 9

1
of an quaesa-Grritytasisl sthege sivcdurs atgrised fonskample oaly andeqfhergnodifications

are pfo§§if>l¥. g&écgfti%aégg% ?ag{c;c?r?é o é)’(ﬁﬁgfee af the @ﬁb&%ﬂg@%ﬁf cg‘; th&Fhtty acid.

onega- se strucfures are u

AT o P, O B O GRS B by o i

and/@f AUasObnd BRedAb tittyegdidl. In some embodiments, the composition comprises at

least two omega-6 fatty acids and/or at least two omega-3 fatty acids. In some embodiments,
the composition comprises at least 3, at least 4, at least 5, or least 6 omega-6 fatty acids
and/or at least 3, at least 4, at least 5, or at least 6 omega 3 fatty acids. In some embodiments,
the composition comprises 2, 3, 4, 5, or 6 omega-6 fatty acids. The compositioﬂ can also
comprise 2, 3, 4, 5, or 6 omega-3 fatty acids.

As discussed herein, the formulations disclosed herein can be prepared as ophthalmic

compositions. The present invention may also be useful as a wash or irrigation solution in
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As stated previously, the conposition can conprise at
| east one onega-3 fatty acid and/or at |east one
woerwgaeB1d atty acid. In some enbodi nents, the PCT/US2005/023113
conposition conprises at |east two onega-6 fatty acids
k e :
consc Y15 RlviBhaly Aiting! WREETG Bek KRS E00f dqaFhpients or those
who daﬁﬂ@tt blihk dite toemstclS or arervecdmnags, oewgmuscilar blycl@dadg loss of the

eyelidy ormbapiceh TR AATE o\ SPUBALoBr S RS 1 i entci” Sbmprises
infusi&?%?‘%ﬁé iﬁfe%araﬁeﬁpéérﬁﬁ&lt%n 3r téplca'i addinRtrQtic0 ﬂ‘oﬁl Edie%be selected
conposi tion can al'so conprise 2,

from m.grcﬁxpmg]atl& f)ﬁatwana:ecradl@termgst@ms euB&EY, P} éila’qam%eelease device.

The s e o PSR PRI B 8 Bepopecaion i o
carrievRicResdiksctdd Frods a?mﬂ@ Rofdistingr oy dtdpe rofsiduid,i gsls, ointments, and
i nconsci ous individuals, during surgery, or to treat
liposomes. dry eyes of commtose patients or those who cannot
bl,i n & l38f: 4
b5 légcg }éigrgrn ltlggsjtgﬁg £s aéﬂegl; Peéﬁ %@5@?&5 Ilyglﬂ(a@l@ =Y dBivers an active
agent @€ ObMpsditian over aoferddwdnines The Gmsmnmdrndleag deyigefigeleases less than
i nvention conprises infusion of, the

iy
the WhpleBRTY o8 DRSS! b EATRARARPYEE 7 st o Bisgiag opposed to

releas tﬁg Eﬁgrefa'hﬁmn@ogfh‘a WBmpBAEHS b Mlvgfaﬁé’nt&‘ﬂrm 088d. N&t“Katrix” can be
em a matrix, or a sustained release device. The

made Wn‘oapal'(}amamna]f fat it opitabld foadmoplitbelite preparation cnadmmsseratlon

dIS siaqn of the prepara a ca rier eh cl
& BiEpaitep e am GBS Rsney SF e Spreara Syt fipon-limidng
111us‘ugﬁé)1§ beC BB RS She 8fed(eld. RREIAIBSfacl i Bichalkeirdl Rumireas a drop or
term "sustai ned rel ease device" is a device that

withim @Ilmtven‘s, galsaorilipesergent  dihe copmeSitionosrnodlse comppwise gyrfactants.

t
vt Bl L O B ORSHER5  LgSEBAS S om.
‘other @81H@RhdrtPhe WoRIpositioas tatlbotorthined a&thﬁpfmﬁmdomsoor other selective-

rel easing the entire anpunt of the ci)rrpqsnl

releasgcddwessafanexample.at negelranes  dnigepgral, cif s bit?Slﬁeé]d g“af thgnmode of

apphc%?%n %@E?{ H @kt thb @B n*)éun%ﬂ leh@Phe £ FIAbrIAERBLBLCwith the surface of
reparation or dWrhistratr on. A preparation or

the eyid) ﬁﬂﬁsnomeoanlac&hmeﬂsn@te tconipbatlmmv)e ptaparatloarcantbjz agataingd within a

non-1imt i1l ust th
swab dwpamgeswhwgée)l AR B0 SRR ARG o0t EOI0F gﬁ%ﬁlm&s of the
presem 1510& iofld o?_éﬂ)tsﬁl’on%?h reﬂﬁfatlloh@% B@E&nalﬁww@tﬁﬁwmﬁlﬂ @Pray which

so conprise surfactants. Further, the
can beca]pphed ta thesooutey sbfadenf U sdme rembogdineentts Ay campasitifingorapreparation

e BT o5 B R IR SR, o

otA) esﬁrg‘i@ilﬁfcfnhpl@ﬁt@& eRSH cHRY ideise cerhat@Pkaﬂiﬁjf the & reservoir container
menbrane. "I n general, it is desired that the node of

havmmaﬂufﬁlatbﬂ@wab of pobivinyh alcohpleoramipanripsetain: ePughh devgg or matrix
Kk t
oo PROAFS e AL Pl LT 1 i

anothRe eg@fple] 8L dmwuhhioh tike swvapositionty)angye behincdrpoatedbiato a polymeric

applied to an ocul ar surface In sone enbqdi nents, of
matrigHaaving dimensions of about 2 mm x 4 mm, and made of a polymer such as

polycaprolactone, poly(glycolic) acid, poly(lactic) acid, a polyanhydride, or a lipid such as
sebacic acid, and may be implanted on the sclera or in the eye. This is usually accomplished

with the patient receiving either a topical or local anesthetic and using a small (3-4 mm
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present invention a conposition or a preparation can
be contained within a liquid spray which can be
wappbioedia o t he ocul ar surface. In some enbodi PERNUS2008023113
conposition or preparation can be injected directly
incision) ﬁlaﬂé‘ﬁeﬁlﬁ& Eﬂe"@%)‘rneta' SHeqRathk, &ﬁﬁa‘?mh@ﬁw%%p%’éfti%ﬁ&? is fhen inserted
surgically inplanted intraocul ar device of matriX nay
through the melsem\andrsu@mf@uth@ssclﬂawmg 9¢) dsrlfm usi bl e wal | of

pol yv al coh n acet gt
oA P AP AR DAterD A HeSmaBiticy BeBeiE o resu
in su@ﬁﬁﬁﬂlrbﬁﬁseh@ﬁ i roniey-4 8nd/BiPbmBL3l fatly héles 36&192[ @en@ﬁs{i of time. The
anot her exanpl e, _an anount of the conﬁp03| tion(s) na
?

implgggable é@rrw@patw bt the Frumyofie? Cepsitet &nmf/thﬁgpolymer% previously
dlsclgéeﬂe(@ Yc%%rcﬁ?&i’ﬁa éﬁj wgkﬁ/cd]l g‘rnd 13”&1?@?&10 fagﬁl %% %Hﬁ};dnde) or

such apro

11p1d$)ﬁiayﬁia§¢hlf01)m1ﬂaﬁ1®‘h a3 Imofq%plﬁdﬂw Aista, 1110£tralvb b plelitHe adtive agent
sebaci and be, i mpl ant ed he sclera or in

(.8 1 HRe@yhean osm?g@-% |1ACASHEIRE b IRIX it polvymal %a@hq% REVA), the

t
mixthre PedrVdri fﬁid d&?fed%&@&hg]i@g? 8{161}’1 %@%h‘teg{gﬁﬁ tﬁg&%ﬁ Gg&lvith PVA. The

using a snal e-cor nea.
activq hgmsabcmnﬂ witholpasomien qayy the appligidspicalty (eﬁ)le;r inghe foem of drops or as

aquefly ErSTeenhoo 90 mel s it Peednee’ Bl a Juitifign for topical

applig@lony leYaciye ta@@ﬁtﬁ@)éld%ﬂr'r@l@hs’éﬁt(ﬁgr tifer RQBY I@b&d{né @apsule degrades
result in sustai ned rel ease of the onega- 6 and/ or

due @myg@r. & teer Jroge thesexsy anfage plar ¢ darngflatiqnyfor imfraocular injection, the
11poso ysu%) cﬁﬁlta(aem% W c%ﬂ}{lap ed 'ers]‘ﬁldnh ftﬁrcﬁ] ﬁlf se(a fgmﬁﬁéﬂons provide

ners previ I Osed
advaﬂt@ge/sccﬁ”ws%\ﬂ@élme ,ac@ﬂ! gt d/slﬂrhtycS)ystaﬁi drovﬁxﬁhg (ﬂeqs‘atueﬁt)wnh constant
aci d, polyanhydrlde) or lipids that may be_ fornul ation
dose of the aqtiyssigenteaver Ames i e| fpraylatian ola é&%@iﬁ%rd@qﬁ@ is accomplished,
‘?;&H ( sang/
for da\ff ﬁ%&%l varifus f8 (9} r&sl t?l %Hg%lﬁol % ’Eed ¢ L uncoated

m xed w

; mlchSphbmr eoathd! rord nhe@dtedn da;rsoht éqbldNIot hpodyrhgn GDEpmnemysl unilamellar or

mutegeifr s 311%? e a'sgém%p%w@oéte 0 Zf‘:’?bg e BB fnclude the
patleh{b I)Hﬁnfa%lﬂh&fc Oﬂ[a?tﬁ% nﬁﬁlcaﬁé%%ﬁle‘t%r@?eﬁﬁ d b%Hfl i ?génder plasma

be injected intraocularly. In a fornula
clearamm cate, éppatlcc dtmaion, tdte) aéﬁhﬁ viormgtion arsl slbwdnhg/ of microspheres,

. rel egsed over ti as .t he Qs9 apsul e rades.
micriyGpSi Jofiorisialoant et aeei TEPERETPRare Sapdd Keffiques known
by 0Okl dBilni tRE aft Ofor leRAh PR Chk ke h 'ghﬁﬁélbﬁl@ sudthified-+d10:50 MBplant to treat

capsul e degrades due to_cellular digestion. Both of

cytomegadeviue retinits, idbvebospd v Vifteosipahbugies! Sechaigieseyman et al., Eds.
(Margglt]ﬁ%ﬁ?, 1%&{49%%0696&1%?%5 gg)\é eﬁ? d?)é P?hﬂn%x&ﬂ cnpc&pfolled Release

const an Ve agen

Techhology, Wixe, Edr (Mhakl Deklak, Mews WoirlaD0Gd), the|rela$aﬁ1tls$ctlons of which are
acconp I|shed for _examp Ie t hrough vari ous
mCOIPQTEaFﬁﬁlI bé’trﬁfﬁfﬁ%ncéﬁw{%l%ﬁlir EREew. 9. coated or uncoat ed

po’Fﬁeo Ific & 0§R1095 of‘fﬁﬁgff{s% ifrGHRPidn 'BeHdein@d by dispersing or

r conponents, unl ar or nulti
dissodting) dhejrﬂ,'lecmw fatzciiat imons swfabld e:aHtm).ve At carriet kiiown to be

| es |ncI de the patient' ; .l
ophiaichll GRmABNTIE Moyt asea do Rke She eabthabis, comprosijions g6ty present
inverlRaS Sugtghd %ﬁmel?sl Melde water, saline solution, mineral oil, petroleum jelly, Cis.20
alcohols, Cis.20 amides, Cjs.p0 alcohols substituted with zwitterions, combinations thereof and

the like. Where the selected carrier cannot dissolve the fatty acids a surfactant may be added.
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cl earance rate, hepatic function, etc.). The formation
and | oadi ng of m crospheres, m crocapsul es, |iposones,

we@e@s/0arsdo t hei r ocul ar i nplantation are standapdr/us2005/023113
techni ques known by one skilled in the art, for

e)fl"f"gﬁlb%d%ntlé}ﬁs WhEredt1d ne&gq[cﬁlé' dre Sibt tsB bR il ﬁ{eeé’eﬂ&:ted carrier it is

O treat cyto ovirus retinitis, disclosed
desualbte i ddndnnestherfaﬂty Sudgl tha karfier hmd qu&tanmeyﬁmw & fogm an emulsion
n Dunitz, ndon

anc i B ROUIePRA TS EIPABGR. SO PR A RGP SAg gan have drople sizes
of lesg— ﬁfaﬁ ﬁB{)tﬁQymchrﬁ oss Bthn bR @ £ niddek ke Mess Weati atoukO. BOS)ﬁl)Lcrons

he rel evant séctions of which are |ncorpprate ¢
réﬁleroemwsﬂmensa can plso tdewiprise surfactanys torhelpo ﬁﬁhlh&}zm éhe fatty acids

(e.g %ggnfglléf igrild@rn%}eg%lné %g” % sucﬂYl}eaWt}t g/gnw : !383{;; élnfsthé(ye of an

individalt abl e carrier. Any carrl er known to be
ophthal m cal |l y conpati bl e may be used to ngke

th :
oﬂ]«lpprfattma@d@ gwfqllgn\gat@f 1n§q>,1gb]'§ra@§1éﬁ1@enl P RO; %Ffﬁt water (saline)
solut1oU v$1ﬁq1e ev%ﬁrn'idrg r?so;hﬁ)% %H@ref@%,ecéﬁys_ a C%eztf}l%ﬁ;ﬂﬁfgfgl%%h surfactants

etrol eum | el

that awwa?&on@hﬁblaam&i teHohs ahlnlbmt:imntp@bhr\grmup afivibe tomrdgardsand 6 fatty
conbi nati ons, t her eof an

th . .
acids gl picgpuliHemion sypiewohde %‘@I%f SA?‘FG fsléﬁﬁst?la es‘ﬁ?t?%\’é’?@ﬁﬁ% aliphatic
acid {m%/t&ﬁ@%gﬁﬁidlh J¥ents where the fatty acids are

no

sol ubl'e 1n"t eselected carrier it is desirable to
c Ortei wee dthe sﬁlﬁadtgnt aviyd varyt dremetiealiyedepgnding (anf #e #HMR yalue. The

orm an .enul,si on and i. t
propesics K GPGR: SUPE AT b B BN SR e and feduce the
surfaéjer fé[a&l%h t§ RS 06 dyBsemt bardaesd quickdy Gicumd ﬂhe&ﬁspbfsadl drops as a

about 0.1 micron, or |ess than about 0.005 m cron

condéftsed cmmdb‘trt:moﬁbn cuihichl widl prevpeti eealesgericgc iARE o otiﬁ efrpplets an
adeql.mi% ggegh{ telﬁtéqli ﬁig{ é‘u@%{qlﬂ%ﬂ&lﬁg ct%ﬁt% nﬁdr@e{sgefﬁgl\/‘i’gcosny of the

emulﬁ@h'dﬁ@kﬁ%e%ﬁfe&thﬁ% if Yigeaxbnable ldvdd:OﬂcelmIﬂtLonThe fatty aci ds
are gneneral |y water insol uble and gge into
wah e

a(mmquﬂ eal andlaat RIRhAIEG agrepiad it 436, 4l D2 Siable; be
comp[agig oSl Sthel Rﬁef&ﬁ? l:{%qlotﬂ?oﬁﬁ'f{ eg HﬁileVBdBF' tﬁéié bResBAtand/or not

are ver l'e w ongalp hatic

1nterifém1wﬁ1@|&&rstagﬁl¢tyrmf efﬁdahpoblﬁmwlSe agmhtG fatty acids and a
enul sificatign syfmem t hat, t hat

" - |
t Hedealsg haye B g péssg:,!gqeshléqueé/elé 1& ]l?[:[r%w ﬁeg?ec}v%aass%o whether an

oil-in %{&gﬁﬂﬂsﬂ&a '15@&&’91‘1&%@ TRErHEENtef g eﬁw{f ddudhaveryimilar HLB
ramatical ly dependi ng on its %—|LB val ue. The

valuggrto phﬂttof dbe ofspectivariladn arder daachiens masimusy stahiligafign: Mineral oil

limted e surfac t|v and r r
has qHStEOH. FO L P BRFAG By KRS SulE P fel ffee) it Gular weight
(Mn)aA%H&GlﬁgBﬁ il IPBrHfthed bPRR sasfatasaor giises, oihdivatthier #otnd 4 and
fil'mwhich will prevent coal escence; inpari to.the

10.5 memk:‘eveiy aTh%@féq%fEBen@éWTF capaise he jaghicwgs! hBNXipg figgphilic and
hydr%ﬁﬁf% fslgffzctag g;ﬁf)hre %@?Pb{é%}f\éﬁéﬁ?@%& gegfﬁlgt@d as the sum of the
fractoARBeRtth@inddAdual HLB values.

Exemplary surfactants are Tween 80 (ethoxylated sorbitan monooleate), Glucam E-20
(ethoxylated methyl glucoside), dioleates ethoxylates based on methyl glucoside, such as but
not limited to DOE 120, block copolymers comprised of a hydrophilic polyethyleneoxide
(PEO) core flanked by hydrophobic polypropyleneoxide (PPO) subunits (reverse Pluronics),
sorbitol ester surfactants (“SPAN” type surfactants) and combinations thereof and the like.

10
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A pharmaceuti cal and/or ophthal m c acceptabl e
surfactant can al so be stable; be conpatible with
w@eenoisngr edi ent s; be nont oxic; possess |itt|RBCDUS005/023113
taste or color; and/or not interfere with the
Stafpd § EHOVQ{ eBhifI&A N aRbud dfuldiohd ¥R A86wms 6F #h8 s@HaQants that can
have HLB val ues "assi gned; however, this "HLB" is
be usedivhith vmubiying thihEttacidan Howevémothat amownsitan also hsused.

b sta"fzc"..s'rfq%tan “““““ d—h

Tabley|: oR e EoRmuata Ly pe | ESIgHans o 1 o Fqpmulation 4
. to—that-of=the pect Hre—oilsl i
Ratioggfefér oft |- héhPdve maxOrfuimCst abi | i zat 190 1M neral of 40t 1.0
total hageight assi gned HLB|between 2 and 5 depending on jts
Omegnidbeto laver age nol ecul ar wei ght (M) . Accordingly, the
Omegd-8 nunber . of the suyrfactant for mneral oil should be

around 4watht 1095, 1 agggrt | vEhy. Th@edggi r eoHLB | Weight (g) | %

nurrbers_((gyn al 50 be | aghi eved| by m Xx{g)g | i pophilic| and
GluclF 9PN {475 SUTTagr ab%a 1he| Pygkal 1955 Val 1166 0f | {9183 381
Tweeh 80 7 S {£7L2) Tiad’ THo% 5| TOB) O] 19.8F (7L D6 [19%3 3.85
Salingyeen 4 ol 0085 L9538, L LR RT L4t ;e;“@.' @ ,-442.03 87.55
Omega-30 (et hikyl af BdOndlll g1 1EG4DHe) 989 o &aftq, 9 11923 3.81
Omega-hoxy! 882 bas8dOor O hyl §0.989s{ 889 suchl &89 but 48t 0.98
Vitarhinr® t ed| 1 dropOE| $20, |Bldvolk copdl yner $ doampr i std of | hdrop *

TablOY-AEQRIH1ES oF deflpysitiond wee axérelsifi bfegaOrand ohgh-&datty acids.
hydr ophobi c EOl ypr opyl eneoxi de (PPO subpunits (reverse
Pi Theotmeunts ok heismegr-6eandir apgepat faslpiragid G@Fbﬁl\?tatf“; pba percentage

of th? ﬁé%ﬁ%r@ﬁ&eﬁtio@ﬂ%ﬁéﬁmhﬁg{e io?'?ﬁe% B@gé@-@fanafbg dnfiga-3 fattydacid can be

exanpl es o I ous emnul si"ons an
deteraiimadibysarf methed, st tac fandxamplabe detarmined b dividieg the weight of the

enul] sifying the fat aci ds.. Ho er, other unt s
fatty agidl By & fodal jagight a%‘? éoﬂpoﬁygﬁp% @Fce@%o@% ofpimponent of
t | Stdnhi a3siAidr REer.6 Fat é¥anifd, Othe WhHight of th
com%b%ngg)ﬁtgarg?yt%é%ﬁ%ggggaaﬁd/ g? omsgg-s fatt;/ﬁgci decaﬁl‘g o e

compamest &tdididad by the taenweight of therrompesision de rgiess thei peicentage of the
The tp.erf]:‘aentra}]ge .0f the onega-6 and/or onega-3 fatty

compauept ARALGEMRRTHY ned by any met hod, but can, for
eXBPRInR erSodiaERE ThaRhl Biodhisiotoi@ gh-Bandeneih-3ahity beid is present
fatty acid by the total weight of the conposition. The

in ampamoweriteayal tofabany0.8bnghont h® Weighi%e sipriBs embadisentyetween about

eterm.ned j.p a. skl . : : hi0
001 (5B BT URD RO ERS SPHERAE 0 it sbou
weight % he conposition to give the percentage of the

conponent in that conpositian. | n sone, enbodi nents, .
th’gﬁQ cragund nRfu AISSHP %gé‘il@ Ahieho gya be ety lﬁcaﬁ pghthalmic

com ({s?‘tgq%? f%f lt}IQ: rﬁgsgﬁgﬂlg%%ogﬂﬂahdé ﬁgﬁ%‘éﬁt §09% alﬁ)gl@ gg V\fegght %, in some

i nents between about O.
embadimghts Frome it ¥ 0 Saweightestbiabbutat eight¥hplededrepersalf thengomponents

. .about 0.05 weight%to about 5 weight % The anount of
in the ppkhelmie rfn}ﬂag’@Pd which may be present in the

ophhbalihnt of omega-6 fatty acid which may be present in the ophthalmic
compositions of the present invention include from about 0 to about 10 weight %, in some
embodiments from about 0.01 weight % to about 5 weight%, based upon all the components
in the ophthalmic formulation.
In some embodiments it is desirable to provide a composition which will return the
balance of omega-3 fatty acid:omega-6 fatty acid in the eye to about 1:1. To accomplish this

for many people in western countries such as the United Stated and Europe, it is necessary to
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conpositions of the present invention include from
about 0.01 to about 10 weight % in sonme enbodi nents

wo cwavedsout 0. 05 wei ght % to about 5 wei ght % PEEE82005/023113
upon all the conmponents in the ophthal mc fornmulation.

provitle omimlatidnsolhiclire@aidh ihdlntegaBCiatly Wbide M dEBIiREy PinQER Rinbodiment
i.n.the ophthal mc¢ conpositions of the present

it is dasyjebly Pnpionide rrhthalsin esenasitpns ovhith bevel i ofithe osnega-3 fatty
acid: 8191@8%5:)?@?)%%@ gtfrcﬁn faﬁ&m l[@tb[%ﬁﬁt loto% l‘é'gs' ggﬁ ab{gt{tq a%&?tlf tanﬁ from about

upon e conponen
fromqbbuhﬁ'll b abbutr i) ﬁbmaibouﬂ f1%0 a’eomri‘oncfrm bsuti 1:1 it¢ about 1:1, from

i rabl e rOV|eacrrp05|t|on ich will
abouf pd thapaich! Oahégaa@ Iy Shosts Pl ol b Sbaut 3 Tesopt 61, abou
7:1, dBdut bq g&ut 101, R AWbut ol T ﬁﬁ%qy’%éeé 'E)nttﬁé ﬁ)tﬁlgfnécﬂﬁf'}ff each class
people’in western countries such Uni t at ed
of onaepd fBitly agids. it is necessary topr OVI de for mul ati ons
i.ch are .ri.ch in ome fatt acid. Accordingly,. in
¢ b Bl oot ES i e e Rt H6E alspiormbiing £ least e
surfa6@AN 0 Slutthe18 Ssuyvhetahts oY the' GpHRAMSd cblﬂ?oﬁﬁ@&aoisﬂfeaﬁrﬁyent invention
aci d: orre@gla 6 fatty acid, from about 10:about 1 to no

have|neggpolay pbﬁwtalls ﬂ@b@@tﬂlmelmdtommgaaﬁa@md/mf ewegaabdaity ®ids. Using

surfa@ﬁ&%?tgg{a ou e SlTllfp 'X)f ?1? ?1Lét ﬁs u(iea bo %8 us%atbif L onl%oa]u?nd helps to

mathi tHe dlabfﬁsut/e Fortes mlgoiuéd ﬁ)r J:muw@@uﬁtaﬁihﬂy BROMikeS nbn- g%ba@lﬁuls of the
bout 7;1, about 8:1, about 9:1, or about 1

surfagiyat gt o6 1 oblse BEI8rin PrRelve BeAbIABII a9 2 Aot posintrations of

the ftergdqrega fatty acids. The ophthal m ¢ conpositions of
e present invention may al so conprise at | east one
SU$IfrﬁEteﬂltH areSthatawdrzed ucdoading b shé balahcteeb@m)hélh ﬂienhydrophlhc and

tioR§ [ phvits o 1 Ptcetlse "o B dipmaie ol dinsglilis WhRce CHLB") is an
indicR{5E QPth% ﬂo@éﬁt% o?@ﬁeqﬁole&!ﬁésnlﬂ asﬂéﬁéea&it By £, tvﬂﬁlt }};g #Ydst commonly used

simlar ‘aliphatic tails produces a noré sta
surfagianisshavingavalugsebgweem 1 reatlc). t Abe dﬂslberumb@e ifapeases with increasing

requi.r ed_f or nuIS|on S it The "li ke" . non
hydrorfioT FppeoblteranbaR e LD Hirher s RaRpcY using the
folloﬂz[rfgdfé%ﬁg stabl e enul sions at hi gher concentrations of

the material . Surfactants are characterized according

t 020(wé hydyonbidie mesowse vt pakymey swtastanty ¢ and | i pophi | i ¢

p the nol ecul e. The hydrophilic and |ipophilic
ba#da@cszgz '"HLB") is an indicator of the polarity of the

o egup@tficdtion nugibgeolthe dstéio 40, with the nost
commnl used surfactants having val ues between 1 and
MR Wtﬂ%]é‘-‘ra"ll creases with increasing

S o A MU B
or rezﬁ( wtxptegsido phi the cnmmhwmﬁ? /rmtﬂlg;mhg/ ndfr KOH fraquisett Yfor the complete
saponification of one gram of the substance.

Acid number is number of milligrams of KOH neutralized by the free acid in one
gram of the substance.

When a saponification number cannot be obtained, the following formula may be
used to determine the HLB.

HLB = (E +P)/5

Where E is the weight % of the oxyethylene

P is the weight percent of the polyhydric alcohol.
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20(1 -S/IA) S = saponification nunber of the ester A =
aci d nunber of the acid Saponficiation nunber is the
wmevbeo7sof the total free and conbi ned aci ds i PCHUSADS/023113
wax or resin expressed as the nunber of mlligrans of
K ir c N j : s
arueBl, ittt WARICATREA TADR, ' 8 opBlhaltbio Whpositons of
the predent gheemsionf ha<@HHLM trad berse between habofut el aod dationt A in some

ombalinrRst PEREBEATHeL? SDKRETS G b PHGT SR i5aR gpjeen abou
14 aﬁ@_agﬁn%tehﬂ‘ ng g %odiﬁlke%ts,: tﬁ@cém?%)]éiﬁoﬂ/\_vé@%?rigeé 8bdR 9.5 to 20.0

_weig % of the oxyethylene P is e weig percent of
weighttle qlolsytfgatantc ased haonGeHe campgnentsurif atheagomposition In some

re suitable for u in th ht hal m.c itions Q
emb et bRl 7B fabbBolB R I8 sBRIDEERbIBTF bout 1
about { #8heROHEoR @ 1o kBoR SNReigife ndaRé Ekbet ween about 12
and about 18 and in still other enbodi ments between
abbhgt composignanaygomsise more diga oapBed@diayit sThe |gempositions of the
S ' Vel t %4: :
pes EPRER  GRABEA 6 MR A R, BRI o s
agenCEIPashédachand/or soeg-2 fiydicidht The thrapadtiasrifalyepetent invention
t he surfactant. s about 1 to about 15 wej ght_ % _ about . .
may fuither Aogiariss Rddiiogrk componsatit sughtas anbiost 2305, By aggts, tonicity
o 8L L BBIRERAALSTR BE RS R mtiions
therebframd theolike anScitati@iexamplae areclmyon by tthosehaft skilb uh dhe art. In some

facilitate the delivery. of the active agent.(e.gd. .
embesReps it s o GATBIESR 10 | I8 FOne R OGIFRGUR e fgmposition
compHsed DRaPMESEN sdi¥ 8Mbb@meRRY tHe W (iR of OhiInSE in the composition is

addi tional conmponents such as anti oxi dants, buffer

equahbigelndrep (appnéxainptelyadPuist i ng agents, chel ating agents,

preservatives, tting agents, thic ers .

CoRE FAMPBHEOR G0 h, AR PIpYHeS ST 581 Py dgopertes of
solufi2tion AN By AR veRKidd thitNadJORIIALIY; cdnbeS@BBified. Examples of

enbodi nents, the conposition conprises saline. In sone

the tgneb olipropeitiss thahearcawpodified ore showprin dabledi tamin E. In

+ o t o et £ NP 3 | +..)
1 | = S, 1T AlTuUuTtit Ul Vi L AdlmT 1l U1
Tablg g ool e ol PR otual tons O VAU R ST I

UUIII—} .

A rl T - \4\1\-‘“ < \MHH -
Fomrﬂlﬂaloéq(lnpnei 1i’dds al so_have M propert| p:4¢¢19t can

Formulationt2 t he pbPerties of sdlidfAd i zation and42®tive

Formadpgion 3del i veéyi2and that, adclde? ngly, can bé8%hodifi ed.

Fornfotaispldes of | 5.54 10.46 518
Endura 290
Systane 269

Table 2: Properties of formulations 1-4 shown in Table 1.

In some embodiments, the pH of the composition is about 5 to about 8, about 5.5 to
about 7.5, about 6 to about 7.5 about 6.5 to about 7.5, about 6.9 to about 7.3, about 6.95 to
about 7.2, about 7.2, about 6.95, about 6.12, about 5.54. In some embodiments, the
conductivity of a composition can be about 10 to about 14, about 10 to about 12, about 10 to
about 14, about 13 to about 14, about 13 to about 13.5, about 13.5 to about 14, about 12 to
about 13, about 10.5, about 11, about 13.5, about 13.75, about 14, and the like. In some
embodiments, the pH of the compositionis 5to 8, 5.5t0 7.5, 6to 7.5 6.5t0 7.5, 6.9 to
73, 695t 7.2, 7.2, 6.95, 6.12, 5.54. In some embodiments, the conductivity of a
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the types of properties that can be nodified are shown
in Table 2. Table 2: Properties of fornulations 1-4
W@ haenoism Table 1. I n some enbodi nents, the pHOFf/US1965/023113
conposition is about 5 to about 8, about 5.5 to about
com;?osﬁ:on%*aﬁ% ﬁ)t‘boléf"bfoo 1251@‘&9@14 93 % 119, abayt137s 5135to 14, 12to
bout 6.9 to abolt 7.3, ‘about 6.95 to about 7.7, “about
13, 1702 1Bbbufb, 63.95, lfb.MdttheﬁhliQ about 5.54. In sone’

odi nent the c duct v f a_composi.ti
S Boditate: 4 Chslat Yo HeoufRaRoRS BB Y0 1§ Gbout 0o,
abouﬁ 05@H0HHouL 900, 3D 1200 3 bERBONL Inl¢bmediabddithdnts Otha b@rﬁblarlty of the
13. 5, about i3.5 to about 14, about 12 to about

compgisiion ig (A0S, toamwomo aHbuAS 01, 525, 2003, 389, 49500, 150, 250,

son, 3 SO 5 oy RIRSFE) By 41l 407525, 50,

450, '/Infsomﬁ ethbodinfends, tife. &molaity idgreate?thah 406,426, 45, 455 540, or 525.
I n sonme enbodi nents, the conductjvity of _aco iti0
caln peme eoekpdiments,gtheqmyentiony iy dirgefed g thg tfn cah gpplation of a

comﬂt)% (}E’nhéjoﬁ‘rp%ks}r% élélomﬁﬁaﬁc%go t 1dd3t One &%teejc)% tti%md}‘fe .8, GLA

sone e I ment s, 0S
and ]DGEAommi(asleustmmelcml@bdufattst (aelds Ge.ab tmiucﬁ@ALabEﬂ?VX drglor DHA) as
t 500, about 200 to abou In sone . .
R A Spiegseope ??es"&@ﬁfadgﬁ%ff“&‘ﬁ“?% A discussed
herelhoth@%ﬂaﬁl%ubﬁ 0'35@& Gorfart Sirfad® cad A se2@0in, 390 exdidPle, in dry eye
0, 150, 250, 0, 350, and the like. In sone
syndsmmfo dnat’ewman glaml Mfmicapm,tlgleplgntlaﬁoplh &era®RONjuBeBvitis and a wide
50 .
ane 0 o B UG 501 GO bl sy ai
comFIHRAs ilT® McSapeticully bRtV mbent dintl @6 6 dispeisbe it & Phs@laceutically
application of a composition conprl sing a conbi pation
accepiablgt cardersvehigle syitablpcfoppeglar administyation; qucly as,gbut mytalimited to

hyalllﬁrggjl [ggl—db% %E% ﬁgl_:;kl% %p%%&g%ﬁ%ag&%‘%é‘?ﬁ% geléa%e $ormulation is

also bbhﬁémphtﬁdl Eoﬁéia&tpigythé oopesit@sefabe irventanr Eacke administered in a

i nfl apmation. As di scussed_  herejn the inf tion of
sustatpedl F54qa5e forglationausing, 2 fiodsgrd H% IP%ﬁm%@ﬁp pelymep, Qg By on-site

dehv%%@’ee F‘,ﬁ}ﬁ%d bl es {Tgblgomk‘?ﬁ)o%rﬁ&d @%&?Ul’iﬁé | Ry ac1ds COIélpl‘lSCd in the

iths, pic atoconjunctivitis and a w
compasitipm affthetiventico appdar tnbe wEHgoleraskint a dosagatof ep to several grams

R T EE  CTUC AL J—

the 1h\5bnﬁoﬂ Bﬁ{ fEﬁ&ﬂE}%é &@éﬂnﬁn«ﬁﬁﬁ}ew@@ﬁtﬁ)rﬁﬂﬁ%t&blsveh' cle
sui tab for ‘ocul ar adm ni stration, such as, but not

| i i scmle cmmeemsmhemnmgacﬁ ity rciseeomnpaunglie IGLA 686 the omega-3

s AL e SR, ) SRR BT LR con o wod

as tHeh&néghVS? %tt}oélclﬁ &ﬁnfb@na@dﬁl l’ﬂ §dre¢ embbdinfnsy Shataagosition comprises
rel ease fornulation using a bi odlggradabl e

eithep (de'o ApRELEY o1 pothy #ad eithsy EBJQ W@rlsA1q8 bath i very usi ng

m gﬁh tl%ﬁ%ll}g %?S R%rseﬂt 1926211?{5%?;1%1%&{ #}éﬂiozrlﬁgfn %r?%c%ﬂéa%’:e &hditions and
disoﬂd@rshbmmisingtadhﬁmafeadg tonamocldmageface a cmnpccmﬁm\mrchbcnbed herein. In
someg Eeglr‘tr)gdiment, the present invention provides methods of increasing the age at which
individuals can wear a contact lens comprising administering composition to the ocular
surface. In some embodiments, the administration is a topical administration. The
compositions of the present invention can also be used to treat a condition such as, but not
limited to, adnexal inflammation.
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per day. Optinmal dosage and nodes of adm nistration
for topical use of the conposition of the invention
w@2amwenerdl | y be determ ned by conventional proPCDUS®05/023113
In some enbodi nents, the onega-6 fatty acid conpound
[ & b e
| TR 3 L RAEAA okl e RQTONTENRS AR o the
Naticasl Emlmnaga%rksimp yn&inicat GniplsiaDrp iyes, Drydiye Syndrome (DES) is

deﬁne od] gﬁ ié(rhorh go oﬁé%dl@%%@ﬁ%aig eg'%LleB}gY Lan 0% e(:)xrcesswe tear
evap&qﬁbﬁ | QiginkYdanidae tHIES 8Btlal (BN kinPitel 4 etHBMNFtiR6l8s of ocular

of treating eye conditions and di sorders conprising

discomfpitnThe Eﬁtlwgal Eye dnstivee lndusty WY ekshep aimmr@qud@wclwlﬁcatlon that
0 t

esserﬁ%ﬁgng?ag%e% rﬁ ygesgndroﬁ%ng g\? 1% nﬁg? gwgapse.ls n% éef?czeglgtfo?ns (including

Sjogﬂ&ﬁisCﬂ'yndfdﬂlhelaﬁﬂlﬁd)lﬁSﬁ%fbnm&br deficiitpand b%mrammfonﬁs Nkhe tear film

adm ni stering conposition to the ocular surface. In
normgHyreorerp dby Font Bart ohtheaayie Rrmely he GArmea apd b penjpmetiva. The tear
T
film Psﬁd\?ggﬂtaﬁﬁ n@)t{cﬂao(r%g% ﬁﬁk@%oﬁn@ Hial ﬁrct&gp ggcﬁg ggftﬁn%ble temperature,
airfloos, aﬂdu]humxdityj whdcheday @1;1maliutaemalretandf iltsaavapbral)mnThe pamticudar, a low
"eye condition and djsorder"” ingludes dry eye .
humvglv?é SRR BRIESPRRS ] % L HEANATIONARCTRSRe? fHeparqyprpration rate, as
is freﬁﬂ oPc@d sﬂbj%@lls ih rdeﬁ'c@atin@ v itofaY8ists. llﬁ‘ab!e(ﬁ)éeen Ipeople with a
nd ro is defined as di sorder of tear
normlabstem‘t smettmn matt empy dexpedénmec 9lryar¢d¢ cﬂympt@ms swhide tesamsed to dry

vapor at | causing dam to the
envig P 4R B50: PP SpEais st "BEbRAy S CEGHEBEY, e been
demdY@trhted @hat BéBlal BeFice Ussts to36IMS £t Miry 0K SO ad RS e €8¢ and tear
a classification that essentially separates dry eye
brealgyp dm@m@m deweasad Hﬁrﬁ}ﬂmc'f% yeslive Badryddmpaiese ntTffeoPrﬁ%ent invention
prov%lg#1 &8 ?ofsé e\?g%lglf)a 23 W o? 8n§1gr gﬁﬂ&?@g%ﬁ?ﬁrﬁrg’ cbfifdered to be a

part Bﬂﬂﬁaé}}eymﬁw/ﬁig&dldae of came, plardiy efe titgeethe, ‘commphydenbminator’ of
cornea and the conjunctiva. The tear filmis

oculgg osrgtaght dryness e PRSIk dampge FKPPIGHMsAEUPd ratcPyf of the data
Contwlﬁgé ijg variable tenperature, airflow, and hunmdity,
Ich may stinulate or retard its evaporation. In
paAhi teylearconditibovandudisdidey” seant alsg refert e pnie senceotofimited to:

kerat%gqtg%‘cglglitfsas%qaa to %{v%pl q%ga:s%f a&gey%; ggetb/glj?sg s q?sfyarlltd}o?ne Sjogren's
syndf!ﬁ% C&@iarnacaaﬂwr Wﬁé&d breeats, %ﬁ{éap%}ﬁlye iMfettior? Riley-Day
normal tear secreétion rate nay experlence

eye
syndsquot @mgenital | aéacempm s@ﬂrm@a&j rdiscsders rQInd%ﬁW@Cl% u@heluding rvitamin),
| anes nt er

phorfuidfoBErAE ety VRt ShE ihaddh FLEXSHBE epigligh Bovironmenta

expob®e @y s, sHieké) @&eisﬁ%lﬁ@? R hirb&GE pRfEcUlRe), autoimmune and
break-up tine, are decreased in subjects who live in

othergimymunqdeficiest disprdlersy asd Gpmatose naﬁlqms pndeied amabledarhiimky Dry eye
can a(ﬂ‘o Be &-J:}ingg gg'a 85{?&]13%1?%’:%' dect%ﬁ 5 %[ané i utah@rb% téa{il?hrespectlve of
ry eye stnc

consli art O

the m%ﬁ&dibﬁslﬁse@cfe sfacormsal ahdl coijyunaival kemnesltt ineludepdiyosye conditions
denom nat or' of
found in the patients of %ypolacrimation, alacrima, xerophthalmia, and diabetes, HIV/AIDS

etc.; post-cataract surgery dry eye; allergic conjunctivitis-associated dry eye; and age-related
dry-eye syndrome. Dry eye can also include the conditions found in hypolacrimation patients
induced by long time visual display terminal (VDT) operations, room dryness due to air-
conditioning ,and the like.
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ocul ar surface dryness and epithelial damage,
endpoi nts neasured as part of the data contained
wheweisr5104n "eye condition and di sorder” can aPGDUS®D&023113
to but are not limted to: keratoconjunctivitis sicca
%re%h% 1ﬂv%hﬁ$1?91a9 ra}éo%é%seﬁl & %Sh] Qpﬁﬁgﬁloﬁﬁﬁﬁﬁi‘éﬁ% conscious
S|ogr n"s syndrome, “ocul ar cicatri cal
individuajsh dwiing syrgeryonéamaintdin cgmatosd pajiantsor tmqeethmnot blink due to

rone, congenital a tr nal or der
muscl S park O b s e o e ghlbde s Beutlhy on e ®
Sifige Phdseht TnveRNEn Thh S bel ﬂﬁﬁﬂis&&ecﬁﬂ@ dnl ﬁfdiﬁdual that has been
destraction, environnental exposure gr snoke
1dentgﬁ@delggiegé|ﬂ;ermfyofaﬁ cpommsrt@@rd@écrﬁ:@dthe&;p atlde )1nd1V1dual can be in need
t. f
s PO A4 RIS AL oE AR o oy o

syndfoiie. alGie besidifinnhe agswauldoiivi how o identfydibermsisst or need of a
change in quality of tears irrespective of the
trea“ﬁ? Bhdw JF syilielge of corneal and conjuncti val
d [ [
pat A o e S e e s B S of weating
inﬂmmnmﬁdhaﬁﬁme&p H V/ AIDS etc.; post-cataract surgery dry
eye; aller CtIVItIS associ at d dr and ...
ol v, ol dhe preiran B g efulies b dl th Aglizing the
rat1oto?%nfé§5‘@'tb 'oﬁfé%a bauigadids IMROLAST ABlst@RePRELRN R ratio of omega 3
induced by long tinme visual display term nal ( VDT)
to omqgrdafattm nsids caohe detgrisised by thet Getaofrandndividushi Ingertaingopulations,

e. The sent ln enti on 0_be efu
the ayggt bl Sinfet 3 AERE Rt S Her TSR v i ho® Rt ol gftBerS such as,
but A lilGted WoJBHY e siAdroRensAcondifdm@t OA6cdiaingBNtrfetbds comprising
t hose who cannot b ink due to nmuscle or nerve danage

administaring s taaptonesingRadi@tty poidy ard/on attlepst eReeomega-6 ﬁw%o they ocular

| d | st.e .
s 58 S04 i VO o SO ORI Gk 3 0 g pgpe s
aCIdSa tlﬁmag@ dr?nche wemealizdded, fwreeampleTbet notdinvitediutal aboain] ; ﬂ)f)about 2:1,
need t hereo i f the individ has heen i den
abougg 1sﬁ‘?‘?”é|4r]n§b%‘i‘t FhAaY b hée %Qﬂ\‘&lf% 1opbogit Sei tp abgut 1o { ot Bbout 1:1
toab%%ﬂ? fome. One of skill in the art would knom;hom;to
entify the patient in need of a treatnment for dry
eyths ymrdpcomtmnslaﬁ t]s&)msemmrwdnmmmm bet ztcbmptsmehto the eye as a topical

i nyentjon can e used jin nmethods of .treat
PrepFR At BPO T ME AP oM o U R CorpRitions described
hereid'i$ffa0é by BMﬁBfﬂu%‘a BoRydsieh (BBt bafsinii aBan@lal@éﬂal%brtoﬂ%gaG fatty
rati o of " onega to onega 6 atty aci ds inthe eye.
a01d)d vgthuss e@pph@prmtm PIesorvatisg. oTb¢ roepagatia typieatygears also contain a
phys it tlgqlgrﬁ%qmpal \ée%[l Caietaesrt %tll?%lnlélhtﬁ? %lét c%l%gs%lr? u%mg conventional
crite Q4B JBhS3vélaEIey cac bél Selbcﬁedj ﬁ@fneﬂhé &ghownhiphthatiale M@es which include,
del eterious effects such as,_ but not limted to dry
but 9 encd yiiaiteshio, ovaten peiyethess. sush casr Rrethylensrglisglispolyvinyls such as

poly%gypreilédﬂw and povidone, cellulose derivative such as methylcellulose and

hydroxypropyl methylcellulose, petroleum derivatives such as mineral oil, white petrolatum,
animal fats such as lanolin, vegetable fats such as peanut oil, polymers of acrylic acid such as
carboxypolymethylene gel, polysaccharides such as dextrans, glycosaminoglycans such as
sodium hyaluronate and salts such as sodium chloride, potassium chloride, and combinations
thereof. In some embodiments, the vehicle is a non-toxic ophthalmic preparation which has
the following composition: about 22.0 to 43.0 millimoles of potassium per liter; about 29.0 to
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adm ni stering at | east one onega-3 fatty aci ds and/ or

at | east one onega-6 fatty to they ocul ar surface or
wey®enersibe used to normalize the ratio of oneR@r/B8S2005/023113

fatty acids to onega 6 fatty acids. The ratio can be

50.0 mnﬁﬁcl,leg@idblwboﬁaaé p@ﬁ(ﬁt@f"a@outbwo 0t 1401 0"l 1€igh 1€y &Q@aﬁm per liter;
about 2:1, about 3:1, about 4:1, about 5:1, about

and apogt | 5 GHOLA6. AilEmols ot chlbrido o HBU 1001 o abou
! bin Bilbaiiehts, Bl 99 b iy BloilBR BE 3RE Brepampions o be

isotopice fier frial opmolatitys omeniith ad ithesulstich ¢ampva¢5rll Ip Ecﬁﬂaémbbdiments the
conpri sing conpositions described herein is nmade
PrepABHEM (A nEOTAPSHRIO SPR | g‘h Jilsted e dupatomic goawnérﬁ’e@la& evhen this is
therag@lﬂ{cgﬂ ﬁgﬁﬂiﬁleg Rldnfe BRbGimIhs N8 Dr Peftﬁﬂrdr%t)ﬁigosmon can also be
reservative. e preparation typicdlly can also
conccnjratfaj o lﬂpghym: obrwgiitatidng whengetrigelticallytdesirghle.as t hose
ll.ed in.t can select u convent j

t BEFapelicallS by eain G St B PR Bt Dhe CRpRRgiion is any

ammﬁi@ Ifﬁalﬂ & JuifGcivahb ?f&ﬁ’dé/\@hb Sltcone!ddsifad. Qe & KilDBE the bR readily
to, water pol hers such as pol yet hyl ene gl ycol,

be alplpity detephineswhd i hetapeutioplly affcetivs aIaﬂldltrIU\ﬂIUCflﬁ@UVG amount. A

ative su h as_ ne ul os.
thoraf el B Ry P ol 1S SRR B R seRre At to preven
allevBChr aaselitkdie Ephptots of Whllide@sep 8 tisotdrE, Wia condifBh if &t Midividual.
such as | apolin, vegetable fats such as peanut oi
pollyseses embodiments; gheaeqrapasifions @gcczrdmlgotﬁ;ﬁgmpymﬂhwvemon can be

h
ophtl%l?tln OIH’ aén%é%%y ?&Jrlllgfaznl}cﬁ:h&%ﬁﬁtglﬁ%%: ﬁiﬁg?r&}lc&rhsae%re formdllated according
to ths aictd:e ofuelministratboi tonbec idedr | dhnenauy asRiitives dbt dotomécityadadl include
In so odi ments, the vehicle

sodlqr% n‘glogﬂgﬁ,_ %%OEQ gté%?r{%té)ll nqogblﬁgq13 1O8%: Wth‘P\e gabodiments, isotonic
solutfo‘ﬂls kM ﬁg)h%%ﬁége?bﬁﬂféfgd sARRUke 35%8 OsthBiliZes 8ndg1?1cH #én%’c} :%d albumin.

of pot assi [1ter; about 29.0 tob50.
In sopfe dmlmmlnrbcnt&taequseconstrtoelpn agbgus ad®d. 0 the fard@ldion. The ophthalmic
i mol es..of sodium per liter; and about 1& .O({o
prepafifions. Redordine) 55 B HGR 4 oBpt] o pipand pyrogen free.
Phar@BdR€EATRR S opRthh @Y Borhpositford %%Iﬁlﬂg)’todlﬁ@lﬁ%hln%n ifélude delivery
the preparations to be 1sotonic, the final osnolarity
compenents il egmbingtion wish & eominesitioan dc:mnyed hereinomigich further comprise a

ophtl%“%g%? eﬂpa?ée a%bli]e tc%%%? % %@ﬂ—:ts,? él% SI t%)lf?%]m% gsnalhge solutions. Any

meditiedaa iR uised &}Hu)h SRSA ﬁb |s@cce§s!ﬁul&iéﬁﬁe@"df%h@§h’h§ns #i¥eribed herein.
preparation or composition can also be concentrated to

One Rified i e 28 Gt rradkVosmnmpend: the rapiitidecefl phprmaceutically (e.g.
ophtlﬁgﬁ cé@ﬂ ﬁcceﬁtabfeh %ﬁéﬁ@f WhdiCald % Ie{lsfeﬂcﬁl Yie E@sgﬁ'tt 1nv%5 1%“1. i Suitable

unt a conp roni1s a
ophthaémrutdrrietseate tlescpibed iin eRet;ﬂzmgmutchmmaeem@d Sc@iﬁespfA. Osol, a

in the. art I d, readil det erm ne
S’fandmﬁfarﬁlfqr%ncs teh & %ﬁqﬂmx Ispe wa@kﬁsﬁ% ¥ THPrenep.
ef FIRCAImYR s ATRY Qﬁd/ofb Hiﬁe[lﬁﬁheéﬁdu&r%kt ohs %E&ﬁ‘*g# Fec tﬂ%\r"ﬁ@%’c invention

can refer to an anmount of a conposition
can bpradmgnstgredlals evingleedase onireiiltipkt dosey e opbthelmia composmons of the
presenjc 1nven%onace(1jr{ ' dﬁmimgtereg S negl gsl qlqdllvpdugp tiler}gll)e\{ltlc agents or in
combination with other therapeutic agents. The treatments of the present invention may be
combined with conventional therapies, which can be administered sequentially or

simultaneously.
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In sone enbodi nents, the conpositions according to the

present invention can be ophthal m c preparations.
w@pivbhadsm ¢ conpositions or preparations are fpeHUSROELR3113

according to the node of administration to be used.

% 1e§dQéﬁehHﬁ§ 1P6n 1 18RRIt S@h ia8Cihed 9harmacodynamlc
sodlu or| dextrose, mannitol, sorbitol, and

chardcterisbeseof the psrtwglae mgenti archits mods ang npwte 9 ladmirpgations Age; health

and W%ﬁﬂaé%gegp%ﬁ ;%éuergla%lalrﬁxﬂeent %E‘;es Ilfllﬁgog‘is %rgp 6% E%ﬂ‘?:'i]frent treatment;

frequ%ﬁ@@pﬁ%ﬂhbﬁtt afd tlR0&dct desird dBemiudatidneoff thedapbutic Mposmons and
opht hal m ¢ preparations according to the pr? ﬂ
their .snhs@gwr@ adwinistiséion iewithin the @klawfdg@%@ 1p ggart. Usually, the dosage can

£ign
v 01T sy SPDIE R SOROBI 91,0 s v
50 kilo ﬁmrgtxbmmdyowd@ht h23 e GOmemgrammqaedéﬁckﬂctgfdnh@f diody weight.

Whl ch further conprise opht hal m acce
Dosagg rsapelsope Jamwated assaugcppcggtrat;o& ofgaqgn%ﬂtlé/e 1g§r|eaﬁgt (e.g. omega-6

and/ G UnHch G Aﬂ%ﬂs qﬁq'sumtﬁﬁwﬁayaggymgh al l ows for

succ ssfu i'very of compositions d scri bed herein.
Onthes brebd:re dnvamtmn alsarprovides thethwdd ioff yraporipg @hemtoedse of making a

i SRt eeally o 6. oAl o
somd @%@Hi’r&?ﬁs FHd Lalth&d eBRbAMsMIExifANE.L gersﬁﬁlrﬁlﬁga) Q.e&@ﬁtl bedor a first

I n Rem ngton's Pharnmaceutical Sciences, A ol
surfastaa‘nwahdl sahfl@ saniden.t ebbe sahing mlgtlcm eanche ampi S@hltiog that s appropriate

for t %38 O% ?ﬂ 8?%%{1%8 %;ﬁtl ghs® cg%:oc%—r gra&g%pﬁé h siflfle solution. In

somé’érﬁﬁ&ﬁhlehﬂa \4&BEdrdrsueattaiiSis doithdted (£F. cmhxa&) Witls b Bgludonl os@prising a
in nultlﬁle doses. The ophthal m ¢ conpaqgsitions of
first tShléaqiﬁﬂﬁsﬂ@dtt ¢ HalEnst SobHioNa nlnHEomE Wh?i‘@@ﬂ@d thej prREgss pgcurs at room

tempgfeﬂ‘%r\lél ﬂﬁelpm% haﬁ{b%@ﬁfféﬂt& tRY ?a{m‘zac?c[r géa%] he&%tegd-g%h%lﬁg oWelt13) is added

apeu agert's.
over I @s@iit tirhe peidd. din somy daebodimndits)ehk tiint pedod iserboirpiaminutes, about

1 houy AHOUB ARy ABHG deov abEut A iora gL R o aeh o substance
(soh{tﬁ‘ﬁto(il ltlc'fbl'ig Pd(?eﬁ JaEa 9%1%%%@@1&5 %H@é@l%ta%bhﬁéquﬁﬁarﬁéunts over

I‘cul'ar agent, and its node and route of
that admpensﬂr dit danrbe added aﬂmryl interauh (e. gve b grinute$, tOhminutes, 15 minutes, 20

reci_pi ent t t ent ki nd of
n“m€8h§BPW€WFSﬁ®e§%ﬁ§%$ Sﬁ%@g%ﬁg ﬂgxqgﬁeatnen{n agd t he

ef fRe nides spesh ceﬁpﬁl%' lhatrhQfied sidhethaPfUirsCthe mixing is done slowly
conposi tions and their subsequent adm nistration is

and thieh Hhe'RPWeofatke hiixiog appasetas isingieasedy ¢ Anygpiingappapagus can be used.

d b bout 1 t 1]
s 3PP s oo Py B AP Gt lic fp aggiuion o
top i 4 BISREB s@rerd CiYeMBIxY appdfatises SRMdeinhdchamiealstipers eﬁmpped with
ki | ograns of body wei ght. Dosag e can al

strring sl Sle9 e TBb QB R the TGRS o bAgHE aééﬁ#ol’\}\z and d lélalfeé%ﬁd at a rate
L
5, 1@ BR) 20( QS/,I e $ 580, M3l S0060, 0102 88y 9010l 00y 150, R00¢ kess thahr 200, less than
150,n12é(sI tlﬂgn ?OO, less than 50, less than 25. In some embodiments, the rpm of the mixing
step(s) is from about 50 to about 75, 50 to 75, about 40 to about 100, about 50 to about 100,
50 to 100, 40 to 100, and the like. In some embodiments the rpm of the mixing apparatus is
increased to 100 rpm. During the mixing steps the mixing can be stopped for a period of
time. In some embodiments, the stirring is stopped for about 5, about 10, about 15, about 20,
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conposition (e.g. pharmaceutical) conprising an
onega- 6 and/or onega-3 fatty acid. In sone

werwediTsent s, the nmet hod conprises m xi ng (e. geCT/US2005/023113
stirring) at |least one or a first surfactant with a

aboutsad iaButS), UbdiR 30, At 86 dboft F0labbitD, 6B D, REWthan 30, more than
sol’ution that is appropriate for the corrp05| tion,

f
30, lesx &rap| 68, mont than 60) 3,M Q, elh, t 29, a30904r(ht5é),kﬁ9§f7@r &8, §anlmtes and the
like. solution. In some enbodi nents a second surfactant is
"contacted (e.g. mxed) with a solution conprising-a
f | lhSdonfeUdrhBsdiABhts AR E Badddee & alsbhution comnprisiager first surfactant
enbodi ments, the process occurs at roomtenperature.
andalﬁﬂ@@ﬁ‘é embodi ments, the fatty acid (e.g. , omega- 6

er Ay PR B RIEoR SRR BT B st v

thordiligl‘ﬂlyt ex$xesafhe Wolhitiono uo a dbs:m:tl Qatho uAS desibd Uitatd droeemgition can be
about . 4 hours, . about urs. a subs ance

determingd by SR O skill iny ci 1. ok SaE PO TR i plctigns are stired for

abou?grlhfﬁqte'st a (?%t ?9 detduies ﬁBgPiS afH@ks, AFBHIN G nﬁﬂtﬁés tB8dt 30 minutes,
erio can ded at any interval (e Ig1 5

aboutritd miinstes, ]a(bom imnmmteslﬁbmtrﬁ@tmmut@oabmm ljttegabo@(jz ours, about 1 to

IRLOTIVEN -
about N80 AbitNMBhduts, 3BBE: @h@t‘ﬁ‘sym@fédthhﬂﬂ gholufxe nB?eMIﬁﬁ 3 R&urs, more than 4

m xi ng apparatus is increased. Any m xi ng appar at us
hour&;melm@hllﬁegl abont & torabouhbbhourek erd thefikeni xi ng appar at us
net.i g.stir b e
_toB’ 8?m Hﬁ)@ﬁg{lqn&s ?iﬁ’t ﬁ,arfaﬁﬁpr %éﬂﬁn% ggspar a? glénggn to make a
surfacRet-SlRie RERDAI CBI séhé eidodingiity, Rpssdond tstrfadtant rik I’agded to such a
shafts I n sone enbodi nents, the m xi ng i S begijn at
solutiReioamke) assyisteaT eoarutsing 2 Bva sirfacint-sal fpplHien.y Irpsome cmbodiments

m.nutes, b f -
at legst X5 setge 33( ?a) ﬁggﬁg%f@qgac‘s't SE}Q %3@5 éigféﬁg %@M f§ adHch to the two
surfa'@fb.nt-@zﬂmﬂ%lut&iﬁ to%iakel@@;pluilbﬁ coRpdisinigemtsleash ame 2@@ abldszgld a two

t han 150, | ess than 100 ess t h
surtacHnsHRespEanmUnRane fRBoY BRNS! SHG  rof ARSU AR} 2bgut 3 drops,
r0 7. t
o 3B B3 Ao 5009, Kci 020t s a2
dropk, et ldaaskb drdps, atdeast ¢ ey atdnast 20 IdeorrSp indedp, Hbol?ﬁ, ﬁldﬁ@?s 4 drops, 5

IS iner ea to 1
dropg G BEPEA edrﬁp%fﬂqgrogsa aQbss OF 8@ dit of aB%’?rE %dﬁ@c{(ﬂorlﬂe fatty acid-
surfa{c'fhn% @ﬂﬁeefﬂ?&’cfﬂnnem Somé RESHIMdNk) Bthed mtioRidests fagd addrduto prevent
5, about 10, about 15, about 20, about 30, about 40,
oxidatidauof 5o fai@b acids. 6@theab@’mx1¢@ts edvobe ugd in élgfop,l@cq;gf o1 iggaddition to

the vigmnié %ga)r %lﬁfl% egqiuckag%ﬁ %‘B‘ﬁ:rfgg)o acglggglnzﬁlﬁ% {ggﬂe\@gteg%r delayed.

t heghb iik@entiol iS Gity dedesiiedraritls refuicheaiton the felloadag dxtmples. These
sol ution corg)r|5| ng a first surfactant nd a fat K
exarmplpiare PRevid FoF FhsgPuposs, Of HUBITAg™ Ghls 9ad s giay should in no way
be coﬁs)‘grglg@ %@ing (ﬁn{lf%g ﬁ‘@ bst Eﬁ%ﬁe@% %@qg%gﬁihohﬁégg’c??gﬁed to encompass
any sﬁcﬂiltﬂvﬁ[atl@ﬁmdzhichdﬁcmm evident as a result of the teaching provided herein.

Examples
Example 1: Dry Eye Animal Model:

Normal healthy mice can be induced to have dry eye by continuously exposing them
to dry environment in a controlled environmental chamber (CEC), described below. Mice in
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determ ned by one of skill in the art. In sone

enbodi nents, the solutions are stirred for about 5
wWOonRWweners10 about 10 m nutes, about 15 m nutes, BODUS208D023113

m nut es, about 30 m nutes, about 40 m nutes, about 50

CECvérelc@atimaion! expBsddl thtu@BoutaR® dhratioh @f ROpeAMBAM! & low relative
about 1 to about 3 hours, about 1 to about "4 hours,

humigigyaf less thagbl¥ (Behnand staadend: deyiationabyet Aok dighs airflow (151it/
: t. 2 h t han 2
w04 o RS 5s S8 RS orFBY S ESfhef roscd o

relative .hymi&ino oter87096 (Rbendl SDIT8%4=S §%0) Al afrfiéw | ankd &amk Remperature. In
.some, enbodi ments, a first surfactant is added to a.
additieq, jthe nyeR glacerh 1t S Hmmeraalse tregtedayith seonolumiae, ywepiye agent that

causég” éﬁﬁﬂﬁac%ﬁ%?&il MRRisitiof SFEEANd st UdACI AR dontAPHRA ©P CEC and
such a so a two

lon to make a system conpri sing
scopslanfimcpradtces aévenedgadyat i on. I n sone enbodi ments at

l.east .one o a-q fat acid and/or at |east one )
SustgRGBHEIGRSY SRRy oReraope e e cBeR HER MESRIPTRE o ined from Novards
(Sunfift) K. BREULIAN of the B B pBlitd tPhe CRANELS ni8-t&I of RAKE every 48

one fdtty acid and a two surfactant-saline solution.
hour$.n sone enbodi nents, about 1 drop, about 2 drops,

about 3. drops, abou drgps, about 5 drops, at |east

5 gpggg!leéﬁgygggfneﬁ?lMerat | east 1 drop, at | east

2 PhOREC as lcRasdd AloWinp Fegubdtionedsdir flofr fRBhuBidity€asd control of

20 drops, 1 drop, 2 drops, 3 drops, 4 drops, 5 drqgs, ) i
tempgragprg ¢ ghagpes congstelg oha cage 0 S . , modified 1n
oéhe ghamtspsongsten 6ps cags drabbodusts I dicapsd.dPE) modified

Vi t.am i r ' 2
ort YA UE 5 EATLalR RS PSS LUAR R0 AL P s o
The a6lsfedf tie pigevent sexled abitlomsobftingh@afesibl yn @ededisio hkethe chamber

ant i oxj dants can.be used in the pla

. e of or in
independ et fgom e aypaidity 1of theropmgyhsse &) is Qi?@ﬁ(gtfﬁ gf’letlﬁ éhe roof allowed the
. ' in; Qf atyt ' hOS: ol \Y :
o SpAAL QLN Bl SIS 3BV ERS Bhblaced o e
chaniter tiheordel fooplacy desiamaptsewithdiiehe risk aofpdrys cantact pridly itltke chice. For
.for the.purpose of illystration only t he j nventj
desicefigsy iURE Sk B epslet Do eer bRy 1M GMEGF (COle-Parmer
InstrhRERECCERPIR, SBerlh Hifl, NN, afomldttabfy HNeHE YathyiRus CaSOs; WA,
enconpass any and all "variations which becone’ evi dent

Hamgond Dreiik tCoof Xettia, @Hxdivitngl phishi ate domeroslyhuseixarphese moisture

o B U8 050 120 M el e o

conn@¥R@ % B atr NREah@ adEtip&atkd SIMRAhIditH récosditt AGhla@dow-noise (38 dB)
envi ronnent al chanber (CEC), described below. Mce

oil-lgsa dmeanprapcGit litgu des myineg prpsadilewy degrsist Gage Manufacturing Inc.,
i on : | e N
BenfH TG M) b T ROESATN Snark i 1B G0 AL NS SO The flow
was Fdgglated 1y 4 flovinkbeli(0/50 Wntitif Pwacyl+Gotswilnh vhiepeicad uf éhe air line.
(21- 23 Cel si us). ce in nornpl cages re exposed to )
The pig wes ipyEIPRd Mate i‘d%f-'y%\v@ﬁr 3@%4@% @n‘fam ms@ﬁsﬁeqeﬁn% two opposite
H i Emd! ) ful bOSTHEIHEfht of the ti
OO TR S o) e o e
(3.5 and # Senagente sidat3 and 4 cm on the other) was chosen to correspond to the height
of the mice’s eyes. The humidity of the air pumped in the chamber can be regulated by a
valve which can direct the air into a desiccant system made of a water separator (SMC

Corporation, Tokyo, Japan), and air drying columns containing Drierite. In the CEC,

temperature (range 5 — 45 °C, accuracy = 1°C), and humidity (0 - 100%, accuracy =+ 2%)
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causes pharmacol ogi cal inhibition of tear secretion.
The conbi nati on of CEC and scopol am ne produces severe
wa@lrgo6myrs10 Sust ai ned-r el ease transder mal scopol BEI/N82005/023113

pat ches (scop patch) were obtained from Novartis
were( Sii¥ntly h\enitoré®y foprdbR, @hd rderdedt 6 cirulapphdrédby @ temperature

the depllated md-tail of mce every 48 hours.
humidify recordes §Senegi AdamserdaNIEhanber : The CEC was creat ed

I fl ow and hum dity, and

Ocuﬁkﬁ%%gﬁgﬁg%ﬁgiﬁggﬂ lﬁﬁi'iﬁ’e chanber consisted of a

cafigng loﬁtﬂr?reyéuwb& hssessed Iapaf@mind:) a)nestioh thikeadntest to measure

order to .al|ow the use of delccants The us e floo
aquegpsigalProgirionn diviicR s generledectepsed ipgpatiopis vw@voP E§; agch) corneal
T S S R Shrept TPl Iheded ft skl inorcased
in pationtswithdPES.i t is placed. A hole in the roof aI | owed

the air to nove outside the CEC. A stainless-steel

barri er system had been placed into the chanber in
Cottoh ddreddPTRtace desiccants wi thout the risk of any

contact with the mce. For desiccants, indicating
si Tﬁt&raor@@ctlo@meneasnreéawh p@igmsthoefadlt@_szt, mprdgrsmd with phenol red

(Zongggl é‘%r H?wdlcg | ergﬁ{iﬁ %ﬁ‘ﬁ?’h Va[}l Elltéﬁl}i’{i mrﬁfcwously

beenDiidseribede Uzaler aXﬁmgmfylﬁ!‘DﬂuoEHBbéht Qﬁmpd’l l:hbhtlﬂdse&l sasmem with jeweler
used to renpve noisture fromthe environnent, and are

forcepe fnd placed g rthe dateral caius ahithearaniwstival fospix ofide afght eye for 60
seco%%.s Tg@fégle&:ﬂsﬁgcet 1A A?Eéadlu{naﬁ aalﬂfér@scgﬁé%ﬁsg Sﬁr Wefgpﬁermany) using

ity F ecor dt OW- NOI S€
the staleefian bem:p:y@ﬁﬁetbn t Bear pmretmnwasaneq:saredflhcbhv,ee gfoupabof avice (Figure
Gast Manuf act I nc., .Bent.on Harbor, 21 pl acs_d, 1,frn
D). Tp rgige ratedniz 2lopeefpr £ dg¥seteah diceetions degreasedrgignificantly as

compdr@MVRS bﬁ%ﬂé i‘D ﬁ 0%t Ba}ff b%%%% ay & '(ﬁ%gﬂcja{‘j'r r"‘:’{econd group of mice

accur acy a valve placed on't I ne
werediaatedasitlp Sﬂtppaplatch] alone ffier @errt(Ergutdﬂbmghthd thirp grofap withnboth CEC

and g?oé’aPaéglh)f?lp én ced 1%&'\/\@1: o%pgo%ht&ﬁ%\é\%{?lga (ﬁnﬁgthﬁcrl dgerour}s of mice, tear

secretioh RiHs enEREdly HB&eﬁb@d @l boﬂifDé}h? ahd PRy (@as@o%{ﬁiréh  th&b&deline, the
one side, 3 and 4 cmon the oth r'r:g was chosen to

effecg yiap g@@@p@f@@dt than Hsi dpgmber alppgeand was spstajeesl thifughout the duration

of the air punped in the chanber can be
Ofthgggguﬁﬁeég by a val ve which can direct the air into a

Conftab FhoeeiceimySthiningrade of a wat er separator (SMC
Cor por Japan),. and air dryi col umms

%t ion, To k%/ nﬂ

c oRtEe %f@ﬁ?l&s aining ms pﬁrém@sé bytapppydied Jrd of Pgnfrorsscein by
¥

m1cr%‘% é%treggtf tHE %f V\Ig(?r é:ogjélrr]lgﬁarl] ts er n eg'rﬂe% cérQlea wad ngﬁmmed glth a slit

lampr bivorictestopa wsinge ablzait dher hghtb&’ minlumﬂpaftmt the eﬂlkmucdmt jnstillation.

Punc%t@? Ordet g gilé %%pr% & \gor%gskeh\u ashlc%: lill|51%rg aSlthragglarcGhzeg %\Eatlonal Eye
Institute (NEI) grading system of 0-3 for each of the five areas in which the corneal surface
has been divided (Figure 2).

As shown in Figure 3, the chamber alone or scopolamine alone produced significant
increase in corneal fluorescein staining as compared to the controls both at Day 3 and Day 6.
However, the staining was most markedly increased with the combined effect of scopolamine
and the chamber at each time point.

This model recreated clinical dry eye in normal mice
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Signs of dry eye were assessed by perform ng: a)

cotton thread test to neasure aqueous tear production,
woRi064007580 general |y decreased in patients w t hPOEBS20851023113

b) corneal fluorescein staining which is a marker of

Exahiple® #oriitifng damage, and is generally increased in
patients wth DES. Cotton Thread Test: Tear production

waBomudasionsti comptises df4 &R Attiitibadand d% GLiAvpnd frarudation; k pomprises
0.+BERG e D 208 TFbf o SRS Ml o omesns

ratio AERE Foiaddatidde Afdre &offtfttict Yih N@inktali oilescBtvehigp and Métamin E was
thread was held with jewel er forceps and placed in the
addefl g5 ap anticoxidation ggenth Ehe ity asidsi were stasedhindask tp parther gigprease the

risk %ogtiia?{ongphesﬁﬁﬁﬂﬂﬁo?s?glg gérﬁ%&ngﬁ@?{%ggerjn mmis read

er a m croscope many) usi ng the

scal
int
t he
Si gn
Day

Wer €
1)

f or
gr oy

~

g

ind the thirg

e of an hem
hree groups
CEC al one f¢
ificantly ag
3 and by Day
treated wit

6 days (Figl
ps of m ce,

AOhepaEs er . Te
QEP AH-DEIA)FI gu
D) @nébatrstichear
s (ewpayed to

h) SeoEy Hatvelh
I group with b
| FEMAlSTIY | 1y pot
tear secretio

6 (Figure 1)\

abmsgs6et i of
r@erg) Inm

t@evdragel | né€
Second gr
al one for 6
dVRuaditC and
H"/H® second

nrﬁag@géag?r keg

4 @sile@itdafish depeasgA GLA

| CghsemtEdionr eq
Gatibrefat ed i n

> (Day 0) at
up of mce
days (Figure
Scop patch
and third
|y decreased

at hoth Day 3 and, Day 0 o the baseline,
the |effect was rr%i;agﬁtp(,v%ﬁﬁ%r}l% t han the chanber al one
and |was sustai ned thfoughout the duration of the
experiment. Corneal Fluorescein Staining: Corneal

f | ugkeseein—-stairningyas—perforved—by apptyng—1-0—m
of AormlaHen L rﬂl) bg;rll);:m cropj pe }eﬁfﬁ/’ 0 i i nf eri or
conj|thEVi val sa¢ &f 35heveye. [The cogflea was exani ned
wi t H CQneINiRtioRiny bi gEingm@Sscope usj ngsiaebal t bl ue 1ight
3 minutes after |thegPhisgagseei n instill atlion.

Puncgt uat e stainijng d8a.recorded in a nasked fashion
using a standardi zed National| Eve Institute (NEI)
gr adiFogmslasibeth of 08)3 048 each of) thBsfive:hreas in
whi diiLbtve cor neal sWir #@e@lhas| beéh Wairlded (Figure 2).
As showkentdtibhgur e 3, ABMchamber aQr scopol am ng
al one produced sign f i2 /l'ﬂl i ncr edse’ car neal
fluagrescei n stai|ning fQnpared to the gontrols both
at Day 3 and Day 6. ver, the staining was nost
mar Kedly i ncreased with the cionbi ned effect of
SsCoONF ARG ANY [T NeClggTher af eaghioki me |go] nt. Thi's
rmdela_f%%:r eat ed |cl i )i qahgglry eyeb) noagmml m ceExanpl €
2. Rornul ?t .{'8'38 ¢) 31.7mM GLA
concenttalion d) Smg/ml ¢) 35.9mM
EPA:
Smg/ml
DHA
Formulation 4 3 ?:{;) - 3 };’)/o - 4:1
(High 3 126.8mM GLA
concentration) d; 20mg/ml c) 35.9mM
EPA:
20mg/ml
DHA

Table 3: Fatty Acid Formulations. Molar ratios of EPA:DHA in all formulations is
1:1. Molecular weight of EPA: 302.5; Molecular weight of DHA: 328.6;Molecular weight of
4

GLA: 278
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Formul ati on 3 conprises 1% EPA+DHA and 1% GLA and

formulation 1 conprises 0.1%of the fatty acids.
wWOo-006100 710 ons 2 and 4 conprise a 4:1 ratio of PEEYS2085/023113

to onega-6 ratio. The formul ati ons were constituted in

m neral oil as the vehicle and Vitami n E was added as

an anti-oxidation agent. The fatty acids were stored
Exampld&hkctl@ Agﬂttrﬁétldldgcﬁilease the risk of oxidation. The

| P4 PSR i 90 Bt e bt

receiv@ efthdratehivies (ﬂegativelconh‘bl)ﬁéﬂblw ofibie goimlftidiSAThS BRive; agents were
Mol ecul ar wei ght of DHA: 328. 6; Mol ecul ar wei ght of

admigjsgeredipg pehic. SAb@ywongwme agmigistersskingre ph ghe eye, twice a
d . On h
day, b B B P BRRS A AT BN o Veniere

( NBgatevRaciattdediby,coaibirdenofrofenthlemndphatnmokgickheffect (placing
active agents were adm njstered in _a pasked fashi on.

the ngae insQ/BC o BEPIEecaRpmingtateddor i dayse Hierg Werediye main groups of
the a&eg@%%ﬁﬁt ﬁjﬁ , TheBdlent ro P%%%%%ﬁ%@er&n%}%%&f{ep&ﬁgﬁt%% CEC+Scop

y eye y co
patcbhl%dlnmmb@dtlmm@emmnmxstnhmgl cattinedsf foh 48phans togDané. Signs of

dry e?a&%é pfRSrLaBe £ WDRUS GG PSR s 1AE P Bigesition eroup:
Eye Hfd werylﬁﬁﬂﬁﬁnﬁorﬁr@é’}po ﬁ%ﬂec&ﬁlﬁﬁ& WEHE DaYsk. bighd o@fcﬁf leye were

osure to CEC+Scop ‘patch for 48 hours. "Active agen
assesdhatrthe;bmchof Day 6.0nelvebosrsfafienthedadidases to Day 6. Signs

Of. qr e were assessed at the end of Day 6, twelve
Stat'ﬁéfﬁé‘%ﬁs%é'ér the | ast dose. Prevention group: Eye drops

The %\ﬁﬂ@ml gkt fok ek haRBudeMr Praitdti 6 Hnld e Matih- Whlt%}y tdst for corneal
Signs of dry eye were assessed at _the end of

fluoresqeiny étatmng gvead tused o ecompare Hhes diffemunges detveegn @ﬁa@sql@, and the
form;l;ﬁ‘ta’o }% v@gts%%mgpoéheaég% %%%gg‘h&ee\? e an glgy&f B}E the paired  test

cor neal
(aquédtﬁl tearrlﬁod\ﬁft@ny siediby checWiiaken the (diridat flaoeesein ettaw&m) All tests

the vehicle and the formul ati on groups. Wthin
weredthgrighed. epd avyakie) lpssdhand) 85 was pomeulsrasi oty éta&é‘il‘iag'éf significant

Res‘{ﬁst (aqueous tear production) and by the WIcoxon
eést (corneal fluorescein staining). Al tests were
Teart Rextt Bi-dagnhentwithdoruaillationl Easd Foemubativh 2vaBiguon gi smmmairizes the

e statistically significan Resul t.s: Tear Test
resulty Qe HaHE HERHIRIPLE Y 4 S0h g RS BV bS: Fogyeeeiving no
eye cfroﬁéJ %Hl%lez ﬁﬁxﬂuha%ohqs&l fBﬁnﬁﬁtlér?@rAﬂB%UrzﬁM grctps RAY normal tear
four grou group receiving no

secre@npa Hoﬁpﬁghv émml aiter feapcmureatq SECQFSg@p alhtf¢1trrgr9upSAdeV610ped
a f.our

I Tt e
(Dayd)| At gHid pAhOUBhodRY,SuPBEE e drops per eye was administered every 12 hours as

the mice continued to be exposed to CEC+Scop. At Day 6, the group receiving no eye drops
continued to have significant decrease in tear secretion as compared to the baseline (Day 0)
and as compared to the groups receiving the vehicle or formulation 1 or 2. The groups
receiving either the vehicle or the formulations had an increase in tear secretion as compared
to 48 hours (dry eye prior to active agent administration) but the tear values did not reach that
of baseline (Day 0). Thus in the tear test (a secondary endpoint), both formulations 1 and 2
were effective in reversing the decreased tearing in the dry eye.

Corneal Fluorescein Staining: Treatment with Formulations 1 and 2
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signs of dry eye, that is, significant decrease in
tear secretion as conpared to the baseline (Day 0). At
wa bios/opmsint (48 hours), 5ul of eye drops per eRET/vs®05/023113
adm ni stered every 12 hours as the mce continued to
bemgﬁ&@ SemdlPsuklipe e re'@{llts[@fyco@neal ﬂﬁo&ﬁ&‘ﬁpsdo%éefoi/ £V receiving
ye drops continued to have significant decrease€ in
no eyaedro;sewlgclneo uﬁoramlatmhroecfomlaw Baéél gmlpﬁ megye Gimidexcat day 0

o GG R0 QORI U B devtonsd an

incre¥ RN irf lcBrrh] ﬂh@reéémmta@ﬁmgra% donthaddtl it GheBa&1ING (ABRI0). Eye drop
secretion as conpared to 48 hours (dry eye prior to

instillagion \hegamy a8 hewis rind tooatinusd) umsil Day He ag ﬂﬁrmxﬁalla@él the groups were
contlplgé%sif%%sém @é+§’c%§§>a{cﬂe (Day 0). Thus in the tear

(a“secon ary endpornt), both fornmulations 1 and 2
weBethedtl &ot dvand day @y &lies ivelgclehshosledr sasipdificaar degedsa in corneal
the dry eye. Corneal Fluorescein, Sta|n|n9 Tr eat ment

fluorggoein stRiping|as cPBRATed 1o s PRMGFEYIng R e (TeRInFAM 35/ 0mmeed to day

2 (Fil:g?@éél 50876 CRE REHN 4f érﬂioﬁeﬁ%eb éﬂoﬂ&ﬁeﬁfcefn ?&{ﬁﬁlg 1n vehicle group

cei ving no eye” drops, formulation
contihoednol k&tmgmﬁ@ant]&lhlghgr thapshenerselirs (Malydd). at day O

(basel i ne). ht . hour,s after exposure to. . s
CeRami gt shovdd F sHRiissat ot fh aoRRa] Hufeiin pyining both at
days qoe{rféle@las cbﬁ'ﬁ%ﬁfeﬁqg 'Uéy% A dH180a PG RARERE SrduPs kdb@iving vehicle or no
basel ’'ne (day 0). drop instillation began at 48

eye thops IFegude éanmeOLmtqome@hﬁuerea@em tséaining escpres an| eyepgeceiving

formsPiR 3 a0 Bt R o CYBRS LRy HScrowea no

si BN teeaRingd fEM@RSIONn| N (RigiRee) sHwedr & Suificedt decte@ in corneal
as conpared to the group receiving no eye drops, and
fluorgseebosipiaingdatt dgy dhgs Qompqrgch’p(b‘ghe yehigde and ayes degpeving gagye drops at

he C
Day B, TR SEF D59 gbbiRARRREE = A A0 0, YGRLBLE ODRPE (15 hour.
At Dia@a& ﬂ))e flisresosiratiatningl s&hésl\lﬁd:rased ghiglitlyc é]@bvedacfc&mmatlon 2 still
‘in corneal fluorescein st inin h at. days 4 and

shoveed desrRgsece hppetpag! statighigally sign scaeé ABE %fegraalfﬁgipafed to the
Vehlggcﬁh 'eﬁgbaé/ejﬂ lafidl B r6 ?ll‘}éuﬁ%ﬁuQﬁBHQ ér%llﬂ WEE siphificantly lower staining

urt her nor cor ne orescei n staining scores 1n
scor@yafs&on@amd\to agesfrecemahgnodmpls returned to baseline
S. recei vin

(i 7Sho8R st tea g dipsonh S oeisgted MiBLpReein showing

norrﬂa'h'iﬁ’t'icﬁls&fedoﬁﬂ.eﬁi alrPicB YithtfoRMattords &opared t 0 t he
vehi cl e and eyes receiving no eye drops at

ThBpth fmmuéatms d sndyRitfadcaprofeanst and élgwftcnmnalgi w@am% effect in

supprersg%lg ecggéqa e@gehﬁ aiggagg geli,s %)e?sr?%deg)étgguﬁlé) %th S suppresswe effect in

treatHRVWRY @fe fols Minafida@tly Zndeé !pbﬂenﬁfh@ﬂ\/@\dladﬂ@r@@ﬁ%ﬂlohtdfﬂh@hehlcle alone
not statistically significant) staining scores as

Oﬂb@dnpared to the vehicle. Both at Day 4 and Day 6, the
Cornearl T‘l‘l!l(ﬁlekceﬁh gt&ﬁﬁgpymnﬁbﬂmf‘h’ Feralditib® g’egi &85 marizes the

scores as conhpare eyes receiving no
results of corneal fluorescein scores for eyes receiving no eye drops, vehicle or formulation 1.

In the prevention groups, eye drop instillation began at Day 0 and continued until Day 6. All
mice were exposed to CEC+Scop patch throughout this time. At day 6, the vehicle group
showed borderline significant decrease in fluorescein staining scores as compared to group
receiving no eye drops. At day 6, formulation 2 showed significant decrease in staining
scores both as compared to the vehicle and the group receiving no eye drops.
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Figure 7 shows representative i mages of corneas
stained with fluorescein, show ng nornalization of
we@eooeeedsisur f ace with fornul ati ons 1& 2. Bot h PCT/US2005/023113
fornmulations 1 and 2 had a profound and significant
ANty FoahgdoR’ | &y 2 Mvett RADRASHGad % NPaLcreRL R Alye signs.
di sease (as neasured by staining). This suppressive
Fornpfl4tions 1i and 2 elamiongfraded theyapewiirsefficaryi ¢arepared yo mehiele application in
%tigt t han what the a@pchation of the vehicle al one
regargif;f) Y Y MG CORPUSIRRIAE St ai ni ng: Prevention with
Formul ation 2 Figure 8 summarizes the results of
Exafifle"R Preparition T Formudstichy for eyes receiving no eye
drops, vehicle or fornmulation 1. In the prevention
grBupstypisgle capbsion et solpbiliziog etgeal, 4ilucay By28nid added to borate

t] do [ 6 | m.c r X .

Q0 GHESARL bt Ty ool SISO, esm.n om0
vehRg] EDFA0001 SHoOS.029r dekik isoRitish §vis fstieRa tfolCle @230 minutes at
in fluorescein staining scores as conpared to group )

roou} SERPIATHE %véogvleaél.ad Recomeg/hanogespens atheowirang Heviedout with

| o r | . . .

e s AR PR SRR ik S0 BERLPRROND 0 s e T

stirring bjsle Thosld Heopaddlaiikerss thatalrigh 2hewerstirdho wnobtainké alliring mixing.

a,decrease in dry e i . Formyl ations 1 and .
Aﬁerdmgﬁpﬁﬁ?&%%grsgﬁégtf&é g@fﬁ??tég)cw%ﬁsp% g et pedution was
achic®p@l i cation in regard to the primry outcone, corneal

stai ning. Exanple 4: Preparation of Fornulations In a
t ybhecdearsphitionovastablowsd te siand withgorstireng fir, 10Ghinogenat which time

- ' t orate buffered saline. (9 of each
e T80 SRR 8 BBl S B RS 53 arouna
the st shaft]butHdfor 38. ©4)Twebhiad Webi bl WBStisting Ha¢ rdsifmed and the
at least 30 mnutes at roomtenperature after the

Tweein§Q, disgplvethusipe ésntameo sisg e emesdurgiibatsyas wsedgwish shret Glicam-E at
i the stirring being increased 5 rpmfor each 2

room%gﬁr}a%a?eﬁt erval until 100 rpmis achieved. The
stWiithitigsdhiitibestisting betwoen fagia] 25 tpnk theSarty had wak gldwly added over
shear stirring. is obtaLned during mxing. After the

a ong; HoYf RepiRdnafieryhispeasiod  the golpten gan pppear nBlkyni Atitheseng; of the hour

ioll & Ry Ahctd GAE ' | j ' i
period o el B8, PR o o 40 AT 1 sl bteep 50 and 75
rpm. phirthisggme thevsiolwions wikk appear TeewhBOifitdghea ddrckntrétiorfsi afShtty acids

R TR W O - —

AfteriBie RinfAHE dolutibn Sab EtitréDant®she @SRV 1AM 1 BRs ] 1d%he solution
di ssol ved using the sanme stirring procedure that was

contigueddo it for thyee @ founheues atrthe ghear tatmibet haseen obthinkdtde, 75 rpm.
solution stirring between 50 and 75 rpmthe fatty acid
was sl owy added over

The disclosures of each and every patent, patent application, and publication cited
herein are hereby incorporated herein by reference in their entirety.

While this invention has been disclosed with reference to specific embodiments, it is
apparent that other embodiments and variations of this invention may be devised by others
skilled‘in the art without departing from the true spirit and scope of the invention. The
appended claims are intended to be construed to include all such embodiments and equivalent

variations.

25



a one hour period, after this period the solution can
appear mlky. At the end of the hour period the fatty
W@e006/0078$0 added over an hour period keepi ng t heCT/US2005/023113
stirring between 50 and 75 rpm At this tinme the
WhasRlcldimedss:W | | appear to be white if higher
concentrations of fatty acids are used. Low
concentration sol utions produced m croemul si ons and

ap r.hransl ucent.. After this ti the soluytion
L SRRy HafR Ribiign soprithrs 11 gue Bmier St i and at least
one &Adgat3 Mftyeeid | nued to stir for three to four hours at

the shear rate that has been obtained, e.g., 75 rpm

The di scl osures of each and every patent, patent

a ' olcW [ 4 | | erein ar.e .hereh .
2. {oehe EBbhRRprE O R ol L SR I 3R, P e Hrammation
prom@dkinge this invention has been disclosed with reference

to specific enbodinents, it is apparent that other

enbodi nents and variations of this invention may be

d i . r$.:Ski | .l . - \M in . .
e R chi, e Sl aBpBblith KA AR F tinotec
acid anplderedechidoinid avdd.ar e i ntended to be construed to

i nclude all such enbodi nents and equi val ent

variations.Wiat is clainmed is: 1. An ophthalmc
4.  COMROSIPoRtof OFBlakrf 11Nhedéin! sERTOn YRS BN BSRDRsds Al du¥radGhd

and at l'east one onega-3 fatty acid. 2. Tﬁe

conposition of claim1l1, wherein said onega-6 fatty

achd, | . i nf.l ammti.on .pronoting. 3..The conposjtion

5. o ool A B R BB i ool SoRRE 1o vtahe %
free of Iinoleic acid and/ or arachidonic acid. 4. The
coppposi tion of claiml wherein said conposition

6. cohfsrqospesition Gf platn 4riherggn thearfesiantis abowr tofabetalOnweight %.
wherein the surfactant is about 1 to about 15 wei ght
% 6. The conposition of claim4 wherein the

7. sUffeacbmpbsitien adfowlaith 1o wlein 341dwairglttan?o is7 ethbRglated sorbitan
Og)?qrﬁrlg%(zsiti OBI%L claim 1, wherein said surfactant is
mon Vit methyh gluresidel DPEe 12Q 1 1ustye Rlwanigeswfpetants, SPAN
surfaéthmtS 85 e urePerd20, reverse Pluronic surfactants, SPAN
surfactants or m xtures thereof. 8. The conposition of
claim1l, wherein said conposition is suitable for
ocyl ar adm.ni str.ation. 9. ., The conpositiaqn of, claiml1,
8. G e ARESHOE SiHei® | by “HGHHH | Gisb CapEotienes Hotablefor ocular
admisigfeml tion of claim 1, wherein said onega-6 fatty
acid conpound is a non inflanmtory. derivative of
l'i nol ei c aci d.

9. The composition of claim 1, wherein said composition comprises eye drops.

10.  The composition of claim 1, wherein said omega-6 fatty acid compound is a non-

inflammatory derivative of linoleic acid.

11. The composition of claim 1, wherein said omega-3 fatty acid compound is alpha

linolenic acid or a derivative thereof.

12. The composition of claim 1 wherein said omega-6 fatty acid compound is
gammalinolenic acid, dihomogammalinolenic acid, or both.
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11. The conposition of claim1, wherein said onega-3
fatty acid conmpound is alpha |inolenic acid or a
waleoosmensive t hereof. 12. The conposition of clBinUs2005/023113

wherein said onmega-6 fatty acid conmpound is

ganmal i nol eni ¢ aci d, di honogamal i nol enic acid, or

bot h. 13. The conposition of claim11, wherein said
13. ontha-@nipusitipnaof dcldonpountieieln siridovapeatadatti acaticompound is
ekogo&%sahﬁga%g? C aEid, ar bgth. 4. The conposition of

EPATRRIPIC 3ids ARPOsabSKAENIE ANESPHRMH i s formul ated for

topi cal adm nistration. 15. The conposition of claim

1, _wherein said pharmaceutical conposition is an
14. j nflg campesitiomssstlainpd, wisreirsaid epmpesitiorops dornpilaiednfor topical
adnﬁﬁbp%ﬁ&iein sai d conposition conprises a sustained

release device. 17. The conposition of claiml,

wherein ratio of said onega 3 fatty acid to onega 6

fatty acid,is %b yt 10:1 to about 1:1. 18. The o
15, cohRfosampasifioeso &faamn% Pheygve s Rharmacentisel eomppsiianga ag injectable
compdRition, acid to onega 6 fatty acid is about 5:1 to about

1:1. 19. The conposition of claim1l1l, wherein ratio of

said onega 3 fatty acid to onega 6 fatty acid is about

5:1. 20. The conmpasition of claim1l1, wherein ratio of
16. ool CTRRRSIP Oy )i PGB S OB ISR ORATiACS & Stned release
devick: 1. 2 1. A nethod of treating dry eye in an

i ndi vi dual conprising contacting an ocul ar surface of

said individual with a conposition conprising a

t a ticall f.fecti,ve.amunt. of, a co it
17. LGB b B3 VMR TRIN B Ao PR oo oma 6 ey
acid Whboet 10: B dboanega-3 fatty acid is ei cosapentaenoic

aci d, docosahexaenoic acid, or a conbination thereof.

23. The nethod of claim2 1 wherein said onega-6 fatty

. Licnal oni : . Li nol eni
18. 22T dcmRRIER drOBAY, SRRl SIS A A8 Bk g pgregp 6 oty
acid i3 abowttfet & abamti d.-.conposi ti on conprises eye drops. 25.

A nmethod of treating adenexal inflanmation conprising
adm nistering to an affected eye of an individual a

t ' | - gct : j,atql
R e R R T
acid ispbowtidlial has been identified as in need thereof.

20.  The composition of claim 1, wherein ratio of said omega 3 fatty acid to omega 6 fatty

acid is about 1:1.

21. A method of treating dry eye in an individual comprising contacting an ocular surface
of said individual with a composition comprising a therapeutically effective amount of a

composition according to claim 1.

22.  The method of claim 21 wherein said omega-3 fatty acid is eicosapentaenoic acid,

docosahexaenoic acid, or a combination thereof,

23. The method of claim 21 wherein said omega-6 fatty acid is gammalinolenic acid,
dihomogammalinolenic acid, or a combination thereof.
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27. The nethod of claim25 wherein said onega-3 fatty
acid is eicosapentaenoi c acid, docosahexaenoi c acid,
wW@rooboo1510 28. The net hod of claim25 wherein seCTUS2005/023113
onega-6 fatty acid is gamualinol enic acid,
di homogammal i nol enic acid, or both. 29. The nethod of
claim 25 wherein said conposition conprises eye drops.
24. 30Thenmgthod of claim 24 ovheaedin sajd eympositibrocampriseanye drops.
i ndi vi dual conprising a topical adm nistration of a
conposition conprising a therapeutically effective
25. anuiéthed of Reatafpraueadtal Aiflaimflodl dBndprisiik: aﬁh&sf@%ﬁ? Q8 an affected
of claim 30 wherein said conposition is adm nistered
eye o gn andividualdy hprapgtically effestive emonebefithe tampdsition of claim 1.
adm nistration to the eye conprising at |east one
onega-6 fatty acid and at | east one onega-3 fatty
26. acTlk nzBhodTbE chiimr23, ewlreipagaad iigdividhalCh® BRedlideWiBEERS in need
id preparation is substantially free of linoleic
‘bﬁmgg d and/or arachidonic acid. 34. The sterile
preparation of claim32 wherein said onega-3 fatty
acid conprises ei cosapentaenoi c aci d, docosahexaenoic
27. aclhe, methododfhclaidh 25 Wiersih enid enpgedditat heid iofeicobaemadibic acid,
4 erein, sai gega-G fatty acid conprises
0co PIRACERPEPYEi d, di honogarmmal i nol eni ¢ acid, or
bot h. 36. The sterile preparation of clains 32 wherein
said admnistration is topical admnistration. 37. A
28. rreThﬁ’odlefmﬂ ofoelnia 25 wigpreinesaicabinegob fattp gaidisf gartmalinolenic acid,
ds t acids in an eye of an
dlhonlqg %luna e%o%&’log%ﬁgyadm ni stering the conposition of
cIa|n11 38. The nethod of claim37 wherein said
normal i zed ration is about 1:1 to about 10:1. 39. A
29. mekhegnetbed pf elpi P hyyharcbsnirbempasitiancrppririseneyeatiops.
onega-6 and/or onega-3 fatty acid conprising a) mxing
a first surfactant with a saline solution; b)

30. coht methiodg ofit inkeasihg ofie @ORGET 6ind@hd iaviledl 8bmpRARE a topical
onme fatty .acid with the solution of step a).

ga-3
admﬂalétfat*me OFansat W@Hlpefltlelll aﬁompg@mgvvﬁeﬂ@rqpeg%ﬁaélyws@qﬁlge atagwnt of the

Campgghgngpgﬁgﬁqlng Is done at roomtenperature. 41. The
hod of claim 39, wherein said at | east onega-6

fatty acid and/or at |east one omsga 3 fatty acid is
tacted with a ution,of ste ) an hour.
e Aethioa g\% clain 30 W&'lerem sai composﬁlon is ac\{mlrmstered as an eye drop.

32. A sterile preparation for administration to the eye comprising at least one omega-6

fatty acid and at least one omega-3 fatty acid.

33.  The sterile preparation of claim 32, wherein said preparation is substantially free of

linoleic acid and/or arachidonic acid.

34.  The sterile preparation of claim 32 wherein said omega-3 fatty acid comprises

eicosapentaenoic acid, docosahexaenoic acid, or both.

35.  The sterile preparation of claim 32 wherein said omega-6 fatty acid comprises
gammalinolenic acid, dthomogammalinolenic acid, or both.
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42. The nethod of claim 39 wherein a second surfactant
is mxed wwth a solution of step a) prior to be step
W@ 20064@7510The et hod of claim 39 wherein said fPeBHUS2005/023113

surfactant is ethoxylated nethyl gl ucoside,
et hoxyl ated sorbitan nonool eate, DOE 120, reverse
Pluroni c surfactants, SPAN surfactants or m xtures

36. t hEheoterila preppratioet B ctlaifmsc B3i mhdrimhsaidi admsiaisttation is topical
. ad surfactant is ethoxylated nethyl glucoside,

adm@t%&gﬁgrf'at ed sorbitan nonool eate, DOE 120, reverse

Pluroni c surfactants, SPAN surfactants or m xtures

t her eo
37. X metLod for normalizing the ratio of omega 3 fatty acids to omega 6 fatty acids in an

eye of an individual comprising administering the composition of claim 1.
38.  The method of claim 37 wherein said normalized ration is about 1:1 to about 10:1.

39. A method of preparing a composition comprising an omega-6 and/or omega-3 fatty
acid comprising

a) mixing a first surfactant with a saline solution;

b) contacting at least one omega-6 acid and/or at least one omega-3 fatty acid with the

solution of step a).

40.  The method of claim 39, wherein said mixing and/or said contacting is done at room

temperature.

41.  The method of claim 39, wherein said at least omega-6 fatty acid and/or at least one

omega-3 fatty acid is contacted with a solution of step a) over an hour.

42. The method of claim 39 wherein a second surfactant is mixed with a solution of step

a) prior to be step c).

43.  The method of claim 39 wherein said first surfactant is ethoxylated methyl glucoside,
ethoxylated sorbitan monooleate, DOE 120, reverse Pluronic surfactants, SPAN surfactants

or mixtures thereof.
44.  The method of claim 42 wherein said second surfactant is ethoxylated methyl

glucoside, ethoxylated sorbitan monooleate, DOE 120, reverse Pluronic surfactants, SPAN

surfactants or mixtures thereof.
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