WD 2007/ 059515 PCT/ US2006/ 060939 COWVPCOSI TI ONS OF

LI POXYGENASE | NHI BI TORS Thi s application clains the
woenefoasesiof U.S. Provi sional Application Seri alPCRaS2006/060939

60/ 737,005 filed on Novenber 15, 2006. BACKGROUND OF

THE INVENTION [ O O 01 ] The present invention is

directed to conpositions of |ipoxygenase inhibitors,

nmet hods for making the same and methods for treating

conditions nmedi ated by |ipoxygenase and/ or

| eukotriene activity. In particular, the invention is

directed to stable fornulations containing snal

parti cl < -] | inhihitors at
therapeSﬁ?@%ﬁﬁngggégpwbéTkggggﬁﬁ§§§€gns, IE{IG%S for
maki ng the sanme and nethods of treating conditions
Thigapgliedtiea dbaims itheobeng 6halSe. SaRtbviviodag WpplicdtneS edial Ny i d0y737,005
filed\ot Nosdiatier 1502004, ati ons. A preferred enbodi ment of the
invention is directed to stable suspensions, and
stabl e dried suspensions, containing small particles
BACGKGRIOTEND®OF IHB INVENTIONCcal |y effective
concentrations for parenteral, oral, pul nonary,
opht hal m c, nasal, rectal, vaginal, aural, topical
buccal, transdermal, intravenous, intranuscular,

[00DuIC UTRNBRE inVeRtibAde Bifedted 10NédnARABI1OAE of lipoxygenase inhibitors,
intracerebral, intral g{gghatl c, intraarticular,

methogsy frhawkingathe spmer aisbrnetbedsalforadieniing taoaditions mediated by
: S . ri i on

ino AR e\ AAIUART AR, U LTI IO e
fornhilgptoog gemasiringnskhell patibled rofefie aadfor vi-Hposyigehase inhibitors at

suspensi ons .and dri ed .suspensi ons. 002] Li poxygenase
thergpe bl eV fonragAany TeSrads; ihr v%%% ecfiag¥aigsmethods of
treafihiE RoAGitioRS iWilated hﬁuﬂﬁé)@ggnﬁétﬁfdwﬁ" éf@uk&@féhe activity with such

psoriases, allergic’rhinitis, Co di sease,
fornmdatsing aoprgfergid smbodimeny od tlenpyentionds direcéd to sigtle wespensions,

pul ary di sease, acne,. atheroscl.erosi.s, aortic .
md ST O8R! et PRing SOl BRtfle Bl e st herapeutically
effetthehephhtrefalsl & @Brehttrdl] YoralNGdthond?9! YPRHENRN G, rectal,
inflammatory bowel “di sease anbng ot hers. ~Accordingly,
vagipalnsetakd ©r1dahi Buccpla Hragpdermply dniyejeenase intamusquiarasebcutancous,

. I tr an ventjon. .of. such
intrdfSfE, g LR ol M o BEBC Y 88l1a5 s lgphgenl and
intrdpefl e Gimindsiratiorg rrecthodofapansitieg suiensibns Bid rdefeersasedsions
dan (g?dg a Part her, eof i%§£o e certain |ipoxygenase . .
an P}Pﬂl? s 0 rgating, conditions spedjated by, Higppyeenase) and{nrlgiekosrcne activity
with SHSpdsioh 8 nd SIROHRPSHsidRRL hods of making 5 WO
2007/ 059515 PCT/ US2006/ 060939 and/or 12-1i poxygenase

[0G02i bLippriggenasepenaytss apley phampatenit iodalin fvarioud diseasns such as

of 5- and..12-1ipoxygenase inhihitars. such .
st By BRI it BN SRR s e § ki’ Srvpsspemiracory
distrdsss Hridebrale Seenit @bBhradtive QRUBn A | b bRE, Ak&bsclerosis, aortic

admnistration _is used as a
aneurysm, sickle cell disease, acute lung injury, ischemia/reperfusion injury, nasal

polyposis and/or inflammatory bowel disease among others. Accordingly, compounds
which inhibit lipoxygenase activity are useful in the treatment and/or prevention of such
diseases. U.S. Patent Nos. 4,873,259, 4,992,464, and 5,250,565, which are incorporated
herein by reference and made a part hereof, disclose certain lipoxygenase inhibitors,

particularly 5- and/or 12-lipoxygenase inhibiting compounds, methods of making 5-



treatment for asthma (ZYFLQ(r) FILMIAB(r) tablets). [
0 0O03] Zleuton has the foll ow ng cheni cal
werourmsesie: HO O N NH2 S CH3 [0004] Zi | eut orRCIAN2(96/060939
used as a racem c m xture (about 50:50) of R(+) and
S(-) enantiomers. Isonmers of zileuton and their use
in the inhibition of |ipoxygenase activity have also
SSGL] I bed. S. Patent . No. 629, 337, which
anc B e i 5 P i b AL e et FomBagtions of 5- and
12- lipekjagﬁhasedin&ﬁhtﬁﬁses Orieesuefi SlifdfxyOtab € Hi¥itd U fs Ccommonly known as
-)-zileuton in the inhibition of |ipoxygenase
Zﬂelﬁ%l% i vAtsyhd \Aeﬁa@@/ o eE, 60ﬁmlg milguon ferorrpbadmindstiative inuded as a

di scl oses the use of
treatg%‘hff;oglg ﬁﬁ@ BT E R oo T o of
[oopspom@amshametfoudmngm&ﬁ@u sthietupgor sol ubi lity in

wat er of sonme 5- and/or 12-1ipoxygenase inhibitors
prevents these beneficial ad@ ts fpOm broader use than
t hey woul d ot herw se Yy i f eous formul ations
coul d be prepared MAeut/1 cal effective
concentrations fo adm nistration,

particularly, formu [ f or GHhj ecti on. Zileutonfor

Loo8 AR B i R R o & kAP aGEe PRy U SRGBS 1 SO)
enanltlemﬁﬁ Iamlenyaﬁ“ Qﬂe&mﬁhﬁd tlﬁ:‘i’ﬂ w42 ih ithey 1&1&@0190@1# % s@tactlwty
Trive et , Solubility an § ﬁ

haved.}éq g%qneqiqsglal?qdo nUeﬁ ‘Paifqng lNQ)rﬁ 629,38 TTehircdy ip lﬁmrpelmted herem by
refero¥& 18 madéz'et' %)QH%Peo ddlga%e@th\? ‘fl e of é}:gugc%llg (ﬂuaeo@ zﬁsuton in the

pages 109-11 In a ronto
inhibifipwe Ldfdup(aygieﬂasé( aktviot. N0 @41’26!168,}’ gﬁhﬁﬂis & iftbigorited heRfin by

N-h 0X cl.ass . may be chemcally unstable in
rofer e BOFACHG QR g Eheakscr gmiealis Pt (-ailpwon m the
inhitRfieh ONGRAyPGabOMSival, ti me. Alvarez, FJ, Kinetics and

Nbchanlsn1of Degradati on of Zileuton, a Pot ent

[0085]i peyppeonssobibilithi ibi water of Bhmend- &ekor, llﬁﬁ&(yg‘eﬁh%niﬁhmnors

prevgr{téL glfﬁese %e eefs Cé‘ﬂ(lﬁélgggts orplbﬁgz%gegg%gggani ﬁ}%y B’V‘? glig)t‘gl Lk yrﬁlngoy if
aquedus Scbrgﬂlleftioﬁﬁfébulﬁfl% ?&?Ereﬂ bt Rﬁ&&ﬁé&'ﬂn@ﬂlﬁ @%&1@%E&Ja95ns for

parent eral adm ni st ion eas
pareqtpia} aé@mlst@apnaypm@&@ﬂm\fenf@dnf@@moamj ention. Pitaukon for example

e L T T BT —

insoloblegn he)sanb abd tviatey (whted Soluigilityl 0.08-0!1€58g/i) a¥@4EC ) Trivedi, J.S. et
al., SAI lubzP ity and Stability Characterization of Zileuton in a Ternary Solvent System.,
European J. Pharm. Sci., 1996, volume 4, pages 109-116. In addition to its poor

solubility, zileuton and likely other 5-lipoxygenase inhibitors of the N-hydroxyurea class
may be chemically unstable in aqueous solution for storage at room temperature for
prolonged periods of time. Alvarez, FJ, Kinetics and Mechanism of Degradation of
Zileuton, a Potent 5-Lipoxygenase Inhibitor., Pharm. Res., 1992, volume 9(11), pages
1465-1473.

[0006] The poor solubility in water of 5- and/or 12-lipoxygenase inhibitors presents a
significant obstacle in providing these agents for parenteral administration, at least at

therapeutically effective concentrations. Poorly soluble and insoluble compounds are, for

2



i nsol ubl e agents can be adm nistered orally, ora

bi oavail ability of highly water-insoluble drugs is
wofhoewsguste |imted and variabl e, requiring tRET/US2006/060939

devel opnent of inproved forrmulations. [ 0 0 0 7 ]

Met hods for nodification of a poorly soluble or

i nsoluble drug itself in an attenpt to render it nore

suitable for parenteral adm nistration include

altering the norphology or nolecular structure of the

e A g TG RSP SR e e Shons

insolublepdpehie @yin ¢ adrhiiglérdd ordllyS 6tal bidal&i1BARGOE Richly water-
sol ubjlity. rather than th%strue solublﬂﬁty % )rﬁaergmambk

drugs ois ophieay ghite pmited apdyvasishlee rpmyising athe i develpinient yof oiinproved
formiul@iofs Ug. Furthernore, although nodifying the
mol ecul ar structure of the drug itself alters true
[00830 uthﬂhb@s fufr thédficution, off Hipdoil@GulubRSor BXbRPR &'ﬂag itself in an

\Y; nt, time and. clinical work in selecting
aﬁel’éﬁ 'Ee Bipdem i B syt fgﬁk’t dor gprentoy tmm@tréﬂuabmcéwdeo altering the
morﬁlféld%r@ﬁ@@édlﬁ@ﬁh&ﬁr@d&rﬁlg In[me%afq Fn?ceL t%ggerﬁethods have a

hods i ncl ude vehicle cat
numb@l Qfbsherigpmings.ol Helyl @am@kagvlwmdmndrfymg ghé Im&)rpll&ﬂo@j of @lhd drug

1’cselif %@%%nt sqQ gﬁ'nf ? nt / ﬁ':g qbd]{]té( of(; ¢ W(Egtairé :altered which
may penuké tphgsicdlgins@ability Qﬁ'p{h%x kg0 N FurfleM&sE D ‘ﬁitﬁ&% bR the

i nst ances, these met hods al Sso have a nunb
molegpigy tsgﬁ?ﬁl’f?gg theodrugeitsehi pléers Jutet SCﬂ@lvlh’a’( pHtheakitugy shis hequires
ther thod of. I iV
exteRitOtey Rt fme A P wohl T ofTBG G fiudf mifeedlaf St for
synthstic lftl:abbraltlyn amhih ipipdemditidgubesyrithegd: sol vents is
t limted. by sol vent choice and high osnolalit
[00% Rgtf‘ g]h & Kld% Jehisiq mogificatiomet ﬁm@gﬂlwphl@le or insoluble
d cm&@ﬁ&@d& $he Q8 IdreH1A FSMBRLAN
rugco sol vent mﬁgyCE §$afncre§ge ?%éh%é@&ﬁ&&ﬂ&é#m_ﬁghd carrier
systemsy nitieallizstion,] d@m@] VEsicleef oﬂ{watdsrh qraenmcmmg,naﬁd fodfplexation.
Nev 295 S|1t ons. o '@Qd/ or |$3xygenase i nhi bitors
RG1RY TIPS Bﬁﬁsr P 916 s elsp Davecpmusbirof shesteostings. For
exaniphg shlt [Fovey-gien asersi thB iplPi bP¥he &mg Rk &aﬂn\pﬁlgﬁﬁ)%e&ydelwery is

adm ni stered parenterally and/or ora
hml’r:?ga Yithg| insigrgplpbiligaef thei (b’ug,ombtosnlmmbﬁys aidhpKiag The use of co-

solvehﬁefsaﬂl‘?t%ﬂ GRtbY o f.{lo?ﬁ%f cﬁofcg?%gintfl t I a0 ah%]: %‘urthermore high

| I’ poxygenase

solutmkﬂlm erhatcenteno msing avo- M‘&rﬁm Eeqjtes @) ﬁtbkﬂa@t'i‘al ﬁ@ftﬁﬁ%ﬁf co-Sblvent
th .eXi st% for srrg artl ¢l e suspensi ons of 5-
which may jpcrease thejgxicie Rhthe ﬂﬁ‘i‘lﬁ‘il@fbrs whi ch can provide

[0009ET ametskdreainky &f § &bl G GBRS 85“1{)?516 g ? S E}(”;‘% M fpoxygenase

stable and do not cause adver
inhibiipesdasvinghd $heripghticadly cxffecting comenvhticxof Khb éiposygena¥¥inhibitor

and %QO?& %%kglgp /}q}ssfpggcgiagrggé:rp’ag}y g 101 %@gﬁ{ Sq?rglgqlgro gmall
partidl@ toMp@&itfons having therapeutically effective concentrations of a 5-lipoxygenase
inhibitor for parenteral administration, for example by injection. Moreover, a need exists
for small particle suspensions of 5- and/or 12-lipoxygenase inhibitors which can provide
therapeutically effective concentrations that are stable and do not cause adverse effects

from undesirably high concentrations of excipients.



the drug as a solid particle suspension. Drugs that

are insoluble in water can provide the significant
woemgfosesief stability when fornul ated as a suspemn’iSLN6/060939

of particles in an aqueous nediumto create a

m croparticul ate or nanoparticul ate suspension. In

this way, drugs that were previously unable to be

formul ated in an aqueous based system can be nade

suitable for intravenous administration. Fbmever

100285, G ERREE 2 A B O FABborSFER el f Bpormutce
the dmg, a:} a sulsqapmcmaspeﬁsml Defugpathbi 41t @SsohdVd MOwAES @&ldr¥@ide the

b
sign it Hingt 5Dty e Tomiaies anb suinsavior ohparielpalinanequeous
medfABS o cidiel @Hh@ro%é}ﬁcﬁlgﬂe r&%ﬂ%ﬁggﬂﬁ] rHug}ggér'r]l@lt ilo o qﬁfélaxfljaz}g drugs

their size range permts pas he"s
that plegoproyisisyl wable tbﬁl@ formaliatedi incanl @fueoys Based eysterd tes &e made

R L St AL N AN A

esser&1£@‘|s|afeﬂﬁfdtdfﬁéa%10‘élb'%§éec5ﬁhéb% fbfm#le8&ds bed in U. S
nt Nos. 6,607,784 and 6, 951, 656, which are

looiﬁ&orspkﬁp%nsms 08 ﬁ@]il(hpf!ﬁwlﬁ@hé‘rleg c&fecting awmge sezemirftom about 15
Ses a net

nm Q)e Eﬁcgft 1 Tﬁi‘ér 6&@ &%ﬁgnlg 0re§erre £ 0 % éla%qsug)r?ngpﬁcarﬁnéi are most

paring subm cron Sfz
sultabmmo un‘tth,venﬁﬂﬁﬁlhﬁnﬁsﬂﬂﬁuﬁﬂidébmdelth&ﬁr Qfze triBzeq¥ e&ﬁ[’tb asc?age through

reater in a water-m scible sel
the S%’ﬂg% %%Sq?%oéhﬁhﬁ@ﬁn SBEWalery frsteh Fhesaqumusons Finerally
mchﬂ@lé@ﬁﬁﬁ%aﬁ%rdf%gldb[b éo?;?%ougésﬁ patent generally
|

i ncludés the steps of I Ssol ving the organic
[OOéahp@;mjapmoachetovmbﬁrmgi assmlallqmstejl@ stispansied Vetésctibed in U.S.

pacl XIS LA b e e s oh e
madél @ fpafteheReofPrBreSUSH PREhOMscladd a(mbflﬂ)d%gmﬁ:pf%g %Eﬂ%nl&%]p sized

the pre-suspension to formparticles
partiglgs I‘Pf @ROYEgH1e eomppunch Whetein ahe rSagJé)llayfosfdhe \oeggndr tompeund is

B et BRSSP B 0 B 900 R s

The proeess elesdribved in ¢e0856 BatditCicanally [R3dE) tﬂ@ﬁteﬁb@(ﬂ‘ﬁssolvmg the
attegft tq? .provi de insqgl uble drug fornul ati ons

Organg o n jhg W@rymp@ l@, selqctpslesplyent (o Sornpt ﬁrsls\ksolutlon (i)
m1x11§g g?ezﬁl%g §olu‘;ﬂ5k‘? tﬁ‘rhssa%gllﬁc? Q(Slv?ﬂtlstﬁl g‘?cg% +42L Y{cholgnlﬁ)élpﬂ éo éieﬁne a

subm cron si ze parti €S O

pre-sgsnrepbings andin(iiof addmgfemegyrm dhd pleli@smldlonao phras pratlepiich can
| e size reduction u5|ng t echni ques

d b
be ol S H“%\A@ng @gf{ Potl'® AVHGRD GEATLANAGHEL Hze Fithignge between about
100 mcm abbeingi 5@5&1@«}1 e;aérﬁﬁﬁ@ i@ idw Qmefonfs%f ?ﬁﬁ@éfu'y' Iﬁ)aéﬂe&@r than

angl ng

There is no disclosure in the ' pat té
abouh? BE@E8S.condi ti ons to make cryst als inanore friable

[00I§f My ¢ a\ﬁgh%p %Zt rggtg ? 1%roF\)/1 e/ %Ss%&%? g609§ormulat10ns for parenteral
delivery is disclosed in U.S. Pat. No. 5,922,355. The '355 patent discloses providing

submicron sized particles of insoluble drugs using a combination of surface modifiers and
a phospholipid, followed by particle size reduction using techniques such as sonication,
homogenization, milling, microfluidization, precipitation or recrystallization. There is no

disclosure in the '355 patent of changing process conditions to make crystals in a more
friable form.



[0014] U. S. Pat. No. 5,858,410 discloses a

phar maceutical small-particle suspension suitable for
woaoEmserial adm ni stration. The '410 patent deBCTiUSe®6a60939

nmet hod of subjecting at |east one solid,

therapeutically active conmpound di spersed in a sol vent

to high pressure honbgenization in a piston-gap

honogeni zer. The particles formed have an average

di aneter, determ ned by photon correl ation

ct R f 1000 and th .

1OPECL D9 P o ol A0 O pBSh S srension

suitqbd¢ &ir pacgitdral admmisﬁlm«gh | T6& '410 arend dddsribeyaBREhod of subjecting
distri bu(i, n determ ned with a Coul ter counter

at legpti 99 Splih thgppetisaliescive sompewndydipparied ippesolsenfioiiégh prgssure
honfo@&uzefhjeg Rad %‘fstto%g? Ih?riﬁ%e rf?ier M {fd B%m@fe's Yorrh have an ayerage

om)genl zati on vents Is | SCour aged
dianagierh defsemined blytphoton cdrmleftm)nrmbcttm;comf (RES)SHANLS nhhai 1000 nm,

e too lar roa to providjn
and e iR EeioBn el B oo g eRRsin jar dstebpeplstion being Les
thand @|10% qimbér @isﬁﬁlbtﬁﬁﬁddété‘mgn& Vﬁﬁ{ a N%ultéb +6oht 4w1t_ﬁE prior
'684 patent discloses the wet mlling of an I

conygrsign ifothEelr e$be cxarpples ins thef '44@ pateai Hisslose getpmiligigrior to
p [ r.a ef flective parti

hom g onP 334 B i oy SO R Ry B Tofmtion

of cadiatsrtb&drotootlgesur f ace of the drug particle in an

un sfficien to prevent aggloneration into
[ogLa] eémﬁﬁ?rt FRPEQAC ‘TlPéo‘f’r%flﬁ dersdgtions of iswinbie dwgs for parenteral
delﬁ@y‘ﬁy Liscldibd %?UU@SJ ei"a’c e 41985 84, Sofﬁée‘%ﬁ é)ga?ent Adloses the wet

recipitates in that such’sol’'vents may
mlllmgf ¢f anufinsotuple derg)metlteoprp‘imcm ausurfmblmocaﬁeletmt pimlvfde a drug

partsf Bhving fap i ichel oYL REEE PR ko Sian o ns The surface

modifidresladortedrvnl taa durfRelof HEREE galttfféferlﬁf%ﬁ%ﬂdﬁn?%fﬂi%@ﬁ‘tym prevent
and i ncreased therapeutic applications of

agglpgerafion ip éafgmﬂICI%rThedn@hQMhs i @@m | hogvever dlscourage
e nce
e PRSSERRAELER) i GBI T B} A bRBEm e very aiiut
remmmdphmma:zsmcalllmae@‘dpaibleeleﬁaﬂ'pOSI t ions such as an |.V.
push 1:or bol us injection conpositions. In addition,

rood gl Pavrg snall gadicinsomapsitions ofe- p@ﬂé/parladln@avgqngse inhibitors
suchh hy Qﬂéut&? 'Eer‘ rlEe[(?Ed MFeaQld 'iﬂ%?apehﬁp LY G A %%dt fErapeutic

for later ['ution prior ection. Ine
applfqgtlmsl citthe nisug;f Forl dxponpley emaB @artra:la inspﬁfsﬁone dau{ndg flesrapdutically

S use |ntrea broad .array of conditiaons
ofth SR B0 Rl hazis® dRPGPS et it R doriarengy-to-use
injedta)d ZdmpHEiorS TN a@ LV ChiRh DHEHIRE fljeARDnRBM Pﬁ’uons In addition,
t herapeutically effective concentrations g

smallj pasliclge puspEnsions @iali obss mmﬂéecbé@mqgr dighee doonseitiations of the

hpo%%gpaesgt Eﬁ{b E‘f@n Scﬁlrjiltlo% 61?12?? Qg E@%ﬂtg&bnglﬂmaﬂe f?mm%laﬁons of

hpowmsermhlbﬁai‘s ccf)llldlpiarmiﬂ iaebd of.trehlifS Q. BRaldGarray of condltlons

nd enltrat es can then be resuspended at the tine of
med1at y lipoxygenase and/or leukotriene activity.

[0017] Omnce small particle suspensions having therapeutically effective
concentrations of lipoxygenase inhibitors have been prepared, solid concentrates can also
be prepared by known methods, such as Lyophilization, spray-drying and/or supercritical

fluid extraction. These solid concentrates can then be resuspended at the time of



WD 2007/ 059515 PCT/ US2006/ 060939 injection. Also,

these solid concentrates may al so be conpounded to
wonrodwsesia si ngle dosage form such as tabl et SPCT/US2006/060939

capsul es, | ozenges, suppositories, coated tablets,

capsul es, anpoul es, suppositories, delayed rel ease

formul ations, controlled release formulations,

extended rel ease fornul ati ons, pulsatile rel ease

formul ations, inmediate rel ease formulations,

. . gastroretentive.fornul ati ons, effervescent bl et s, .

injefliGt ' RlsPy Fesp il SoBPey Ty ioair R o prodite a single

dosdgRr fakth 3utD RS tabld1g, caphilsh, TOREEA! kAl RBiterRs, 8baa6d Blets, capsules,
formulated in a formselected fromthe ﬁroup .

ampoylesi Sppegtosies.adPaednrelease swatations peontrolleh rélease formulations,
i l ation, ensi pn..an. ol nt gent an .

cxgB R iy SRS A "B, FEIAR S give rlcse

fornaulakiens, 1gastrofetenyige faftulbtidish efforvescebc tabbds, fastl @yl Qsblets, oral

. can also be fornulated in therapeutically effective .
hqutcgmdeﬁnm%fﬂq Srgagionge| Fhgejolidconcepyirates gapplspdie formulated in a

o S GEAOfShy U5 003 pBReESR  on.
suspension,rrasahtittat andayem@sVARY OF THE | NVENTI ON [ 0019]

on pect .of the.prese i nyentjon, there.is. .
rog i Sudl PRHelF remBR PRt of TG, 1 BROVERTE SMHlitam such es
zileROHRAM 8156 BE PEARI1ABd A (HRAHEEIAS eBbctivel doRSNBBBAS Rr delivery as
i nhi bi tor conpound, wherein the particles have an )
an gerset fonisspinaeera gleliseryetoghe flyngh abe §rspeosigmfentopidsb gphthalmic
. ' . t.her aspect of the invention,
(hh§%¥q%%%$%%@g%g%§§%n%%ﬁ%%@ﬁ?&%%yconprises particl es of
a | i poxygenase inhibitor conpound and at | east one
phar maceutically acceptabl e excipient, wherein the
SUMMARY| @S THIRN\AANEIONCct i ve average size from about 10
nmto about 50 microns and wherein the |ipoxygenase
inhibitor is present in a therapeutically effective
anount. [0021] In another aspect of the present
[001%enld one aspacebliahle plestiitementipng thereni@iprodddd & rgha@naceutical

froma condition nediated by.|ipoxygenase and/ or .
connogitigR rcplglﬁgmggtqnvarquﬁo%%,susag%qu cgt{ @a?/rgﬁss pha lipoxygenase inhibitor

conffoRh AR h G pHPERO BT A feﬁgéfﬁreia%.bﬁ e 3% Y1 Sbout 10 nm to
uspension of “particles of a |ipoxygenase inhibitor
abogbifpoimehs. wherei n the particles have an effective
age size of fr about. 10, m .t o about .50 m cr.ons .
LOGEST, "By AT appeck O BSPHeNtoRo b &t Hgh BB pRtieh comprises
parfi@€23F d mip@ﬂfgelﬂﬁie AIBikdr BdmPARAPBRS MtIchRVERY ipRAmadeutically
ing a

nmet hod of ma . ) ) )
acceptable excipient, wherein the particles have an effective average size from about 10

nm to about 50 microns and wherein the lipoxygenase inhibitor is present in a
therapeutically effective amount.

[0021] In another aspect of the present invention, a method of treating a mammal
suffering from a condition mediated by lipoxygenase and/or leukotriene activity by
administering the pharmaceutical composition comprising an aqueous suspension of
particles of a lipoxygenase inhibitor compound, wherein the particles have an effective

average size of from about 10 nm to about 50 microns is provided.



phar maceuti cal conposition conprising particles of a
| i poxygenase inhibitor conpound having an effective
waverragesisi ze of from about 10 nmto about 50 RCTMUS2®GE/060939

by honogeni zation is provided. [0023] In another

aspect of the present invention, a nmethod of nmaking a
phar maceuti cal conposition conprising particles of a

| i poxygenase i nhibitor conpound having an effective
average size of from about 10 m to about 50 m crons

L0241 o EBBEL bt BE' BB TR sbBalotn o Soadict etding o

phaﬂﬂf&dcbﬁtg:ahcor@;btﬁitmcwiﬁprmaﬁg BAHPIRS of kAfpokPEMBESinAthbitor compound
particles of a |ipoxygenase inhibitor conpound having

aVlaE uy ehlgetiNre 28aER s PL T #hayin Wham tacebeuh 0o microns by

hom®BOM LAt by a mcroprecipitation method with
Orneger g%/égé%@l(’giﬁ&l s provided. [0025] In yet another

[002$jecn ahothbe gspasenf ihoverdstwn imantied,had nefthdtakdMandking a
har utical position conprising particles of a

phatgrSeUAE oS BRI R RFGGIRH Of RdPOR RS L RRIOF pempound

havia¥ eitﬁgﬁ“e&ivéea\ﬁ%frag‘er a9 QHOHBml Qo 100 nAL I tabs % %&?@ns by a

IS provided he met hod conprises dissolving t
HHG@Pﬁ@KW@@WH@@demrmmwmbdconpound in a water- n1SC|bIe

Lo T hbEiBhds b e PPy W pliEn bl o mhking o

phamckdemg:alewﬁmmﬂdm ¢diepriviey HAEPRE SF @fhﬂoQ}éﬁéhﬁgB RAIdiio8 [cBfpound
of the__ || poxygenase |nh| itor corgpoun havi ng an

havigg { g £ff %Wav@fea@@ pae tafcirams pbaut of0 prote Abeut S0 1miciens by a
OF THE DRAW NGS
nnm% 02 %?%?w?b§ﬁ§§§ﬂ§§5fOmeﬁﬁﬁ?@kfﬂkgphod A of the

[0025r olor geli pidthdri espenetdfiotie piefd? Ahvdnition, 2 slvthidl af making a
hflovvchaft of Method B.of the cro recipitatjon.
pharmaCRyal ComppsionqRmPrisiug, BHECKEREE & AR AT B IBHRIOF ccgmpound
havihg fan k@bl Phve ﬂe @Pﬁ’oﬁzabou{ 99281 to-duBut 40 31“9%5 i Brovided.
comm nution profile for Fornulations B 1 and B2.
The [ method @H@Tlsﬁ dms«)@qgathel bpexygeuase nobibiioe vempeurdin a water-
testin

mis 5 FpBeBaom.1 Bl cPEua 46 tutsay i Fegtfergimbtaat to defne a

pre- ﬂﬁ &ﬂsi‘dn@ ﬁlle @ddiﬁg’lsdﬂl% Bé Shé Qfre SOIHRBIGE 1t8Nfol particl f th
FI ow ng. stress teggt?ng 8%)3 pgillle 7 shovvsp hlc es of the

11P°%W§§@)ﬂed?hlbﬁorcﬁonmlﬁ@ haying wnﬂffeptmvwvwgg prgiclosize of from about
15n§9&%ﬁ%@%6ﬁn&%&§er and 5 %wv al bumin over tine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 shows a flowchart of Method A of the microprecipitation method.
[0027] FIG. 2 shows a flowchart of Method B of the microprecipitation method.
[0028] FIG. 3 shows the comminution profile for Formulations A1 and A2.

[0029] FIG. 4 shows the comminution profile for Formulations B1 and B2.

[0030] FIG. 5 shows particle size measurements for Formulation Al following stress

testing.



[00331 FIG 8 shows the dissolution of increasing

doses of Formulation Al in solution of Sorensen's
wouebd7es9and 5% w v al bumin over tine. [0034] FPCGI/US2006/060939

shows particle size nmeasurenents for Formulation C

follow ng stress testing. [ 0035 ] FIG 10 shows

particle size neasurenents for Fornulation D foll ow ng

stress testing. [ 00 3 6] FIG 11 shows particle

si ze measurenents for Fornulation E follow ng stress

K b B SRR B B s

testih@sting. [0038] FIG 13 shows particle size
neasurements for Fornulation G follow ng stress

[00324t i Ri3- T dpyg) thedggsolusios joé kiorpulatipe |1Ad i @ solution of Sorensen’s

o I ation Gfollowng storage at 5
buff%? | gdzg?oéﬁ)&gﬁﬁg{f%ﬁ@v\%s particle size neasurenents for
[00B&1nulFaGi @nsiewfsotHeodissuduticat of ag@eﬁngfao@s cbﬂ)QléﬁﬂluIEﬂicﬁ Al in

16 shqws particle si ze asurenents for Formnul ati ons
solufion nggfengﬁ‘}c? Guiter apgd @A’éﬁ"’n}% bytig overtidRows particl e
00943e PRASHRRRY 24 AO%i i
(0033, PRASHRRT SRR AR Iy FObh M AR KB s
testidgssol uti on profile of “lyophilized and non-

phil i zed,suspension of Fornul atjon, L. TALL .
1008 Rk BB PRl NN e b for RSTiuioR B o wing stress
testing oOr "an" are taken to nean one or nore unless
ot herw se specified. 8 WD 2007/ 059515
[00361 USKDHJE/ hews particleptiasmeasiscmenss EtFormylation dnfollowing stress
testiipconmpasses several different enbodinents. Preferred
entbodi nents of the invention are disclosed with the
[00B&Wier BIGaridi shgws patticlddzpnragnémerts $&l Remakitios R ©116%ing stress
consi dered as exenplifications of the principles of
testipge j nvention and are not intended to linit the broad
oc ; : - . _
Lo e G 0% p GBI BY AL Pk R R F o ifon G following strss
testing. smal | - particle suspensions of |ipoxygenase

[0 dlflm: g {Cg{ §4 asggxgﬁ rpeafr’c(lecrléjl bsliéle tn?eagﬁrer%ggt/s “for ]I*Zc;rrlniuPa(t)l)é}{ g&n ?osll%wing

storage at 5° C.

[0040] FIG. 15 shows particle size measurements for Formulation G following
storage at 25° C.

[0041] FIG. 16 shows particle size measurements for Formulations H, I, J, and K.
[0042] FIG. 17 shows particle size measurements for Formulation K following stress
testing.

[0043] FIG. 18 shows the initial dissolution profile of ‘lyophilized and non-

lyophilized suspension of Formulation L.

DETAILED DESCRIPTION OF THE INVENTION

[IP% )

[0044] As used herein, “a” or “an” are taken to mean one or more unless otherwise

specified.



| i poxygenase inhibitors are described for exanple in
U S. Patent Nos. 4,873,259, 4,992,464, 5,250, 565,

w6 26295837 and WO 94/ 26268. Preferred 5- and/ oPCT/US2006/060939
12-1i poxygenase inhibitors are of the type having the
Formula (1): Z AYn NRL X1 [0047] OM (1) [ 0 0 4
8 ] wherein Rl is selected fromthe group consisting
of hydrogen, C 1-C4 al kyl, C2-C4 al kenyl, and NR2R3,
wherein R2 and R3 are each i ndependently sel ected from

C4 alk and hydr ox nd R3 are
rog el P e ey X RO st tisal G itimegis” Bhefemred
emb@kﬁjmlﬂs o8 Uhé UfivenB6R , ar@rdidvRbed WREH ehd) ufiderbiendifig Qﬁéteﬂﬁe present
m the_ group consisting of hydrogen, Cl-C6

Kyl
dlsc@_ﬁuregs £ lb@fpn&g@r@@ |as SRRMRIiGpiens pfb’gh@pnncmb@g{ﬂ thgujn@n’uon and

are IF(% 6@%‘]&&% tIB rlfﬂf;ﬂ @%’bﬁ%&?}dﬁ?é@t ol H@@@e&onqg) etg%e gr}-ge nci 1%3&5 illustrated.

[0 ]lecThel presenthyidvangion, ihabimectddy dtooxsthall-pyraioe, suspens1ons of

e S e e 5 o e s
11po§j?géhasea'hﬂhﬂ)&¥‘s A6 O¥dseriffed- grzeﬁﬁﬂ 1@' ﬂﬁyUSC}?’a 1%\103. 4,873,259,

| al kenyl, CI-C 12 arylal
4 993 i 5}26@»5&@)@62%@r@ﬂﬂv @lﬂﬁ’ézﬁ%ﬂt é’mfsrrai é— aEiV(HdtZelipoxygenase

| kyl | k d
mh&ﬁ?%gﬁhgﬂP? Wﬁ@%ﬁﬂfgﬁgggcgzlg oiygeﬁ o?xguﬁpur

and [0054] M |s hydrogen, a phaémaceutically

acceptabl e cafion, aroyl or Ci1-¢I12 al koyl. [00551 The

substit uemmw\hep\l i nki ng_gr-oup A maybe

attached any dvai l e [ of either ring.

[ 0056]" I nfjan addltlona enbodi nent, the 5- and/or

12- | i poxygeQaseA tors are of the type having the
[O0&FImul a (1'1)™0 WO 2007/ 0595 pCT/ USR006/ 060939 Q OH
[00]438] NBRerein R; is selected from the group consisting of hydrogen, C1-C4 alkyl,
C2-C4 alkenyl, and NRR3, wherein R, and Rj are each independently selected from

hydrogen, C1-C4 alkyl and hydroxyl, but R, and R3 are not simultaneously hydroxyl;
[0049] wherein X is oxygen, sulfur, SO,, or NRy4, wherein Ry is selected from the
group consisting of hydrogen, C1-C6 alkyl, C1-C6 alkoyl, aroyl and alkylsulfonyl;
[0050] A isselected from C1-C6 alkylene and C2-C6 alkenylene;

[0051] nis1-5;

[0052] each Y is independently selected from hydrogen, halo, hydroxyl, cyano,
halosubstituted alkyl, C1-C12 alkyl, C2-C12 alkenyl, C1-C12 alkoxy, C3-C8 cycloalkyl,
C1-C8 thioalkyl, aryl, aryloxy, aroyl, C1-C12 arylalkyl, C2-C12 arylalkenyl, C1-C12
arylalkoxy and C1-C12 arylthioalkoxy, wherein substitutents are selected from halo,
nitro, cyano, C1-C12 alkyl, alkoxy and halosubstituted alkyl,;

[0053] Zisoxygen or sulfur; and

[0054] M is hydrogen, a pharmaceutically acceptable cation, aroyl or C1-C12 alkoyl.
[0055]1 The substituent(s) Y and the linking group A may be attached at any available
position of either ring.

[0056] In an additional embodiment, the 5- and/or 12-lipoxygenase inhibitors are of
the type having the Formula (ID):



B W(lIl) where RS is Cl or C2 alkyl, or NR6R7 where

R6 and R7 are independently selected from hydrogen
wanw7@kaas C2 al kyl; Bis CH2 or CHCH3 ; and WPC$/US2006/060939

oxygen, sulfur, or nitrogen. [0057] The term

"al kyl ene" is used herein to nmean strai ght or branched

chain spacer radicals, for exanple, -CH2-, -C(CH3)2-,

-CH(C2H5) -, -CH2CH2-, -CH2CHCH3-, - C(CH3)2-, C(CH3) 2-,

CH2CH2CH2. [ 0 0 5 8 ] The term "al kenyl ene" is used

herein to mean straight or branched chain unsaturated

spacer radicals, for exanple, -CH=CH ,6 -CH=CHCH2-,

CH=CHCH(CH3) -, -C(CH3)= -, - CH2CH=CHCH2-,
- C(CH3) 2CH=CHC( CH3) 2-. [@p059] The term "al kyl" is used
herein to nmean st¥aight branched chain radicals of

1 to 12 carbon atons, N ncl 8ding, but not limted to
nmet hyl , ethyl, , isopropyl, n- butyl,
sec-butyl, isob/itand tert-butyl. [0060] The term
"al kenyl " i ged hérein to nean strai ght or branched

chain un A ed wadicals of 2 to 12 carbon atons,
i ncl udi ng ol limted to ethenyl, 1- propenyl,
2- propenyl thyl-1-propenyl, 1-butenyl, 2-butenyl.

(0061] The "cycl oal kyl " is uzﬁg herein to nmean
cyclic radicals, for exanple, to 8 carbons,

whetdRL AT NEs Chulkyl@r NR R tveigbré Rsemﬁ IRepire mdeperaicatip belétytbd from
cycl opentyl _and ¢ Iohexyl(%%0062] The tern1"$%kox
hydiogom@aHC ol €1 Hkyl Brie &kl oGl AV RS OF gk 4T Titrogen.

[00'(;5?7;1' Cie tenhnﬁlk&fién@g is H h@l%‘in {d Jk rgéjcr&x t'H?tb?é}if%led chain spacer

oxy, 1 SOpropoxy, n-butoxy, sec-butoxy, ut oxy,
raditads, t fdnué}mmple ardHi-he -C(GHs),| COBRT,H)e +@10H1-hi-CHLKHCH;-, -

cickur L EEGEHRGTE o0t not 11 ted to thi omet hyl,

[0 dst10ethY kernd hédﬁélﬁ%i{eo Y | used ekt Bd tifdan éi%ig/htt & BRYENI, chain
i sot hi obutyl andtert-thiobutyl. 10 WD 2007/ 059515

unsdR@HdISPOCS /1860889 for[ 3esYle, TRE=CEF-mCHFEH¢H, - GHaeHEH(CH:)-,

-C(¢‘§{) ?Eﬁéﬁ) "%gfﬁgﬁ@d 'eéc@ff ?Zﬁ’ﬁ) dﬁ(;@ﬁ-g §7|r nd acetyl,

[00Y P! PR termPUlkyl'Yis ustd BELI)D Yhead Retaight Mﬁﬂ)t@ﬂd:hed[o@@lﬁﬁ]adlcals of
The term "carboal kox I's used herein to nmean - COR11
1 toResashon ahems; wckyding, but not limited to methyl, ethyl, n—propyl 1sopropyl, n-

butyl, sec-butyl, isobutyl and tert-butyl.

[0060] The term "alkenyl" is used herein to mean straight or branched chain
unsaturated radicals of 2 to 12 carbqn atoms, including, but not limited to ethenyl, 1-
propenyl, 2-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl.

[0061] Theterm "cycloalkyl" is used herein to mean cyclic radicals, for example, of 3
to 8 carbons, including, but not limited to cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.

[0062] The term "alkoxy" is used herein to mean -ORg wherein Rg is an alkyl radical,
including, but not limited to methoxy, ethoxy, isopropoxy, n-butoxy, sec-butoxy,
isobutoxy, tert-butoxy, and the like.

[0063] The term "thioalkyl" is used herein to mean -SRy wherein Ry is an alkyl
radical, including, but not limited to thiomethyl, thioethyl, thioisopropyl, n-thiobutyl, sec-
thiobutyl, isothiobutyl and tert-thiobutyl.

10



al koxy radical, including, but not limted to
car bonet hoxy, carboethoxy, carboi sopropoxy,
woanlyghseRiexy, car bosec-but oxy, carboi so- but oxpCamg2006/060939
carbotert-butoxy. [0066] The term"aryl" is used
herein to nmean substituted and unsubstituted
carbocyclic and heterocylic aromatic radicals wherein
the substituents are chosen from halo, nitro, cyano,
al kyl, al koxy, and. hal osubstituted aIkyI including,

e 5. th
rod,"5be Ll g o UKoy 8 RS Db on o
radical, iretdlide Ibat Aot tmited o -feikdll 2 asdbgll PiopidayR hiitydM B6bityryl and
r%ﬂlcal including, but not imted to benzoyl,

PIvaloXiapht hoyl and 2- napht hoyl . [00681 The term "aryl oxy"
[Odr Cilus?ﬁie I&%ﬁﬁ"d&rﬁd&lﬁ& i3 %P&@ﬁrﬁ e 3(ﬁb§\6 DnRFarl Ry is an

ical, 1ncluding, but not Timted to
alkokynayadichlp x yinelnding; n&pht moky linfiRa69tb Tba:‘rbd)meiﬁbxy, carboethoxy,

o e S RShL Bk R B e S B

[odés PheRy | temb h'%(})l"(is fsod DERZAY |t9th)ean Asubstituted and unsubstituted
quorobenzonx 1- phenyl et hoxy, 2-phenyl et hoxy,

carb@pmi@rm dﬁw@%ghc aromatip m@dwasrmmy theosubaijiubiyts mee hlmsyn from

i R 50y o, o8 R PRIC A, g i

phenﬁ[l/—ldrm-mhﬁl@l@)ﬁ 3- $oﬂJ4‘>§§ir1&5&{ Bi apdt3ofi an - SR15 wherein
IkyI radi.cal, inclu but not

[Oqu tiae tegp ﬁr@arﬁﬁ if Heesrharein g mepn eCOthrw @RR hap)arylgadical,
I

e s e

[001681ap1ﬁh¢1y¢rnhi oyRIOY us@thé‘tb]n ﬂawmdanr-legwﬁmlhleg issan aryl

recifpeting) Bugod: PR T nG Oy A RR e R d nephinony

0 nyTH@té}yd ué ), 1 t y
[ (iﬂgr?apht h;l et hy@% 2-15yu£H?%tﬁh§yh’efgo%??%&§lh Ryg is an

arylalkyl, lf%dlqu?é,n }ncludug, ubdnote it tio plcapimaetheryy (. gr dvepzyloxy) 4-

L I T R T M

nap]ﬁlh?lﬂ)dﬂpfx@pﬁi%aﬁhyhneﬂitd( 19RpkdnaYY,ed- "ol 4-pykid ykthoxy and 2-, 3-
2007/ 059515 PCT/ USZOOG/ 060939 007 31 The term

a4‘='5a4¢<y7 §Q‘1§]ﬂ]/¥meF1§)XMsed herel n to nean -SC2 R16

sl eTg - R "a?}qlﬁp ].F{; 1%931 %.@'J'em lt@%ﬁlé.g’-gg\f%&ﬁ%reﬁ?ku is an

limted to net nes
arylslidy¥ mrdighl, nu:tmﬂmg bpt mpi)lirmtddfto @hénylﬂlﬁﬂﬂetﬂoxwe el, etnﬁbenzyloxy) 4-

RN NI RN RN I
1-ndpheiitARmeBoxly0di ne.

[0071] The term "arylalkyl" is used herein to mean an aryl group appended to an
alkyl radical, including, but not limited to phenylmethyl (benzyl), 1-phenylethyl, 2-
phenylethyl, 1-naphthylethyl and 2-pyridylmethyl.

[0072] The term "arylalkenyl" is used herein to mean an aryl group appended to an
alkenyl radical, including, but not limited to phenylethenyl, 3-phenylprop-1-enyl, 3-
phenylprop-2-enyl and 1-naphthylethenyl.
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[0075] The term "hal osubstituted alkyl" refers to an

al kyl radical as described above substituted with one
wonroemmsesihal ogens, including, but not Iimted POT/US2006/060939

chloronethyl, trifluoronmethyl, 2,2,2-trichloroethyl,

and the like. (0076] The term "pharmaceutically

acceptable cation" refers to non-toxic cations

including but not limted to cations based on the

al kali and al kaline earth nmetals, such as sodium

oot M B 2 RS B i s

akyl%gicﬁfpiﬂﬁuﬁﬁ%,i Aot i1ﬁﬁkédddo&9eth91¢mf&9}1 (ij.'b.ni!'n%ﬁ%fl}, Qthyl sulfonyl

amoni um tetramet hyl ammoni um "t et r aet hyl anmoni um
and isggroyylaudfongl. di net hyl ami ne, trinethyl ani ne,

rje Lam ne apd ef.hyl am, ne. 771 One par ki gul.ar
r00p 4o RbeciEise i i Paf (Ot Higd el U BHR TRGEY d@fived from
the efdndhtCldrine, HIRHIRY BRbulifg, drigdihd.eat ment of asthma by

oral adm nistration. Accordingly, a preferred

[0075 poxBhgderms halosbgituted alifyl't rréctpite ao atkyl Fadicd poAesceibed above

TG O 1,58, 5 T b, g g
rifluokrastigle D Aetrichtvirdittiydy endds tiké.bed herein contain one

or nmore asymetric centers and may thus. give rise.to .
[00ZRAnt PhonisnS, ‘RAPERACERUGHT ScomRleGEHER et oPeiays Gations

inchfcdﬂ{gﬁuttr{é@hnﬁ‘@éf t@@atfé)‘ﬁ% A& on' e balBn@ARSO EMitPmetals, such as
stereochemstry, as (R)- or (S)-. The present )
sodiumy éitltiinon posssiean tcakcom,nolageksiuh,| aglidhe pespbplveell as nontoxic
i sonmers, .including .racem ¢ nixtures,. gptical]l he .

OB, QTSRS 0 ERssoaapt e G g@r ipited to
amnﬁﬁﬁuﬁ,_sr)etraﬁ@ﬂf@raﬁmmu@,eteﬁﬁ@tﬁ?raﬁﬂnmﬁrngnﬁhiynaahins,ymhmmamine,

~or chiral reagents, or resolved using conventional
trimetbylaping, dicthylimewpd ethyjanige f f er ent conpounds t hat

e he S 8 . R | n r H n .

rooh38e HRF ARy FRSERS ST oA SR o Uity
approvédfgate itidatspac ef aSthmarty ankadthinistetianpalaconfingly, a preferred

stereoisoners that are, non-superi nposabl i rror
lipoxyesness ipfiibisercaf thy preyent RveRton S lgHen &%?Célef&é the grmnula (ID:

enantiongps is@ "racemc" 12 WD 2007/ 059515
PCT/ US2006¥ 060939 m xture. The term"()" is used to
oesig em c mxture where appropriate.

ast di son¥H; are stereoi soners that have at

eastgtwo ggymetric atons, but which are not
mrror-imges of ddh other. The absol ute

(e : r | fad. . _
oo RSB A RS ARB LN bk Gl ong o mor
asyrpimetice canndrs cumd rmahehus give rise to enantiomers, diastereomers, and other

stereoisomeric forms that may be defined, in terms of absolute stereochemistry, as (R)- or
(S)-. The present invention is meant to include all such possible isomers, including
racemic mixtures, optically pure forms and intermediate mixtures. Optically active (R)-
and (S)-isomers may be prepared using chiral synthons or chiral reagents, or resolved
using conventional techniques. "Isomers" are different compounds that have the same
molecular formula. "Stereoisomers" are isomers that differ only in the way the atoms are
arranged in space. "Enantiomers" are a pair of stereoisomers that are non-superimposable

mitror images of each other. A 1:1 mixture of a pair of enantiomers is a "racemic”

12



stereochem stry at each chiral carbon may be specified

by either R or S. Resolved conpounds whose absol ute
woanf7iogemat i on i s unknown can be desi gnat ed (+PCOUSEN0H/060939

depending on the direction (dextro- or |evorotatory)

whi ch they rotate plane polarized light at the

wavel ength of the sodium D |ine. Wen the conpounds

descri bed herein contain ol efinic double bonds or

ot her centers of geonetric asymretry, and unl ess

C twheh W [ e hat e c
i SRECTAL W 3851 1 oS0 B i GRER i
"Didsteu¢aismnérs” drorstepecisotnend that havieed test tw &S@nﬂﬁtﬁhd}l goghs, but which
As used her term"zil euton"

are 0%9 daggey ?fi cagh Pﬁleb e"lﬁltf%g? lute; dereochemistry is specified according
to tﬂé @a‘ﬂ}ﬂlﬁ J)ldlpfgﬁg)@(?_ ?}_@ten{. hWh@H%a! ?[@lnbé(urﬁuf a R eRIntloBRr the

-enan | oner | soner O
stere(orh@:mm[ at] edvhechital )ché)bhyﬂn)ly behsbcifiedube zithereRcor SeResolved
629, 337

compnd s DS o S HnBRTEHD b AHRROIE By bt deSiEalad (yror )

depddidg oReRe alrbdtiod @BxtHo-Ydrelehdrotatdiy YdHi 4O Y §Btate pl 1
p(dé%%rlbed for e§2?p le, in ﬁD(NXy 6568 wﬂfiafggpoﬁnzai

light af the( wpvelengih OR)the sestumsDi lmeaﬁyhfrratheocmepqméh descgided herein
d f | eut
gt 8y SR TIPSl R i

spedﬁﬁmi bihpoxdgeein as Mtdnidbd hat alie e@ﬁp@mad ihduéebstit®dnd ZogBometric

e B ASRFRPL AT B ey i i, 1
[0001@ | CAk e lJH’e?em (thd 'té Leuﬁn enﬁorgpasses (£)-1- él—ge%oéb]thienﬁ-

1-benzo[’b] t hi’en- 2 oxyurea
ylet]@xl) 1-bpddostyynas.eth¢ eptlcaillsqmeﬁr fapin of the (S)-enantiomer or (-)-isomer of 1-

R EORGC A IE R MR M1

5 629§y3v9,cltﬁ§ @gucany PeusY geRAS &ofl TRY-Bhdiiotaer NBi fkg%dhfé‘r of N-(-

king small fartlcl es of Ilpox cggnase i nhibitors and
ben%?ébh‘@@%ﬁﬂdpthv )SEbydigoreali(dessribedre firacxanmlg, in WO 94/26268)

mlxﬁﬁ&o&g&%s(s)-aggé g()i/% 1so%e?t rl%% ﬁi{]@ ?gtﬁé\[be%lﬁ%en A’aqél arrﬁ 491 and

articles o enase’ i

polymmrphlclfeﬁnmfzmbetoh; X p@eineseater Rcdidrar. s of the
esent inventjon typically have an effective average
(0080, | @esffr&@d&flentf%Waﬁfﬁﬁlmenhlmt%ccﬁmmdmselecte from the

groﬂr?l éc;({ngir%gn foefg rﬁ?g%ﬁé@@%@%&lfe%—ﬂ%%r{)%%o Yile ?%’acally pure

(-)-isdoent of 1Al erenns bitbienRad ethgl)- Ielyydrethoets and rihé Ld)@twkgly puite (+)-

mon%%éfgég}teqﬂgﬁg L%%ﬂ@#?@@é%%@ln ég v di ffraction,

[00sQy aTpd fe@érﬁr ihvedhbn SpRIIRET RBmpbAkbS) | of Bgh4Mm ﬁﬁﬂ&l@s of
| aser I}l@g t scatterin 13 WO 2007/ 059515

lipopernessipb)iosn 9aghods MpL pBKing $mglh1pam@b@ lﬂ‘fdtpoamgf(nlalkeﬂmhlbltors

r resista
o o, 0 ARGl ELED LA B GRS vt
withedreall perictes oftlipdkggchasecidhibitors. ThY aliepartifls B the lipoxygenase
fractiopati on such as gradjent density centrifugation
inhibjforg of the mresept mvention typically have an effective average particle size of
from about 50 nm to about 10 microns, preferably from about 100 nm to about 5 microns,
and more preferably from about 100 nm to about 2 microns as measured by methods
including, but not limited to, light scattering (e.g., photocorrelation spectroscopy, laser

diffraction, low-angle laser light scattering (LALLS), medium-angle laser light scattering
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fractionation. The particles, however, can be prepared
in a wide range of sizes, such as fromabout 10 nmto
wahortos&asm crons, preferably from about 20 nnPCoO/USR®EN60939

20 microns, nore preferably fromabout 50 m. to

about 2 mcrons. The preferred average effective

particle size depends on factors such as the intended
route of adm nistration, fornulation, dissolution

rate, physical and chem cal stabili ty, soI ubi lity,

{0Xd hi bilit
OuATEDT ight BB RR Bl ouel Pt ctroh AR HA i Rtra(Coutter
methi§d, Nfbr 2B¥an@ilg), OflebidLP, nilElob@sbyi gl@éhﬂdldl@:troﬁubr N@mic-force, for
limted to, precipitation net s, mechani cal / physi cal

examgple).i ef &y %aci@na@@u Stighogs rﬁach@l@rs densethy enirifugptiong opderce-field
frac{i%%ﬁn'ﬁ}% 9t'i‘ctle§° 'ﬂ8§v ! %a%' r%gé}%%ﬂga WiRE D g &g'g'{z%, such as

ct an ryrng ne
frons wipet ¢ 0 inkd wadbofit 50 ducrﬂfm; bﬁbﬁaably I‘Ifﬂ)nh athoureD oot dbodlSZO microns,

suc ose _di scl osed in 745,
morg pj sraé%g ong, ghogt éégm 9 dhgyt %gscross odie PB‘?éff?@ %%ag@ﬁfecﬂve
partRld.éize @%ﬁnds’scﬂ %t&@ guch@ls %ﬂéeliged O a(ﬂéiﬂlstratmn formulation,

6, 604, 6 761, 5,922, 35 337, 092,
disselussd ;rata,g}hy&cﬂ?mdlc@@mlcab sta@&ty; gel,ubﬂl,tgagggsmy and b10ava11ab111ty of
the 6, 884 36 Re. 35, 338, 5,560,932, 5,662, 883,

%d 5,510, 118, 5,518,187, 5,534,270 5, 718, 388,

[06_82316 2819133 ,paﬁm@&%ﬂa%anso'iulﬁ@ 20 g&undbaﬁ b m@de G4iAd hny appropriate
E lication nos. U S. 2002/003179, 2004/0164194,
methorbipchitigs 9t nedimishio; prgeipgaiommsthodipmgchanisal/physical particle

smeWe%%t?&G k%et}ll(?dgg llfcgggp elyﬁngls%gﬁg%g%ﬁf@g g{ﬂ%ﬂ'h%hﬁd§ coating

metB8ds) Gl R 73y fatand 86atBi31 mehdlL, 1§pré§§53ry1ﬂ§ 2o 2upercritical fluid

metfiadie A0 DL FIUTEBIROSIch 3G hpBhaslpsedoy Bob HIAGNOS. 2,745,785,
5, 1118052%2@ 8%%89,%2()59?88’*%5)9111%/7%%2257 847 aNh516423486 860, 858,410,

which are’ incorporatéd herei’n By referéncé and n®
499434, L0460, RO34,814, écﬁSﬁﬁﬁﬂ]pii@ZZJBS.‘rnﬂﬁ}YgWZsﬁﬁBV 409 6 177 103,

sl VbR 2 PRI oo el addeoRn s

5, 5Hﬁ11t8h@9ﬁ801|850563¢@70'5 11'8%8865@6@@99n5 669168511 3 665,331, U.S. Pre-
eni zation methods simliar to nethods discloseéd

grantmubﬁ@tfonms Ja5e A002/Q03d 93081/ 03 p LW 3PR4/P b3 6061 IIPCT publication
s PATBGIACLATSH 3081 BEBAEARL U PR s, pn

Appicatiomi Satal Nbsl@%m,ze@m%@ﬁm Romswmpﬁwwssm 10/246,802,
10/%7 iitn 1007087 0 3ek 3R, ol ofe &éco?-tpggefng?{mbhcatmn No.
200@7(99@735 68/3661856, fol0S478PF0/983, 39(51)11)11)5%% \éhﬂq 1/224,633 which are

I'i poxygenas€ |nh i'tdr in a watér msci’ble orgahic
mccspbra‘@dthetr@n cbryetafeeeme fand snads @l part bergof] 2Brefrrseidngethbds of making

small r{mles ofa 1poxyge¥1asealnh1b1tor are methods involving microprecipitation and

energy addition such as those disclosed in the ‘656 patent and direct homogenization
methods similar to methods disclosed in the ‘410 patent. A general procedure for both
preferred methods of preparing the small particle compositions of the present invention
follows.

[0083] Precipitation
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second solution that contains water, to precipitate
the |ipoxygenase inhibitor to create a
wonrey7gasnensi on; and, optionally, (3) addi ng eReTE2106/060939
the pre-suspension in the formof high-shear m xing
or heat to provide a stable formof the |Iipoxygenase
i nhi bitor having the desired size ranges defined
above. [0085] The four categories of processes can be
di sti ngui shed based upon the physical properties of
p [P , . et ermn t hrou
Lo T8 HPesRieR sah e, AR e Tt ol Gltgb b g Bieh of the
categeriiesraf pedcesses BB thetsiaps ©f: (@) distdieing Sipok plehesesiibiBitor in a water
. conducted prigr, to the_ener ,-angthon step.and after
sl Qg OLieti o Srete ot SOBBRT (@) uiking: Bedist solution with o
secoadisBRObY thil QBhtainEhRatBE 1h QR Rt 8 lfﬁo%%eélﬁgé) thitor to create a
category general ly include the step o I'ssol vi ng 0
pre-puspensiage sad eontiohally, t(3) adding energp to mhes picksuspdnisiostin the form of

. 158l £ ol t.he p. of i xi this salutio .
higtEde b ok B Yo ol <Bh TP of s EBobsind talibiiG having
the ddsredsive rahpes defiped ygwrase i nhibitor is in an anmorphous

em -crystalline formor in a supercooled

form_a N a,
[0083]y The fopnraiescuies of nrasesenganhe distinguished besedripomde, physical
' ] ] . ranal vti.cal . .
profch@Eor e i Tor BLEHAS H Mo Bhin 84 PRGWANERY iffectipy gudics
diffexprtial scapniegehlotineeteyf (DS€T)istueligsar totledr guitdbtestudy e&alusRY prior to
forth ove., Th 1 xi.ng step jis. followed by an
the eéﬁ%%y@%ﬁ?igﬁ’&i Sf‘?poarﬁl%?g@ﬁth&r?&?rgiy rrdditionste® r ed form of the
[ooigm\]erlti'fs@prdcgsmateweal ing step (see the 656 patent).

0&0088! Second Process Category [0089] The net hods of
[0087d skisomethndscefs thee firs guogess ruatagdey essenlly dhélydd tiee step of

3808 1 i Ry B B B iy o
step dif frhik gt thisrsohfliok with @k Aghicoal isbidBbe t@ et 8 ipfe-Rispbdifon wherein

re-suspensj on shows the |ipoxygenase inhibitor in a
the HpQryigiase HBRIDEPTISaHY ah AEarphas fgtxér agemaforgstalling form or in a
icl:e.si ' i.ghibito nd
iR S R 1SRG A387 SR PFORANTY clcoron
microseopy @vetheyendjtiet ttech@iquas tand | leas Sdrz @véasgd effedtivicOpdrii@e size
.hener%y- di #'Fon step but has less of a_ tendency to )
withiy, spe of e CHEGICaPYHFIeire Ta08eS Seihorhcahasar elibq snixingtstep is
folloWedt B\ aR bt Eﬁﬁitﬁfn_ Et@ﬁ anf] fiy gﬁ?{éﬁg ofg{r?vgft f?lgl'%v&ft‘foﬂgis an

bound to a theory, it is belie ferences In
annealieg step (spOttR007¢ 0865 PCT/ US2006/ 060939 particle

0B bl AR R0, 2 oo derL o, of the Suttactang

[00BYgC Rt hethedsafithe second process category include essentially the same steps
as in the steps of the first process category but differ in the following respect. An x-ray
diffraction, DSC or other suitable analysis of the pre-suspension shows the lipoxygenase
inhibitor in a crystalline form and having an average effective particle size. The
lipoxygenase inhibitor compound after the energy-addition step has essentially the same
average effective particle size as prior to the energy-addition step but has less of a
tendency to aggregate into larger particles when compared to that of the particles of the

pre-suspension. Without being bound to a theory, it is believed the differences in the
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[ 0091 ] The nethods of the third category nodify
the first two steps of those of the first and second
wWORoU@ssds categories to ensure the |ipoxygenaBeT/usS2006/060939

inhibitor in the pre- suspension is in a friable form
havi ng an average effective particle size (e.g., such

as slender needles and thin plates). Friable

particles can be forned by sel ecting suitable

solvents, surfactants or conbination of surfactants,

partisfe SEETRGRAHRF T8 SGPOPBEE P PR RS fhde ofidTiquia
mteﬁ‘ﬁéeabl I [ ty may al so be enhanced by the introduction
of lattice defects (e.g., cleavage planes) during the
[005&0e]psTbtlrdeC&SSr€‘gl’fftg¢éYfl rst solution with the aqueous
r I
LOGHIh T8 R0 of B iR csPRalY ploBRY s RO st B Re of he

firstt zi‘[ﬁi eON Yrévdshet icargstipto biwse tHer hp@iy@eﬁsysmbﬁoxahﬁthe pre-
converted to cr stals that are kingtically stabilized
SUSDEASIOR 4% ithg fHAb eaf%’]il AGEINET e BYTIRES B MWE |pért @zg W&Bh Stich as

slenﬁgaﬁ\?ep!égg‘ngﬁ1nt §te§r efH @%ﬂfb’i‘es Ky 1ect1n% suitable

rt|c have a re u
solvanigy evyﬁomnwﬁh an cmmbmanem df osurfpetiatisc Ittasterﬂmratuae eofnt‘me individual

sofii gy byt g RS i, il atso e
enh&RBY %S}Qh@fnhbbﬁ’ctfoh' AhEicpacfetil(Es., cﬁﬁv@é&%ﬂ&ﬂe@ﬁdﬁxﬂ% the steps of

partlc es of t he presuspensi on are In friab
mixgigathe frstesadpigpmivdtic dh?)(ﬂﬂﬁdmtﬁaﬁomﬁ@lb e$h18| yfoulndd appy dy rapid

crysgeH 1%25 sggn Qﬁ&a{ﬁoq'dé@h gg p?&r Jta%oﬁ S t hh B gh% gé(ﬁ?c!:cﬁﬁ& step

ze ran ess ng an or

thes@di‘nﬂﬂei aﬁyswtseme cdﬁﬂvertsd &peryktaks&hamte hﬂéﬂiball?tlsecbﬂizﬁd aedH&ving an
in.a, friable form [0092] Fourth Process Categ

avel[a@egeﬁljecﬁlw PRéckodize wnﬁlﬂls%é@él those Qirthe RTERISPINSIOD. “Kidletically
stab?l elt fn@ 5315%151 ey %O{C&ﬁw& f’e‘hﬁenc?'t ?%gﬁ%&g@% n_ (rnelpared to

| ecte e energy-addition
partmid:sethaahrel mtgemarwﬂgd;tabnlmedl the suct mstaméi the edngrgy-addition step
d as it.is cre

resu i aP Tk S4B of U rishla peiclet BY gosiiperthe Rrgiles of

the P&@ﬁs%'eﬂm&h SreRh @-frigbIRREAS 1R ofg%nﬁ:xdéﬁﬁy%ﬁn& arC Akd éHsﬂ? And more
l'ence, pressure gradient, shearing or inpact

quigkdy besprepamer o i préicheewtithinr e desirei sizavenges omhent pempared to
pro?egmag%/an mc Q?Iﬁﬁ QU nvg?{fe n[gea gtg b%&eg%?tzt%egg talgapntg%en&]eg itin a

fnaEl@l’iMQﬂitl ng rmtter that is thernodynam cally unstable
nto a nore stable form by single or repeated

[093%%1 i EaprthyProgess (GiREOBY) (direct heat or mechani cal

Lo Do Bh s Se e B PSS bR S 685 cioty g g Sl sobfent are

simaltdricovsy sty ecterhtoethsi annrgyfadtlhmnssrbép T hiugrfintable anateridles generated

. ordered to a nore red. lattice structure.
in-sp agd fapedigiely cqypinug ‘:t%a?élﬂsf @n may occur by a

[06'®&] dahb REer@§-aHii€ion step can be carried out in any fashion wherein the pre-
suspension is exposed to cavitation, turbulence, pressure gradient, shearing or impact
forces. In one preferred form of the invention, the energy-addition step is an annealing
step. Annealing is defined in this invention as the process of converting matter that is
thermodynamically unstable into a more stable form by single or repeated application of

energy (direct heat or mechanical stress), followed by relaxation. This lowering of
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surfactant nolecules at the solid-liquid interface.

[ 0095] The first process category, as well as the
weeowrd9sishi rd, and fourth process categori espPCTaIS206/060939
further divided into two subcategories, Method A and B

shown diagranmmatically in FIG 1 and FIG 2,
respectively. [0096] The first solvent according to
the present invention is a solvent or mxture of

sol vents in which the organic conpound of interest is

I 1 SCkDbl e it h th
e 48 8250145 50BN Lo B, ol o o
order&d;hattmd stroctwet eﬁd'eernutlsrellybth'es $ia‘t|§1hza11o©gﬂa:3aéa¢dﬁby & FeofMrialg of the
a m i em)euels ound to an
surf taé% Og%é‘gfﬁﬁ&&@ ‘lﬁlclﬂe “xygen, nitrogen, or
[OO‘QBIJGVTIQ G pYddessY beﬁeg'lﬂ'g M el ds £ REconld® 'ﬂhﬁfj 3gd2§£}‘ﬂ? process

el enents. Exanpl es of such so vents inc
Categ?l‘tesn &an |benfurdgr dojidedalingo Hutos sutmatcgeses( (Miétirad yA caind B shown

r ox c ,acids, carboxylic
dlagga%l%ggtg&ﬁ?i? F@I n?cmgiyg n})‘ﬂ%% c aci ds, phosphoric
[ 0086i] dSTheafiistl sl véan dcd,tﬁ:@ﬂ? to [tl(koﬁ%l;en@iﬁ\%ﬁn&i( %@i&\?en@ br thi€ture of
first solvent al so include aprotic organi c sol vents.

solvegssran grhigh, theeorgpip icompennd @ﬁtn@ter,eahwr@ ativblycsobepde ahdrvehch is

dhik r 0 r acceptor

mis bechlljl\gght%hsgyc/&fgac(g@%ft'f :egc‘:lf\é ]Ia\a; gkgﬁ%t%ﬂug%ngtt i*hg ‘g 'S%d to water-

misaibie pa:d)iaxs sompoumds,aihi whick al Mehbgeni gtom @i the nddlecuds & béund to an
s d%.ll ned by the International__Union of Pure

| v
clocFPe Ay 1P PEh B SIERY, TIORACOTBIRGEAEIEY A VEnand VAl A in the
Peridd@€ MiaBRl (S}Qéiem@rﬁéj @ampﬂeg %?)suchb‘sé’l%ﬁf? 'chhY&et Qutaare not limited to,

conparatively high relative permttivit
alcolpla| @eines (primanyserasecyndagyle axxunes; Ihadro&anncl&c;ldsanﬂr‘tmxyhc acids,
cannot donate

Sulfozlb%?cqéﬁ 'y Hﬁ?sé’ Ealiﬁg 4 vgﬁﬁﬁgﬁogf & S’t aén 8‘? PBng hydr ogen

[00D0NdsOther @xarhleBlofthe bt otvéR - albd ARBIdeDhReli@lor@h ‘icots?ﬁrents
solvents can be selected fromthe group consistin

Somg off hese aprofie sglvenyp sen farmeblydragembarnds mathewaten dlat can only act as
0 ubs
I e -
solveyclis © dgtolhﬂr@rotml Mvelk[)lesastdéf ﬁg@ sz&he ﬁrﬁ%ﬁﬁﬂ@ﬁ% Um%n of %’ure and
xi des subst.itut ed phosphates, phosphonate
Appie EREMEES B Eampaadiuratiohs TR Jtm s logtnd Be. 1997):
|'i l&esol%rﬂ%m |aSéHn{ i‘dt% q)e atiye ﬁ%ﬂwﬂy (or dielectric

2- E’éﬂsfa‘i’llt)' eQ@P& iz t dipole moment, ¢
Prg il S .
te rasydgo lmre%ﬁ)f fuf’ﬁ% “tetramet hyl enesul f one

, acetonitrile, and 17 WD 2007/ 059515

| f
[00&%511, &%@8 gm&ég sefvere cambe FSleqipb ptha sraie qoRmtig of: amides
(fullf STRAREIRNGith 2ARREP HEkiSy &RnIE nﬁ’}%@geﬂf a{(ﬁl}ls%, ureas (fully

substituted, with no hydrogen atoms attached to nitrogen), ethers, cyclic ethers, nitriles,

ketones, sulfones, sulfoxides, fully substituted phosphates, phosphonate esters,
phosphoramides, nitro compounds, and the like. Dimethylsulfoxide (DMSO), N-methyl-
2-pyrrolidinone  (NMP),  2-pyrrolidinone,  1,3-dimethylimidazolidinone (DMD),
dimethylacetamide = (DMA), dimethylformamide (DMF), dioxane, acetone,
tetrahydrofuran ~ (THF), tetramethylenesulfone  (sulfolane), acetonitrile, and
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class. [0099] Sol vents may al so be chosen that are

generally water-imm scible, but have sufficient water
weabwrmsditsy at | ow vol unes (| ess than 10% v/ v) PCO/USRE06/060939

as a water-m scible first solvent at these reduced.

vol unes. Exanpl es include aromatic hydrocarbons,

al kenes, al kanes, and hal ogenated aronati cs,

hal ogenat ed al kenes and hal ogenated al kanes.

Aromatics include, but are not limted to, benzene

he R 2y iR Oierfe SAMERS bl hans, BREPE SREE st Fuflngr of his
clasjsncl ude, but are not limted to xyl enes (ort ho,
or para), and tol uene. npl es of al kanes

[0q9rﬂﬂ| udelvenssmast alsede qhiopin; gt ﬁ‘i? g@s@@aﬂéf WhlgHFeRsgde, but have
s 0 DS 3 vy S0 (i SPBARIS, SRR ltpiviv

firstt solveattl air dlese)zedweed ,mlmemenﬁmﬁplesannbm&d arcahaicu hytﬁocarbons
Exa es of enat ed alkanes nd m

alkegs, @nqﬁotanaaﬁﬁgge@@@ prgmafics, chg 8&%’1@{ aﬁ eneﬁeﬁ@é Li@ffgenated

alkaaei OM&@m& iﬂwﬁ&ns&l aff@h&n f_%’ed tﬁﬁ%enea@gbsmﬁed blklﬁlsuﬂst@uted)

Exanpl es of the a he above sol vent
andchg@g;g@hq oragialyhyche areaese Exﬂmplesm)ﬁ sudpstitoted benzenes include, but are

not ynﬁn%fl I%%?l %yi?lf’% Ig%l%( |4l e(}) Poglp Efla,rr]r%gcp %iuene pgxampies 0 aﬁ{ames include

but lard- Abtmeibdiel- & lHékﬁ@Z Oﬂdoﬁbﬂ’[@r&e Kdphnk, isooctane, and cyclohexane
di met %IsquOX|de di met | acet am de, car box

Exaggilesso b@leaeragedaér@maecmn dgndut geq pet eestrigged u%ﬁ@b@zene
bro%bﬁé?ﬁ@llles {rﬁlu %Hl ‘?@tolugffé haﬁ%mp]gg r&nﬁé 1gé FORANQ and  alkenes
cohol , glyce

ent ano propano enz rol,
inclbd& ,Yolue me gt yesmﬂlctéd. 1,'(2 ¢1bm1ﬂane1ﬂamé ,rnelhﬁeﬂmd:lﬂmédﬁ, ethylenedichloride
4- bué Eﬁdl ol, and 2, 3-butanediol), ethylene glycol,
(EDg;r) he<yl ycol mono- and di acyl ated gl yceri des,

[0(5’.".(5‘@1t B¥hmbRe %Pfﬂ%' AEof th@BIVeRElvest dELEYinstilié 8fare not limited to:

di net hy fbrnan1de 1, 4- di oxane, tetranethyl enesul fone
N-n@@]uylf,?epﬁnd)dm(m;et(lirmcthyll fé-pynfbhdqm)gt ﬁam,srohdmone (2-pyrrolidone),

L3t B rSIRinoRer) GOV hy CERHOYETEEde bur J TRy Hppamide,

cartOxRRE e(cTcﬁ'V@lch 35O BBdtic Cacil YAHAO G fiD O4bed), AlliRAIRS alcohols (such as
al kanes, hal ogenated aromatics, halogena ed al kenes,

methanabgethanaldisoprapanals 3-peplasele an g1-prepanclh diepeyiealoohol, glycerol,
but%gl?es tél};c%ief(gggﬁﬁérﬁ ol qtﬁgﬁtaﬁ&ﬁ latle4 Bﬂiﬁ}zlgcﬁél, aa%ﬁt Q}3-%utaned1ol),

robénzene t oo
ethydbdeoglgtcﬂj pepelent piyedl, atonet mmcﬁ%h vl yesrdese Bintsthyd esosorbide

e/ SR 9o, (EP0 o, AegRent ancy MRl AN,

t PR 2\ hox
(sulg(ggle?,s &rsgé)gtlﬁg%' %é%%g%&epe% %etlf’}g\g’e% < }hey Eﬁgn h %rgwho%phoramme

(HMBAE rtetralEefrandTHE)y dicthylcHRG R0-Wiitylmethyl ethePETBBIE), aromatic

I % 01%08‘ rgag]tif‘gl’e,s_ag%%%% %gk’gé%%@fg%%h% ics, ha%cg;'ér%a ed a].l%eneW%alogenated

alkanes, xylene, toluene, benzene, substituted benzene, ethyl acetate, methyl acetate,

butyl acetate, chlorobenzene, bromobenzene, chlorotoluene, trichloroethane, methylene
chloride, ethylenedichloride (EDC), hexane, mneopentane, heptane, isooctane,
cyclohexane, polyethylene glycol (PEG), PEG esters, PEG-4, PEG-8, PEG-9, PEG-12,
PEG-14, PEG-16, PEG-120, PEG-75, PEG-150, polyethylene glycol esters, PEG-4
dilaurate, PEG-20 dilaurate, PEG-6 isostearate, PEG-8 palmitostearate, PEG-150
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pal m t ostearate, polyethylene glycol sorbitans, PEG 20

sorbitan isostearate, polyethylene glycol nonoal kyl
wethers9s1IPEG 3 di net hyl ether, PEG 4 di nethyl echeis2006/060939

pol ypropyl ene glycol (PPG, polypropyl ene alginate,

PPG 10 but anedi ol , PPG 10 nethyl gl ucose ether

PPG 20 net hyl gl ucose ether, PPG 15 stearyl ether,

propyl ene glycol dicaprylate/dicaprate, propylene

gl ycol laurate, and glycofurol (tetrahydrofurfuryl

T A [l T we—

glydoNRynoal@h ethersp IPEKBB rcﬁﬁheﬂlw sthes (I?ECG%ﬂt dinteriey] iR aﬁélﬂlpropylene
The second solvent is

ety RS peGpenicne HaraHtacREne bygnodih PREy Hemahsb elucess cther,
PPQ- Q@el thethfhi %h?&;sc\! entinémy éqSCOF&%gP Ry drer ) V@?&{e glycol

sur f act ant wat er - sol u pres
d1caam1atpﬁdmapdatea psypyéaneighycotimntass, and gtycpﬁmle(os:mhy&pﬁlrﬁlryl alcohol

vi scosity agents, tonicity nodifying
P°13§§’3§1?‘§%1¥ g@?%‘ﬁ’?l ng agents, absorption enhancers,
[0RG! r atA GReRABANGRE Solveld P N-Ikiny82858/idinone (NMP).  Other
muco- adhesi ve agents, coloring agénts,” flavoring

prefa@%ﬁ@st safyenis #18 anetbanel end bnﬁm afidyi ng agent s,
t ff
oERETAL AR 7B B0 B P SRS B G gt

by eelf acmlmwtsslvfsm negahlise g;ona@kh ouffeg, GaltHsaeftahi(§Y waer-soluble
the particles in the present invention can be
POlYTRGTS RIEIFTYYRT: %ﬁ%@b&%&n&ﬁman’fﬁpoﬂwemr@tegtemameﬁwgsagents

r I ct
v Y RO e, XU o o

pengiration enbhmisrsami tmedlfylmg ragmtl; i msaso—adhedszrel agehisy &slormg agents,
conbin 0 .0r con of the surfagctants
Rav G0 s AR08 2Pk BobyinRlasknS SHRCREREAEeHS solents, co-
solv@ﬂffslbiiﬂfeﬁs arld omBibfiGiFMle3e 8k @pRARSENt iNn the
03|t|ons in an anount of fron1about 0.01%to 10%

[O(WO«;BJ %m@bh @n@p@ntwfor corngbadieriog 06 2sspoiating ta theYantioles in the

prosk 0 8B, D! BRI P oA AR i Sacans,
zwitdrionic rshﬁ‘a‘cﬁhmt eqaol;ahé,qrw sﬁﬁ@&ﬁh@n@h@%)hoﬁpﬁigs $idifically derived

aurate, sodiuml aury sul fate

surfpeiafiie U peids and thej dwvm@ﬁtdwwgtﬁ@swm@n@@nsw@pmngates
of tRd Qﬁl@eﬁ:{ ts ﬁés‘aﬁf)é/d b&%d' fb@éﬂl&a‘a feldhne %ﬁ aPBH%S&h&ttlog The

aci d eir sal um car ox me
surfhyithmgs axcl pisseam din thee cmmpmhﬁcms iz haal ammmc iofl frocke akye 0% to 10%

aci.d hoI hg, .taurocholic acid, and

QA L o L

[ 0034 0SVifBIcN Xﬂl@ﬁb | sakfas8nts ShARAd Buttdrk hoR MhitddSto- %ﬁégi Sulfonates,
cal ci um st earate, phosphates, sodi um dodecyl sul

arylcsg}fg@ﬁg%@m phesnhatess y]clgh(@p]mnates potassium laurate, sodium lauryl
T L T
sodibmufosiRinb ey phesplatidio agiahi phedssaltd, Bodium carboxymethylcellulose,
bile acids and their salts, cholic acid, deoxycholic' acid, glycocholic acid, taurocholic
acid, and glycodeoxycholic acid, and calcium carboxymethylcellulose, stearic acid and its
salts, calcium stearate, phosphates, sodium dodecylsulfate, carboxymethylcellulose
calcium, carboxymethylcellulose sodium, dioctylsulfosuccinate, dialkylesters of sodium

sulfosuccinic acid, sodium lauryl sulfate and phospholipids.
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WD 2007/ 059515 PCT/ US2006/ 060939 [00105] Suitable

cationic surfactants include but are not limted to:
wquei7@syssy anmoni um conmpounds, benzal kkoni unPCT/US2006/060939

chloride, cetyltrinethylanmoni um brom de, chitosans,

| auryl di met hyl benzyl ammoni um chl ori de, acyl carnitine

hydr ochl ori des, al kyl pyridinium halides, cetyl

pyridiniumchloride, cationic |ipids,

pol ynet hyl met hacryl ate tri methyl ammoni um br om de,

sul f oni um conpounds,. pol yvi nyl pyrrol i done-.2- )

00 LD 5k SHRbIR FOOD Iy PUFATHIS 1 FLUE B (e RO Ljied to: quatemary
ammBﬁ?ﬁﬁ{je&)g{ LhdEt Bza BGHR USRlorfled M AR irirRARSIRRNi  bromide,
conpounds, quaternary anmoni um conpounds,” benzyl -di ( 2-
chitosimso tanest thiydefte il benzaamoeniwmishinridgeacyt swmitine hydroailarides, alkyl

. anmonj chl gri de. ..coconut ..trinethy]. . i
oy B ot gr P LERGT Horigtr sFpRR o SR g By methcrytae
trim&iY1@hhfd8ium COBRRttle, TetsOifbnitinhy dompyeidsy |  péyinlipsrrolidone-2-
brom de, decyl triethyl anmoni um chloride,

dimmadh il ORI G P, OPPERSeoTiogtas] ammonium
bronfy Bkl dRAH oo, BFBRB WA S ARRTHES boperi diC-
chloddetigi ety ydmdniamobapetity,| cozomuinirinmticyi| anindeiubr ohloddg, coconut
trim Bl AR oL FOPGR, GRS Ge RFHYA HIBRPRTER R rAgontum. chloride,
cocogl}ifme hlt%%r d)élgﬁllzogﬁétgﬁ%rﬁfﬁﬁﬁﬁfn&' B oEHE Ydec Uiy e amindiivth chloride,

nium chl ori de, |auryl di neth

. yl
decybe dirydthylaimydrixyethiph orrivateniuima uehjoridt, néedyy | diteatindn diygiogyethyl

TR K R ORI s, -
15-dRABIRHI byAr&BletHyil dimdidkdhlor{detohfiled tavahty Hinteetind \Hydroxyethyl

amoni um chl oride, N- tetradecylidnethyl benzyl ) )
amuanisni eeTide, cracgrutneimeeirlr Aydoxythidt ApmoRia cipomide, myristyl

. 2 e | o .
ol P S8 A e,
diméall szl dayohiuirbidnyidenemyl dimahylt(sthendai)k piomonium chloride,

laurkh KGRe e (SRR D BEmORR i) ik G e benzs!
am:g@éﬁﬁr%lcgfo'i’ﬁéy' Rt r(ltghkmzdiﬁﬁﬁﬁfﬂb&@ygahﬁﬁmnium chloride, N-

enzene di al kyl anmoni um chl ori de, ) ]
tetradecl] diewyiydbaneyhy lamamorowiu neldbiide | degnolydrate, dimethyl — didecyl

G LS S P L T ——
chlokidea P htiia¥hy R oni@MMORAEDY CRAIkgI-tiieethylammonium  salts,  dialkyl-
dodecyl di net hyl benzyl anmmoni um chl ori de, di al kyl

dimplépipaivecniny | saonilmye himampilel  legueuny | ghlprds  cthoxylated
aﬂc;%aﬁ}%c?a:l%@ig%&%yﬂ fum@! %é&ﬁ?ﬁ%(#xyﬂ%&{wlm n'aﬁg}eu’)ni%mlz salts,

-

enzyl amoni um brom d
dialkylberichy disticrmnimonivir ohiotids,, N@idecydimethily imenombma whioride, N-

et QB BEHSGEY FIBIRA SO RPN N A (C12-14) dimethyl
1@@%@%@;%@@0 RhioMde a8l SRIitPAPMARy SinfRkMh chioride,
dialkyl benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride,
alkylbenzyl methyl ammonium chloride, alkyl benzyl dimethyl ammonium bromide, C12
trimethyl ammonium bromides, C15 trimethyl ammonium bromides, C17 trimethyl
ammonium  bromides, dodecylbenzyl triethyl ammonium chloride, poly-

diallyldimethylammonium chloride (DADMAC), dimethyl ammonium chlorides,
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al kyl di net hyl ammoni um hal ogeni des, tricetyl nethyl
wamorsests chl ori de, decyl tri met hyl anmoni um br 8aTA82006/060939

dodecyl tri et hyl anmoni um br onm de,

tetradecyl tri net hyl amoni um brom de, nethy

trioctylamoni umchl oride, "POLYQUAT 10" (a m xture

of polyneric quarternary amoni um conpounds), ,

t et rabutyl anmoni um brom de, benzyl trinethylannonium

PR G SRR TARE i v

decﬂ&iméthyllaﬁﬁncdmlﬁh um cbtomiidele, h Eﬂdde@lﬁl@ﬂiyﬁanﬁﬁomum brormde,
aternlzed polyoxyethylalkylanlnes 'M RAPOL
tetragis wammanm - A beaisie

WWI dirlﬁ%ti}’}qmmomum chloride,
“Pdi% &I‘T‘IB*”(H%%&&%Y b olﬁﬁé}g:u %f%(ary off azg{ %ounds), ,

pyridiniumsalts, amn am|1 um
tetraimt}tlsrxmpnmﬂtm rabmitie, Qmmnzyelr mmmythgtanmhanuﬁe%romtdbhphamm esters,

PR P RAE e B L ey | y%%m figmide, ety

pynafmct%lodd@ ﬁélt&ﬂéalt%r RBatcAishd %63%’ B8ylarh B4 OEMIRAPOL”

Suitabl e nonionic surfactants i ut are not
(POllYﬂ‘mt@T@dlm-@) “Afrohyask yakylydimethyl btwlmmm @ilorides produced by

th bi t fatt , .alk
RocEDy BRYERHIERG S Bl BoifoRec i Feinifte Ml ipgotonated
quaRsiagy Sacrelemiics aﬁn&ﬁﬁ@ﬂé&, q@dtM‘ﬁSfyy lpoly@Sdrer 8nd Wa¥i6RicObuar gum.
nnnostearate pol yet h ne gl ycols, polypropyl ene
bengglienivm, chlprads, agggyl e%@ifejhyc ynmegiugs dropudey (Tighenstienine, and

pol&%‘hﬁ siearyl al cohol, stearyl alcohol, aryl alkyl
yether al cohol s, polyoxyethylene-polyoxypropylene
[OQﬂchb] weﬁ*mtablpoltmnmssurfmhmxamm bt hatk calot ullasiesd  to:

pols?sié%%@% F i Ehel ke Holapolesbors, arbiin Fie 1 ssirs. allol

polﬁﬁ@éﬂ%&h@l éulﬂi‘t%s CBbIL e RBBlencP BtYS 868 Natdrd es%rb@ahaéé‘tgps glyceryl

derivatives; hydroxyethylstarch pol yvi nyl
estegﬂ, cogi@perol p@nqmshqgna‘ppyr rslyatioylene t glgpmn qjqiyprnpylene glycols,

pol GRSl an Ry BT Rralil ) e Bpteaf Roohol, ary aly

polysBRsSt Sastdle, RfRStidlebpalyeahpbpylesd or@@ﬁ@lﬁﬂ@ﬁ poloxamers,
emul si fying wax, sorbitan esters, ]ﬂ]&sl yoxyet | ene

pologaijneset hemacthylegllpdospet hy hadwxgediuise, oi | E@OKWaGﬁhVJ%UHIOSS

hyd\cb%yé&%{%ﬁ{e %lggégFygig{il%k%B{d%}(%d?eﬁthosﬁzt d ttalhne cellulose,

polysych'hamﬁm ogtyichg edtarch oderivatiysdr hydtpxmlyjlstarch polyvinyl alcohol,

I ul t hyl cel | ul
p"hﬁ‘i’ éﬁ@f@fs’ggﬁqﬂtﬂ% 1L %fﬁ?ﬁab%tu%%gw oreflesy | degtrpry glygerol, gum

aca®lit iRl &@tsol, trﬁ!gdéﬁﬁt}isgl%érbpﬁloﬁ%t&é%ﬁt@Sé‘etos@@angdléBﬂol cetomacrogol
al 'cohol, polyvinyl pyfrolidone, 4-(1

emulsifyingrataity B@bttgn threnmlymej&mémev\ﬂkﬂ ehéry) miyowcth}éene castor
a d fornald 0l oxa

oil. Yt bR SRy BB ST watf L pld, B el e, atveols,

polﬁ:ix%&@feﬁé stedPates, hydroxypropyl celluloses, hydroxypropyl methylcellulose,

methylcellulose, hydroxyethylcellulose, hydroxypropylmethylcellulose phthalate,
noncrystalline  cellulose, polyvinyl alcohol, polyvinylpyrrolidone, 4-(1,1,3,3-
tetramethylbutyl)phenol polymer with ethylene oxide and formaldehyde, poloxamers,
alkyl aryl polyether sulfonates, mixtures of sucrose stearate and sucrose distearate, p-

isononylphenoxypoly(glycidol), decanoyl-N-methylglucamide, n-decyl-B-D-
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i sononyl phenoxypol y(gl yci dol ),
decanoyl - N- net hyl gl ucam de, n-decyl-13-D 21 WO
waQe/08¢9515 PCT/ US2006/ 060939 gl ucopyr anosi deCT/UuS2006/060939
n-decyl -13-D-nmaltopyranosi de, n-dodecyl
-13- D-gl ucopyr anosi de, n- dodecyl - B-D naltoside,
hept anoyl - N- net hyl gl ucam de, n-heptyl -B-D gl ucopy-
ranosi de, n-heptyl- B-D-thioglucoside,
n- hexyl - B-D—glucopyranosid- e; nonanoyl -
hyl m -B-D- gl
glucqr;fy%aé% ugfc}ﬁé;gzﬁyp-d? ﬁp}ggnos ucg&a/ec 9 —D qucopyran051de n-

dodeBéDBch YDA éﬁ% 1-RGh¥thyBieainii O aL 16 SR BIOSIHS- ranoside,

estero chol esterol derivatives,
n-heRFG vi Bdmmogllpc@ﬁ@ Vi tmh@xyl-E-D*&hwopmd@Sﬁ-copm yrré)OQaléﬁyl'N'

t at
metsy|ghngife i ony oY Gestichber BVG0E) SARRILA i dampicq oot
B-D- ?ﬁ w&ds%abc@pslmmsgm@yrmbl PEGCIcgR S0l EGH-dholesterol
he sane noleclUle. Suitable zwitterionic surfact ant

deriviatiees) PEGDuitamiy &, REC-vitamingd angl apdemesqpehmgers of vinyl acetate
Sui t abl e phosphol i pi ds incl ude
and gﬁgls@%%thdghgchol i ne, phosphati dyl et hanol ami ne,
[oodoag )Zw@ei;lémb @uﬁb@&ﬂh aect eﬁa]md:a]lyi tegitral ‘Bmtqimsms local positive and
di myri st oyl - cero ph ol am ne
negagiye sharpeoyih 1@4 & 837BS mﬁﬁegg t%@ﬁoﬁ“aﬁ?% q W@é ants include but
are 3{0§t ﬁﬁxlﬁ’@?l ’cc?l X\Qﬁt%ﬂoﬂﬁgogﬂ&gt hgﬁ}lﬂgl a'@lﬁ?&b%?j?%&phoﬁﬁﬂis include

gl ycer o- phosph ol am ne

phoswhaﬁd.yﬂcéwhné phtwsplredidiyisthdgolatmane, |dmugb'cgprphq>sldmgﬁ@nolamme
e s L PO B 5, R TN koo

phos&)ﬁoétﬁﬁﬁﬂzfiﬁﬁlﬁhgb]!’]]%)d Sdistegyl ly§&§¢1@ﬁ hDBt‘hSiﬁﬂl@thhﬁl QDSPE) and
conbi nati on t her eof 108] Sui tabI e

dlolmlfg-lmeawhomh@pth@@larbmp @PE& | Mixtuses tqf pKOSPhohplds that

o Y55 LGP IR, DL AR s mvcnion S

mlxﬂ&%s}lﬂél‘d&é Bitere mrlﬂmtdalatb aysephosphblypiils)ekg at swybeisphospholipid or
vinyl ethers, polyvinyl esters, polyvinyl halides,
aHYQEpI@WWVl Kﬁ@lldone pol ygl ycol i des, pol ysil oxanes,

[0 0@.‘6'8)1 EEF%{SJGB?J] ﬁélgrﬂ{o%ﬁ;: ;ﬁ‘ﬁﬁﬁ{;&{ﬁ'@ rlﬁclué;l@ e Ofre n%k Lfﬁﬁlu’ted to, polyamides,

cell l'ul oges, cellulose etheéers,
polyce’-dbbﬂétes qaoéxadﬂesrlmesnpdlydkylcm gmcobesolyp&w:m rosld@rs polyalkylene

tere}gfxﬁlé ,ng) Hngﬁ aﬁgﬁ(ﬂ%} ﬁﬁ%er@?rstg?lgrxllngg gsters pol%r\nnyl halides,
polﬁﬁﬁﬂ%lﬂbﬁ@y#)olﬁlﬁﬁhd&mﬂdllﬂfs@léﬁaneﬁy Hobirébiinds B®d Nadpolymers

| ose | ul'ose acet'ate, cellulose propionate
thereef] Rlitybselluless: Aydrosyalkylaeluloses, (collgase cthetst egllalose “Ssters, nitro

cellﬁpéegglg erscgfr %‘?ﬁ]ﬁog&eﬂé{i hﬁﬁklgpb' legé%r H%‘?A}Jsl léleﬂcﬁSse ethyl cellulose,
hydmw(dﬁ?l hwllum%h dwdydmlﬁbpylp ththﬁlt hyellodeiséja dryytatybytyl methyl
pol y(butyl met hacryl ate), poly(iso utylnethac e),
celhﬂ@ﬁe;:(%élse%smcrata@s sellviese ppiere GelElpFREcHaE I t&iﬂiﬁ; cellulose
acetg%: Q}'gﬂllﬁé{%y arbnsl) ﬁ#ly«%eﬁﬁl%ﬁe RRhBEPRERY LB RASE Y ufihgle sodium

salt, poly(methyl methacrylate), poly(ethylmethacrylate), poly(butylmethacrylate)
poly(isobutylmethacrylate),  poly(hexylmethacrylate), po1y(1bodecy1methdcry1dte),
poly(lauryl methacrylate), poly(phenyl methacrylate), poly(methyl acrylate),
poly(isopropyl acrylate), poly(isobutyl acrylate), poly(octadecyl acrylate), polyethylene,

polypropylene poly(ethylene glycol), poly(ethylene oxide), poly(ethylene terephthalate),
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pol y(i sopropyl acrylate), poly(isobutyl acrylate),

pol y(oct adecyl acryl ate), polyethylene, polypropylene
weoaborfoseniyl ene gl ycol ), poly(ethyl ene oxide), PCT/US2006/060939

pol y(et hyl ene terephthal ate), 22 WO 2007/059515

PCT/ US2006/ 060939 pol y(vi nyl al cohols), poly(vinyl

acetate), poly vinyl chloride polystyrene and

pol yvi nyl pryrrolidone. [00109] Suitable biologically

derived surfactants include, but are not limted to:

Iy(FRPPT Io1\S; { n S . bumi
pol(UBAP AN | PRI aLAREL "pol PARHTE B T ipprgpe and
poly&xinytpefeolidwhei oni ¢ surfactant is a bile salt, and a
referr. bile salt is. deoxychol ate. A preferred
roogRiSHiERw biedily derivec SYALaES RS Duingre not limited to:
lipofro®idy] I ®htind Od4aink Q¥shelher §1bumi%, caﬁsin heparin, hirudin, or other
(pol yoxyet hyl ene- pol ypr opyl ene bl oc éopcﬁ yners) afe
proteig.oxanmer 188 and Pol oxamer 407. Anot her preferred

rhagt .S, a peqylated lipid, preferably . .
[00?%8 I%t g%%e%e sf)%ﬁ(l" ig%]rtgc_:tart 031‘% 1 11e? §a ﬁpifaergr%arred bile salt is
deosicheldicmert paéfeiee MnesRE tsuifhiot@it isOR, pdlhgkPdsctiet! &% g['éferred

suspended in an aqueous nedi um further incl'uding a pH
POlYﬁE‘Pﬁ‘é@W‘F@ (el eervethsignezol@ronylengd)loek ¢apgliangsak ase Poloxamer 188
[ 0 |04t i um hydrgxi. de
nd 4y R BBt i 0L HEMHES T ey«
pegitlated phdwphylipid. aci ds and their salts, citrate buffer

[oog.:igj gllﬁgtaﬁp%lf%;& ﬁﬂ&%’g};ﬁ%& gcle%t%l@ep I}q?%sg?lg:ig\:renﬁon, the particles are
st SRR P SOEE0 T0T BEEARLAES il pr
adjustipgagentpl intludo Satrimealot linnitdd tmisndivachytsoxifle, (ydidhloritheid, tris
s pedi um.may..addi.tional l.y i.ncl yd n.osnoti
T T T NN e T
glycgioy-d @hioBphakd)Or gani Celgeddos-2-phokPpi@sacchar i g tich as [actate,

__dextrose, a djsaccharide such as sucrose, trehal ose
tris(Bycoxygnetbddamigomethsng c warnasacahatfiesas monaf.f idhosand amidlkylated

- SUQg : R itol sarbitol. [00113]
R R e v L A
[00iLaR] BItteoaquiesus mediuntings alidittonally ihéledé af Sbmsad PRRSuré adjusting
ngr eat e a]algi rst .sol(ﬁti on. The |ipoxygenase inhibitor
28BS RH P B G 8tYCRTID 1OREgNICaT S @ JuoBORRGcpride such as
dexthRb,UBishMh¥idS SRENSYN QR BB, trré}ﬁlo%?!aﬂg'rhéﬁ ¢4 Frfslagcharide such as
| i poxygenase inhibitor i'nthe first solVent,
raffippsef @dayieyr steoltvdnaich es mamiil lagd s@bpyl. r ol i di none. 1 n

iyrent, the |ipoxygenase inhibitor is added
[00??§39§§§§?Ab_01 to about 50% (w v). In another

[oogmapdhMethod Bhehd liRAYYGERARRIbIBPIs Tt isdobeadH 8 £r5QBvent to
abo%{t 0.01 to about 20% L
create a first solution. The lipoxygenase inhibitor can be added from about 0.01% to

about 90% weight to volume (w/v) depending on the solubility of the lipoxygenase
inhibitor in the first solvent, preferably methanol or N-methyl-2-pyrrolidinone. In one
embodiment, the lipoxygenase inhibitor is added from about 0.01 to about 50% (w/v). In
another embodiment, the lipoxygenase inhibitor is added from about 0.01 to about 20%
(w/v). Heating of the concentrate from about 30°C to about 100°C may be necessary to

ensure total dissolution of the lipoxygenase inhibitor in the first solvent.
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(wv). Heating of the concentrate from about 30C to
about 100C may be necessary to ensure total
wdizewgsesison of the |ipoxygenase inhibitor in PaoeuUS20s060939
solvent. 23 WO 2007/ 059515 PCT/ US2006/060939 [ 0 O
115 ] A second aqueous solution is provided with one
or nore surfactants added thereto. The surfactant or
surfactants can be selected froman ionic surfactant,
a nonionic surfactant, a cationic surfactant, an
[ c surfactant, .a,.zw. c..surfactan
rodiainareEod AiicBi gt bOH ioh ohs 251 B Bapieyts adde
theret@! IThe GuFattdra Gr stdfact@iid 6ar RCdelbctedf¥dnR &h #6His surfactant, a nonionic
derivatives of am no acid surfactants or derlvatlves
surfpiamli 9o catmic SHrtagian; (AgapRienist Surfastaatir f sevisigtigNIc surfactant, a
r oye A pr t
polﬂl?e?fc 15}? X té;hg ¥ phc[ ggéﬂlglrie e?lroe &?{)alﬁﬁ ésria%)l%{i sﬁwcfta%? Mno-acid
surfaiﬁmtsl,c Hedivaitiees Rffe hmiinice chcitlo Bindadtants wirf aelﬁ‘aa‘nivss,abembmatmns or
| yal koxyet.her and a oxyet hyl ene. Preferred

|
con P?%\P tgﬁ’(yﬂérlfﬁ‘é?rgs @??SF?‘??Q% gi?fl oxyet hyl ene- pol ypropy! ene

[ocﬁmkAc ?f&%ﬂé&e ﬁéﬂlc %?fagﬁhto’fsa'lef)ﬂél%ﬁltaﬁﬂd Pe@'ﬂ%éi%ﬂ%& tﬁf%? salt is
erred pol yoxyethylenes are pol ysorbates such

deowhtﬁﬁmen 8Brefernadl PE®iOEt )sula"@qt@ntestam sa spolyatoxyether and a

vttt lene 2 BrdiEo PRI R RS BbdRtay s ubERsBug ropylene

blodkPEEepaBiietd0 OareAMRS16£4mdtr efs®r r &gl PReRREMEF PUQ7 | Snd  preferred
m xture of purified egghlemthlns L{génld E80
polyosyethyienes a9 polyserbates|say aswEWéert BerandrfEQ dpttyaaeid gpters such as

Soh&@{1 o bgnth&d ggf L L5 t s isag F}%{é&lafeanhbﬂatﬂrgf&abﬂ % pegylated

Xamer eox chola
phoﬂ;ﬂﬁ)hpiBEﬁcDSPE(mB@))SPEZOO@I AnBKh/e RoREHDpid iFwaeixture of

e I A

can! E‘e isd. 6T Prr&th RRIH RN EorRinktitshs PARS POlox ke rltSBR!%oxycholate

t he second aqueous solution further i1ncludes a pH
polardjnest i 1§SAREG-DSRERAM)e pHipad] usBDthPE@@S%E(QﬁQQ)udeIween

ORS¢ 18 o, + OB eI 188, and

ﬂuﬁ afi IEB%MbM?mﬁﬁhﬂﬁhgggdthelr salts, citrate buffer
ate butfer cerol -1 phosphate

[O&Iﬂ;]elrb 8l prgfq;megspm p@ment of 4he presgeh g;V@ntlon the second aqueous

sohfrtrilrg)hzﬁweg : 11?3%@%t ?ﬁf mﬁe%ga nm§1%1’éaéo?e'%m %ﬁﬁﬁﬁ&é E%eﬁﬁss mclude, but

zuennﬁhymghmdmsanﬂnmd m@M®§d®amﬁho&mmﬂnﬁm&L ﬁ@rbﬁﬂ&$1nmu» di-,
.carb nate nm nqQ acj ds The, secon
tricahpi 50&91%6@3&?% ﬁ*ﬁtsp ﬁl&lrat?d@gf ]fwémﬁ? Eufg?reg GFLT-phosphate,
oly@IDLAREIBRENT . ReGR, aS QalaBOt | ir[HH Rt Sy‘ih XM%lh&nethane
I norgani c sal'ts, a npnosaccharide such a trose
amigbssachenides, demonoh adi- sundostrialltylgbdl oweinand namegliming (N-

meth{fllg %Sga%?ine) Succinate, benzoate, tartrate, carbonate and amino acids.

[00118] The second aqueous solution preferably includes an osmotic pressure
adjusting agent, such as but not limited to glycerin, inorganic salts, a monosaccharide
such as dextrose, a disaccharide such a$ sucrose, trehalose and maltose, a trisaccharide
such as raffinose, and sugar alcohols such as mannitol and sorbitol.

[00119] The first and second solutions are then combined. Preferably, the first

solution is added to the second solution at a controlled rate. The addition rate is
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such as raffinose, and sugar al cohols such as mannit ol

and sorbitol. [0013.9] The first and second sol utions
wanreotodens conbi ned. Preferably, the first sol BCTAIS2008/060939

added to the second solution at a controlled rate. The

addition rate is 24 WO 2007/059515 PCT/ US2006/ 060939

dependent on the batch size, and precipitation

kinetics for the |ipoxygenase inhibitor. Typically,

for a small-scale |aboratory process (preparation of 1

depénd&?cr dn tﬁeh ?fzé,oﬁﬂi fnae'i:ﬁnfaﬁon Ikgn%PE)% I‘U%‘l qH) %XCC a?ef 8H11b1tor
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[00121] Depending upon the rate of annealing, it may be desirable to adjust the
temperature of the processed sample to within the range of from approximately 0° C to
30° C. Alternatively, in order to effect a desired phase change in the processed solid, it
may also be necessary to adjust the temperature of the pre-suspension to a temperature

within the range of from about -80°C to about 100°C during the annealing step.
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tenperature of the processed sanple to within the
range of from approximately 0 Cto 30 C
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pre-suspension to a tenperature wthin the range of
from about -80C to about 100C during the anneali ng
step. 25 WO 2007/059515 PCT/ US2006/ 060939 [00122]
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[00127] In a preferred embodiment, the water-soluble or hydrophilic polymer
conjugating to the phospholipid is polyethylene glycol (PEG), such as, but are not limited
to, PEG 350, PEG 550, PEG 750, PEG 1000, PEG 2000, PEG 3000, and PEG 5000.
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(DSPE), diol eolyl-glycero-phosphoet hanol am ne ( DOPE)
or the like. [003.27] In a preferred enbodi nent, the
weoabeErossalubl e or hydrophilic pol yner conj ugaPCngSEm®6/060939

t he phospholipid is polyethylene glycol (PEG, such

as, but are not limted to, PEG 350, PEG 550, PEG

750, PEG 1000, PEG 2000, PEG 3000, and PEG 5000. 26
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reco
remaining solids and the mixture is dispersed by homogenization. It will be recognized

by others skilled in the art that other high-shear mixing techniques could be applied in
this reconstitution step. In a preferred embodiment, the water-miscible first solvent is
removed simultaneously with homogenization as described in detail in a co-pending and

commonly assigned U.S. Patent Application Publication 2004/0256749A1.

27



by others skilled in the art that other high-shear
m xi ng techni ques could be applied in this
woeoewnseitsuti on step. In a preferred enbodi nenPCTHISE006/060939
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T T RN R L ——
widely used in food production.  During homogenization, the substance, usually an
emulsion or suspension, is pressurized and then forced through a narrow gap. The high
velocity attained in the gap lowers the pressure, at which point cavitation occurs. Upon
exiting the gap, the vapor bubbles encounter a higher pressure environment and collapse
or implode with great force, causing break-up of the particles or droplets in the

suspension or emulsion. Other forces in the homogenizer thought to contribute to break-
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ermul si on or suspension, is pressurized and then forced
through a narrow gap. The high velocity attained in
woheo7gagsifower s t he pressure, at which poi nt cRETHUAR06/M60939
occurs. Upon exiting the gap, the vapor bubbl es
encounter a higher pressure environnment and col | apse
or inplode with great force, causing break-up of the
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[00140] The lipoxygenase inhibitor can be added before or after the addition of pH
and/or osmotic adjusting agents. Optionally, the lipoxygenase inhibitor may be jet-milled
prior to processing with the homogenizer. The presuspension is then processed with a
piston gap homogenizer. A typical piston-gap homogenizer is one manufactured by
Avestin Inc., including the Emulsiflex(R) series of piston-gap homogenizers. The number

of passes through the homogenizer can vary from 1 to about 2000.
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[00140] The |ipoxygenase inhibitor can be added before

or after the addition of pH and/or osnotic adjusting
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In additi,o t he, dry powder .can be - SuUs
formylaiinte Wilclh or dioIL &e" POPHiSH e 8ritcaldGre redAct hdrpagi-to-use
inje@tebi¢i fehulafiods haal bhGaesartd oM Hh- cBRBEVaIR- W8Sges for direct
i.nj ectable formulations can be prepared in high
admirgpfeions ax ifemn figdwa gilitivar bylithe diealtiadntmipsevidari ofn or preferred
emb%raié?éél?{ HRCEmflt ' P8 BY hdSipBERduRsc” Hroifd o8k “Sspendda m an
aqueous solution at a concentration of from about 0.1 to about 500 mg/ml, more
preferably at a concentration of from about 1 to about 100 mg/ml and most preferably at a
concentration of from about 10 to about 50 mg/ml.
[00144] In particular situations, providing lyophilized suspensions may be more
desirable than providing aqueous suspensions because certain lipoxygenase inhibitor

compounds may be chemically unstable in aqueous solutions in suspension form. This
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enbodi nent, the small particles of the |ipoxygenase
i nhibitor are suspended in an agqueous solution at a
woamu@ieyiat i on of fromabout 0.1 to about 500 RQITMIS2006/060939
nore preferably at a concentration of fromabout 1 to
about 100 ng/mM and nost preferably at a
concentration of fromabout 10 to about 50 ng/mn.
[00144] In particular situations, providing
| yophi |l i zed suspensions may be nore desirable than
1di e 1.Qns becaus ertai.n .
may BE LA AR R, SUBRRRESIT IEERIGTEE eiuronditiops such as
extended abdreportativguenusoragt Uini areas i thab uspengicoNeitemB tdRbérature
30 .\MD 2007/ 059515 PCT/ US2006/ 060939 may be especially
flucfuatigng. ¢ he suspensions will be subjected to harsh
[0cRHY I ARGKSLGRIARd ExXhEMHR: the R hAlLRD & iR HdYEenase
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inhibitercane gutiysieslly s@ble4sd. donnatnaggieyatepmedee rstregbeéd baditiornbr upon

t he ||, particle f the,lipox ase .inhibitgor are
sk SHBH o RLLEhSH B St BSVALDZR: i ot | R Bies
testi@@ Hekthb@NSreClessilRA inSdePiPHL NSl QEJ%cﬁaﬁﬁ Fdriﬁlu!@foPQ &8 Insoluble

for particles are well known in the art. Typica

Drugs.,y dgse of edds, i RigrmeTeohg Marck 1999 pgbbkb-13+. ddixainiplésnof stressed

Le F ti;ons of l.nsoluble, ~.Dru " .
confYFl RS ARLEo A 2 BRCLRTIEHOLS B cvtn
agitificaphé seofrifsgation s Bfperiaditil t dagn Shoviial thde thebdthalRp&tiBRE of the
. limted to, thermal cycli Qagﬁwrepeat ed freeze-t haw )
lipoxyganpssy inhibigar: emagied rkle rhefngy sebiemted b feerertharacycling,

it na ﬁ .t h 2 + tl _ . .
it a5 QURHTl Abn. | Lo o Bl hahe il suspension
remginbd epltysidally statde zdtet hewrtc eoini niprageagihtatstawd @ndear freezing
" centri fug{arli on.t Tesg n% | so indicated that the
emptatures o Mgt Loin e ®remai ned physical ly stable
[00Af A& IS Bitther! (REMANEH QhABBInYHE the lBhBEsiBbnd 6P mAIl g%ﬂcf&g of the

tenperatures as well as at roomtenperature. [00146]
presppt WveRtHEY angrpsepateddh Enbendfarent The fwzew fpos can wtbstefid longer

i s of .th r.esent invention are prepared
shel? ﬁ !mdotﬁgﬁ 1;)@ lth We$ﬁ8°¥ 5 aéigrﬁmfsﬁ%}ﬂ

rozen rorm o “ean withstand | onger
[002%i If Hl ahethan@roftiesd babddiawat He i iall Pardigel HshE AidRegenase -
. ,.J00147] In another preferred enbodi nent, the small
mhl_%%?rt FEIWEPBAd e a1 j3FBSSP§ SREEION AtrhraloppiFatineofsiisipes abaut 30
. 1S . St.
o/ 80 LSRR S RS A58 L i
pealf pldsowi eogcemiration ds irerched inthirs lesh thanadbouh@ lidu® ha@e preferably
...pe lLasma concentratign i.g.reach within_ less than
witg Bt 4 o T bt i S B R S0 our <
[ 0 0SB IND&tiliPARINCEADbY 20bSpIhaP N ta AulABLY 8f afchifydsd Oﬁnlgﬁﬁyds for
er

11_5){0.0148] Sterilization can be acconplished in a nu
steriigingephesargceutisihesepasiions include, but are not limited to filtration, heat

sterilization, high-pressure sterilization and irradiation. Heat sterilization may be effected

by the heat within the homogenizer, in which the homogenizer serves as a heating and
pressurization source for sterilization. Further processing would require aseptic operating
procedures. High-pressure sterilization of suspension formulations can be performed
according to methods disclosed in commonly assigned U.S. Patent Application Serial No.

10/946,885 (U.S. Patent Publication No. 2005/0135963), filed September 22, 2004,
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sterilizing pharmaceutical conpositions include, but
are not limted to filtration, heat sterilization,
waigit/psassure sterilization and irradiati on. PeEatUS2006/060939
sterilization may be effected by the heat within the
honogeni zer, in which the honobgeni zer serves as a
heating and pressurization source for sterilization.
Furt her processing would require aseptic operating
procedures. High-pressure sterilization of suspension
. formulatio can be perforned according t.o methods. .
oo Bets™ B Edrtaih ok weblemawot e miy Hi S EpHed it terile
starthey maleriNathat ch8/6348d&B0 thd brBcesSatredth a&gﬁhalgat i on No.
2005/ 0135963), filed Septenber 22, 2004, 31 WO
[004dP]/ ysths s e@pitationmebods ctedization By dicateamplishedbybyeparate
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s AR o B EALSREOTNG Lop N ARYP SRR P
dilutiten@liongsates] ariboptaaiiiuftead dnd surfadthdB) ptior tohixing to form the
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Pre-SRSpERT ?br*%erahﬁtwgeraatfla%wog e qdfaerpgﬁtyrﬁfoq Heowgh g series of
filtefO NLABHEAT By (SHhMI apbi MERL steARShiBAT HRAMIsSUT fiRet &knple, one
and the d I um (wat er, and optional buffers

I'Tuent
steridiaticau nfettetdaemaprisss ithe steps wif yprerdilirasiohothnoughea 3.0 microns filter

re-suspensi on. Steri.l j.zati on netho d include
foll Gl BY FGRT o foianct, DS AR e el i e Gy Bfimor eat
sterfiatdd& st&lp FdpRatioat tBroubR kb retih i8R 0MEk@68s mE@brane filters. The
exanpl e, one sterilization nethod conprises the steps
remainingrsiersiip theproeess shetbasghe homogemzation #ad ppy selvent removal must
i i : .a_ 0. ' i )
therf 6 pSifrcllnibs WEAR! BRelilf QUG 13 PORIAPR, Bathfibhl Pavoid
the stiser iof e stehint roat heat tsteribivgiont wisinge dhwn deboive O d@scribed omsthod of

.menbrane fjlters.. The .remmini ste jn the process .
MicEQpEgeiRgtatio om@éﬁ}ozlaﬁm%st%rﬂa @ﬂﬂet@gfwbwedr Rjic operating

prodBdgtes chitedudd conducted under sterile operating
conditions. It is possible to conpletely avoid the

[0QisH) JoTThs preamspensitis finak suspérsianaor dny posidey farmeofdhosmall particles

o) t f . cj.pitation/h i zat i
e R e
utilpg@cedures can be used. [00150] The presuspension,

final suspension, or dry powder formof the small
[0Q5Rk] &1 edditien rtobiesmigroprecipidgation mediods tdspqribied sabioye aid other

knou rq?&%@ytﬁﬁd%%gﬁsdﬁoﬁ ﬁ%g%}it%%t %aﬁtuﬁ%se@ﬁ%cﬁ% Qgerfg?atnlaorgore preferably,
smallll partigies) dn fhietat dapbenBEddADNfRSIESH With theymresent @vyntidnher

o531, abe ghmaciicahspergrsre diseibed Bran mha i dmasiered by
sevérl folfes ¥F tadlffl%{gslt%%oﬂﬁ_ﬁcqwiﬂg, %ﬂh&'ﬂﬁhﬂt&f‘to‘é‘%&@nﬂéﬁ‘ﬁ_ dhepéitonary,

| nventl on. e phar rTHCQUtI cal nmposi t1 ons
ophthadnic bedalhercetely vagmadbe andilyi tipscabr bucdal; tremsdernadl, intravenous,

intr%rgl’lilstcggf,g %ngllg%tgéoﬁé,;?ﬁtlraﬁgﬁagﬁ Lﬁi‘%‘«l’lo%%lar,b ulﬁ'crelx’]c%{‘eblre{l,m i%lterglymphatic,
intraarticular, intrathecal and intraperitoneal routes of administration. The route of
administration as well as the dosage of the composition to be administered can be
determined by the skilled artisan without undue experimentation in conjunction with
standard dose-response studies. Relevant circumstances to be considered in making those

determinations include the condition or conditions to be treated, the choice of
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ophthal mc, nasal, rectal, vaginal, aural, topical

buccal, transdermal, intravenous, i ntramuscul ar,
weoerbrwserieous, i ntradermal, intraocul ar, i ntraeereisemb/ 060939
intralynphatic, intraarticular, intrathecal and

I ntraperitoneal routes of adm nistration. The route of
admnistration as well as the dosage of the
conmposition to be adm ni stered can be determn ned by
the skilled artisan w thout undue experinentation in
}: | k-1 t lose- i.es. . .
confBILUERY bEabhercd BUURE L ORAC AFRAPEES o LR gouat pationt
and theoseeritg of érenpatiaht'ssysnpteras. ude t he condition or

itjons to be treated,.the choice of 32 WO .
[00218‘%3/ _@%@gll%mé&eﬁﬁlem%@% esCEbre, bPE R apioply inchude one
. i n S .
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i ndividual patient, severity e pati
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solu i POEE e RS SE0 PP el op Pt S pprDtectitls, wetting
agemhanisReayt iagadthy t@fﬁ@i?ﬂtlﬂbcﬂi%dngfxfgeﬁisse ﬂ%ﬁ[g@t’h?g VWRlehtsK NB¥Wption

in the art and include, for exanple, salts, .
enhangesapenstptien enhigmees. P pradiiyingpegepise reico pdbesévesagentsesoloring
tA LG ' : [ oxi da i £GL ant,s, wettin
oo AR LS G0 POt JRER SHURAP A Do

co-sobrenigaltiiffens, agé cdompimationy ¢ftthezs exéipleancer s, penetrati on

ncers, pH nodi fyi ng agents, nuco-adhesi ve agents,
[0033143@%9.“&5%%3}%%5@ oWFtﬁ’@. e pharmagentigal neprappsiions of the
inve@fibh 3 En0sED bAYE HnSthe IUFRENNoNR FORMiRistr nvﬁf]ﬁl%'composition in

co-sol vents, buffers, and conbi nations of these
therapeutipi applicating0154] Addeedinglyj pompositiond ddsigned tfod ordlhdingual,
ar eutjcal, coppositions.af the invention is.

subUBEET BEEL i, SEREEeie SBUSHEARE PO b e r Rithop undue
exp@iméhigichobpaghhd MRl hownNiarBeaH! ks RRIpIS iPRS inert diluent or

., Accordingly, conpositions designed for oral, Iingual,
withs g | diRle arrigy c cldie epraposifiongbueyx: de erpiosed sior gelatm cepsules or

d i ' [ b wel | .
ooyt WO SR, SRR G0 PN, 0
phamacemidah @megitiohe ofirthé gireselih @neafipaShialy0bs HRYrpdfated with

enclosed in.gelatin capsules or conpressed into .
CXCIPLORISANG usee E%ﬁ O Op et froghes, cansalesrdixinscsuspensions, syrups,
waf@dnahebvale @O thE fikke Phar maceut i cal conposi tions of

the present invention may be incorporated with
[ 0055 1pPaivt dosagel farsws suah dsHeblétey pillofand abpsates, miay atsoantain one

capsuyl.e el i X].rSg,Suspensi ons r ups, fers, .
R R T TR —
lubrfodel, awedt@lth@tagentp) ﬂé@rﬁ@%g@ﬁ‘t@f*?feﬁ&vaﬁ%‘é, BhS8s C ARktRAkagents,
..one or pore binding agents, filling agents,
d1s1@9gﬂgﬁ£ﬁfﬁéve§§@ﬁtag§ntgi drpthey ﬁ&@lpﬁ:g’[Sag@Qh excipienty predanow, in the
art. \é?aelgg to?%iél?t%e%eﬁ’gg%r%?Aslc?(gs'quorﬁ)%?@a’?e, SR, %rlo\ﬂse,sahd various
starches.  Examples of binding agents are various celluloses and cross-linked

polyvinylpyrrolidone, microcrystalline cellulose, microcrystalline cellulose, and
silicifized microcrystalline cellulose (SMCC). Suitable lubricants, including agents that
act on the flowability of the powder to be compressed, are colloidal silicon dioxide, talc,
stearic acid, magnesium stearate, calcium stearate, and silica gel. Examples of sweeteners

are any natural or artificial sweetener, such as sucrose, xylitol, sodium saccharin,
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di sintegrants, effervescent agents, and ot her

exci pients. Such excipients are known in the art.
waxentpsensof filling agents are | act ose nonohy#Catus2006/060939

| act ose anhydrous, and various starches. Exanples of

bi ndi ng agents are various cellul oses and cross-1|inked

pol yvi nyl pyrrolidone, mcrocrystalline cellul ose,

m crocrystalline cellulose, and silicifized

mcr ocryst alline cellulose (SMCC). Suitable

n
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manﬁltolt, atotoh, sbrblixdmm:msl&@hd@mophm ISkl o Hisﬁﬁéérﬁnt@@ﬁcﬁxﬂieadﬁr@ starch,
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cros?tﬂni(ﬁfne SHdRIH sRSCHOb1yBAYteO find Hﬁxtflférs %ﬂeﬁfxﬁg Ex@ﬁﬁf@? o?%ffg{vescent

i luents include mcrocrystal [ine cellulose

agenigefe fferveseens seuplon emldasmreprglamctaosiearwnmmbonme or blcarbonate
starch.
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sucd11[i6| Hﬁie a¢giﬁﬂd 8diéd GRd arbQHAER BAdRa6IL sdTBl ZRitabRI EdtbordRd and
rmdl fied starches, croscarnell ose sodi um
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en
cartpte i hase T PRafplle. Bl ER SR na BN RR g oo, 1-
lysinzacdsoomates and atgmnae lrartahete. Afuinkadle, GlgaY Sci@Cbliponent of the
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[ooaBBydr i dﬁéﬁoﬁé" @tlfb‘f'lﬂat%ﬂﬁl% SmapPet f}éééﬁt Cagr&%ﬂﬂ%se %{) ﬁg dmodify the

bi car bonat es i nclude, for exanple umc
physiesdiiferm of hadosagstuait. E@lrma,mm talolats bm;abeecoamlt with Ishkfﬁac sugar

o o 3 RS PYIR L2 S0L o B IS, e s
sweétaibg agt, nﬂﬂ'y‘f raRAtgr¥e Yoardbehy aé PRs&&/hlv0 Q’Q%@eeﬁfd PHlavoring
the, effervescent couple may be present.
such\pgGheri oper9Bge Haxasrang|the Hg: be present as coatings or
th e unit, For
008 oA Yk, R UL, ERRIRTY Pl «

therapeuticlly. effestjveu mnmunel oiKithe neymss3tical n, Aisn u@&ﬂl Helr€iA, tidsally

the active ingredient, sycrose as a
admlmstenng or naseﬂg dm mistrafion includes administering the composition to the

mucous membranes of the nasal passage or nasal cavity of the patient. As used herein,
pharmaceutical compositions for nasal administration of a composition prepared by well-

known methods to be administered, for example, as a nasal spray, nasal drop, suspension,
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sweet eni ng agent, nethyl and propyl parabens as
preservatives, a dye and a flavoring such as cherry
wonowriayge flavor, and the like. [00157] The pPeESAISL006/060939
i nvention includes nasally adm nistering to the mama
a therapeutically effective amount of the
conposition. As used herein, nasally admnistering or
nasal adm nistration includes adm nistering the
conposition to the mucous nenbranes of the nasa
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oel, PR RR oA R aEF i rkloR (e Ehap ol RY atso tke place
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T e
exarrﬁil@,sdupposdor}@fdi}éﬁla@lﬂmﬁ@zﬁi B4 pRESD 'b%tHeﬁﬁﬁé’Fl}ﬂc% %@?&out 1200C,

dm nj stering the pharmaceuti cal osifions into
dlssqlﬁeg the thﬁn%ﬂcellltmab BOpRsAiiqr methengermamnbmg the heated glycerin

R T G —

molcknovvn in the art. For

[00161] Transdermal administration includes percutancous absorption of the
composition through the skin. Transdermal formulations include patches, ointments,
creams, gels, salves and the like.

[00162] In addition to the usual meaning of administering the formulations described

herein to any part, tissue or organ whose primary function is gas exchange with the
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exanpl e, suppository formul ati ons can be prepared by

heating glycerin to about 1200C, dissolving the
woheo7ragesast i cal conposition in the glycerin, nPERTNG2M06060939

heated glycerin after which purified water may be

added, and pouring the hot m xture into a suppository

nmol d. [00163-] Transdermal adm nistration includes

per cut aneous absorption of the conposition through

the skin. Transdermal formulations include patches,
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be co-adm nistered, with one or_ nore additional agents

antiBiofat.at Btyndammatarits S&ke fokAeficas i Brpdnispry, (corticosteroid) or
penf{rjil)‘r%ﬁ’?rflih Pahnt? Ebe(tg gl agoﬁh&t&rm?x.ﬁn%lﬁcqnga?lg,r é(re)t(’)conazol, and

I St am ne I sts
Itracomiazdi), Gtaroisls, @nmgesuaﬁﬂsdwnmmmaMm(sgargl the hk@rifecormulation may
predni sone (corticoster

also ﬁ:f)ptan];rh I%%ﬁegvm% eagsntswﬁ@?liﬁx%l ent ofﬁ]@é@i‘ Eers surfactants,
e OB 0RAShis, ddiffantd Ll BERREALES) » St er oi ds,

decongest ants, bronchodial ators, and the |ike. The

[0G1AT ﬁ"b@ ipiﬁrrnmputmal composition described herein can be used to treat a
patient suffering from a condition mediated by lipoxygenase and/or leukotriene activity.
In one embodiment, the condition is mediated by 5- and/or 12-lipoxygenase activity. In
another embodiment, the condition is an inflammatory condition.

[00166] Conditions mediated by lipoxygenase and/or leukotriene activity include, but
are not limited to asthma, rheumatoid arthritis, gout, psoriases, allergic rhinitis,
respiratory distress syndrome, chronic obstructive pulmonary disease, acne, atopic

dermatitis, atherosclerosis, aortic aneurysm, sickle cell disease, acute lung injury,
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al so contain preserving agents, solubilizing agents,
chem cal buffers, surfactants, enulsifiers,
woabwroastis, odorants and sweeteners. (00165] TRET/US2006/060939
pharmaceuti cal conposition described herein can be
used to treat a patient suffering froma condition
nmedi ated by |ipoxygenase and/or |eukotriene activity.
In one enbodi nent, the condition is mediated by 5-
and/or 12-1ipoxygenase activity. In another

isch j C it r . .

st S0 Mo, NG AUG0| AL NI o (i o

exathplepxjagestrs ecalitd/ and |Grolss rdisnse)adtritabile ybowet | syélé@rontditcancer,
o. asthmp, rheumatoid arthritis out

are nat limte
tumes ey Smyg!.a[;weu% BRPRISt ?@otomze%hwﬁ Fpe myogrdial indarction.
[009%67q BMyneC RAMBBHENQRS tihd CddnRioRU IHIRRAEY tg%, S ﬁg@@rge@a‘ﬁg €and/or

atopic dermatitis, ‘at heroscl erosi s, aor
leukggriekf ectédhy ISchnsleﬂ@mmaan'mcendlmrg i[r[ﬂamtyatorﬁﬁoﬂd@lons mclude but

1 8200 / 0609. reperfusion
are {0 B S g e, EA On AR, M BB L s Dfnoreaits,
acutéldﬂ qédhdmﬁtg colitQJ’ divexiadipitis,, cpid]6@tial adlﬁla@,&' ichblang@ifél cholecystitis,
hn' dlsease) irritable bowel syndrone, cancer,

hep%tﬁlﬁvoﬂ lamrgataryr Rowel disprreytingindipg, €F§ expappde,s Cramdodlsrise and

1 d (0] 0 7

uccH0 o, DURREE Ol LG g AR B, oy

discased Aarte Threuidjunyi deoes @ndliding,yfor Sexamplel;lfpbﬁmmtaﬂ?ﬁfy ileus), allergy,
tion, Inflammato conditions include, but are

anaqiléfpach? ﬁlilcfcgd IpRunE ﬁ%ﬁ@% 6111516?%3» Ofgéﬁtlf"‘@emg%sfﬁl?qr@s&n injury, organ

necrdtigdapg! fe%ﬁ SEhsisP Nepliplid,| %nd(ﬁ@ﬂ%r SRSkt | Sichex3E UhFpedbyrexia,

ischenic colitis, diverticulitis, epiglottitis,
cosipeithalic sgranulerha) an@m@matomhos@cwosls,u s¢pt1ch abattionj St‘,pldldymms

e bl] TSR 0080 SRR AR, | B TBh s

pneuidrifd, e pheuth GRS Ricrad 816 BsiliédvoRiahScorRssld, USILEA RS, bronchiolitis,
pul nonary. disease, acute lung injury, ileus

phar(ypg]lgp l}&q:qq&y, FLRSitEs, gﬁlﬁqe@za mgggatgp@syapytwé Vmuglhgypes disseminated
bactBlehd, $en gH@Fe%@pysgﬁcﬁh agis Siﬁaﬁ&lfa ﬂlmnseoyggpsm ﬁ]é/g?,tb(&\g% burns,

organ ischema,’ re Usron rnjury,

demlmljﬂs;‘ eieenatoﬁgzpsutls sﬁﬁ‘mtrn C effticariag n@attgX ivthe8RO Clasulitis, angiitis,
exi r ex . eqsinophi lic granulona

end(lfl"‘ s oﬁﬁ?réép e F‘H”bgm thromppphlebitipornerigprditis, myocarditis,
myoBRfl §eAbhias pené’ﬁéﬂtfg'ﬂo'd&i? e S S A 'i‘%h%gﬁg ol c'h§ease coeliac

bronchitis, enphysenms, rnitrs, cystic
disegnge LAeBEestive , hentie faiburks radnii cresm:a;tplryc distress syndrome meningitis,

e G RRSRBS SeoBh $58 BRSS! Gt o

syndt@rﬁ@,llfeaﬁﬁﬁ )ﬁeﬁﬁ&ﬂoﬁa’ tspﬁial Yorll §ury piBSRis, NI8E ﬁl‘tﬁﬁﬁd’éﬁ arthralgias,
bact er e f ever, cand|d|a3|s nalarla

ostecprpyqi}qsagsgntlsal?@gpta% Figseash,ygg{q gergyg)pgal Wﬁ%ﬁs rheumato1d arthritis,
syno@?cfsn%}h\%\t;l% Ia?ﬁvas (?&i’hg s}rs]’cercﬁf%1 %’ us’ eé'xtr LiG oa}ls[, C%oodpasture S

syndeorher Beheet’s asherang| sliopsafs rejébﬁi@ﬂbgiﬁﬂlv%@ublhést disease, Type I
rditis, carditis, .. nyocardial ischem a,

erl
diab ts&&aﬁv‘eﬂnsﬁm%gwéamngﬁre& disease, Lupe il dinbetpwRelier’s syndrome,
or HBISERAS@sca80€e! | ac

[00168] In a further embodiment, the inflammatory condition is selected from the
group consisting of theumatoid arthritis, asthma, chronic obstructive pulmonary disease,

acute lung injury, inflammatory bowel disease, allergy, organ ischemia, reperfusion
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di sease, congestive heart failure, adult respiratory

di stress syndronme, neningitis, encephalitis, multiple
weceh®rssils, cerebral infarction, cerebral enboPCTMNS2006/060939

Quill ane-Barre syndrone, neuritis, neuralgia, spina

cord injury, paralysis, uveitis, arthritides,

arthral gias, osteonyelitis, fasciitis, Paget's

di sease, gout, periodontal disease, rheunatoid

arthritis, synovitis, hyasthenia gravis, thryoiditis
anU%ﬁ%gitﬂlsg ieglﬁgﬁtéﬁeﬂﬁgﬁ%é)%# tI’n %a@%?ﬁ%scﬂ&&a and %81?1{ respiratory
cﬁﬁgﬁaﬁmdnnmsus host di sease, Type | diabetes,

R TUE e T O T —
mhﬂ)ﬁ&l&%lpohﬁdsaalfd%&ﬁgﬁs MP%H@H& sarh& ertletxh ta% Yor r illustration

condition is selected fro group cons
purpdsets pad medloamtmdad taslimitshdhsmpe oﬁﬁxﬂr]ir@semﬁiavmmhl v e

dlsease acute lung injury, inflamuatory
[Ocﬁ'qud\e:[ID al l ergy, organ ischem a, reperfusion

[0@1@&9&3{1&5%'53&5&8@1%&5@@@595&%19 hawhﬂg By (WW)' illeh’to% in an

dermatitis, atherosclerosis, nhyocardial ischem’a an

aqueppsiselutian ﬁ?ﬁ%@ﬁ%@@ﬁs‘%l&d’mﬁm 83, glmmgapdphesphate buffer
is dés‘&hb&i"?éq&w 'll?in?aqlﬁ%&r Ho%(%ggﬂmg ne%l%{rgl es of smal |

art es o ena 9 compounds and
[OMZ‘]OGWCEIMI amil@odgmt phosphate. buffte werargissebredria dl@t[lled water to

TR et b A
and [Eidkbider 18 R%r@tth&n a@ded®oSfHR Ladhabe ihehe s&gﬁ%ﬁht%lﬂg{ggl% present at

havi ng 3% (w v) [ euton in an aqueous s
0. 3%» dwt\ai nihs s;adm@d P4 witlakeN smﬁﬁm ydraeide anda{ndhydrochloric

DR DB ok RIS GOt P Sbpemion

[00ATBIP0aE ealiyubf &f VR Srélksporsisd W 4 )
produce_ a i2@1‘14125 % %ﬁég)érllﬁsﬁansd 10nii\&)| @Z‘%Eﬁh;’?ﬂl%‘aw |PES%H gap
<

homggenigwdos apnsexigtel dEGpaspEanda de@@ﬂ@klamw%m&w@rtbmugh the

R R e s R E—

fomﬁﬂMum@dA]J mnhyAiI oxekpetiveld! oThd weeaghlparticte sB6ighd the maximum
ton s added to rovi de, 3% (

t
vartiq St B 09D At ERple suoct ApeARneshby |4pO0iEhapcatisng (Horiba LA-

920?“HﬁH@&ﬂ@&wéQﬁmB&@Jﬁﬁﬁﬁeﬁs'0” was cycled through the
pi ston-gap honogeni zer for approximtely 250 passes

[004 Yt laExamepled al i quot was cycl ed t hrough the

nizer fa 800 passes duce
003 RIS o B ol BRAFERTRL “spshiiout FRes APY 4Rip) slevion in en
aquéoRs pelation edritainihia en PRE TSI, PRldxafle 198, 28yRNf ahf Bhosphate buffer
maxi mum particle size for 99% of the sanpl e were

is deserladhci sy usys p dgest hompigenizatinn methad (Hor i ba LA-
[00176] Glycerin and sodium phosphate buffer were dissolved in distilled water to

produce a 2.25 % glycerin and 10mM phosphate buffer aqueous solution. mPEG-DSPE
and Poloxamer 188 were then added so that each of these surfactants were present at
0.5% (w/v). The pH was adjusted to 7 with 1 N sodium hydroxide and/or hydrochloric
acid solution. Zileuton was added to provide 3% (w/v) zileuton to form a pre-suspension.
[00177] One aliquot of the pre-suspension was cycled through the piston-gap

homogenizer for approximately 260 passes and a second aliquot was cycled through the
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920). The results are as shown in FIG 3. [00174]
Exanple 2 [00175] Preparation of a small-particle
weusp@isiton having 3% (w v) zileuton in an agBEDWS2006/060939

sol ution contai ni ng nPEG DSPE, Pol oxamer 188, glycerin
and phosphate buffer is described bel ow using a

di rect honogeni zation nethod. [ 0 017 6 ]| A ycerin and
sodi um phosphat e buffer were dissolved in distilled

water to produce a 2.25 @6glycerin and 10mM phosphate

ff.er ue nPEG nd Pol
o5, 3 SRHRaR R, 20 o B 5, meodlS rPAERETS Sbgnsion
fornmﬂ@ticﬁfst B aitand BB %efpictiyely ThEh Hverge dititsd @ﬁetéhd7th\64 fabBximum
od] un1hydrOX|de and/ or hydrochlorlc

parts%fr P 9F 9% ok b samrple Hergetetrmadony elshfsfgtvﬁlffsactwn (Horiba
LA-é{zb)eufH%r}e ‘l)cs% d0sfoRh &1 fH§RENSI on.  [00177] Cne
I‘quot o e pre-suspensi on was cycl ed through the
[ 0Qdi A3 JoRemyaybatione Ad geandi Aklwei'@su‘tgm:m(bmlmbeé stre@ﬁs@ tpdsteenine their
cond ali ot was cycl ed thr

Phy SR FH30E 18 T8 OLSTUBFOBIESS SFOALM S5 TpoMich 59% of the

partihay A% dﬁ?dll%f¥ vdfe RASSREd IHasiBY. O@iféesa%{fﬂé lor RALH] 'f&lnﬁllahon was
suspensi on ornulatlons Bl and B2, respectively.

teSt%d/@ﬁEﬂélé! o sarve ad abastlime particle lsize rdatcrmumtmlp aAtSﬁ@ﬂnd sgmpb of each

99% of .t.h I te I
formyfficto feF srbivsiat R ReSp RS et (EaRY o AP el g cach
fornhulatidtGradtsubfectddd théndal Epslingl oA ifQrth Hmmad df &Zh\BirBulation was

subjected o various stresses to determne their

SubJﬁﬁgﬁéuteaqengtfa&quont y They fifthy semple woeiiogen gad ithen éhayyegeto room
B b L0 SRR e LR IPLULCHGR Bifctin Glors

LA-D80ner seimpdes of@sch ﬁoemhladon as shoashi in RIGSs# amb6as a

Lne rticl ize determpatio A se le .
Lo L DRSoRER arufls S et Lo el et HipisBhEi oL Thenty-cight
micASlitéRof %’inﬁﬁ?ﬁh'A‘E)Nereﬁnﬁé&erd('tnﬁf"é‘ﬁieﬁs&ém&ﬁ“dﬁamber containing 10-
fornmul ati on was subj ect to thermal cycling. A fourth
mL §@nﬁmsgn sbuldercindfxgp i1 @h 3Whs Thabine of ¢lek mgﬁc’uon was recorded.
froz

Perct g&%lbt tra grb%tgﬁﬁe %&%Bfgliugcﬁrgﬁi %g rsT%aﬁlW © ﬁge 13p d1ssohgc10n of the small

partit@ésesfiiiRadoh AnderBER diRdtsbincsasBnld dd@Rbpdiidf tbrrasitiireBase of the
(Horiba, LA-920) on sanples of each formulation as

drug e imjechadRitrazengvglys prqvating gjeabi Bamna cpeeniration ©f the drug
ation Al are shown in FIG 7. Twenty-eight

rda&?%?&ﬁ{ rs of formulation Al were injected into a

[ 005U Désselntion hasnhe fordergen amiongts b -dosds dEdbansletiois Al are shown

. ffer _and 5% al.bunm n 7 e ti 0 he .

in R o Yot PO sB X ek G PHiPTgHier (53 doied 026 eicroliters

(12XBgosBR mnaM@de&aﬁtefs HIgE dodd) Soff RRb1aftbs 01 Wer&MiRbted into a
the small particles of zileUton under these

disselution rebembereconipivng depronte dogsb radiquets odgilemk dlogersen’sbuffer and

5% arfbumm and the time of the injection was recorded. Percent transmittance was

monitored versus time.

[00181] Example 3

[00182] Preparation of a small-particle suspension having 3% (w/v) zileuton in an
aqueous solution containing Lipoid E80, mPEG-DSPE, glycerin and phosphate buffer is

described below using a direct homogenization method.
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drug when injected intravenously providi ng peak plasma

concentration of the drug relatively quickly. [00180]
woiew@sesison results for |arger anmounts or doseeTmi2006/060939

fornmulation Al are shown in FIG 8. Twenty-eight

mcroliters (1X dose), 224 mcroliters (8X dose), 336

mcroliters (12X dose), and 448 mcroliters (16X

dose) of fornmulation Al were injected into a

di ssol ution chanber containing separate fresh allquots

[00?.{8 r?é O%gjcﬁ?g LA uﬁ1 ﬁﬁ%\éﬁﬁte %%el‘ E?Ad/&@ ssgfv%l an%ﬁtﬁ%d water to

I'njectio recorde
producaa A5 g]nycmn/\msi 10mevli thosstriteviarfi aiqtid o sollitibh. Oﬂiﬁ)ibld] E80 and

018 ti, f [l -
PSS BRA Wi et P390 L OIS e DBrePeR ah T 3 (g gnd mPEG-
DSPEXWAE 8ent 2N6.2 bJ‘(‘f\WQ) LTIR?f)I‘i weid Qud bﬁ?gﬁ% BSPH 1K X&cﬁﬁﬁlmydromde

and osphat e descri bel ow using a
and/gf hedrectiene geidisghitionn Zlkummaﬁaidéﬂ)td(@ﬁWMEQ%l@V/v) zileuton to

fomf’%{eﬁg%%g@%%gw [00183] G ycerin and sodi um

uffer were dissolved in distilled water to

[OOQB@IGUEI& r&sud %gin}/@ﬁl agd t p‘tﬂl@ UIII)I%E)
queou g)ol ut ?onS pgl gyESO g%gl%wPEGﬁ Ega\%ere t emzer to

prodggﬁj sallparticle sgmggwgn g'grrwiguqﬂ gserﬂheaqvelag%mmlv)m@nmd the
maxHFpa ?f 9’%?%%9%8 ?P{Q 1&1?) ﬁl(e\gﬁre\{grm e'&%ﬁ}ﬁ@f%ﬁgﬁ diffraction

adj ust Xl
Horlyedl 4€3200r i ¢ aci d sol ution. Zileuton was added to

' ide 3% (wv) zileuton to forma pre-suspension.
[OOFé%sﬁ%—mﬁ@pre suspensi on was cycled thr ough t he
[OORBSY %ﬂﬁ&l&pﬁpﬂﬁﬁallﬁﬁmkﬁ su@ﬁéi’lgiﬂ)ﬁecog{eﬁﬁgg% Ry /Qj ﬁleuton in an

suspension fornul ation C aver a
aqueght seldon penthining PasenBel Eolexemeerf k8f8 gbed amh phcmhqtﬂe duffer is

b | aser. h ffraction (Horiba
descﬁﬁé@%%?&%ﬁ%fggﬁ 68 3 “Preparation of a
[0038RY | Glyasiin eh sodigpeptsisphate Qﬁlﬁ%f Réeig d%%lem Yo a7kl I8 R Rer to

ueous sol ution containi ng Tween80, Pol oxaner

in an _a
prodyesa Zgiyle el yosrinnad piialybrbesphya bubier ageouesofutione A sl and
enl | 00187
P800 181 55k RIRAR AL IYLE 0s FORAPT HEUA o
Pologamér IS&WaM@teeernt a0 0.5p% Oelbtg.e The IR valaguytee td 0 v&hﬂfjl M08ddium

sphat e buyffer aqueou sol utjon. Tween 80 and
hydrBEE A hydeblore Sk uiRe dLuGH oM a6 Pk tcamowids 3% (W)
z1lelﬁ51ﬁ§>%hn§tpr&s1%§e4qsﬁd‘i( v) and Pol oxanmer 188 was present
% (W v). The pH was adjusted to 7 with 1 N

[00§,§§ﬂ ithe pre-suspension was cycled through the piston-gap homogenizer to
produce small-particle suspension formulation D. The average particle size and the
maximum particle size for 99% of the sample were determined by laser light diffraction
(Horiba LA-920).

[00189] Formulations C and D were also subjected to various stresses to determine
their physical stability in terms of average particle size and the size for which 99% of the
particles are smaller (volume weighted basis). Particle size determinations were made by
laser light diffraction (Horiba LA-920) on samples of each formulation as shown in
FIGS. 9 and 10.

[00190] Example 5
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hydr oxi de and/ or hydrochloric acid solution. Zileuton
was added to provide 3% (wv) zileuton to forma
wonrey7gasaensi on. [ 00188] The pre-suspensi on waBCTSE@®E/060939
t hrough the pi ston-gap honogeni zer to produce
smal | -particle suspension fornmulation D. The average
particle size and the maxi num particle size for 99%
of the sanple were determ ned by |aser |ight
diffraction (Horiba LA- 920) [00189] Formul ations C
I} resse
[Ooél.e'yie] Eir’nﬁéﬁéﬁu@%‘;tﬁrsctﬂ gl cgllg g%r%F 'ﬂ§v1ﬁ§ f*‘?% z1lseu¥o% (w/v) in an
aqueEDue r aﬁetupmrctonuilmngl zn?Eﬁhﬂ)SPEe Bmlzmarﬁerr 1\8@; Bcid990 &fd  sodium
t he ticles.ar mal l.er (vol wei ght ed basjs).
phogslii R oG AFeR Pemogenizaipn methed. | | ght
[ 00di92 T SedrdRNadd B6dibA ﬁlﬁsﬁl?a@é bﬂf’fels pd %?sg&lf\/fcggl‘i rhé tilled water to

fornul ati on as shown i n GS. and
prodazgmﬂ %5 % sngromamoom% ngshm*rf/utt&z @Qedcds Gotabon. [ (ﬁﬂ!EE(l—]DSPE

and Ff’ro lgg// 3re dcff): rt glatseascgls(%f t{llxgl °% Eﬂ?@p Ware present at

0. swm)DSFPE pHP&la® &ajtﬁfed 18 8,wﬁm NOs8dianthReh i hnd/or hydrochloric
phosphate buffer 1 s described bel ow using a direct

acldweh%'@an £Hgeios wagedirsdo rotdods (Borzisetoarie farmd prersuspension.

re .d ter
OOUAPTRE SroNipbhoidtEFacttal YRk Shibbh B (Risfechier for
sevwdqoasnestcspxbduéa)smalhﬁ’&&l&)&&ﬁenﬁmdfd?ﬁiuwmﬁﬂ 188 were
dde o that each of these surfactants were
[Oob:}gge@%—%ﬂe—%o 5% (W v). The pH was adjusted to 7 with
[ 00k o 1SR hatatibry QJ'foéihéiﬁpeﬁfHEV 0§usf9é’1f§[d?lc mr\ﬂg%%% a%le ton (w/¥) in an

solution. Zleuton was ad 0 provi
aqueoup eigleient softaining prEGSlDI%EEm Qiobmamef OIBBY 3ffeh'ﬁhlse and sodium

phoﬁ)ﬁlsrtg %g%ﬁg feéfdeﬁcr b‘“‘%} 8@%‘/ %%jgpata@rggg %B@tog?etagaﬁ%t@%]etgoacp
[oosml]l Tﬂ@hﬁlbr,@ bd SetERansiodphatd biEkalveRNdiEsoNa0h Mitilled water to
le 6 [003.95] Preparation of small-particle

Prodéla% 58r?é| %ﬁrqhalﬂsex gmia&)@ ehosphate WrifyT dqueeus sohitigno nPEG-DSPE

end Rl 18 e et o R B Tl ygg prosent o

0.5% éWb/W UZierpd] avadiadpsted ho Mogitn il 2akbditmnetdiedde b03OBdrochloric
and sod|éjm phosphat e buffer were dissolved

scid 0P ZHIPGEn N6 BHOEGD PGS GH0. 7583 Gl Te Sapggnsion.
[001@‘71}4 PRO RIS B e i %asam Qéﬁ'tthé’ rbmtfgﬁ E% Eﬁ%%ﬁ?gﬁ‘ﬂgr for

Pol oxamer 188 were then so t hat "ea
aPPTQIQM?é@Védmr&/WQrpeOCbmesmnkl—pattlcle(mﬁper(sWn\i))rmﬂlhtmom]F-l was

[Ooa.glg:j (ﬁ% a%é)gs \ﬁ egnl'c]i flwlé'resso %Jec?gxp t\{) t'he S gses c%ﬁg tlons and procedures

as dlscussed above. The average particle size and the size for which 99% of the particles

are smaller (volume weighted basis) were determined by laser light diffraction (Horiba
LA-920). The results are shown in FIGS. 11 and 12.

[00199] Example 7

[00200] Preparation of small-particle suspension having 3% zileuton (w/v) in an
aqueous solution containing mPEG-DSPE, Poloxamer 188, trehalose and citrate buffer is
described below using a direct homogenization method.

[00201] Trehalose, citric acid, and sodium citrate were dissolved in distilled water to

produce a 9.25 % (w/v) trehalose and 10mM citrate buffer aqueous solution. mPEG-
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acid solution. Zileuton was added to provide 3% (W v)

zileuton to forma pre-suspension. [001971 The
wonrey7gasnensi on was cycl ed through the pi st on- gap/us2006/060939

honogeni zer for approximately 3 hours to produce

smal | -particle suspension fornulation F. [ 00198 ]

Formul ations E and F were subjected to the stress

condi tions and procedures as discussed above. The

aver age particle size and the size for which 99% of

I I d.b
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at 015% @\26) THH e latijuStea 1€ 4 SHWNNI $od Fabd ¥y drdslida afld/d2hydrochloric
Exanpl e 7 [00200] Preparation of

aclds r?élie}ltoamslaéfl@ QUEPEAE P on(WHELFLIRYtoRY FoTb R PESUSIFISion; n
001 S\ O i Ry IR R i
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disclhi¥ed hbdvee Wh@é@er@@ B sElet dndtiBe BiIE ff8F wRRMEMIS of the particles
solution. nPEG 4 2007/ 059515 PCT/ US2006/ 060939
are paier {velumes| weightsd bpsig) wereedat¢renneddbie thsenlightadiffngtion (Floriba
S ctants wer resent at 0.5% (wv). The pH
LAbE@ %181‘35 1%021?8%191‘”1\}\&11%%@ 1§l sodi um hydr oxi de and/ or

[OUMOSdﬂqﬂés of foamuthtiodi(h @etcofiorsa st sutiest 2 PPV DR GReB0and the
Ieuton to forma gre suspensi on. &00202] The
aver, g% P%IG@ eHgs and Wi sigg dpewhichr Ylig 19t tthe ppitistes rarg gpealler (volume

e QRIS T 8 1 SRR P 0t o

timesintyreads. e resuith eresshoensn EOGSLi diamdd 5and procedures as
[ sed .above. The average particle size and the
[Oogoiguﬁ%qm%l—ch 99% of the particles are smaller
[odz\aé]um@?mmhbm basi %Qarti@f‘er ﬁsﬂgﬂsﬁfrﬁh%ﬁi A @%? zileb®Rtin an
e

diffraction (Horiba LA-920). The resul s ar hown 1 n
aqueougsolpgon [cgmamx}g deomychelicoscid sediwinataltoRoloxemer 188, onerdse and

phofy SuBRE b B B R i B  AEerBeTRABR o v

[002Te 1l Bucrds¢odnidBodiv®i pidsElhtd BRFE) wikd disd6ikved Th nRdillRY water to
| aser | |goht diffraction (Horiba LA-920) at several

proguceed | h oy AWE) ThEose it $0mMe phesphets rbutfecsaquegus reglution.
Deol?cho[hgggﬂsgodﬁfﬁ?gﬂt gn PL)IQ)Q%Q%J /1 é(% V\f&)@ tﬁ‘ér* Q(ﬂ% fsoﬁh&”é%!:ﬂ of these
particle suspension having inan
surfadare® wers prasentoat @Y &i/m). n§hd gk yel (deust@lclod7 soeh U sodium
sucr se an te buf f er by

L1, Ppl 188, ph
nyaiden o FERRERPRE! et ebon: | < ABGER! BUbwb e, prepired by

dissolving zileuton in methanol. The two solutions were then combined to cause

precipitation and formation of the pre-suspension.

[00208] The pre-suspension was cycled through the piston-gap homogenizer for
several passes to produce small-particle suspension formulation H.

[00209] Example 9

[00210] Pfeparation of a small particle suspension having 3% (w/v) zileuton in an
aqueous solution containing deoxycholic acid sodium salt, Poloxamer 188, trehalose and

phosphate buffer by the microprecipitation method is described below.
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[ 00207] Sucrose and sodi um phosphate buffer were

dissolved in distilled water to produce a 9.25% (wW v)
weoeuarrgsesiand 10mM phosphat e buf fer aqueous sol BCTAIS2006/060939

Deoxycholic acid sodiumsalt and Pol oxaner 188 were

t hen added so that each of these surfactants were

present at 0.1% (wv). The pH was adjusted to 7 with 1

N sodi um hydroxi de and/ or hydrochl oric acid sol ution.

A second sol ution was prepared by dissolving zileuton

(002X 1RTRARBLe addSoditl) lﬁﬂk?dgﬂ%dt@ %‘E @V%ret !111?%1\9 crl]ﬁfj ndwater to

cause precipitation orrm
proguce- & USPENS (WJAV) freORR8) aﬂ'melth phk&’s}pﬁdi’tSI blﬁffwa%q@e(ﬁh edblution.

Decy 1S dokdcsogfiat sl Pelog e sy et oo Gachs of these
surfb&RAY Has Bragent &t 9.100Q41D] The B?f W?;a§ QRj Lﬁ@fedatosmljth 1 N sodium

particle ‘suspensi on havi'ng 3% euton in an
hydeeerisleo ard/eto hyidioghlotio nacad rﬂOhglodeox%/ cshcﬂndc saluiich swoddi pmpared by

sl L e e SR8 e BRESIBL GBS o o

preodﬁta%ﬂ@@ﬁfr&%&%ftﬁi@ﬂ&&?s@@&i&ﬁww (002111 Trehal ose
and sodi um phosphate buffer were dissolved in

[0G1]; The prowispensien proguded dhgugisofi¢ wistpnieap hiagroegenizer for
sevéi‘él addd Gk ﬁl—%ﬂ‘[l&% ﬁ)%ﬂﬁ&% Qb qn-

Deoxyc c aci Ium sa and Pol'oxanmer 188 were
[OQMM@ t hat each of these surfactants, was

t at..0.1% Th ted t th 1
o SRR HetthBRGTe Ryarowm BIVIGE 46 (w60 dien. in an
aquédus SARR_NS rk4ih B WAERDRPR! §d1dhmef!| %%c’ltféh%l}[l,%s b& Ué)lﬁ)@phate

i n_nmet hanol. The two sol uti ons were theh co
buffer b3 dhe priswippicipitation meatiod osingt i-oretiofl pymwlidinone (NMP) as the

solv?{lﬁ g@ﬁﬁ@eq&gt[oozlz] The pre-suspension was cycl ed

on-gap honogeni zer for several passes
[oamsqrmhaesesml boda@mt PHsFhasd SREASHOR d1§’§o]'cl%'dafh' dlﬁhlled water to

‘1[&‘5 ci le 10 00214] Preparation of a snmal
prodqyge @94 5@e é‘M/éf gishalese wai/i%MaoMpham bufif¢reagneonsi sqlmmn mPEG-
DSP{Eﬁe ) o%}t;aﬁléélf] %gﬁvoegg Ehta Hg@ﬁnﬁ'&:tea[c)éff éhegg LAY 438 'present

at Ofﬁ%r@\dv)aci Tha aH ovas naiﬁmeti 4si NG withrelt I lsodivibd ‘Hirtiﬂixﬁfén@nd/or
descri bed bel ow, [00215

hyddpr ke 38 St ci TeBRE SpADE TGS e o b dissesata,uton in
NMP N THE $#6 bdIBGo¥al &t th&h cRRENCS oc%gs% ﬁ?c{%ﬁﬂoﬁ)aﬁlgégﬂﬁ%%ééf the

and 10nmM phosphat e buffer aque I on
pre-gusgerPsmoxaner 188 were then added so that each of

[ootz'l%ﬁ it p];eagus Qﬁs%onmv&a% ch‘fede nhrough the piston-gap homogenizer for
several passes to produce small-particle suspension formulation J.

[00217] Example 11

[00218] Preparation of a small particle suspension having 3% (w/v) zileuton in an
aqueous solution containing mPEG-DSPE, Poloxamer 188, trehalose and phosphate
buffer by the microprecipitation method using methanol as the solvent is described
below.

[00219] Trehalose and sodium phosphate buffer were dissolved in distilled water to
produce a 9.25% (w/v) trehalose and 10mM phosphate buffer aqueous solution. mPEG-

DSPE and Poloxamer 188 were then added so that each of these surfactants were present
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at 0.5% (wv). The pH was adjusted to 7.5 with 1 N

sodi um hydr oxi de and/or hydrochloric acid solution. A
weeoewrdsdsl uti on was prepared by dissol ving zi PEUUSZN06/060939

NMP. The two solutions were then conbined to cause

precipitation and formation of the pre-suspension.

[ 00216] The pre-suspensi on was cycl ed through the

pi ston-gap honogeni zer for several passes to produce

smal | -particle suspension formulation J. [00217)

ll P i | [
« A LRSI it £ R e o
hydroohlatic eweidcsrittiomi AgserBEi>saISRen vﬂtslpmpmat b&&ﬁssolvmg zileuton in

mettd-ghal.ose aq$gfhos hate buffer
om0} o PRe RIS A erethee gorbmed i ERIa RECiniitioh gad formation of
the i0lsM§Rhsibs. described bel ow. [00219] Trehal ose and

sodi um phosphat e buffer were dissolved in distilled
[00220dr Tho prepusternséona vais 269el¢dythrpugh ¢hal misten-gapl Hadnddenizer for

ff | ut. PE d
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of f%%slgo h In{;%vgfl%l é@%%ﬁ?%dthg%%gén g«?h&{\@cﬁgp{n% o?dﬁ?igsoﬁss discussed

abox;ne r'Ehet Mra@?mmoﬂsesize axncbﬂmssmwﬁoe oihjdht ¥0% of tienghrticles are smaller
ormation, of. the pre

(voliPl W Sri Witk R enae Eh Potigient e tpiondoghp LA-920). The

resu9 IRGBOHWE 1 Ff@ri7. several passes to produce
smal | -particle suspension fornulation K [ 0 02 21 ]

[00@222(]; Bxample 32 detern1nat|ons were made by |aser |ight

[00%I f f rllﬁr%{)%rgf%%n( EF a sm %1%%0 gggrgsfpmav%g gFVG(W/Vé z1l|thon in an
aqu@dsi bélution C(ﬁﬂﬂﬂing%odmfn devxiet it oldx R 8 88 b RRE 88U Hlyvinyl
%®§v@tgﬁ§s condi tions and procedures as di scussed
pyrr & MHGepEgwitghen methodsisig mpdanel@s dheeolyent is described
beloWhi ch 99% of the particles are smaller (volune
wei ght ed basis) were deternined by |aser |ight
[002121541‘] rSmmsenwéd-ldrssdﬂaed_m QE@ﬁlLedT\hﬁer teptdduse af ES%h@kW) Isficrose
I é) 22] Exa %%Hl 0223] Pr epar ati on
aq“eé’H%lF? ut,b%lh éﬁ%}ﬁ/@ Plorgmssd B3 piye then edﬂeérso that cach
of t1RBe sAGULANS weRd peddR af 0 rzb/@ w 9 T3 31}11 Dadaamuehabat it 1N

Pol oxamer 188, sucrose and yV|n pyrro one
SOdlﬁmélYﬂiQ?(ﬂmT@éﬂrmyﬂmChbmcmdmﬂuum rdy sexent aolotion svas Ip&pared by

dlsscﬁgin\éeﬁtleuton (flesh(l:ert anoij The two solutions were then combined to cause

precipitation and formation of the pre-suspension.

[00225] The pre-suspension was cycled through the piston-gap homogenizer for
several passes to produce a small-particle suspension formulation. The methanol was
removed by centrifugation and a cryoprotectant, specifically polyvinyl pyrrolidone was
added at about 0.5% (w/v). The zileuton concentration was adjusted to 3% (w/v) to
produce small particle suspension Formulation L. 3.5 ml of Formulation L was placed in
10ml tubing vials.

[00226] A batch of Formulation L vials was Iyophilized for testing along with the non-

lyophilized Formulation L. A typical lyophilization procedure was used consisting of
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bel ow. [00224] Sucrose was dissolved in distilled
wat er to produce a 15% (w v) sucrose aqueous
weabartosems Sodi um deoxychol at e and Pol oxaner 188TwsS2m@6/060939
then added so that each of these surfactants were
present at 0.3% (wv). The pH was adjusted to 7.5 wth
1 N sodi um hydroxi de and/ or hydrochloric acid
sol ution. A second solution was prepared by
di ssolving zileuton in nethanol. The two sol utions
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lyophZintztien dné Cecofigititiorand secondary drying at 30C and 60
nmrorr. At tinme zero, the suspension (prior to
| yophilization) is white eq‘mm)geneous wth a pH
of appr oxi mat el is indicated
that the suspe al ,
subspheri cal , af—F - VAL —paHti cl es | ess
than 5 umin si_zﬁﬂhb_mluhzwlﬁlﬁ}nﬂgnor aggl oner at es
greater than 10|um were obl68rded.| [1066824] Particle
size results foz both non-| gepbi I|i zed2ar|d | yophilized
Formul ation L 4fe summaripgdgshh |Tabig ¢ The average

particle size af 73 Wi 99% of t he
particles are sial | ef° fﬁng“wped Hasis) were
deternined by | gser 1 greconsaguted ; on  (dHori ba

LA-920). The sudlaemsi on dehddd88 4t 8938n |i ncrease in
particle size afftyer2 | yophjy i1d4t ijoR. 2&d

reconstitution. lwhde C Mean23pdmilese(dm 199% um
Non- Lyophi | i zed STUSpenston I U. 7400 I.0b66

[00228] Potency testing was completed in triplicate using HPLC and the results are
summarized in Table D. The levels of impurities/related substances for all samples were

below the detectable limits of the HPLC method. The decrease in potency for the

lyophilized samples may be attributable to losses due to the reconstitution method.

Table D - Time 0 Potency Analysis

Non-Lyophilized Suspensmn
1 31.24
2 31.14
3 31.31
[Lyophilized Suspension (Reconstituted)|
Lyo-1 29.04
I yo-2 28.86
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0.6901 1.412 3 0.6845 1.378 Lyophilized Suspension
(Reconstituted) 0-1 1.1488 2.930 Lyo-2 1.1411 2.738
wWQae@B/059237 3. 156 [ 00228] Potency testing wasPCT/US2006/060939
conpleted in triplicate using HPLC and the results are
summari zed in Table D. The | evels of
inpurities/rel ated substances for all sanples were
bel ow the detectable Iimts of the HPLC nmet hod. The
decrease in potency for the Iyophlllzed sanpl es nmay
be attributabfg stitution
met hod. Table'n Sad le
1Potency (m/nmL) Non- Lyophlllze Suspen3|on 131.24 2
[ 002 9h4R esddidil - Iﬁéthaﬁdlocwﬁbéﬂn?aﬁsn SWBPEARSingted BSCORS Crksth&bdraphy
0-1 29.04 0-2 28.86 45 WD 2007/ 059515
analpgiy) 092 6eBPBEwEBGstey Sor3hogomlyopbdized fuskessiouand one sample was

d .
testéﬁl‘op ﬁngéﬁjgccﬁlgﬁﬁl%gg fgﬁglinﬁéed\é\ggﬁ%g}oe; Eze a{GZIE%teé]&nf’l&ble F. The

prodeh&oﬁiy@pmhmﬁ@mmi}a@nﬁws pédiSdN n@ﬁ&n@f@oﬁ&ﬁ@ 5 ®p¥@son.
tested for the reconstituted |yophilized suspension.

The results aT% llelFst%‘?flquﬁl M&Eha@‘ﬂlfom%ﬁatﬁﬁbcess of

| yophi |'i zat| it oL C ,,,:3| fromthe

suspensi on. [rabte= e ehra—Pok : gacentration

Descri ption ; . Non I yophl i zed

suspensi on 482 i Suspensishi | i zeld s $Bugsilon,

Lyophilized suspension,
reconstituted 93.5ug/mL

[00230] In order to characterize the dissolution rate of the nanosuspensions, a method
involving the online monitoring of percent transmittance in a UV spectrophotometer was
developed. The dissolution medium was a buffered solution containing albumin at pH
74. Each suspension sample was added to the dissolution medium contained in a
spectrophotometer cell and the percent transmittance was recorded as a function of time
at 400 nm. Testing was performed on both lyophilized and non-lyophilized Formulation
L samples listed in Table J. The dissolution profiles are shown in Figure 18. For both
samples, the sharp decrease in the percent transmittance at approximately 0.1 min
indicates the addition of the suspemsion to the dissolution medium. The percent
transmittance then increases back to 100% as the suspension particles dissolve. It is
observed that only a negligible difference can be seen in dissolution profiles and that both
suspensions dissolved in approximately 3 seconds.

Table J - Dissolution Sample Information

Non—lyophﬂlzed

suspension 31.24 0.7190 1.509
Lyophilized s

suspension,

reconstituted 29.04 1.1835 2.920
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reconstituted 93.5 g/nL [00230] In order to
characterize the dissolution rate of the
waamogasnensi ons, a nmethod invol ving the onli RET/US2006/060939
noni toring of percent transmttance in a W
spectrophot oneter was devel oped. The di ssol ution
medi um was a buffered solution containing al bum n at
pH 7.4. Each suspension sanple was added to the
di ssol ution nedium contained in a spectrophotoneter
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constitut.e .04 1.1 . 4 7/ 059515
IyorBEFR RBtE) b 69 301eS [Hopsh eSS shRssmcrH RBRE FibiEsi e o the
initi@h.| yophi i zed suspension of Fornulation L were
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week and 12Faidelk tphref the Nomslydpbi)2ed Butiposiost or age

SIS

a Ife % azy
were—fot viaua”'}
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appeaf anceasi th ]
_re_cons_tltugr&a [ a fi oy Of ey T fU|775
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1 7.46 7.45 7.56 7.43
5°C 2 7.54 7.49 7.39 7.45
3 7.46 7.39 7.58 7.60
1 7.52 7.64 7.54
25°C 2 7.50 7.58 7.41
3 7.40 7.53 7.44
1 7.48 7.65 7.70 .
40°C 2 753 . 7.70 7.73
3 7.54 7.66 7.61

[00233] Tables N and O indicate the particle size results for the non-lyophilized
suspension and the reconstituted lyophilized suspension. The non-lyophilized suspension

shows a slight increase in particle size at 40°C with time, whereas the reconstituted
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at all intervals, the reconstituted suspension was

white with no observabl e aggregates. pH testing was
wabhew/osemduct ed on the non-I1yophilized suspensPOWUS2@®6/060939

the reconstituted |yophilized suspension and the

results are listed in Tables L and M The

reconstituted |yophilized suspension sanples showed

| ess change in pH after storage relative to the

initial pH Table L - pH of the hbn Lyophilized

£33
666 . . . . . 1.582
1.412

Table O - Particle Size of the Reconstituted Lyophilized Suspension

W N e W N o N =

[00234] Potency and related substances results for the non-lyophilized suspension are
summarized in tables P and Q, respectively.

Table P - Potency (mg/mL) Results for Non-Lyophilized Suspension

Table Q - Related Substances for Non-lyophilized Suspension’
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7.53 7.70 7.73 3 7.54 7.66 7.61 [00233] Tables N and

O indicate the particle size results for the
waamlogembi | | zed suspensi on and the reconstit uPEdUS2006/060939

| yophi i zed suspension. The non-|yophilized suspension

shows a slight increase in particle size at 40C with

time, whereas the reconstituted 47 WD 2007/059515

PCT/ US2006/ 060939 | yophi |l i zed suspensi on shows a

| arger increase in partlcle si ze upon storage at 25C

and /II'\I" T .-.I,-\I o
Non- Iyophl IH Qﬂlc Nb 5 5 74n:N]:_5_ nlo:ﬁrn 2 4.46
2 349 0.5846 TJID11IL UD71 3 WDsgd” BDsob1 01014 030 1 0.89
........ * results are Yo(w/w Fénnulal\;on L)
Ly D>~ Nnﬁlﬂqtml?ereptahle Irifnts (Note;Detectable lll.m.t 80.05%p
...... + ..lf) \f)~ f)

lyophlhzahon may.- inéreasetid 5hém10317§ab11]1ty2015£5e Wrug b? %crkaﬁﬁg the rate of
0.6204 1 1. 63 0.8123 1.44 5 1-40C 6 0.8 2 0. 43 2
drugglegraglafiogo 0.9 2.222 9 889 .08

Table R - Potency (mg/mL) Results for the Reconstituted Lyophilized Suspension

1 ND ND ND ND ND 0.07 0.06
A66795-1 2 ND ND ND ND ND 0.06 0.07
3 ND ND ND ND ND 0.06 0.06
1 ND ND ND ND ND 0.13 0.13
A66795-2 2 ND ND ND ND ND 0.12 0.16

3 ND ND ND ND ND 0.13 0.14

'results are Y%( W/W zilouton)-
ND = Not in Detectable Limits (Detectable Limit = 0.05%)

[00236] The dissolution of non-lyophilized suspension was tested per the method
previously described. The dissolution medium was a buffered solution containing
albumin at pH 7.4. Each sample was added to the dissolution medium contained in a
spectrophotometer cell and the transmittance was recorded at 400 nm. The results
indicate that the dissolution time after 12 weeks of storage did not increase for suspension
stored at 5°C, 25°C, and 40 °C. All samples dissolved in less than five seconds.
Dissolution results for the reconstituted lyophilized suspension at an equivalent dose
indicate no significant change in dissolution time after 12 weeks of storage at 5 °C, 25 °C,

and 40 °C. All samples showed complete dissolution in less than five seconds.
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9 Table O - Particle Size of the Reconstituted
Lyophilized Suspension WK-Me 1 1.1488 2.930 1.2215
W0 20059518752 4. 12 1.2084 2.874 5C 2 1.1411 2PTBAS2006/060939

1.0661 2.634 1.1769 2.955 1.1988 2.963 3 1.2237 3.156

1.1111 2.823 1.1938 2.894 1.1848 2.948 1.3794 3.454

1.6679 4.911 1.5656 4.251 25 C 2 1.4081 4. 573 1. 4498

3.830 1.5145 4.151 3 1.5453 7.579 1.386 ?:::7 3.748
1.4331 3.552 1 3.3651 9.042 1.7557 4.684 3 0828 7.126
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%¢wW w Fornul ation L)
[00238] Example 13

[00239] Several preparations of a small particle suspension having 3% (w/v) zileuton
in an aqueous solution were prepared by the microprecipitation method using methanol as
the solvent. The formulations included a single or a combination of surfactants in
addition to 15% sucrose. The formulations were unbuffered. *

[00240] The formulations were prepared by dissolving sucrose in distilled water to
produce a 15% (w/v) sucrose solution. The surfactants were then added so that each
surfactant was present at the concentrations listed in Table X. The pH was adjusted to
8.0 with sodium hydroxide and/or hydrochloric acid solution. A second solution was
prepared by dissolving zileuton in methanol. The two solutions were then combined to
cause precipitation and formation of the pre-suspension containing approximately 3%
(w/v) zileuton.

[00241] The pre-suspension was cycled through the piston-gap homogenizer for
several passes to produce a small-particle suspension formulation. The methanol was
removed by centrifugation.

[00242] A batch of each formulation was lyophilized for testing along with the non-
lyophilized suspensions. A typical lyophilization procedure was used consisting of
freezing at -50°C, primary drying at -25°C and 60 mTorr, and secondary drying at 30°C

and 60 mTorr.
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14254 1 6.328
8 0.2% DMPG, 0.05% DPPA| 1.1943 | 3279 | 12557 | 4.084
~3.2418 | 9.849
9 Tween80, DPPA 0.7060 | 1.567 | 5.0411 | 27.359

DMPC - dimyristoyl phosphatidylcholine; DMPG - dimyristoyl phosphatidylglycerol; DPPA

- dipalmitoyl L-a-phosphatidic acid

[00244] In order to assess the effect of a cryoprotectant, additional batches of the
above formulations were prepared with and without 0.2% (w/v) polyvinyl pyrrolidone.
The poly vinyl pyrrolidone was added to the suspensions after the solvent removal and
homogenization steps. The batches were lyophilized per the method described above and

the particle size results are given in Table Y. Post-lyophilization, testing was performed

in duplicate (i.e., two vials were reconstituted and tested).

Table Y. P

1 0.2% DMPG,| 0% ]0.7086] 1.694

3.3686

13.846
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sanples at tine zero and after storage at 5C for

12-weeks and the results are shown in Table W During
wonbdradsisest i ng, sanple 3 forned a precipitat eCnhiSk®6/060939

bei ng tested, which may have contributed to the

hi gher 9%RSD val ue. The hi gher average nvoi sture content

of the 12-week sanples indicates that the |yophilized

material is hygroscopic. Table W- Karl Fischer

Anal ysi s of Lyophlllzed Sanples 1.3 1 % RSD 0. 8%

1. 64% RIDO07% 336 RSP0 RSH0-49% 3

1 6708 RiD-a—0o T | :

[00239] |Several preparp#¥%i

suspensifon having 3% (

T e

Zirguaron ] gpus
sol utior] wete .ZWW&M %‘”ﬂ] %Féprgr@ﬂ;ggl ggion
met hod {sin obralpRPA. | ol vent o.62BR €l 2562
fornulatioﬁg ifcluded g%?l@%%ﬂ +**4 |cosdss npk soN| Of
surfactants in addition to 15% sucrose. The
formul ati ons were unbuffered. [00240] The formul ati ons
were prepared by dissolving sucrose in distilled water
to produce a 15% (w v) sucrose solution. The
surfactants were then added so that each surfactant
was present at the concentrations listed in Table X
The pH was adjusted to 8.0 with sodi um hydr oxi de

and/ or hydrochloric acid solution. A second solution
was prepared by dissolving zileuton in nethanol. The
two solutions were then conbined to cause
precipitation and formation of the pre-suspension
cont ai ning approximately 3% (wv) zileuton. [00241]
The pre-suspension was cycl ed through the piston-gap
honogeni zer for several passes to produce a

smal | -particle suspension fornul ati on. The net hano

was renoved by centrifugation. [00242] A batch of
each forrmul ation was |yophilized for testing al ong
with the non- |yophilized suspensions. A typica

| yophi l'i zati on procedure was used consisting of
freezing at -50C, primary drying at -25C and 60 nilorr,
and secondary drying at 30C and 60 mlorr. 50 WO

2007/ 059515 PCT/ US2006/060939 [ 0 0 2 4 3 ] The
surfactant or conbination of surfactants is identified
along with particle size results for each

non- | yophilized and | yophilized suspension in Table X
Post - |yophilization, testing was perforned in
duplicate (i.e., two vials were reconstituted and
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tested). Table X - Partlcle Slze Data i7 .tf774 :

B S A e I e ;
WOI2007/059515::::::::::?:::::i:::i":i:i:{:::::::PCT/‘USZOO6/060939

Pomrrorrrmr e~ ... 1 188 10.2735

70.653 27.6989 169.849 2 188, Sodium Capryl ate 8.4411

24. 664 29.4597 224.077 19.0630 44.094 3 5% Al bum n

0.4349 0.948 20.3334 45.843 10.7436 41.364 4 MPC

0.9260 2.474 18.6608 41.168 13.1264 42.623 5 MPC,

DVPG 1.1435 2.825 22.8741 49.705 1.4102 5.784 6 MPG

Tween80 0.9121 1.971 15.3252 44.848 0.9701 2.806 7
cLANSo DMPG, 0. 3% P188 0.6285 1.377 0.9508 3.148 1.4254

6.328 8 0.2% DVPG 0. 05% DPPA 1.1943 3.279 1.2557

4 084 3.2418 9.849 9 ween80, DPPA 0.7060 1.567 5.0411
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poI V|n rrol.i done. Vi n
% Ca)é@ealﬂ% q h%la%gp gﬁ'eahghea 1P@?ygﬁwée inhibitor
c o‘ﬁﬁ@t rm&i R thBOBRABNLERIHAB Sf GPS-li 1@9&
0\’i/:[/e@re I ylgphl l'ized per thém%gt hod degcrl bed ovg%‘é@hﬁ&bﬁm
coptpeupdr ¢ | ZHépasiygenase snhibiomerd gi wempoundT disit einivbits 5- and 12-
oph| [ zat| on, testing was performed in
lip ggéena?e (i.e., two vials were reconstituted and
tested). Table Y. Particle Size Data 1 0.2% DWG 0%
3. 0THO §hafinf8dtiAl 368PosifoB4d claiin VWO A#OBdSxygenase inhibitor

PCT/ Us200 /08%939 0. I%%P 188 3.2707 12. 345
compound 18 selected from Formu

i
OH
\-.N.-"\
|
.B

Rs

ey

wherein Rs is C1 or C2 alkyl or NR¢R;, where Rg and R are independently selected from
hydrogen and C1 or C2 alkyl; B is CH, or CHCH3; and W is oxygen, sulfur, or nitrogen.

4. The pharmaceutical composition of claim 3 wherein the lipoxygenase inhibitor has
the Formula (I1I):

HO O

\
N
S CH;

(1.
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2 0.2%0.6924 1.640 20.0295 37.781 1.5243 6.707 3 0%
0.9419 2.258 2.1443 8.793 0.2% DWPG, 9. 2706 49. 502

WO 205%BPRA 0. 6232 2.562 4 0.2% 0. 7697 1.842 0P@B@42006/060939
2.547 52 WD 2007/059515 PCT/ US2006/ 060939 CLAIM 1
A pharnmaceutical conposition conprising an aqueous
suspensi on of particles of a |ipoxygenase inhibitor
conmpound., wherein the particles have an effective
average size of fron1about 10 nmto about 50 nmicrons.

. The pharnmaceuti cal c of claim1
5. Thi, @RISR R SOBPPHAT O ST bR (P SEleo AP IegpiceLly
aaw1ggegk Rngonsi sting of a 5-1i poxygenase i nhi bitor
onpoun a 12-I|poxygenase i nhi bitor and a conpound
t hat |nh|b|ts 5- and 12- |ipoxygenase. 3. The
6. "Btﬁ;aphﬂa@émutléeﬂ CRERpRS BNt @ﬁmla@a WARTRID th%hmwgﬁnatsﬁ dnhibitor is

ook PRSSRAR6) BN o, GSTPRBEn RS P,

the (Qlis@her@&E la{ lkbfdnzo[rb]ﬂNRﬁFQZyleVHyé)F bhRfroandeRandihe (+)-isomer of 1-(1-

i ndependent |y sel ected from hydrogen and C or C2
benza[h&ghlen-%ﬂf‘é Xﬂﬂﬁ’d and Wis oxygen, sulfur, or

nitrogen. 4. The pharnaceutical conposition of claim3

7. 'T“ﬁ@ ?ﬁ‘dr&a&&ﬁlclal &Qﬂﬁfﬁﬁf&ﬁﬁﬁ' cla'i‘rﬁ'élbﬁuhﬁér dasprisidpeat kaktateasurfactant
selected from the group cons1st1ng of 1on1c surfactants, non-ionic surfactants,
zwitterionic surfactants, biologically derived surfactants, polymeric surfactants, amino-

acid surfactants and derivatives of amino-acid surfactants.

8. The pharmaceutical composition of claim 7, wherein the nonionic surfactant is
selected from the group consisting of polyoxyethylene fatty alcohol ethers,
polyoxyethylene sorbitan fatty acid esters, polyoxyethylene fatty acid esters, sorbitan
esters, glyceryl esters, glycerol monostearate, polyethylene glycols, polypropylene
glycols, polypropylene glycol esters, cetyl alcohol, cetostearyl alcohol, stearyl alcohol,
aryl alkyl polyether alcohols, polyoxyethylene-polyoxypropylene copolymers,
poloxamers, poloxamines, methylcellulose, hydroxycellulose, hydroxymethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, noncrystalline cellulose,
polysaccharides, starch, starch derivatives, hydroxyethylstarch, polyvinyl alcohol,
polyvinylpyrrolidone, triethanolamine stearate, amine oxides, dextran, glycerol, gum
acacia, cholesterol, tragacanth, glycerol monostearate, cetostearyl alcohol,
cetomacrogol emulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers,
polyoxyethylene castor oil derivatives, polyoxyethylene sorbitan fatty acid esters,
polyethylene glycols, polyoxyethylene stearates, hydroxypropyl celluloses,
hydroxypropyl methylcellulose, methylcellulose, hydroxyethylcellulose,
hydroxypropylmethylcellulose phthalate, noncrystalline cellulose, polyvinyl alcohol,
polyvinylpyrrolidone, 4-(1,1,3,3-tetramethylbutyl)phenol polymer with ethylene oxide
and formaldehyde, poloxamers, alkyl aryl polyether sulfonates, mixtures of sucrose

stearate and sucrose distearate, , p-isononylphenoxypoly(glycidol), decanoyl-N-
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S CH3 (Il1l). 53 WD 2007/059515 PCT/ US2006/ 060939 5.

The pharnmaceutical conposition of claim4 further
woanprossiltng a pharmaceutically acceptabl e excPpTRIS2A06/060939

6. The pharmaceutical conposition of claim4 wherein

the |ipoxygenase inhibitor is selected fromthe group

consi sting of

(() 1- (I -benzo[ b]thien-2-ylethyl)-I-hydroxyurea, the

i somer of
m%ﬂ_a§rlgllu§§1%éc?e[g tcT pBE%éﬁx;(t&&Xaﬂomdehygfﬁ éé’cy'i %amgﬂopyranomde n-
dddbéyiiB-Brgl@eoplyeinoyidy, 1- hy dhakodes@B-Dmalldzede, heptanoyl-N-

pharnaceu ical caonposition of claim4 further .
metyphghicaiidly. achopsd &%@@W@%ﬂ%\ﬁrhemﬂr%&@epam@md@h@hexyl-

0B AR e 0 O L RO Fppyansice,
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PEGAithinfn EWIRI8hdorh B6pdIpAER chem%y hdeafd @ﬁﬁ v1'n§1 pyﬁﬁhﬁeﬁ@d

from the group conS|st|ng of pol yoxyet hyl ehe Tatty

al cohol ethers pol yoxyet hyl ene sorbitan fatty acid

9. e B pRarmesputisel somppeitien foftdlsimadi avhetaierthe ienje tlurfagtant is an
mﬁﬁﬁ P%‘ceryl esters, glycerol nonostearate,

pol ye y ene glycols, polypropylene gl ycol s,

pol ypropyl ene gl ycol esters, cetyl alcohol,
10c €Xlws pleemmpberaicalb hoﬂnposﬂ'ﬁmlaby”lclaﬁinc Bhethereimnlyd aailokicl surfactant is

| cohol I I
seﬁea%ﬁer%ni rlgeagrgﬁq)?@f%@ of Tt ibbmrine ol it kil Bephates
gﬂ‘@é Micsdhiey] ﬁ@tﬁssuﬁﬁ da@xEMEddih Gty k@I$e, sodium dodecylsulfate,
hy roxyprogﬂ}ce | ul ose, hydroxypropylnethylcellulose

alkgnpelyoxwdthylmee cailfateso §ed1unp cﬂlgdadc;: hhedtylle sodisim rsmlfpsuccmate

oA U S S BB BB B nd e

safib,eahali€, adld] NdeoRydEs, agigxt gl?ébchghé’(?@él@' ,ta@éBholic acid, and
acaci a, cholesterol trag acanth % ¥cero
ylce

gliendlsenchplhe acidcandeal @anwar@nww&r lnbasengearisgrsid and its salts,
ca‘?%ss'té‘a}‘%g g%h\@f)(hat?cso Egch{u? q%%éﬁglﬁfat %Ll%%?)&?ﬁéﬁ% ln@ose calcium,

yoxye e cas or oi
ca}dﬂixymeﬂgﬂd’e)l/ﬂukme SOdIhtﬂ, arahcfoaﬂm}lfcﬂmtcﬂhmt atislkylesters of sodlum

“ﬁ§8¥ §9%$§@§P86%5 6§E§|¥aﬁ§ethyﬂgp st ear at es,

nmet hyl cel | ul ose, nethyl cel |l ul ose,

11hyI%e pryehivshGa oo ?ﬁﬁtlon by ﬂﬁﬁﬂﬂnf@ﬁ&%ﬁe&@ )phoﬁﬁibhﬁﬂd% Selected

pht hal ate, noncrys l'ine cellulose, pol yvin
frem dlaghgoup cgt@_ﬁls)tmlgn))f la)ipsnbiatidio Becharged phosphohp1d PEG-phosph011p1d

ph%?éﬂﬁhaxléh%l}(ﬁegté{h%gﬁ}ﬁ‘m% f@uﬁ*}%” %llaﬁgf)%%g%&p ospgpﬁt nolamine,

dlﬁlyyﬂstopbglyeélbqjhospﬂ(feﬂtaﬁbl@ﬁundn xtures of sucrose (DMPE),
dipalmitoylglycerophosphoethanol-amine (DPPE),

distearoylglycerophosphoethanolamine (DSPE), dioleolylglycerophosphoethanolamine
(DOPE), phosphatidylserine, phosphatidylinositol, phosphatidylglycerol,
phosphatidylinosine, phosphatidic acid, lysophospholipid, polyethylene glycol-
phospholipid conjugate, egg phospholipid, and soybean phospholipid.
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Stearate and sucrose distearate, |,

p-i sononyl phenoxypol y(gl yci dol), decanoyl-N 54 WO
waQe/08¢9515 PCT/ US2006/ 060939 net hyl gl ucam deCT/uS2006/060939

n- decyl - B- D- gl ucopyr anosi de,

n- 13- decyl - D- mal t opyr anosi de, n-

dodecyl - B- D- gl ucopyr anosi de, n-dodecyl - B- D- nal t osi de,

hept anoyl - N- net hyl gl ucam de,
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- - B- --hexy . .. .

1 R e Rl 603 o i Whstedp s, e, sorfctant s a
cationigrsytfadad- gl ucopyr anosi de,
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-Qact vyl - B-D- gl i de, tyl-B-D-. .. .
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setk@tddviRdrh WRSarotf-EonsisiiaBion qfatern If{rh&ﬁ{Hnrbo%lqoﬁﬂgs, 'B@ﬁl%%ium
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chipredephar nacewetybaimetylomioniuon of cl abrrfidemher ei n thigosans,
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mﬁ‘?’%@ﬁﬁﬁ‘?@ um aﬁ’@mldﬁh osHHeMEes coppeerds; urnolwimyperolidone-2-
: ' : I ' y I . k .
SRR, g SN RSB G Mmoo
bremddeu phesphboiine comabends, phasmbst btimonam doapdubde ibenzyl-di(2-
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ot oD E e ?Déglaﬁed?&?&aa&mﬁﬂ&%w}m Hlorlds, coconut
trigh Y160 ChehbiuMC bRbmil QUERBRY meth§F ldthydARethyl ammonium chloride,
gl ycodeoxychol i c acid, and cal Ci um™
casgR osmatist hihyeraxyedyt, asmeniuit yeinileandedyt stristhyll sgmmonium
i : , di d | fate, ..
i, e oLy PHITBIIER, SO TGS LB dimethy
hydassyethyhehitohiveh thilogige beaside\nC1 21 Dainydihyl Hyasosseihyh@monium

I a] kylesters of sodi um sul fosuccinic acid, sodium
Clﬁwlfy?/ci lééie@?thaﬁ PR o prptogium 1 chigride  bromide, coconut

m{gﬁgﬁrgﬁ%ﬁﬁ%:xg@c%lcoﬁﬁl%id n oﬁforﬁ%ﬁgg%:%gut \A@ﬂe‘%ﬂl}g ; itl},}fgir(g%yethyl

. . sel'ected from roup consi
amgmpiiosp haniide, maristyhtgmethyh espitiimi ethyl sulfate, lauryl dimethyl
| i pi.d,. hat i dyl l'i pe, i
beﬁ%ﬁ’s Eﬁ]ﬁ}sq%g%l g&hgﬂgq,p%%ﬁ’ g}ngletﬁylc Egnzly eamrnomum bromide, lauryl
diflleBSY |(ct8EntRSIO zRROSRACNIGNR] amiHe dimethyl( etheg)oxy)4 ammonium

di nmyri stoyl -gl ycer o- phosphoet hanol am ne
bram% Nt Ylgl(ﬁéér]c%@m@ﬁh@@lhﬂncﬂmmmmm (dbiige, N-alkyl (Cl4-
b ] hoget i P .
SR AL SRR L Dt BB oyt s
chﬂx:]rﬁﬁpﬂﬁaitlcﬂ@yilfeﬁiardﬁnﬁﬂllﬂ ftﬁ&cf}ﬂyﬁfa{ﬁﬂ%dngtﬁfi?dhﬂ&ide, N-alkyl and (C12-14)
. sphat i cerol, osphat i dylinosine, )
BrBap G eRabig, wpinosbrbspisIdep! tmegol yennyandulide alkyl-
. _ holiipi di: i .nhos i pi and
mg{gyggiﬁmgﬁgglghg%d:{sg: gi.lglggll-&i%ﬂgdan%ggmﬁﬁl QQ{'Q,' Fﬂngryl trimethyl

ammonium chloride, ethoxylated alkyamidoalkyldialkylammonium salts, ethoxylated

trialkyl ammonium  salts, dialkylbenzene dialkylammonium chloride, N-
didecyldimethyl ammonium chloride, N-tetradecyldimethylbenzyl ammonium chloride
monohydrate, N-alkyl(C12-14) dimethyl 1-naphthylmethyl ammonium chloride,
dodecyldimethylbenzyl ammonium chloride, dialkyl benzenealkyl ammonium chloride,

lauryl trimethyl ammonium chloride, alkylbenzyl methyl ammonium chloride, alkyl
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WD 2007/ 059515 PCT/ US2006/ 060939 12. The

phar maceuti cal conposition of claim7, wherein the
woami7mssusf actant is a cationic surfactant. 1BCT/TiIS2006/060939

phar maceuti cal conposition of claim12, wherein the

cationic surfactant is selected fromthe group

consi sting of quaternary amoni um conpounds,

benzal koni um chl oride, cetyltrinmethyl amoni um

brom de, chitosans, |auryldinethyl benzyl anmoni um
or a i 1. hygnochl ori de | kyl .
SEDHOG e RSHnREH bASEEY SIS R somics, 15

tnmnth}d) ram:rlnbmpmdb];onpgésy rﬁelt?hyrhﬁahj?laahyioﬁtm broml(jies dodecylbenzyl
1
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angmyapitioy iehooidp.o dn@tdmdmhylylhmmn(lﬂn bromide, dodecyltri ethylammomum

S B PR TEBRBAR OB i 27 R B i,

POLYQUIET, ed@bitylanitRédidhn Bidixide 0¥/ Vikin? iR S hium bromide,
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chglingr @pers, o bengalkopus hghlora@ﬁmﬁmmhkonm rahlwidedeesyyl pyridinium
br it hyle eRXh;'d ﬂgﬁ&'én CL}L l%de gecyloée quaternized

di net hyl xyel{i | ahmoni dm chi ofi deBT om

pcﬂ},lcﬁ(ya:ﬁlyﬂﬂkmddmylhs PMMSD@J; YLK AQUATT Uitk ylC pyrdihiden salts, amines,
Cl2- 15-di net h %dro et hyl anmmoni um chl ori de
g iele, THgE SHekiniie ATl HFG GPetoRATY erdpmises, methylated
Lféthlrﬁ)e{ 5 ol
AL 2 AL OIS | SFRBAA imet
aﬂnagmym bipmedehyieth?melmyhe anthpolodamaies.or i de, | auryl
di net hyl benzyl amoni um brom de, |auryl dinethyl

14( %thggfll; % %ut?%gﬁlﬁ Fﬁf %Il} gfnclggn 7I ai{e{g&}} ﬂlienz%st/ip[yionic surfactant is
se(e@ﬂeﬂ 16 dhevgtony | doasiziyg éﬁﬁﬁlﬁphdﬂdﬁﬂﬂhﬁﬁh@ fi)ho%lﬁhhylkthanolamme

(Cl14- 18)di net hyl - benzyl ammoni um chl ori d
dipgsl-ghcseopipsp aﬁ9laﬁéﬁ%yl arﬁrtmn@tﬁy glmsmpa@sphoethanolamme

RRARYFBSE o PBYAnd AR SRl Hocmmotain,

andrhal polyhglybdrosphdephobthiansituaydeanmoni um hal i de al kyl -
tri rret hyl ammoni um sal ts, dial kyl - di net hyl anmoni um

Iau trimeth ori de,
#&%%?ﬁﬁ%é}%ymmw aﬁﬁﬁl‘% i (Risings 2 pH adjusting
, ag%hth@!é(‘]téﬁt ®6m thé gpdupydons bﬂ SOt S drekidd, Whﬁﬁﬁ%ﬁ%eamd tris

di al kyl ammoni um ch ori d di decyl’di met Ayl anmoni um

bukfer.gnpere, d- risarbenps peiisrendy ;hemaktw citiaterdnifiem phiospiratel buffer,
fo hé(&!&té‘t sg&dgﬁk)!%eélgéecyﬁ%fngh Ih %nenﬁ agﬁt%?}h%yﬁlnge t_hy(il_ and

arrmbn Fum’c

tnalklytmteddﬁmnd; ahkg/lhmh&n@émmlhﬁglhc@ﬁmﬁiﬁ) Usaceihlb®y) befzoate, tartrate,
l.aur trimeth nmmoni um chl ori de, al kyl benzyl net hyI

cazhang a&ﬁqaeﬁ%? %3 al kyl

m

16. The pharmaceutical composition of claim 15, further comprising an osmotic
pressure adjusting agent selected from the group consisting of glycerin, an inorganic

salt, monosaccharide, disaccharide, trisaccharide, and sugar alcohol.

17. The pharmaceutical composition of claim 16, wherein the lipoxygenase inhibitor

compound is present in an amount from about 0.1 mg/ml to about 500 mg/ml.
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56 WO 2007/ 059515 PCT/ US2006/ 060939 benzyl di net hyl

anmoni um brom de, Cl12 trinethyl amoni um brom des, C15
wonrbeT@sysis anmoni um bromi des, C17 trinmet hyl anROMIUS2006/060939

brom des, dodecyl benzyl triethyl amoni um chl ori de,
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19 TG B trRaR UL RPEPRIBOS BE LGN NI e BpeREgaese inbibitor
cofibithd Ryrésdhinum aalduaf #68 abba 100805l th Sp&ft %Qﬁ%{ﬁfl.ﬂi zed

pol yoxy)ebtv hyl al kyl am nes, M RAPCL, g%ﬁKAQJAT, al ky

pyridiniumsalts, amnes, amne salts, imde
2057k pharmasentical cpmpesitien &f eleim el% awkersior heapartielss have an
AL nd. catlonic guar
o A T R, L o B0 B BT R L PP

amoni um brom de, triethanol am ne, and pol oxam nes.
211 AheThharphaeutzek vompaditiao moslhin @0, ofhetiai the7parvibles diave an

he zwitterignic.surfactant i selected fromthe
e etieS matttlcs ot ot ks PRy fones microns.
phosphati dyl et hanol ani ne, _
22di By IphghiaRical NPRIBRIONABP| @RINNEL, wherein the surfactant is a
di myri st oyl - gl ycer o- phosphoet hanol am ne,
Pobis%@ﬁ-t oyl - gl ycer o- phosphoet hanol ami ne,
di st ear oyl - gl ycer o- phosphoet hanol am ne, and
2301 Bl Ahttrn o3 O RRI A o CondiRin TRE -
phar n?clzleut%ga co?rp SI til?)gn&cq)?‘ﬁ %F‘g:’qr%j 7?Vh%rgrrnt -r{;%r Surfactant is &
phogpimptipisi. ng a pH adj usting agent selected fromthe
group consi sting of sodi um hydroxi de, hydrochloric

20254 P R0, o it E SRR b S 1

poBR&Yéhelend p6lypiopylchs bRk esdaet hyl ) am nonet hane,
am nosaccharide, nono-, di- and trialkylated am ne,

megl um ne (N-net hyl gl ucosam ne), succinate, benzoate,

25¢ 5&@ phgrglaceytigahemranasitign Pl stpimnd 5 dutledr dncluding Ftsecond surfactant
1RO TRES Wid It donof .m.15, furthe I

e Conpr 1 st ng %%hgg ?rggt?@g]lg %f?@g]g:usru g*agéé RS AT R lhrfacmms’ amonic

su@itens, e cwiitteaonid esugfactapts ¢ drislogicalty  0érivgddy Geffhdtantn polymeric
i.;norgani ¢ sal.t, nosacchar.i de, di.sacchari de

SRS, R IS POl AN AeEE#bIes of sminpriid surfactants.
pharmaceutical conposition of claim16, wherein the

26/ TRO YN GaABERIchINInidsRion STRIMAWY] fi$hd? i€36dhe hRe@hd surfactant
anmount from about 0.1 ng/mM to about 500 rrg% m. 57

selected from the group consisting of ionic surfactants, non-ionic surfactants, anionic

surfactants, zwitterionic surfactants, biologically derived surfactants, polymeric

surfactants, amino-acids surfactants and derivatives of amino-acid surfactants.

27. The pharmaceutical composition of claim 24, further including a second surfactant
selected from the group consisting of ionic surfactants, non-ionic surfactants, anionic
surfactants, zwitterionic surfactants, biologically derived surfactants, amino-acids

surfactants and derivatives of amino-acid surfactants,
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WD 2007/ 059515 PCT/ US2006/ 060939 118. The
phar maceuti cal conposition of claim 17, wherein the
woOipwggEanase i nhibitor conpound is present i RCAMWS2006/060939

amount from about 5.0 ng/m to about 100 ng/m . 109.

The pharmaceutical conposition of claim 18, wherein

the |ipoxygenase inhibitor conpound is present in an
amount from about 10 ng/m to about 50 ng/m . 20. The
pharmaceuti cal conposition of claim19, wherein the

PFL L Lt ectd va I particle size of

280 FhC PR B 00! B SRS S ARER T b rBliE R Focen 50

an iz seaowdifuirGatant ifpdedaidedn8Rf cl ai m 20, wherein the
particles have an effective average particle size of
from about 50 nmto aghout mcgrons. 22. The e

29, TP B RHASPRT] COMBBRTEN BhOIBHD abal Rired: trbperelipidels o PEG-

DSRE fn?cpﬂl@@Ecdrﬂfsﬁrfla&%tﬁ§9619§zhﬁer 1#8. The pharnmaceuti cal

conposition of claim19, wherein the surfactant is a
phosphol i pid. 24. The pharnmaceutical conposition of
30¢ [The phamnacgpiégadicamppswtionuef eleinarf, whergin the phospholipid is a PEG-
- bl ock copol ynmer. 25. The
D Y e P A PR ) 2 m 220 further
i ncluding a second surfactant selected fromthe group
3lcoRs ghangacefiticabneansasitforc bindlsim r)- wheveth the phospholipid is

.syrfactants,, anion.c surfactants, zwjtterionic, L

dl%agﬁtgxlt Zﬂiaél?hoﬁglbar%@b‘i c¢ y 2Ry edseg?ﬂm‘q‘ atyriastagt is  dimyristoyl

pheYeBYlicycefll f act ant's, amino-acids surfactants and
derivatives of am no-acid surfactants. 26. The

phar maceuti cal conposition of claim23, further
32 nclibgdphaymaceiceh gomnesitien @bt claise|2dc tvdtréinotire t prdyepyetiylene-

PRIl L W EARLARE P DD o s s

desxiydhatiteant s, bi ol ogi cally derived surfactants,
pol yneric surfactants, am no-acids surfactants and
dﬁgiva ives otaznino-apjd ggr{actants. 27. The
33p i gigcewiical GositieB nofo clatma P iy svherqin rthp gpolyoxyethylene-
polfHROMALND blocke EGRTly AL FAPofdkameP ClSRCRE fibOUBbAF SFAUEn: is

consi'sting of ionit surfactants, non-ioni
dimyristaph phesghatidyighysel. surfactants, zwitterionic
surfactants, biologically derived surfactants,

aAM-00-.aGl factants and detivatives of am np-acid .
S0 AR U0 ASHBRIANE SREk 3058 h A0 0885 i
cofitpesifiba igmheinisteed be o fnessdédl Rdmahapibug QOnMﬁﬁfngif?arenteral,
Oritﬂh%gol ysorbate is Tween 80, and the second surfactant

s

F‘ﬂxa QALY HYAveREASy WFIRSSUar.c SbCu RPN taut, rectal,
vaBinal! absRtRbmidh el ferhid € Pﬁ‘&%&?&%‘le{r}" ‘1411'31*2?‘0efr"eblr:)e{'f',c':r intralymphatic,

intraarcticular, intrathecal and intraperitoneal.

35. The pharmaceutical composition of claim 32 wherein said aqueous suspension is
dried.

36. The pharmaceutical composition of claim 35, wherein said aqueous suspension is

dried by lyophilization, spray-drying or super-critical fluid extraction.

37. The pharmaceutical composition of claim 36, wherein said dried composition is

formulated into a solid dosage form selected from the group consisting of tablets,

59



DSPE and the second surfactant is Pol oxaner 188. 30.
The pharnmaceutical conposition of claim26, wherein
woheo7pagmphol i pid is a PEG DSPE and the secon#CT/US2006/060939
surfactant is Lipoid E80. 31. The pharmaceuti cal
conposition of claim 26, wherein the phospholipidis
di pal mtoyl L-a-phosphatidic acid and the second
surfactant is dinmyristoyl phosphatidylglycerol. 32.
The pharmaceuti cal conposition of claim 27, wherein
a t - RO e bl copol yoer i
‘ E%F%Sﬁgh%éﬁl’%%g%ﬁﬁt o8 S R e OBt s, Betavea
re l@.‘i@(f}mguulaﬁt\;ﬁs, @ﬁtroll[f]ﬂs rqilb’TSB rfaﬁﬁmlﬁﬂiciﬁﬁl eﬁ&ﬁﬂf&s iréléaselfﬁfrnulations,
im 27, rein the pol ygxyet ene-. pol ypropyl ene )
P“gﬁagl:ek TElsB yﬁwl’ayow é@éﬁ@%ﬁ%s@ﬁ&% formudadioppq gastroretentive
foﬁﬂﬂilﬁﬁ’&{s,anéfféﬁes_c@ﬁt”yc&ﬁlét%,oyﬂastpli‘l?e?tph@BH'e%}’ | gl gcﬁ\%ﬁh' aftd sprinkle
The pharmaceuti cal conposition of clalm f , erern
foprmgatipiér maceuti cal conposition is administered by a
route selected fromthe group consisting of
p I , pul nonary, i ntravenous e .
38 ﬁ?lfegfggé%a}cg?t?&g u 05%%6 gﬁ%@ugf Cgadpal 6 RSP, said jeqmppgsition. is
foopiisted| mie, a ifotm acasivihg oMtlieagesup aonsistidg JECHREHR] powder
i ntral hatic, .intraarcticular, intrathecal and
Prenif ﬁilé’ﬁé W’f%ﬁé&bﬁ lé@ledarﬁ@nwcrmc@mm@ intesasear emyksiars.
cl ai m 32 wherein said aqueous suspension is dried.
393G he herRARLARS Qdhigoditiof YTRISHT DO ikeif! gﬂ{?\xﬁﬁg an intravenous
wherei n sai d aqueous suspension Is drie y
admynipirationzeft the rohasmpaceytichl yompositiors upe martidldsi maldly Hiskalve such

0 s TR RV TR0

formul ated into a solid dosage formselected fromthe
40grioupethod sofs tremingota  taddittdrs medffledMBy2 04 RHRARE  activity and/or
1 PCT/ US2006/ 060939  capsul es, | ozenges, suppositories,
SYUQHHEE {hit Jpammaknin,nged t8espb It cidmiBistegiak ag egharmaceutical

- . . rmul ations,., .
T T e T
cofnppwd seldotauistromrthe gicapeonsstagsef o Hiipotkyeharsinhibitor compound,

troretenti . fornul ations,. effervescent tablets,
@ PREDOREFRAE pibiter 5z Comaohiid St Tehghity r end 12-ipoxygenase,
WHeRSiiMHAHAraeISs hdde anl B8 LYBE S ki€ JF £ Qédttl'oq'ﬂla 5 about 50
claim 36, wherein said conposition is ormul ated 1 nto
mIgrongr m consi sting of the group consisting of patches,
powder

41. The method of claim 40 wherein the condition is selected from the group consisting
of asthma, rheumatoid arthritis, gout, psoriases, allergic rhinitis, respiratory distress
syndrome, chronic obstructive pulmonary disease, acne, atopic  dermatitis,
atherosclerosis, aortic aneurysm, sickle cell disease, acute lung injury,
ischemia/reperfusion injury, nasal polyposis, inflammatory bowel disease, irritable
bowel syndrome, cancer, tumors, respiratory syncytial virus, sepsis, endotoxin shock

and myocardial infarction.

42. The method of claim 40, wherein the condition is an inflammatory condition.
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preparati ons which can be inhal ed, conpositions,
creanms, ointnents and enul sions. 39. The
woheo7ragesast i cal conposition of claim?20 wherei RCT/US2006/060939
followi ng an intravenous admnistration of the
phar maceuti cal conposition, the particles rapidly
di ssol ve such that a peak plasna concentration is
reached within |l ess than about 8 hours. 40. A nethod
of treating a condition nedi ated by Irpoxygenase

e et O pikine, F SRR SRR oo BRIE ool BB, of o

lipoaypeniasd mg1banr espisnmng haus pealtdive aberpgs §ik€bPFomfabaut 10 nm to
l i enase |nh|b1tor ound sel ected fromthe

abgp St§’tfﬂi’f§°18’faém5m?tgﬁ xygenase i nhi bitor
conpound, a 12-lipoxygenase inhibitor and a conpound

44, hRt mbfBH bbtt SaRingah dj%lﬂa%nlaéegﬁ&‘lgﬁﬂﬁ&fsmn B ﬁ?lﬁ cles of a
particles have an effective average size o B

lippry gemasoinkibéior caapouniddeyaan effdctivErermet mwobrromlahom 14)01m to

di t th
oS by G R iR e R rey Ardogon
psoriases, allergic rhinitis, respiratory distress

453yAndmethIBd cthnmRking @Qﬁia[m@&duﬁ&alpsﬁsmﬁfny cOMPEGHEE , pAEEISs of a
at opi tltls atheroscl erosis, aortic_aneurysm

hlgw%nésec ] tar cqmpqund haye an rﬁ%wrs AygiRge size of from about 10 nm to
auoﬁ@mc%ﬂ R MR P /, nasal polyposis,
nf | annatgry ? g)éﬁﬁ irritable ~bowel syndrone,
cancer tunnrs resprratory syncytial virus, sepsis,
endiéssolving @hdmoxymsmnlamr Gimpionfidric ta water-afsciilaesolvent to
gg f claim40, wherein the condition is an
fo %mﬁ?rrgrtory condition. 60 WD 2007/ 059515
PCT/U82006/060939 43. A nethod of making a
phaminingethd sotetionswitlp eesinothef Sul¥anit $o Afirear firb GLgRnsibn;2nd
| i poxygenase inhi bitor conpound have an effective
rom about 10 nnrto about 50 m crons

aver e size ofi%
by 24 ’%8 eI 49 i 1B PreTHERensian toafergy makides pakhedinpxygenase
inhlpmr EBRGIhl G in %Lﬁp%&&“eﬁ&ﬁ% i3k B2k tdffcﬂr&ﬁ a%utalo nm to
| i pox genase i nAi bi tor Tonpound “have an effec
abogt ﬁ&gﬁﬁ@rze of fromabout 10 mm to about 50 nrcrons
by a nrcroprecrpltatlon met hod with energy addi tion.

Ki.n [maceuti ¢ ensi
16 e R 8Bl TR0 RS SO TR R i s
frcsrﬁ o giodp haﬂﬂstﬁig &l SeipbyFreayRriapditsh é@np(ﬁurﬂcdf M akhilgenase

nég nmto Eo 50 m crons, the nethod conpri sing:
gerfopmoynd AR ¢ poraRQusethatdnhihrs Bi andrl 2ckipayaenesen a

wat er - m sci bl e solvent to forma solution;
47. The method of claim 46 wherein the lipoxygenase inhibitor compound is selected

from Formula (II):

0
I

\NARS

I
.B

OH

(1)
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m xi ng the solution wth the another solvent to define

a pre-suspension; and adding energy to the
wonrey7gasaensi on to formparticles of the |i poxPgenasm®e6/060939

i nhi bitor conpound having an average effective

particle size of fromabout 10 inn to about 50

m crons. 46. The nmethod of claim45 wherein the

| i poxygenase i nhibitor conpound is selected fromthe

group consisting of a 5-1ipoxygenase inhibitor

’ 1201 i L bitor .

whefREHIRG of G x| PR Wre RAGIPR B /ERABRIAE 3R rom

hydrogthend 0f ocCahlkyl4B iWET,&ir CHEH; | ardoWyig eRass, subfiir rtndrogen.
conpound is selected fromFormula (I1): 0 OH 11 NRS

I 6 .2007/.059515 PCT/ US2006/.060939 wh i
48\%*? Qe&odéqf\@@@naﬁgme@p thgapoxyefpase biytox gas thy Fgrr@{lﬂ 1D):

i ndependently selected from hydrogen and Cl or C2
al kyl; BH@ CH2 @r CHCH3 ; and Wis oxygen, sulfur, or
‘-_%@e met hod of claim47 wherein the
ibitor has the Formula (111): HOO 4
SNEHE3 (I11). 49. The nethod of claim
i | east one of the water-m scible solvent
and the anotner sdNent conprises at |east one
surfactant selected fromthe group consisting of an
| gni t -1 oni. ¢ surfactan a .
29, dPe Fuhed SEABA 45, S WEIG r3 Per sy gotvent and the
antiret aclvaimt compaisguodteat bhe sufdceai 3eitcte@frotMhB@ra@ esmsisting of
sur f act %nt and a derjvative of amno-acid surfactant..
ans pnier §RTicianiod NOR-1eNig; FHripgtanhne meiiterionie sefciHitca biologically

desiEh AGHAMNtE, S: n%ﬁ*rg&?jtici glar APt a[ﬁearaﬁlglé‘aids GRRSLSL aﬁlgl Oferivative

pol yoxyet hyl'e cohol ethers, polyoxyet ene
ofswmiboaeid shefadtgntaci d

50. The method of claim 49, wherein the nonionic surfactant is selected from the group
consisting of polyoxyethylene fatty alcohol ethers, polyoxyethylene sorbitan fatty acid
esters, polyoxyethylene fatty acid esters, sorbitan esters, glyceryl esters, glycerol
monostearate, polyethylene glycols, polypropylene glycols, polypropylene glycol
esters, cetyl alcohol, cetostearyl alcohol, stearyl alcohol, aryl alkyl polyether alcohols,
polyoxyethylene-polyoxypropylene copolymers, poloxamers, poloxamines,
methylcellulose, hydroxycellulose, hydroxymethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, noncrystalline cellulose, polysaccharides, starch, starch
derivatives,  hydroxyethylstarch,  polyvinyl  alcohol, polyvinylpyrrolidone,
triethanolamine stearate, amine oxides, dextran, glycerol, gum acacia, cholesterol,
tragacanth, glycerol monostearate, cetostearyl alcohol, cetomacrogol emulsifying wax,
sorbitan esters, polyoxyethylene alkyl ethers, polyoxyethylene castor oil derivatives,
polyoxyethylene sorbitan fatty acid esters, polyethylene glycols, polyoxyethylene
stearates, hydroxypropyl celluloses, hydroxypropyl methylcellulose, methylcellulose,
hydroxyethylcellulose, hydroxypropylmethylcellulose  phthalate, noncrystalline
cellulose, polyvinyl alcohol, polyvinylpyrrolidone, 4-(1,1,3,3-tetramethylbutyl)phenol
polymer with ethylene oxide and formaldehyde, poloxamers, alkyl aryl polyether

62



esters, polyoxyethylene fatty acid esters, sorbitan

esters, glyceryl esters, glycerol nonostearate,
weoabor@sesisene gl ycol s, pol ypropyl ene gl ycol s, PCT/US2006/060939

pol ypropyl ene glycol esters, cetyl alcohol,

cetostearyl al cohol, stearyl alcohol, aryl alKkyl

pol yet her al cohols, polyoxyethyl ene-pol yoxypropyl ene

copol ynmers, pol oxaners, pol oxam nes, nethylcell ul ose,

hydr oxycel | ul ose, hydroxynethylcellulose

suh%ﬁieitgg( ypltﬂl%%egel J) OSC h¥%?1%@/pr Ryl §TE {'osxl C(z Istgﬁra ", jo

noncr stalline ce OSG ysacchari des,

1smtoay1phencﬁ%ohyaglymésl), hydrdeafayleyhmmétayrgm;caﬂﬁﬂeyw Nyh-decyl-B-D-
i done, . triethanal am ne

al cohol ol n rr
gl%‘iOé?é{Fﬁ&Péld Mﬁ e%/%l %@??0@5%%4? gtdyé@qyw-%mﬁpazra@%de n-
dd&@@}lﬂﬁb%@lltomdet ﬁl@;&@&ﬂ)ﬂ-tl\hme élﬁ{: 1dEm Iﬁtglaﬁ 3. gll'a}lcopyrano&de

cet'ost earyl al ¢ohol Cetorra rogo I Ng
n—h@nfﬂrﬁ-@ﬁtmlml,depol yox;lébhyll-fbﬁeglabcbgylrammder S, nonanoyl—N-

BB UBE, SR SRR tR e, BBouymeyigucanice,

oopﬁlfybtgm&m@r@hmsolcﬁtymnb% gﬁkby‘hﬁﬁ%ldest PRGRRsterol, PEG-

droxy ropyl cellul oses, I 0X opyl
hﬁé& rivalivese PEﬁSeYLpp}m@ezM E@ggtamm , and random copolymers of

hydr oxypr opyl net hyl cel | ul ose
.WHﬂqh&?§$%BX%§ﬁ%&HhﬁﬁﬁFlne cel l ul ose, polyvinyl
aIcohoI ponV|nyIpyrroI|done,
514The mb,ﬂﬁ;d&ﬁowmaammw thetighiy pinmabnt ipad ynietic sarfdttant.
et hyl ene oxi de and for nal dehyde, poloxaners al kyl

SR AR G S RIS AR AP 030 e
codbistiga bﬁtaﬂcyl sulfonaltesO BEMN L ITORAGEK )é[l@ll )fﬂlg%g{ﬁteg Ohikyl phosphonates,

decano | - N-net hyl gl ucam de, n-d
Msﬁp@n@m lgury Sldéat%wd)un‘ad@dvpylﬁdﬁ@gu afieyyl polyoxyethylene

i d
“ o%e’c%%?%%&i# P Bk S eclpse Pt and thei
satts,h F.Spdiiydn- Baaﬂacgdyﬂ&ﬂ@lﬂeﬂﬁhﬁdz dGbﬂe acids and their salts, cholic acid,

n- hepty gl ucosi de,
deqxyeitplic agl agﬁggplg@chﬂ@naé:,%yqn.dpglycodeoxychohc acid, and
ca[@ﬁrﬁ%hﬂ)'oﬂ%@@@h?ﬁ hﬂogbo Qt)éh%gagd gh RO BME2BAS A stearate, phosphates,
oct anoyl y gl uéam
sodipmny | d@idby@hlf&fopy%mbm@mw),ylcellulose calcium, carboxymethylcellulose

ctyl-B-Dt.hi ogl.ucopyr. PEG- chg] estero
solipt LB A SRate0t st RO BB Al o Ll
sutfa, sandpispRpabyers of  vinyl acetate and vinyl

pyrrolidone. 51. The method of claim49 where the
ionic surfactant is an anionic surfactant. 52. The

S3mekhisorretiod faglpins 52, wheredt rihe nbowhpbmdclsﬁglep@dtﬁm the group
|
C°§§F edyd 1 %‘o B}fh%ng OUE Ccﬁ&%’e ypﬂ%sﬁ) @]Ey PEG; E())/s]phohpld,

at es, ’f onat e at es,
phph[ni@pﬂyﬂmhd)lﬁm phps;ﬂlaﬁéylelhaﬁ(ﬂammbﬁ dl&?k;lgllymrb@)lhbsﬁhoethanolamine

ulfat sodi od sul fate, al kyl pol yoxyethyl ene
dngléff"?tQY glycage %qu’ﬁf:@?g%{?@medl octyl sodium (DMPE),
d1§ﬂinﬁt@§lg@§6ef@h8%18&ﬁ§rm%in@' c acid and their salts, (DPPE), '

sodi um car boxymet hyl cel 'ul ose, bile acids and their
d1ggarpglglyg:hmph@sphgq:thanolamme (DSPE) dioleolylglycerophosphoethanolamine

(DOPE), phosphatidylserine, phosphatidylinositol, phosphatidylglycerol,

phosphatidylinosine, phosphatidic acid, lysophospholipids, polyethylene glycol-
phospholipid conjugates, egg phospholipid, and soybean phospholipid.
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deoxycholic acid, glycocholic acid, taurocholic acid,

and gl ycodeoxycholic acid, and cal cium
woanomsyaret hyl cel | ul ose, stearic acid and its Barts2006/060939

cal cium st earate, phosphates, sodi um dodecyl sulfate,

car boxymnet hyl cel | ul ose cal ci um carboxynet hyl cel | ul ose

sodi um dioctyl sul fosucci nate, dial kylesters of sodi um

sul fosuccinic acid, sodiumlauryl sulfate, and a

phosphlipid 53. The nethod of claimb52, wherein the

4o RBE Biten BE Seit R EH B el B SR RBE st g

phosphatl dyl chol i ne, phosphati dyl et hanol am ne,

550Tae Wett@dystel dmpbm) siteesih anatianicrfactant is selected from the group
dlnyrlstoyl gl ycer o- phosphoet hanol am_ne §DNPE) di p
copsipinoy 10§ W@F%‘I‘Ws pABEORED | HAPHROURgsPpEpenzalkonium  chloride,

ce@hﬁ?&ﬁf ?ﬂ"ﬁgly NRST OPBR) Hé’et Qﬁﬂ?éaﬁgn neia%%ﬁlylbenzylammonium

cerophosp oéthano am’ne
chidraiep lhayli d@thﬁmel Mﬁiroqiﬂmahh,aaﬂig‘y Ipiyridsiitm| halides, cetyl pyridinium

oL e pnecBlc: ARG, BoperROCRRaF D is FBByEmANg bromide,

I | _ [
D) DIEElE) | W%%ﬁmw?mﬁ e

dlmemyUszl@%/ 1%@@@9 trlswthyrlﬂgumlhmw@ml@ﬂ dihespioniugh spapeunds,

c_surfactant ni n
s Ao Bt ek el @B Feb APt BGmice
cos6R eitimethiyl SfitrioRRmg tillufde, COSGHIuS trirM@hlf anfruahiantadmide, coconut
anmoni um conpounds, benzal koni um chl ori de,

mefeyly | @Wﬁi@ﬁw}lﬁlmmmum ofhigeidec hi’(t°8§‘étn smethyl  dihydroxyethyl
nhﬁ&}ﬁ w’nﬁl? oy ésdésﬁz%leﬁl i urk itk edec?? M{mé’fl?}rl rHy[ﬁcQ&ethyl

o

I ni um hal I des;
armymmldmmh]mder; tdbquldlhaﬁthyhhydmxyethyl pandnomum chlonde bromide, C12-

15p %p{egfyltl %}.yge L h%{fm |g]§1§10}nrulmrreiéﬂxng é] ng Blrn?e%ﬁ "hydroxyethyl
arﬁﬁbﬁ[\iﬁf‘)ﬂﬂ@ﬁﬂé Qerﬁm&e “cBosHufRfiRYhe mh al%gwthymﬁmﬁwﬁ ab‘hﬁ)nde

di methyl sulfate, hexadecyltri me aimmohi um br om de,

cqghmg@mﬂwmlwdrm@mhd’s annmpmﬁurerbm eanﬁmﬁtyintrumtbﬂumomum
2-
L R TR e

andBRIRMUYoRY )1l £leyl difethyl (etheﬁ‘bkﬂ)lﬂ arfiinBidrodMetidey lauryl dimethyl
amoni um chl ori de, coconut_ net di h drox%ﬁt hyl

(chwnendd maﬁmﬁl% W@@yie tN basizyly eammonium
cyl d| ni ugﬁd&[blg 4 de, _

c}g(?r%f hyI oxy yr% | ori rom dedﬁi 2: N

te&ﬁdedylmchﬁd&thylbbmjﬂ omyraﬁdsryhmammmdﬁn nimho]nydﬂaﬁ, dlmethyl didecyl

Cl12-15-d t.h h 0X a

TR Ch B O i ety iy oSy | Gl ammonium

CHIHRY | Qﬁmeth‘iz%ﬁﬁé‘ﬁmﬁﬂ ”Eélmél AvpreeatIhm3IRBRNI Wilts,  dialkyl-
brom de, nyristyl trinmethyl anmoni um
dlmethylammomum salts, lauryl frimethyl ammonium chloride, ethoxylated

alkyamidoalkyldialkylammonium salts, ethoxylated trialkyl ammonium salts,
dialkylbenzene dialkylammonium chloride, N-didecyldimethyl ammonium chloride, N-
tetradecyldimethylbenzyl ammonium chloride monohydrate, N-alkyl(C12-14) dimethyl
1-naphthylmethyl ammonium chloride, dodecyldimethylbenzyl ammonium chloride,
dialkyl benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride,
alkylbenzyl methyl ammonium chloride, alkyl benzyl dimethyl ammonium bromide,

Cl12 trimethyl ammonium bromides, C15 trimethyl ammonium bromides, C17
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met hyl sulfate, lauryl dinmethyl benzyl amoni um

chloride, |auryl dinethyl benzyl ammoni um brom de,
woOawysods net hyl (et henoxy) 4 anmmoni um chl or i depPCiras2opk/060939

di met hyl (et henoxy)4 ammoni um brom de, N al kyl

(C12-18) di net hyl benzyl ammoni um chloride, N-alkyl

(C14- 18) di net hyl - benzyl anmoni um chl ori de, N

tetradecyl i dnmet hyl benzyl anmoni um chl ori de

nonohydr at e, di et hyl di decyl ammoni um chl ori de,

nﬂu}ﬁ?/%%ﬁggm b (?imild%% @&%h%om ﬁlt tf ﬁé@ﬁm chloride, poly-

dmll}d;iimd:t]nylmbmmm’rﬂﬂomdﬁ S(&)A]SMAIE)@| #iylethyl ammonium chlorides,
|.anmoni um sal t s, éflrauryl trimethyl ammoni um

t h
BRSTHEamEORENY | JRaleeenidery atticridl kPISHAI k FIBIPRBHR unshloride,
de°c§r tﬁﬁlet 1§ﬁled t BTd?llnhé! ! anggﬁ gml%ﬁ’gflﬁl%momum bromide,

di al kyl genzene di al kyl ammoni um ¢
tema@hcwblclylbﬂiylﬁanmmummMmmdechl mle’thyé tdoctylammonium  chloride,

P egragﬁygq\fwe i ;lflg{l%@: t?lrrrlleqd?ylammomum bromide,

clibhﬂap&ité}y' M&ﬁi&]ﬂionﬁfﬂ?oﬂhlﬁfm&hbt%ﬂaﬁ(%mum chlonde cet 1 pyridinium
dodecyl di met hyl benzyl anmoni um chl oride, dia }(

BHi%enedfeky| anmisininm chrlderide, |hkalidgl tselteet hqﬂ quaternized

e e P e e -

athini nedthy imldmmnlmmmb rsais, dedtonkitd dquatdiirktyicrilahidys U li’ﬁethylated
brom des, C17 84 WO 2007/ 059515 PCT/ US2006/ 060939
T REY Ryt GRS BpeeRim. daradlyonien shloride; dadsgyl trimethyl

arHOR R t hyl ammoni um
chl ori de %%%&mpa?ﬁ%e haéa%grﬁ%%ﬂﬁw chl ori des,

al kyl di met hyl ammoni um hal ogeni des,, tricetyl nethyl
Sanksrinethod iof shimed9, vdwegintthe mwitteyioaivnonfactanbisaelatted from the

L T . ————

plidsplauetiahelaniim, dith $hdtey1- gl osero- \ﬁ%aﬁanolamme dipalmitoyl-glycero-
t et rabutyl anmoni um brom de, benzyl tri net yI anmoni Um

phspBhacthanolapying, iditcasastl el xcergynhosahashangianeine.cmidghioleolyl-glycero-
plﬁ)ts@ﬁ{ Bakar ggllﬁgg chloride, cetyl pyridinium bronide,
y

pyridiniumchloride, halide salts of quaternized
pol yoxyet hyl al kyl am nes, M RAPOL, ALKAQUAT, al kyl
5hylihe dnathasofsaditsg9, azvi'iemﬁﬂ the amithee sslxbtitsincludéstepH adjusting agent

sy ot B B caPidieg Fomie BFanaeubrostlas is bufe,

a ﬁid)ﬁbcéﬂlﬁﬁ@ﬁb kel b caitbeylid @ cidd Q%&\fﬁoﬁy‘h‘c%ﬁ“éﬂd their salts, citrate
ammoni um broni de, tri et hanol ani ne, d pol oxam nes.

bufr, Tﬁ@sﬁbﬁtﬁodbltffercl aceinta, lagtase,ei mS(hyérwrteﬂeﬂ)aunmmnethane

ect d from./f. caonsi stin
arﬁ:l‘%{ééaggﬂa% ﬁgw crﬁlo | e (ﬁphg{sl(gha llél]%y agetd 101 ne, glumme (N-
methgighticoginyiaey, and phaaflvaridanol ani ne,
di myri st oyl - gl ycer o- phosphoet hanol am ne,

al mtoyl-qglycero- . .
Séj e meﬂtlody of daila g)}, wherein the another solvent includes an osmotic pressure
adjusting agent selected from the group consisting of glycerin, inorganic salts,

monosaccharides, disaccharides, trisaccharides, and sugar alcohols.

59. The method of claim 58, wherein the lipoxygenase inhibitor compound is present in

an amount from about 1.0 mg/ml to about 200 mg/ml.
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phosphoet hanol am ne,

di st ear oyl - gl ycer o- phosphoet hanol am ne, and
wdizald7@s9315 - gl ycer o- phosphoet hanol am ne. 57. TheTmstdwed60939

of claim 49, wherein the another solvent includes a pH

adj usting agent selected fromthe group consisting of

sodi um hydr oxi de, hydrochloric acid, tris buffer, a

nonocar boxylic acid, a dicarboxylic acid, a

tricarboxylic acid and their salts, citrate buffer,

r

GRS HAR NI SREIA! e ,BE0AFy: mior campoupd i prentin
anraemmint frdim-abanicd. t)mgmkgd attoatl 1 @0mngasl. negl um ne (N

nethylglucosanine) and an am no aci d. 58 The nethod

t he agother sol.vent include

o] | ai.m
6102%%%1}6&1108 fslaffgos) whiFelt e JPgseEsnased HereommRsn Fr“epreseﬂt in
anQihfutpt GOMSIbehi I!I]m%fml&b)éﬁ@&t‘ﬂ@ 'mg/M@Arganic salts,

nonosacchari des acchari des, trlsaccharldes and

sugar aJ cohols. 59. The nethod of clai m58, mhereln
62t e |meﬁ€%@%ﬂa% 6l nihereinothe QupgveRmmaiongs pmsé mhrough thenpiston-

o (RARch AR 0 sibePRid 159inB Pt & Rt el ogeobiy e Ryerage

pagle vibeotiess thireaboup d& ygeroase i nhi bit or conpound is

present in an anount from about 5.0 ng/nl to about

1 t hod_ of clai m60, wherein the .
63 A Tl oching B5: WHrRoihg curiSrdign s Bhwes roygh the piston-
gap C?eﬁfz@ﬂwllféml al BuspBhdidn haviaB okl WathThn e@i%ctis;@ Gverage

nmet hod of claim 61, erein the pr esuspensi on
Paﬁ&%%@@?ﬂ?@db@%h@@%@?@ﬁs gap honopgeni zer to form a

suspension having particles with an effective average
64P#h hietRd O ¢ 0 63. The
. et hod o? cléamrqn%é Wit @Eggﬁﬁ?% t pé 1|%<l)dﬁ

passed through the’ pi ston- gap hom)genl zer to form a
655 lkpmethiodof biaih 63, whereincthe sunfadtint &na pcﬁlﬁr@qteth»_yflaeravmggepylene
]ﬂéﬁgtl |l e S|ze of | ess than about 2 mcrons. 64. The

YB8¥"cl ai m 61, wherein the surfactant is a

phosphol i pid. 65. The nethod of claim 61, wherein the

66SWhé ﬁiétl@ﬂtof ki@ GAQkherenehieh® "dﬁe BRI AR BRI %l%‘tﬁ and the
¥ 66. The nethod of claim 64, wherein
anp ﬁ‘é Yﬁ%m@*‘ldﬁ‘h@ seaend surfreiantiselsctsd |fm@nthe@mg ¢{m518t1ng of ionic
r l: t cond surfacta
S RBRE s RiRE O RERHELT T A erBEic® Sulfiotans,
biclogicalbnderived studattang, Samm@-laelﬂs QuiFabtdndc ﬁr&ﬂ(ﬂcﬁrwaﬁves of amino-acid
mifWI tterionic surfactants, biologically derived
AR ttants, am no-acids surfactants and derivatives
-of ami no-aci d

67. The method of claim 65, wherein at least one of the water-nﬁscible solvent and the

f_"

another solvent includes a second surfactant selected from the group consisting of ionic
surfactants, non-ionic surfactants, anionic surfactants, zwitterionic surfactants,
biologically derived surfactants, amino-acids surfactants and derivatives of amino-acid

surfactants.

68. The method of claim 64, wherein the phospholipid is dimyristoyl
phosphatidylglycerol and the second surfactant is Poloxamer 188.
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surfactants. 67. The nethod of claim65, wherein at

| east one of the water-m scible solvent and the
wanai7hsessisol vent i ncl udes a second surfactant Berask@d060939

fromthe group consisting of ionic surfactants,

non-ioni ¢ surfactants, anionic surfactants,

zwitterionic surfactants, biologically derived

surfactants, am no-acids surfactants and deri vatives

of anino acid surfactants. 68. The nethod of claim
6% the HGRG B LS BRAPRAGH e BhoBhtIU | SpBifliony Lragphosphatidic
ackbthe xeroad sﬁﬂ“&tarﬁﬁs Yoy 2301 Pl@phai R ddeR006/ 060939

69 The et hod of cl ai m 64, mherein t he phospholipid

pal - hat i cid the second
a&?%ﬁ?e %@ r‘%;t%{ ?reB’h HP YoFyetgYisRespolypropglene block
coEBl@n{éE iRl oRfmés! 1@8 Eh the éé’tkﬁfd@u?fa&tlaﬁt is sodiu deoxycholate
pol yoxyet hyl ene- pol ypr opyl ene bl ock copd?yner

Po| oxamer 188 and the second surfactant is sodlum
Tlgebxyethed Alcmalrng g phampasautisel rmmpngﬁan pﬂ@mpﬂmmguparualles of a

ARG LI CE TS AR0ERS LS5 Ay, EHIRIEOG 10 om o
abbutﬁﬁmbmoﬂsbl;&omngehaaﬁ@bout 50 m cr ons by
honogeni zati on. 72. The nethod of claim 71 conpri sing

72 S BB B erRoms BEVEROT o couspensi on: and

passi ng the presuspension through a piston-gap

horagiani 2 & ch@RS inhHidr tdofBotiRd tb O,
73. Thg rre]tpﬁ%ycﬁ of claim %20H%/r(1)er ein the@le?g%g@ggglgg% form 2

Prespmpﬁptlmﬂdconpound is selected fromthe group
conS|st|ng of a 5- Ilpoxygenase i nhi bitor conpound, a

t h gt ésﬂ%‘]bh% %R@sﬁgpengﬂ t%]é’{lgflﬁ a xy g e#gﬁsj h&ﬂg%fe%lgeg qp?elé%khong time to

fornp# suspasionz3 wherei n the |ipoxygenase inhibitor
conpound is a 5- |ipoxygenase inhibitor conpound

73° %ee & cf o cgpal Ol’7£ﬂJ wﬁergm t21e llgo}gr:glene:llse 1511b1tor con%ound 18 selected
from the group consisting of a 5-lipoxygenase inhibitor compound, a 12-lipoxygenase

inhibitor compound and a compound that inhibits 5- and 12-lipoxygenase.

74. The method of claim 73 wherein the lipoxygenase inhibitor compound is a 5-
lipoxygenase inhibitor compound selected from Formula (IT):

0
|

OH \N/\

Rs
|
-B

(1)

wherein Rs is C; or C; alkyl or NR¢R7, where Re and R are independently selected from
hydrogen and C; or C; alkyl; B is CH, or CHCH; ; and W is oxygen, sulfur, or nitrogen.
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(1) wherein R5 is ClL or C2 alkyl or NR6R7, where R6

and R7 are independently selected from hydrogen and
waoaros$33sal kyl ; Bis CH2 or CHCH3 ; and Wi s eRY®Sm06/060939

sul fur, or nitrogen. 67 W 2007/ 059515

PCT/ US2006/ 060939 75. The nethod of claim 73 wherein

the |ipoxygenase inhibitor has the Formula (111) HOO

N czc \\ 4 NH2 SCH3 (IlIl). 68

75. The method of claim 73 wherein the lipoxygenase inhibitor has the Formula (III)

68



