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I NVENTI ON [ 0001] The invention is directed to a
conposi tion conprising a |ipoxygenase inhibitor and a
cyclodextrin, an inclusion conplex of cyclodextrin and
a | i poxygenase inhibitor having a therapeutically
ef fective concentration of the |ipoxygenase inhibitor,
pharmaceutical conpositions thereof, methods of making
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b-cycl odextrin or derivative thereof and a

5-11ipoxygenase inhibitor having a therapeutically

effective concentration of the |ipoxygenase inhibitor,
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concentration of the lipoxygenase inhibitor, formulations of an inclusion complex of a B-

cyclodextrin or derivative thereof and a 5-lipoxygenase inhibitor having a therapeutically
effective concentration of the lipoxygenase inhibitor, methods of making formulations of
an inclusion complex of a B-cyclodextrin or derivative thereof and a 5-lipoxygenase
inhibitor having a therapeutically effective concentration of the lipoxygenase inhibitor
and therapeutic treatment methods using formulations of an inclusion complex of a B-
cyclodextrin or derivative thereof and a 5-lipoxygenase inhibitor having a therapeutically
effective concentration of the lipoxygenase inhibitor. These formulations can be made as
aqueous solutions for administration via parenteral or oral routes, for example, or can be
in dried form. The dried formulation can be reconstituted for administration or can be
further processed for routes of administration including, but not limited to, parenteral,

oral, pulmonary, ophthalmic, nasal, rectal, vaginal, aural, topical, buccal, transdermal,



in dried form The dried formul ati on can be

reconstituted for adm nistration or can be further
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not limted to, parenteral, oral, pulnonary,
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a racem c m xture (about 50:50) of R(+) an
treg%-“;ﬁ%%ra mers. |soners of gi | eut on and)thei r(u)se in
[adus i npildii b b iRy BRAAGA sRaL 1Y have al so been
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hereof, discl oses the~use_of op}N ly pure

(-)-zileuton in thd |1\ on of | Xxygenase
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[0004] Zileuton may be used as a racemic mixture (about 50:50) of R(+) and S(-)

enantiomers. Isomers of zileuton and their use in the inhibition of lipoxygenase activity
have also been described. U.S. Patent No. 5,629,337, which is incorporated herein by
reference and made a part hereof, discloses the use of optically pure (-)-zileuton in the
inhibition of lipoxygenase activity. WO 94/26268, which is incorporated herein by
reference and made a part hereof, discloses the use of optically pure (+)-zileuton in the
inhibition of lipoxygenase activity.

[0005] The low solubility in water of certain N-hydroxyurea 5- and/or 12-
lipoxygenase inhibitors prevents these beneficial agents from broader use than they
would otherwise enjoy if aqueous formulations couid be prepared at therapeutically

effective concentrations. Zileuton, for example, is soluble in methanol and ethanol,



reference and made a part hereof, discloses the use of
optically pure (+)-zileuton in the inhibition of
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dilution prior to injection. Injectable fornulations

of |ipoxygenase inhibitors could permt its use in
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sol uti on conpositions having therapeutically effective

concentrations of |ipoxygenase inhibitors have been

prepared, solid concentrates can be prepared by known
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[ R0 "rhdllfofk, there is a need for soluble or solution compositions of 5- and/or 12-

lipoxygenase inhibitors having a therapeutically effective concentration of the

lipoxygenase inhibitor for safe parenteral and/or oral administration, and in particular a
soluble or solution composition having therépeutically effective concentrations of a 5-
lipoxygenase inhibitor for parenteral administration. Moreover, a need exists for soluble
or solution compositions of 5- and/or 12-lipoxygenase inhibitors which can provide
therapeutically effective concentrations for parenteral administration without causing

adverse effects from undesirably high concentrations of excipients.

SUMMARY OF THE INVENTION
[0010] The present invention is directed to compositions comprising an inclusion

complex of a lipoxygenase inhibitor and a cyclodextrin.



therapeutically effective concentration and the

cycl odextrin is selected fromthe group consisting of
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derivatives thereof. [0013] In a further enbodi ment of

the present invention, a pharmaceutical conposition

conprising an inclusion conplex of a |ipoxygenase

i nhibitor and a b- cyclodextrin or derivative thereof

and a pharmaceutically acceptable excipient is
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[0015] In yet another embodiment, a pharmaceutical composition comprising an
inclusion complex of zileuton and a B-cyclodextrin and a pharmaceutically acceptable
excipient is provided, wherein zileuton is present at a therapeutically effective
concentration.

[0016] In another embodiment of the present invention, a parenteral formulation
comprising an inclusion complex of a lipoxygenase inhibitor and a cyclodextrin is
provided wherein the lipoxygenase inhibitor is present at a therapeutically effective
concentration.

[0017] In yet another embodiment of the present invention, a dried formulation is
provided comprising an inclusion complex of a lipoxygenase inhibitor and a cyclodextrin
wherein the inclusion complex has a solubility of at least 0.2mg/mL and the lipoxygenase

inhibitor is present at a therapeutically effective concentration.



cycl odextrin conprising the steps of: preparing an

aqueous buffer solution; dissolving a b-cyclodextrin
walenrosasive in the buffer solution; and addi ngP@r/US2006/060914

5-1i poxygenase inhibitor to the b-cycl odextrin

derivative and buffer solution is provided. [0019] In

anot her aspect of the present invention, a method of

treating a mammal suffering froma condition nediated

by |ipoxygenase and/or |eukotriene activity by
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cycl odextrins as Schardi nger's déextrins. Cycl odextrins

are cyclic oligosaccharides wth hydroxyl groups on

the outer surface and a cavity in the center. This

cyclic orientation provides a truncated cone structure
BRIBMDESCRyrAToRNOE G IODR TGS er | or and 1 pophili ¢ on

I n [ - CO n_cyclodextrins are
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of these units determnes the size of the cavity.

DESCRIPTION OF THE INVENTION
[0022] As used herein, “a” or “an” are taken to mean one or more unless otherwise

specified.

[0023] It has been determined that the desired solubility enhancement of 5- and/or
12-lipoxygenase inhibitors can be achieved by forming an inclusion complex with a
cyclodextrin. Cyclodextrins were fully described by F. Schardinger and much of the
older literature refers to cyclodextrins as Schardinger’s dextrins. Cyclodextrins are
cyclic oligosaccharides with hydroxyl groups on the outer surface and a cavity in the
center. This cyclic orientation provides a truncated cone structure that is hydrophilic on
the exterior and lipophilic on the interior.

[0024] The most common cyclodextrins are oi-, B-, and Y-cyclodextrins, consisting of
6,7 and 8 o-1,4-linked glucose units, respectively. The number of these units determines
the size of the cavity.

[0025] Cyclodextrins are capable of forming inclusion complexes with hydrophobic

molecules by taking up a whole molecule, or some part of it, into the cavity. The stability



[ 0025] Cycl odextrins are capable of form ng inclusion
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The stabilityof the conplex formed depends on how wel |
the guest nolecule fits into the cyclodextrin cavity.
A conposition conprising a |ipoxygenase inhibitor and
a cyclodextrin may include inclusion conplexes of the
uLpoxygenase i nhi bitor and the cyclodextrin as well as
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t ; . : , 376 5 71,534, . oy s
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well Byhbmitaly rodstiedeivetiveadhdedtycl odextrins i ncl ude
dr oxypr opyl - b-cycl odextrin and sul f obut yl

2-h
[0&2(7?3\/ afItheughit— drcanddessictddexttine sen bbeskd fooromperBd®nation with
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cyc?égex%‘m (\ escn[]bed, for example, in 5,134,127, 5,376,645, 5,874,418, 6,046,177 and
6,133,248). One such sulfobutyl derivatized B-cyclodextrin is sulfobutylether(7)-B-
cyclodextrin.  Sulfobutylether(7)-B-cyclodextrin is sold by CyDex, Inc. under the
tradename CAPTISOL (“CAPTISOL Cyclodextrin®).
[0028] Preferred 5- and/ or 12-lipoxygenase inhibitors are of the type having the

formula having the Formula (I):
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[0028] Preferred 5- and/ or 12-1ipoxygenase inhibitors
are of the type having the fornmula having the Fornul a
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sel ected from hydrogen, Cl-C4 al kyl and hydroxyl, but
R2 and R3 are not sinultaneously hydroxyl; [0031]
wherein X is oxygen, sulfur, SO, or NR4, wherein R4
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[QQ halisl-5ni t r o, cyano -Cl12 al kyI al koxy and

[‘5;65%4){5 og%%‘] pvigits %‘ﬁ?&& ﬁ?ﬂiﬁﬁl’éc By o hydrosyl, oyano,
hatssaBiated @ Bt010012 ang C20C1§l ,éh ‘@M alk&;gp%% &8 I8oalkyl,

subst i tuent fq Y and l'i nki ng gr oup A
L8 dbunstkyht arghardowy.| @myle Qﬂo@ﬂilaoylalrhyl eEQt—hJéE a’ryllancenyl C1-C12

di m t d/ o
f%%%%?%o%géﬁgéé bR RE B e it ed from halo
nimrqyanhca QU-C)2 alkPD 3bx Waed BalGubstittledAkyE2 al kyl, or NR
.R6 and R7 are independently selected from

ﬁs%?W@e’@:Pr?’r 4 kyl; Bis CH2 orkCHCH3 . andW
[0 o3 ﬂx YSER hQfrogth, fa anLQc%ﬁg%] ll-lj—rb%c%r 41 %a% 8n¥ﬁr§?ﬁor %J‘; C42 alkoyl.

used herein to rre ns rai ght “or anc
[0037] The substituent(s) Y and the llnkmg group A may be attached at any available

position of either ring.
[0038] In an additional embodiment, the 5- and/or 12-lipoxygenase inhibitors are of
the type having the Formula (II):
[0039]

Q
Il

OH
\N/’\ Rs

i
.B

D
where 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 CHCH; ; and W is oxygen or sulfur.
[0040] The term "alkylene” is used herein to mean straight or branched chain spacer
radicals, for example, -CHp-, -C(CHs),-, -CH(C,Hs)-, -CH,CH,-, -CH,CHCHj3-, -
C(CHs)>-,C(CH3),-, CH,CH,CH,.



radicals, for exanple, -CH2-, -C(CH3)2-, -CH(C2H5) -

- CH2CH2-, - CH2CHCH3-, - C(CHB) 2-, C( CH3) 2-, _
WQERRTHREH2. [ 0041] The term "al kenyl ene” i s usSeRPCTIES®061060914

to nean straight or branched chain unsaturated spacer

radi cal s, for exanple, -CH=CH , -CH=CHCH2-,

CH=CHCH( CH3) -, - C(CHs) =CHCH2-, - CH2CH=CHCH2- .

- Q( CH3) 2CH=CHC( CH3) 2-. [0042] The term "alkyl" is used

herein to mean straight or branched chain radicals of

[Q04D] 1Z“heatbhmﬁ'akbﬂﬁ5ne"l Rehdedi lﬁtﬂemb&bt m@éﬁ chrluﬁhtt BH b}e%c ed chain

t hyl opyl, ‘i sopropyl, nbutyl, "sec-but
“I}S%'B%?% Ppeaéﬁ%ratd&a %an%iamr{ 190431~ CHrﬁH(éIﬁk,eﬁyl—'CH(ﬂ{(CHg)

Gu{nsa Jljmgt@!élg t |cal ﬁb&f?@@%@%%ﬁ@éhal "

[0Q€21idiTig terhu'tallqd)'t ishised hedir 1 Bédhesmalght r bRhERYHhin radicals of

|, 1-butenyl,
15 5 BEROY wopolfajoditee iAo Ka ioamert s swraptieisopropyl -

but@, ERMBUt Iyl Aditefhaey f or exanple, of 3 to 8
cgr boﬁjsi1 ﬁl}lﬁg u%ll ng, utﬁ ynot limted to cycl opropyl,

N%i‘bbﬂﬁhyl terrny%alﬂmpgh't Jd usetd hexedd ab emydi.n strai}@# %or] beﬁéhed chain
u erein to 9?8 wherein Ris

untsgtﬁp%t?(c?fad}c ? to a%cciaﬂlﬂnn%tomﬁultnc ing, by peiglpged to ethenyl, 1-

prﬁpéri?mwpropémeet ?pmrp@@;%y} I%L@W)ﬁybltt%%GbUt oxy,

| sobutoxy, tert-b and t he ] The term
[0944 ball| iay ferm;’ §Y@@@l§ylhewsed hemm@aneansaphmmceim fdR eiksmple, of 3

tof‘ﬂl ol y{n Bl ﬁl Pjh)?l]%{ lf%ﬂpegl té)ggst(cé%%)p;fll rcnyﬂsgﬁm >;{y’clopen‘[yl and

cysbhb:tylobutyl |soth| obutyl and tert-thiobutyl. [0047]
éll'é: te alko | S used herein to _mean - COR10
QLT Akeom e

ﬁY"aliS Ry¢d heraindamean nORe stharpin Bais anotlkyl radical,

m(:jﬂsl%ﬁh%tes)ﬁ/ Qlogggﬁ%%d tﬁcﬁ%ﬁllot(% rﬁ@?kgﬂégopmg)gx% Cﬁrq}i%%yk og?ﬁwbutoxy,
lsqbslthye@ﬁﬁnﬁ@iynambthné]kn -COR11 wherein R11 is an al koxy
{l"p1 Locl utgloaH{yl'b yst usne%t helzrlelrr{l ttoeglegrg -§l%; E:vo]nrerreetlrll1 %ym an alkyl
rad1cal 1nc1ud1ng, but not limited to thiomethyl, thioethyl, thioisopropyl, n-thiobutyl, sec-
thiobutyl, isothiobutyl and tert-thiobutyl.
[0047] The term "alkoyl" is used herein to mean -CORyy wherein Ry is an alkyl
radical, including, but not limited to formyl, acetyl, propionyl, butyryl, isobutyryl and
pivaloyl.
[0048] The term "carboalkoxy" is used herein to mean -COR;; wherein Ry is an
alkoxy radical, including, but not limited to carbomethoxy, carboethoxy,
carboisopropoxy, carbobutoxy, carbosec-butoxy, carboiso- butoxy and carbotert-butoxy.
[0049] The term "aryl" is used herein to mean substituted and unsubstituted
carbocyclic and heterocylic aromatic radicals wherein the substituents are chosen from
halo, nitro, cyano, alkyl, alkoxy, and halosubstituted alkyl, including, but not limited to
phenyl, 1- or 2-naphthyl, 2-, 3-, or 4-pyridyl, 2- and 3-furyl.
[0050] The term "aroyl" is used herein to mean -COR;, wherein Ry, is an aryl radical,

including, but not limited to benzoyl, 1-naphthoyl and 2-naphthoyl.



car boi sopr opoxy, carbobut oxy, carbosec- but oxy,
carboi so- butoxy and carbotert-butoxy. [0049] The term
w0 20074059505 used herein to mean substituted andPCT/US2006/060914
unsubstituted carbocyclic and heterocylic aromatic
radi cal s wherein the substituents are chosen from
hal o, nitro, cyano, alkyl, alkoxy, and hal osubstituted
al kyl, including, but not limted to phenyl, 1- or
2-naphthyl, 2-, 3-, or 4-pyridyl, 2- and 3-furyl.
[OOBSD] TH&etetrﬁr'\KYyl@ﬁﬂyﬂs use8 Hépsd tBerh@eer @Rmn@ﬁ&mnc@f‘;l?s an aryl

aﬁhclar{ Cf%l IS an ar¥ radi cal, including,
R, Behneiimited t @bquayl—napmh@cmm tmp}nthop@os 1]

I wu 0 NEea .
[\al\_ﬁg%]el "I'Hlsl%ﬁ}i '%g%la%? %s glsegig maﬁg:O@lwhg{ﬂm Ris is an
arylatiiyl eddicel, phdndmg,, bt map mﬁﬁltvdyt@@ﬂer%dﬁéﬂhbk? QY. benzyloxy) 4-
is used herein to mea

00 The term "aryl al koxy
fl Q.‘??Béidzmé}'m n Rabeny geﬂ&?FYar y| &PReaylathenveal | dllph@lydmwlgxy, 1-
.
Y Ao O 1 o PR R .2
» i phényt, r&e@hmdylméthoxyapht hyl met hoxy, 2-napt hyI met hoxy,

[(iOéég ﬁgqxl)ﬁ%\i "aryghlaa or "f,'} %?ﬁot%%er}gf ggg%ana%%eg&éyemm Rjs5 is an
aryRIkyl tddii aal ﬂiéliid‘ing,' but H@ﬁﬁnﬁ‘&f © ﬂeﬁ@}tﬂ%&ﬁ@%uﬁo . %-i gléaxy) 4-

Rl is an aryl al kyl radical
ﬂqqa;otg@qgmlqam@ dﬂthq:gxlﬁumth@(y,, 2t-phenjal¢]nzgthax<5y )d;phénylthmmethoxy and

| oxy, 1-phenylthioethoxy,
I- ééﬂ‘bh%eﬁ{hﬁrﬁl o&ﬁoxy di phenyl t hi onmet hoxy and
[0951411) hﬂhyltéﬂm OaLaIoRY is us[e@QM&m-EB Qnéa%réiﬁ gké/ﬂ e &{d to an
he ein to nmean an_aryl group appende 51&

aﬂf)igli%égﬁ ipefudingi Ayt nefubiowisd toi mwmqtbylp@ewlhelt blsdnylethyl 2-
ph%gﬁg%l t Eﬁ"%’hﬁ‘g’wlgﬁgw yri g“%ﬂ@?%;let h[ I0055] The term
[0CQES5] aﬂ“ktemgfm "arﬁla]lksmgd" isenset rhetdin 1@ aitat An &kl gr@lﬁlpb‘llgbended to an
a]lfe?lﬁf d ¢ orﬁﬁ,glﬁx?g &Lﬂé@{l%jfggdg lﬁé @2&1%%&%?,&%%&;3&@ 1-enyl, 3-
hehyip pZ-@@yl%n@@Mlapﬁtﬁgleﬁleﬁﬁpht hyl et henyl . [0056] The

tern1 alkylsu onyl""i's used herein to mean -SO 2 R1
[QARGlei hhRigm ‘@llghsulfonyl” is used herein to mean —-S0; Ry wherein Rys is an
alkyl radical, including, but not limited to methylsulfonyl (i.e. mesityl), ethyl sulfonyl
and isopropylsulfonyl.
[0057] The terms "halo" and "halogen" are used herein to mean radicals derived from
the elements fluorine, chlorine, bromine, or iodine.
[0058] The term "halosubstituted alkyl" refers to an alkyl radical as described above
substituted with one or more halogens, including, but not limited to chloromethyl,
trifluoromethyl, 2,2,2-trichloroethyl, and the like.
[0059] The term "pharmaceutically acceptable cation" refers to non-toxic cations
including but not limited to cations based on the alkali and alkaline earth metals, such as
sodium, lithium, potassium, calcium, magnesium, and the like, as well as nontoxic
ammonium, quaternary ammonium, and amine cations, including, but not limited to
ammonium, tetramethylammonium, tetraethylammonium, methylamine, dimethylamine,

trimethylamine, triethylamine and ethylamine.
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al kyl radical, including, but not limted to

nmet hyl sul fonyl (i.e. nesityl), ethyl sulfonyl and
w0 s@posysyt sul fonyl . [0057] The terns "hal 0" anPiCT/US2006/060914

“hal ogen" are used herein to nean radicals derived

fromthe elements fluorine, chlorine, brom ne, or

i odi ne. [0058] The term "hal osubstituted al kyl" refers

to an al kyl radical as described above substituted

with one or nore hal ogens, including, but not limted
[Q@s@h! firodwsidrh ebmpleki fokrd @M MNhydr - i
NN U oroethyl . and the | ike  100b0] THer & ipoxygenase
1 IB oS rid fatpred sines, thas elesst efinoxyaenasn inhilsifes Bag been shown to have

th&epetieX] i ] .ng. bug not limted to cations
“hased qh&te e 1a?ﬂ§fllhﬁgﬂn§&glgsal iér%ecéé\ i ﬁepgqutjreﬁgélp‘pogggenase
e ke P e AR BE 80fha by oral
administrtiony ‘ﬁ%&toé‘rhaﬁ glecfsﬂﬁ)‘ﬁi%,chﬁmtqahmnmgla: but not
limted tgarmMmoOnpum tetranet hyl anmoni um
tetraet hyl afﬁmn' m net hyl am ne, di net hyl am ne,
yne, \tri et hylam ne and et hyl ani ne. [ 0060]
m—eonpl eXHf or mati on of N-hydroxyurea 5- and/or
~poXxygenasge i nhibitors is favored since this class
of |i poxygenase i nhilBl t ors has been shown to have

rap | [ in.clinpi.cal .settings.. . . .
L PR o€ MioRnch kG, g5 bRl Hocin. insteging siteuton,
contrinepnomr kase bagmuetrioicedtrsapd Qﬂ?d th@y gfvReritd 88t dRBkiomers,
& o{ﬁrast hma Qy oral adm nistration. Zileuton has the

PR b RN SHreqimRTIcAormY e mavehe dafinedintterns of absolute
tekdoRRAMBEN 2GRS (RMNbL 0T 1:b e | nc) udi
5 i | eut oﬁ? cprgt{ gi_tr)llbg?e Aglrléj %Eﬁta{g%ﬁ?trg T ?nggélﬁt %é)r E“?Qfﬁa allsuch
pogpiile tiparsergi insluding racomén amikiuoese ropticallyaptier ReMErMHd ARSmediate

. r . 0i SO jc forns that be defined, in
mih OBHELEGREE ok n DOBReRFS ey Searepiyd vajpe pegal synthons or
chifflerqap@B§Nbr ire8oBdl Qing ScolP@MonkO td ARIGHEE BEdmSYCre different
ossible isoners, including racemc qut ur es,
cor oynda thay have he sempamnolasalar et dBateisvimersinesisomers that differ

' I LV, - a S) -.i soners,, be prepared |
Onlu% Fﬂn gﬂ%: h‘?é?g I%% yaﬁ?lég)nage o%]rga@%# aft PRSGe ngga%/nt’(?me?ses gﬁ cy@dpair of
stetppisoglersotheient nonalipdrizeositiel 8firror IedFBbBcachBhddl A 181 Bt ture of

a pair of enantiomers is a "racemic" mixture. The term "(H)" is used to designate a

racemic mixture where appropriate. "Diastercoisomers” are stereoisomers that have at
least two asymmetric atoms, but which are not mirror-images of each other. The absolute
stereochemistry is specified according to the Cahn-Ingold-Prelog R-S system. When a
compound is a pure enantiomer the stereochemistry at each chiral carbon may be
specified by either R or S. Resolved compounds whose absolute configuration is
unknown can be designated (+) or (-) depending on the direction (dextro- or levorotatory)
which they rotate plane polarized light at the wavelength of the sodium D line. When the
compounds described herein contain olefinic double bonds or other centers of geometric
asymmetry, and unless specified otherwise, it is intended that the compounds include
both E and Z geometric isomers. Likewise, all tautomeric forms are also intended to be

included.
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conmpounds that have the sanme nol ecul ar fornul a.

"Stereoi soners”" are isoners that differ only in the
wWoRN7OFES0Aat ons are arranged i n space. "Enanti OPET/B52086/@0914

a pair of stereoisoners that are non-superinposabl e

mrror images of each other. A 1:1 mxture of a pair

of enantioners is a "racemc" mxture. The term"()"

is used to designate a racem c nixture where

appropriate. "Di astereoi sonmers" are stereoisoners that

[0@62] atAs|wsadthdrvin, Byt O WM§H-@r ien-
| I ?- isnlggés o?meaqﬁteﬂg?hglgﬁt%e ag?EF%? e W @t Rfblthien-2-
yléﬁ%b’i%‘é’ﬁ%’feﬁythp $ptipally Fure fpracelthdi(Blyenantiomer or (-)-isomer of N-
- - R- ound |
O P e PR TP YR et ek SR . P o

pur e enanti omer
5,620,100, rthy bmticafigcphieedolny of t(R§endhtimep- oﬁeﬁiﬂiﬁﬁﬁjﬂ of N-(1-

oo DR S B Vo e retcdessdiong. 6 enmmmib o (Won 0426268),
mix€e¥d o7~ safd dgz-;’ Qhat ?ﬂ%dﬁer@hﬁc Qn% r}g‘%{o rRLS HL‘%n %nd 99:1, and

pol ari zed i at e wavel engt t he sodi

polymerphipierms dfezilcotopohatds meskundved: laes dissowaad, ai n

ni oubl.e bhonds_or. ot her centers of geonetric
e O oA LR ipBvinets Bl wabomd i slected from the
rbui eordisting ()0 (CORFHITEN NG HAD-DA o0 e opsically pure

()georret rioc isoners. Likew se, taut ric Torns

alFBer ot Bnidebrneel lidian:vigthyd)- N 006 R} yAea umedthe heptiealiy, pure (+)-

: " 7] " Q ses

ISC%%QPF?{_{q—%egf%é@ﬁ%ﬁ%&%ﬁymﬁgﬁﬁ%y}m% hydr oxyur ea, the

[Ct!%ﬁll_]_c gléinﬁrmg’%ee I\Iembm‘li@flent hef (&k- gR@Rhi ORRENR, a pharmaceutical

C"%ﬁpz’ﬂ I BTN 28 {ACBISiOR Pomples:dphay dipeaygedesse fnltikithr and a
£18 I e dJrSyinRat, . 620, the -

C.yo p??%lﬁln_g’ .g)lrﬁ‘}é&%do rhrgﬁvglg %Rstﬂ-gga gn%l‘?%lgﬁer%%g%ﬁv(e+)°9?%egﬁﬁ?onof°f the

lipmygepasezohibipt. hAeher2petiedllyydfechivi yoiocanaticeas used herein means a

ti bed, for, exanple, 94/ 26268), m xtures of
cmé%,%%gtgg i Previdss ?@%ﬁ&% tﬁ% ngﬁhﬁtaiaws setaprekiorativg gifect when
ad@idst&Rd ko aaﬁﬂ)lj&‘ia)'f&”ﬁéﬁﬂl'eﬁt 5105 Ferfd ggéﬁf{ %ﬁfng%rerﬁm&ya&igease state

.now known or later discovered. |
widiepblavirgto, admiaistérposgdbamathe typikalbintximuee rplirdfor she particular

rox%% I)o? ﬁ&?ﬁu{g@ﬁ% B’ﬁtﬁ :ig); _%Esckg Fo%%ﬁ{;:u?)g?, Q{'{W a’fmﬁrrtg%\ copqggtration of

theolyioxgadriaye mhitdtol wWouldRaWRIto B high enough to provide a dosage that causes
N-(|.-benzo Eq]ct hi_en- 2-yl et hyl ) -N- hydroxyurea and t%e
an gupeliora G 'évs(l%out having t0 adminisfer more than the typical maximum

volume for an I.V. push of about 100 mL. The dosage is in turn dependent on a number

of factors clinician take into consideration such as age, weight, diagnosis, disease stage,

ete.

[0065] In one embodiment, a pharmaceutical composition comprising an inclusion
complex of a lipoxygenase inhibitor and a cyclodextrin is provided, wherein the
cyclodextrin is selected from the group consisting of a-cyclodextrins, B-cyclodextrins, y-
cyclodextrins and derivatives thereof. The inclusion complex is preferably formed of a 5-
lipoxygenase inhibitor and a P-cyclodexirin or derivative thereof. In another
embodiment, the pharmaceutical composition comprises a lipoxygenase inhibitor of

Formula (I) and a -cyclodextrin or derivative thereof, wherein the lipoxygenase inhibitor
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i somer of N-(I

-benzo[ b] t hi en-2-yl et hyl ) - N- hydr oxyurea. [0064] In
wa@eorsasoenbodi ment of the present invention, BCT/US2006/060914

phar maceuti cal composition conprising an inclusion

conpl ex of a |ipoxygenase inhibitor and a eycl odextrin

is provided having a therapeutically effective

concentration of the |ipoxygenase inhibitor. A

therapeutically effective concentration as used herein
ismpeentairc an ceapéitically t ERcting O%heies, 2 BOSABGEPT erhiblliment, the

drug that causes an aneliorative effect when ?
PhigmaGertead cemppgtion soipases af lipoxygemserinhibitor of Feselt (N and a B-

J . di t Wi t hout having t
Bl S e o, Tariag o T
thefapedRAlly Sffotive hRIGuSE. Off\lﬂﬁﬁﬁ? %‘éa%ggfﬁés Q)? Pé%gciolaeyld%r/ih? E%ns 0o used to

formul ati ons, for exanple, cen ion o
formpdyepermdes prefirtidt Broyolodédritaves BQMyﬁﬂogﬁl-Sﬁ?MG@ex%%s and
u\%ﬁw ﬂed a_dos geﬁjt hat causes an aneliorative effect
SPPHBLtIRNGIEG thovdederimdser Aomecferad lipexyggmiscalnhibitor and

' : ; V. pysh of ab 1 . The .
T G I T R
[@0661 cThaphatcitical CMsIsHRNG HELRAbSY FérefScaptiolySiEnde one

d|a%go i s, disease stage, etc. [0065] In one
O TRFE PREHACCUicAH 4 r dpsieriBRle caxicipientp o s$udho phararapeitichliy aaceptable

el ' : I nase _inhj bitor and a
o s S PR b B gl BURET B BBl peResEReRer @, water
sobblee polguiefs; presehatiges) uptinushials) Beticxidaats ¥SYRERICERS wetting

b-cycl odextrins, 8 .cycl odextrins and derivatives
ePRier SBEOSIHL ASPHY (g JBadibENe i agepisefleyianing fagemted abforption

nBarfeers! pERXMESNEFBNLARI K ; cyclodextrin or .
) deri 1(/Sa%) ive ther eg)fn %&?’nﬂgﬁ%qdﬁ@p%e%ggﬁi Mrrlglﬁ?%]???leve agents, coloring
agpiariipaedng peeals, dintpegsigentsperolsifying ageras, IsuRNYBEAR&ERS, solvents,

Lhibi t@ree.of JF 1) and a b-cycl odextri
coBietls PR abT bRl esheribbny genase.

[QQ@TIbi S$uitabfe PuEEEHAts] Ba B ERBRHL IR | f e, .
mount. In anot her enbodi nent, theﬁ%%griréggc;ustﬁ%%%ﬁs’ nonome

SULHFS | AT IBAIQUesrTTactants, polporye ewdaarits hptuispllipds, biologically
) . AF h- | odextri.n or derivative . .

defIRETYsolebsl o3 Bl b T 0L TG e r Bt ors Briuasions or

coiyngzics e rtap sutfactalth yesdrilRdt iboge.anmi surhdiddd @8n "N ¥nionic or

types gf b-cycl odextrins can be used to
cationic. - The surfactants are present in the compositions in an amount of from about

0.01% to 10% w/v, and preferably from about 0.05% to about 5% w/v.

[0068] Suitable anionic surfactants include but are not limited to: alkyl sulfonates,
aryl sulfonates, alkyl phosphates, alkyl phosphonates, potassium laurate, sodium lauryl
sulfate, sodium dodecylsulfate, alkyl polyoxyethylene sulfates, sodium alginate, dioctyl
sodium sulfosuccinate, phosphatidic acid and their salts, sodium 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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formthe conplex, preferred b-cyclodextrins are
hydr oxypropyl - b-cycl odextrins and sul f obut yl
wa@lenrwseshzed b-cycl odextrins. A preferred | i poRYIESNSE060914
i nhi bitor and cycl odextrin inclusion conplex is that
of zileuton and sul fobutylether(7)- b-cyclodextrm.
[ 0066] The pharnaceuti cal conpositions described
herein can optionally include one or nore
pharmaceutically acceptabl e exci pients. Such
[ pb6s IraSeitible adatignieC c@ifobdts iRt baNtate A Whlited KO Whaternary
in the art and include, for exanple, salts,
ALMPRIYEY LRMPEYNdsyabeazalkprigme cblsirider rostylipinetleylsmtioniasn  bromide,
g i; 10X .CLYO- prpt ectants, .
AR BUAH eI AL BB chBENE BLPLER A ditrghlogides, oy
pyagierivs, haliees, gatyl ngyriijeoins chlakd roationd 152 YoBfrRethylmethacrylate
Hﬁ@@@ﬁrathn enhancers, pH_ nodifying agents, . .
JMREUITe  Rjerde, cHBmiuRy aeRnPAINds) avietyvimylpyrrolidone-2-
dig@ in@HthHt | S sifylng Sq .
sugﬂgﬁggﬁghgggﬁgg%ggg%vgﬁﬁgyhc5$§%?Vé%%§&&BHPF§#§} gngpromum
browis rmapsphosivel  cohgeendsy ajupteentrs . anjii0fidh Sombahd®, benzyl-di(2-
dﬁ&%&g%¢%ﬂts can.belfele ted fromionic surfactants,
AT B I FPRoR UG, bLomug; Focanp thinaetiyl pmaronstg chloride, coconut

trifpttyeiorithl BRIn&AL,S coddas PRk Piifl drog'gé%hﬁg LG dnfiim chloride
derived surfactants, amno acids and their”derivatives ?
cogpnu gnqtiysd wdilvelsoxysthybiammdndurs bovmidengesyhtrieshyd fantthenium chloride,

f .bed al . laonic,surfactants. can be
deEllt LAY AFSGRINEC AR LeaReS g8, Al hydroxyethy
nirheni brideitemsiden CAD-130dmRthyD f i 2o & -
) 18%”‘??‘ B b e TR i i rf e, C12
5 &(.Y Pﬂ%@’@}e’f@giaﬁ%wu@rﬁhmm byamidee cagonyt dimadtiyd drydraxyethyl
ot .1k : S , aryl .sul fonates, .
oG o onchfiny Al SRR aBfonil PBRE Stoyristr

trimlatlnwlaamnlogbm mejtqh;ﬁ wumteslla}lmﬁﬁnetﬁﬁgj)dm&yldftﬂ@@ﬁiugp bi8fi@, lauryl
.a 0l yoXx et ne .su at ., sSodrum a glnate, .

i DR SR Poude YL Cimod A verd)h amgcaiem chloride,
ladriieidim &RV FethSritsk el e 1Bl {8 4:2C1d
Rt P S S S el S
angnapee h shlogidaci N-alld u(€dhdB)dimethiybberagtl ammonium  chloride, N-

ol ' id .and cal Cj . .
I N T A
amuadngim neldbeds, aNealkpihea@hat 1©514)s aghdtpy1d adeely 3k it Smmonium

car.boxymet hyl cel | ul ose
chloride, ﬁlmetﬂgr/lammomum halide alkyl-trimethylammonium  salts, dialkyl-

dimethylammonium  salts, lauryl 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
l-naphthylmethyl ammonium chloride, dodecyldimethylbenzyl ammonium chloride,
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 tricthyl ~ammonium  chloride, poly-

diallyldimethylammonium chloride (DADMAC), dimethyl ammonium chlorides,
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cal cium carboxynet hyl cel | ul ose sodi um
di octyl sul fosucei nate, dial kylesters of sodi um
W@ io70595¢Ti ni ¢ aci d, sodium | auryl sulfate andPCT/US2006/060914
phosphol i pi ds. [ 0069] Suitable cationic surfactants
include but are not |imted to: quaternary anmoni um
conpounds, benzal koni um chl ori de,
cetyl trinmethyl ammoni um brom de, chitosans,
| auryl di met hyl benzyl ammoni um chl ori de, acyl carnitine
alkyldiroethylemintb@sym al kylbggidésdi niriestyhal indghsl cebtlonium  chloride,

di hl d t | d
bl ety ARROHEE o1 2 EORI et hy@?ﬁ%ﬁaqﬂmlw bromide,
teﬁﬂ&&?ﬁhﬂl@ch%r&%ﬂ&ﬁ pﬁjo)ﬁ{& yl pr}{%}flﬂet ﬁ@?ﬁr?momum chloride,

hyl am”noet hy acry ‘at e
“HLEQEAT t 10 et miktuamobnpalymbrio mudﬂemMyoamhMutm compounds), ,

o) nds n| .um.c ounds, .benzyl - di
e bt AR S A S
behFARBhMM th'l&[ded Estedr AkBAM thléY?&ehYéetﬁanP}lﬁﬁﬁiﬁrﬁr RHRle, cetyl

coconut net hyl di hydrox xyet hy hyl amoni um chl ori de

Py Etwio clﬁeltuha/ |hakﬂdm§qiﬁs ycemtwmlzﬁim@mmﬁlb’ﬂadhﬂdmmed,edwmov’

(p&l) ))’@rﬁot!)%%/’;{é%rﬁ?}" %th m{jgﬂmeg@ %@%hﬁlé’frh g,l’ixloride produced by

Rhydisayist lpyhdlﬁﬁﬁiﬂ @alwnaﬁﬁhé%r hﬁhﬁleb§a@t§1 #ide azolinium salts, protonated
Cl12- 15- di net hyl hydrox et hyI ammoni um chl ori de, C12-

qUPSCTBRTe ARy IaH rd%? thylalad ghptevienm obmess.d @n@reﬁﬁoa@ guar gum.
| 0
bERERN G ARG NSO RIThY AHRA REME etanotamine, and
potyxammw tri rret hyI anmoni um net hyl sul fate, | auryl
' nz ammn um chI rid | aur di net

lgéﬂ@ H?J@ﬁ nﬁmo anfs gl pee Ewnaé? HQY D) é?rdag}y%yethylene
fa@THD O Y,
aammﬁhﬁ‘r;‘e%*?%mpb@’%xxéfﬁ#‘éﬂé S&‘eﬁﬁ B M RO oy polyoxyetbylene
SMnIPprﬁYﬁtbylﬁlﬁ’e fatty ablldy bstéﬁl:ﬂ»elbﬁ)lldleﬂerdﬂyglymyﬂz §t$ters glycerol

mchI adecyl i.dnet hyl ben nmon
B bR AR R S ST L1 st
ceﬁﬁl @rdoﬂ@L ddtakday amdhélcls%ealcﬂ) aftoRBLL hatk1 a1k¥1 polyether alcohols,
1- napt hyl met hyl "anmoni um chlori de, tri et hyl amoni um

PR YGRYHIRYPOLOKYPrOPHNa MO APRAY eIt 5, poloxamers,  poloxamines,

mgﬂn%léﬁﬁlgéém?lg g%gyﬁﬂ OE wd{ogcanleaﬂlﬁ% lufose mehtyﬁ}/oxypropylcellulose

nium ¢éh
hsalrm@mpjihabthyllcdihﬂbdey Inammystal]nm selltbose, gidiwsaydtatides, starch, starch

trialk moni um salts, . . . .
derwagves}/i‘lycﬁ"oxyeﬁlylllstarcl?, po?yvmyl 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-

methylglucamide, n-decyl-B-D-glucopyranoside, n—decyl -B-D-maltopyranoside, n-
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di al kyl benzene di al kyl anmoni um chl ori de,

N- di decyl di met hyl amoni um chl ori de,
wor@vosideryl di net hyl benzyl anmoni um chl ori de PCT/US2006/060914

nonohydrate, N-al kyl (C 12-14) di et hyl

1- napht hyl met hyl anmmoni um chl ori de,

dodecyl di et hyl benzyl ammoni um chl ori de, di al kyl

benzeneal kyl amoni um chl oride, lauryl trinethyl

amoni um chl ori de, al kyl benzyl nmethyl anmmoni um

dcrcllad:;drl deﬁ-mglwépybzﬁmwb di me-ﬁbdfécgﬂm) %;?@?{03%}3 e @%noym-

L}Slgf amoni um br oni des
meg lt?é%lldecwepw fre-gin commmn@andn, rhoptstied-D-thioglucoside, n-hexyl-

-ﬁ%{ﬁ&)ﬂgﬁfﬁéﬁl rr%é’{ :%lgflﬁ%n#onl methy Chl d I( %%\BW]C? D-glucopyranoside,

octanngk Nymethydrghmammeg:hl ori dﬁsocglllﬁybcglﬁ@wﬁéham@m Um  octyl-B-D-
trice nmet h amoni um chl ori de,

d
th]ggh.v eﬁimﬁ%fdﬁyﬁ%ﬁqﬂgﬁg@},o fecholesterol derivatives, PEG-vitamin A,
PEQERENIAL K] a%ﬁt?éﬂ&w n#t;ﬁrl]é}% ?nﬁ%ﬂgl acgiate and and Vlwl pyrrolidone.

t et radecyl trinmet
[GQ7dct s}watmmmcmﬁamamsuadedeéﬂwmﬁa; Bt fadseBs Abdal Boffive and

ds)
nePBI¥ T TR G Bt sICBIc. poHEpIC sy Fsiebrmyinelude but
ardr @7l dignitedn@d | BRItREHAICS 'phgﬁﬂ]]]%ﬁ'éﬁgm Uﬁﬁl‘éa'%lqg: %hohplds include

st ear at koni um chl ori de, ridinium

phe@nhﬂl dylghalieni phﬂsphﬁttdwled@,nohaimfde diadyt-glyoérogihmis glidetizadlamine

2)
(R YRR b BB et inen N £ o o slycero-
phpsphdethebliyinBh(DIPRE), cﬁbtka/ﬂoypg/l&béibfﬂhblﬁphéé’ﬂhﬁﬁolatﬁfﬂen BSSPE), and

salts, imde azoljniumsalts, protonated

dlcg?pchf lﬁ%ﬁW pgeqpypgh@mnmﬁe(lﬁ?ﬂ’@)ed liatuegsnaxf'y phospholipids that
indh@leYdFBdrie al?dv]gw%{ﬁ %EB 1p1%I Hl nr%%%):l K or%H Bt rIl]ns invention. Such

chl ori de, dode
mlﬁmr@tlhdndﬁ hmarmot :lmﬂteridld) bysaphdspli@hrﬁw ¢84 oSy &l osphohpld or
an g n|§ surfactants include but are not I|n1te
D ?? XS EthyFERe fatty al cohol ethers, polyoxyethylene

[09aRh)i tAftabRt ﬁSd&yIﬁ@Ihéj s@ﬁ“&&&ﬁ? ik e laYeoﬁgtehﬁ%e(g qg,l P?alxamides

sul f at es, oxyethyl ene tfatty acid esters
polysarbprgtesy [pylye }Ylenestmﬂjstlkm:qecglywls noigsdareabsides, polyalkylene

ter #1:%/1%%%&(1?2&@%9%1 glgf é)gf)g%lgyrl o%rgrpe(g?vd%ﬂg%s%ers polyvinyl halides,

polgremghiyeahﬁd)neal sahdhcol ks apylysAb:G880| poighibthaftdYdnd copolymers

cohol s,
thepeof eﬁI(y cellulose hydroxyalkyl celluloses, cellulose ethers, cellulose esters, nitro

celluloses, polymers of acrylic and methacrylic esters, methyl cellulose, ethyl cellulose,
hydroxypropyl cellulose, hydroxy-propyl methyl cellulose, hydroxybutyl methyl
cellulose, cellulose acetate, cellulose propionate, cellulose acetate butyrate, cellulose
acetate phthalate, carboxylethyl cellulose, cellulose triacetate, cellulose sulphate sodium
salt, poly(methyl methacrylate), poly(ethylmethacrylate), poly(butylmethacrylate),
poly(isobutylmethacrylate), poly(hexImethacrylate), poly(isodecylmethacrylate),
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 yoxyet hyl ene- pol yoxypr opyl ene copol yners,
pol oxaners, pol oxam nes, nethyl cell ul ose,
whyar o590l | ul ose, hydroxymet hyl cel | ul ose, PCT/US2006/060914
hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose,
noncrystal line cellul ose, polysaccharides, starch,
starch derivatives, hydroxyethylstarch, polyvinyl
al cohol , pol yvinyl pyrrolidone, triethanol am ne
stearate, am ne oxides, dextran, glycerol, gum acaci a,
paty(eimbt elcohols)t I pgGAMIN acetadey, e Ry ﬁpﬁ?ﬁ LER6AAE polystyrene and
etoatearﬁl al cohol , cetomacrogol” enul sifylng mgx,
BYPLECEdens s, pol yoxyet hyl ene al kyl et hers,

X g : ry.Ql rd vat,i ve L
St andofRah dcflod 3F{cig 16pds cbut are not timited 1o
lipoptopeinhyy elatin, gtageial JysoagingO>ayteintl) @BRIS! BpaRhebirudin, or other

hydr oxypropyl cellul oses, hydroxypropyl
anéFﬁylcellulose, net hyl cel | ul ose,

[ % Ox36kdbYd Cilferd Oiﬁleﬂudg,y 45,9 X%ﬁ@r oY/ fﬂﬁgc?(%// llé:og%ol“giﬁ)nsl € hydroxide,

al ate, noncrystalline cellulose, p
hygrasblesic acidoirisviufiet, yomoe) dig ariearboxylic acids and their hsalts, citrate buffer,

=Gl -tetanmet hyr but yvi ) phenol pol ymer wit
phé?‘ﬁ’f}fee ngﬁfi tdgg’éiﬁr&)?'ﬁ&%ﬁg y Yceﬁ%l'gmlﬁteaal qeptate, lactate,
trighydropghyteyihinsmehanal GenindBa¥dHifidss, OnottS" e and trialkylated

stearate and sucrose distearate,
anpngss SREHMIER ENeRshdElncolayingotyd amino acids.
- I i de, . . .
[ i eg;’?{ ﬁ%%gﬁ%%ﬁéﬁg%m%%?%&gm ﬁieagtb?fi herein may be administered by

sevepal Douras dO@intiaRasticeinchidage s not Bindded |t6‘,%¥9ﬁrt¢fi'5,‘l9 Efa(ﬂgpulmonary
| t osi de, hept anoyl - Nmet hyl gl ucam’ae, ’

ﬁt'hd declyl/ll - b- Dﬁ ; :
ophtl ﬁ@ﬂ?’y ?%‘-LDI"QF gﬁgmalp anBel depicel, Hayseal) -trapsdermal, intravenous,
ntrdRuishiigg! i n-: - b- | ugopyr anosi.d-. e; .
fn ran ésnogl?j maﬁy u51 l_}ggén&%%‘légn%]h%ﬂ%qgg in acerf:bral, intralymphatic,
1ntra@ig:|ulﬁf1:,ogylrs_ﬁno€di ael 1Iﬁtﬁpal_’itgylhall\l'dﬁ%f'k}ﬂ gdrimdia€lén. The route of
- 1 - D- ucopyr anosi ) .- ..
adl@%%ﬁéyi’lt%@ dSthlﬁnaac’fﬁ% $55PHce prEDetide de deotdministered can be
detffmed Olyeht ekfled MRtk ' . . i uneti i
PEG. vi :Ngm' n E ean.d r an%tﬁwg%o%o(ﬁ? ner. %ﬁ%&\?ﬁ?ﬁ} 0 £oBpgption with
stangrad gpseyticsnsyse Shdiss nReley0 Zitdurdsinceetd lendoasiderc as bRRING those

det Lecteical ly neutral but possess |ocal posjtive |
@GB! S5 SN T P ROFRERS PG e ehoce o
corBpositichl @ trvdduiieisiond, ehesald Akl gnd &gﬂoﬂg@op&tg iA8Sid8f patient,
|n1ted.to_émntten|on|c phosphol i pi ds. Suitable

anq ihe SEFEILY f e PHticat sisanpR@Sphat i dyl chol i ne,

[oohesphale eydisbRanadBaN Sithi i iti

_ diacyl - ché@b-pﬁoggﬁgetlgﬁ%ﬂgﬁi%%HTgﬁ%WC%scom@omﬁm” of the
mvgt?tm}l[l;s_ ; ggbln‘t@:sqdc@r ﬂ}eﬁalxpsq;tbd) ﬁdﬂ@ﬁ?hcﬁﬁin&@raﬁ&%ﬂhe composition in

m -.gl ycer ophosphoet hanol ani ne

thel%'pgl?ﬂc ap&Ycaugns)./ Recor mgie » compositions designed for oral, lingual,
sublingual, buccal and intrabuccal administration can be made without undue
experimentation by means well known in the art, for example, with an inert diluent or
with an edible carrier. The compositions may be enclosed in gelatin capsules or
compressed into tablets. For the purpose of oral therapeutic administration, the
pharmaceutical compositions of the present invention may be incorporated with
excipients and used in the form of tablets, troches, capsules, elixirs, suspensions, syrups,

wafers, chewing gums and the like.
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(DPPE), distearoyl-glycero-phosphoet hanol am ne (DSPE)
and di ol eol yl - gl ycer o- phosphoet hanol ami ne (DOPE) ) .
wokoorss87 of phosphol i pids that include ani oni BCEI82006/060914

zwi tterionic phospholipids nay be enployed in this
invention. Such mxtures include but are not |limted
to | ysophospholipids, egg or soybean phospholipid or
any conbination thereof. [0072] Suitable polymeric
surfactants include, but are not limted to,
[Ooﬂy;im&‘bﬁﬂ dopepleoANN ROEH 85 tabRA, Yl Karldes §§ules may also contain one
1p yl.ene glycol s, polyal kyI ene oxid

pa SI Plmge ag@ite pﬁngataggnts,p@ugpendmg geotsh odhsmtegratmg agents,

hal i des,
VS S O, 8 e KR e

dlpmtqgtanm, hﬁ'm@sscamdageﬁfs hr)d’@thér dxepyiend. Sush Kﬂélpféﬁ!s a&’é Ridwn in the
cellul oses, cellul ose ethers, cellul ose

rgil? ean yf%‘lgn% 8ot} 6’@6@“0'??01119?1@1}@'%% la@psﬁl gnhydraghs, and various

h el | ul e cel | u] ose

stifs%érkgi;g%%rg?}%y@{ S01? % X%]en 3 g)llzéj_\g)a?g)%/ | W and cross-linked

p(&jévlnﬂpm@l;dmy,drwqrbmhﬂmt mellub@elt : liilnmm,ryﬁeﬂ{lhetﬂ Q8lfulose, and
ose aceta

SR S SRR OO B b Ehentie s o

act 6h lthH DSRabili§! If Qh@ﬁ&w&ér't@%@tcaﬁlgesfe%f Lu;é BEGidEHLRAGT §ioxide, talc,

sodi um sal t, pol y(net hyl netha
stwcyie@g Wgw;mgtpyﬂam ea)lpmpnﬂtgarateydndfstlhacge}/ IEadaﬁl)ples of sweeteners

I t ex| net h | at e
ar@ an (1 so%gf:(%gl ﬁ?ﬁﬁc |r’sy F%&eﬁ%r Sﬁgtf ;f’%l %ﬁf‘iﬁf” Z\c?gﬁllgflegacchann
cyplah;a(ep Iaqrayﬂamﬁ,eﬁrhﬁadcmhlﬁehﬁé K. BRbip 188 R Ylay@Gagy Lgén?s) re bubble gum
oly 0 acryl ate), poly(isobutyl acryfla 3
ﬂ%B’f yé"ﬂx‘i fg’éf@ Ianéé?ﬂ?ﬂﬁ‘iee xapplep evfhptesereatives| arprimpassiane sorbate,

t i.de
AR S T e e o
slmxmlwnzamemat =ich ap d’:hwlpatraheh ﬂbd)lﬁjls slehpeleytsl W 8BEy1 alcohol,

rol.idone 0073] Suitable
phgn‘?c)if r'i‘PeEihe?B 05 ﬁ%@lclﬁyn‘éqwd% stchagsebengalkonium

chloridie! Sdltilﬂe dﬂ'u@@t@ﬁﬁ&lﬁﬂ@ﬁ)ha aﬁic%gﬂi&ilycﬁcégétﬁblel Qﬁ%ﬁzéfmg, such as

al bum n, casein, hepari rot
micryersfalae celbilesa ulfaﬁtescs ilivesiudealcibnt phosphay éabmatnaas and/or
m&ﬂrressé}%hy Ic‘pfﬁl)éq{)rego1ng. Examples of diluents include microcrystalline cellulose,

lactose such as lactose monohydrate, lactose anhydrous, dibasic calcium phosphate,

mannitol, starch, sorbitol, sucrose and glucose. Suitable disintegrants include corn starch,
potato starch, maize starch, and modified starches, croscarmellose sodium,
crosspovidone, sodium starch glycolate, and mixtures thereof. Examples of effervescent
agents are effervescent couples such as an organic acid and a carbonate or bicarbonate.
Suitable organic acids include, for example, citric, tartaric, malic, fumaric, adipic,
succinic, and alginic acids and anhydrides and acid salts. Suitable carbonates and
bicarbonates include, for example, sodium carbonate, sodium bicarbonate, potassium
carbonate, potassium bicarbonate, magnesium carbonate, sodium glycine carbonate, L-
lysine carbonate, and arginine carbonate. Alternatively, only the acid component of the

effervescent couple may be present.
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hydrochloric acid, tris buffer, nono-, di-,

tricarboxylic acids and their salts, citrate buffer,
w@bwspkmde buffer, glycerol-1-phosphate, PCT/US2006/060914

gl ycercol - 2- phosphate, acetate, |actate,

tri s(hydroxynet hyl ) am nonet hane, am nosacchari des,

nmono-, di- and trial kyl ated am nes, negl um ne

(N-net hyl gl ucosam ne), and am no acids. [0075] The

phar maceuti cal conpositions described herein may be

[@0T8 hi Maeioasl othyr Aaweiald map b @eesoit aa%hﬂin@tdr&b Inmmfy the physical

i nclu but nt Jimted to, parenter
foﬁ%ﬂ C}fﬁﬂ%a‘gﬂag%bm hEpPTngtance, dahlets payibg) Coatﬁag’rlﬁhﬁheﬂa@ rsggar or both.

Al §RLS &r el*P)HP‘iﬁi cbhaRs 48" Mditiod 16 rtg GlAYe. 1n%red1en1‘e Jjugrose as a

i ntranmuscul ar, subcutaneous i ntradernmal ,
swen:tana@a@nt ahc:thyhamhpl;opph aimabcn& ast pramﬂratnfed; ad dye and a flavoring

t hecal and j ntraper.itgneal routes of
SUZSE al?m‘gtqr?ﬂgedﬁﬁ g‘g lg‘te adnministration as well as

[b@'¢9ﬂ0%gep1%§entt hﬁv&ﬁf&‘)%ﬂdcﬁﬁ‘ ARalBe AHMHALET B 12 hammal a
be determned by the skilled artisan w thout undue

thesepeyticaBnt eff¢éctivei amowntj wfic thieorcowippsitien.andhs dused herein, nasally
es. .Rel ev Ci,y cuns

di t.an
SR B HEREE TRl Ph SR BB AR TS chBwSFen o the
macidirthérObrafés SFohE inhda0PEsshe BEndshEadvas of tthe p&tii. C%sQIsed herein,
corrp03|t| on to be adm ni stered, the age, W€I ght, and

hegmpesytieal spmppRtipRdioy naksh pApEEStation ob# gompesigey picpargd by well-
lcxfgwr{ Bgtggéﬁ {o .tadﬁuﬁl)éfgp%]do G- exL&? 1664 o Fa%ale 3? Ing%g d1(*§)fp, Flhsgensmn

I 'nclu armeceut 1 ta conp
gel;ma’rMemhmreesn oh psxedlerb asdrdindytratibe of tieeohgdsition tngayodlso take place
adn1n|s{rat|on of #he conposition in therapeutic

USien NRSaL FORRED OnBRBE SAOREFy, conpositions desi gned for
[0680]  IFoPedRdal aﬁﬂﬂlbtﬁgiéﬁl su1%f§ﬁ4rmﬁﬁgoh§‘§ﬂa§tﬁl§lﬁ§é biocompatible

adm ni stration can be made w t hout undue
Olb R igake powatléro po}ymemecmmhwelhqmd( nowelid cartiérs. Saucth folmnlations may

SR Rl 5l ED Bt B AL g

toG2Has e sioR bf MA@ AEEssh béh I)@ﬁﬂtﬁﬁlﬁster&?ﬂ oEti@‘sech TROSBject's eye,
of oral therapeutic adm nistration, the pharmaceutica

OB ferruRrsioscan he a@mlggrémto|ammtdusﬁn my be
[(?g%ﬂép%@tcﬁgl #1{181189 g 'tlf%' ;zﬂgée%t Mn{fgne gan He ala%nfn%trgred parenterally

106 capsul susp
susr apsfor example, by intravenous, mtramuscular 1ntratheca1 or subcutaneous

injection.  Parenteral administration can be accomplished by incorporating the
compositions of the present invention into a solution or suspension. Such solutions or
suspensions may also include sterile diluents such as water for injection, saline solution,
fixed oils, polyethylene glycols, glycerine, propylene glycol or other synthetic solvents.
Parenteral formulations may also include antibacterial agents such as, for example,
benzyl alcohol or methyl parabens, antioxidants such as, for example, ascorbic acid or
sodium bisulfite and chelating agents such as EDTA. Buffers such as acetates, citrates or
phosphates and agents for the adjustment of tonicity such as sodium chloride or dextrose
may also be added. The parenteral preparation can be enclosed in ampules, disposable

syringes or multiple dose vials made of glass or plastic.
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waf ers, chewi ng guns and the |ike.[0077] Solid dosage

fornms, such as tablets, pills and capsules, nmay al so
w@onrasasoone or nore binding agents, filling apenUs2006/060914

suspendi ng agents, disintegrating agents, |ubricants,

sweet eni ng agents, flavoring agents, preservatives,

buffers, wetting agents, disintegrants, effervescent

agents, and other excipients. Such excipients are

known in the art. Exanples of filling agents are

[P@82Ds Revtah adyithiAtagion lidtides ad@nINeli9the pABENRAHQY Sompositions

.nztalgches. Exarrpl es of binding agents are various
Q1R SRR, 08 aresy iptesting. niddds sen g’ﬁiqﬁwfpylﬂ%ﬂi@msuppositoﬂes or

I T Tt e ——
eXeBNIE)supBsitoybfoembilations een I5e picpared GiyliBatge BlyBetih & 2Rk 120°C,

d.onlt.he fl owabi | i t%/ of the powder to be conpressed, are
SYIBE 3 PRYTMAETIIcRY epRRsitiquafncthe tlpeering miging, the heated glycerin

FERGARSH PR @i dHm ilica gel. .
L PTIIOTAE! oy PR U4 BB Cinp W bl i puppository
meldeet ener, such as sucrose, xylitol, sodium saccharin,

e, .a rtame,. .and accsul fame K. Exanpl es of
(S T hGoaBBR < “EPGinfone G0 dForitempys § abwavions, of the
comnsbsitiva thtdt@h thY &R e Trafsd e SoMALILNGS ﬁ'éﬁldggagcgl?:%u&hhnents,

sor bat e, methyl paraben, propyl paraben, benzoi
Cre#Bs, igels, sahyes gnd therle. est ers of par ahydr oxybenzoi ¢ aci d

a - ohol s. such. as. et hyl. or benzyl .
LGY84) S RHOPRY REBuaE % B RHGisFR i oRY oyftulatons Gescribed
heqm_artbeanlquyt, CLi3BYEO U dfpad UwRose Sprieatg afuk il 1 64y &¥ch&§oe with the
§U| t.abl e dil uefnts i ncl ude pharnmaceutically accept abl e
exteiRglenyprrasnd, 108 puIRoses kit yeseps maptiaRe “RiontiyS é also meant to

int1agé AS@ssudlioPRs ' : j des ,
o oSt e e T MRRIRRP RPUE o SRERIR L b ppcute, he
sigjisps elfrspulmohanyeadrhinisttiyst ad labrosolC Briiultiog, cdn@ihias ethe active

C s_l,act ose nonohydrate, | actose anhydrous,
agél:ftbg g?aélu%l HOCR TR gg\glﬁgle&)r PrasSHTLERs metgredrdase imhelasiap giell as dry

poswiRt GBLmaMbE| MeOosshtermblbieablsgitgils! fgfrﬁﬁlﬁﬁ&ss of il g&ﬁ: gan also

. corn starch, potato starch, maize starch, and no

ingludg ethes agentso Seelr pe phtitaticsapdnigto mrosspohd disclesedsaminpoinds as

off ?&é:e{érc%lo}’scm ate, and m xtures thereof. Exanples of
effervescent agents are effervescent couples such as

[ G085 gAndrog atelidergndbviceCRE oA rRgOderbob BBMACE -a suitable aerosol
canister with a metering valve containing a pharmaceutical aerosol formulation as
described and an actuator housing adapted to hold the canister and allow for drug
delivery. The canister in the drug delivery device has a head space representing greater
than about 15% of the total volume of the canister. Often, the polymer intended for
pulmonary administration is dissolved, suspended or emulsified in a mixture of a solvent,
surfactant and propellant. The mixture is maintained under pressure in a canister that has
been sealed with a metering valve.

[0086] In one embodiment, the molar ratio of the lipoxygenase inhibitor to the
cyclodextrin is preferably from about 10:1 to about 1:10. In another embodiment, the
molar ratio of the lipoxygenase inhibitor is from about 5:1 to about 1:5 . In yet another

embodiment, the ratio is from about 1:1 to about 1:5. The concentration of the
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Sui tabl e organic acids include, for exanple, citric,

tartaric, malic, funmaric, adipic, succinic, and
W@bk@rnswsoaci ds and anhydrides and acid salts. BU/Us&060914

carbonates and bi carbonates include, for exanple,

sodi um car bonat e, sodi um bi carbonate, potassium

carbonat e, potassium bi carbonate, nagnesi um car bonat e,

sodlun1egC|ne carbonate, Llysine carbonate, and

argi ni ne carbonate. Alternatively, only the acid

liporygemsatiniibitdrhie peéftablesomniboaol mfgiﬁw t %bout 200 me/ml, more
0078] Various other materia be prese

P%@%@&tﬁ §b%1ft k& Abgt AP0 tm&(nﬁw@rq:mef%blmmmeut 5 mg/mL to
F

SRS L L R R DL .

thierconchitretiom of thet dyelcaletfrinds iprgferabliyefidm adoet PSEMAS aBout 900 mM,

R FE BRI 8T Rhouy D MM 16 Soolh it mal Sud e mme profersbly fom
a‘tﬁmﬁBQ %M'té\é%ut Admbhern] 1)y embQfihht, S g&{ Srﬁ?lﬁlé ¢ compositions of

i nvention includes nasal dni ni Sterin
thﬁ PressniaipEentionadd I}Otelhtladi? la\baiffarrdn rahother Eﬂnbomﬁfénf) ghé t@fpositions

Aot el Thl + R BRRAE: S s o omblimicea to,

sdhmdnb fYugiaus hjakide) nE?dr@éhl&’fbe aélésﬁfls Rt 2Bong” dik a?ﬁ‘t%arboxyhc

vity of the patient. As used herein, pharmacéutr

a‘-‘é their galés, p&ratm@ﬁu a@crﬁphatgthuéﬁer, @hyasfolal -plorspheté t glpeercol-2-

f
D508 S, LT TEL IR 0 T L L o,
dlg @hd toalivy et amﬁfeiga rm@ghl?ﬁﬁi&?@f -meﬁ@ﬂ@lﬁt@sbﬁﬁd% Oﬁh&fnaﬁeh ®enzoate,
sin nas
%3' tohon@glg>érr?lp8%8{9? Elafa gfg%réél engmﬁiﬂrﬁﬁlﬁt ﬂ@t buffcr is a citrate
blﬁféa'rta%@e%ﬁ ﬁfo%lbl%‘fér% aBYath Bﬁff%{ﬁﬁ hf Etoe{TPoglceBJra%é)P iof from about

wax, gel, powder, pofyner, or-'s
2 eu¥irtp awbeut cmM orTh@I cwmmmmonmprdfﬁa‘al@nha%% pHast fan about 3 to

| ff d t or . exanp
tRESY R R e BretEabst niedip o whmibie hpegraly, and
mbﬂe%ﬁéi@rab@n adiRinddéred b s el Vdp&'h%?%ﬁﬁ i &Qcﬁdﬁ‘? subject's

or a cream fornul ati on can mnister to a
Q/%%ld ﬁ@othpo@gﬂgpdqm@t Glfntibosprbseohsn‘ce&ltlbh,eapme&emtof making a

ph'aﬂﬂe?c@ﬁﬁ&ﬁ] c&ﬁﬂo&t?or?g ﬂﬁs?ﬁgea{ne%c REoR %%E;i%'x'% a lipoxygenase inhibitor
and a cyclodextrin is provided by preparing an aqueous buffer solution, dissolving a
cyclodextrin in the buffer solution, and adding a lipoxygenase inhibitor to the
cyclodextrin and buffer solution.

[0088] The method preferably further comprises stirring and/or sonicating the
lipoxygenase inhibitor and cyclodextrin solution. The method also preferably comprises
adjusting the pH of the buffer solution to be from about 3 to about 9. In one embodiment,
the solution has a concentration of from about 0.1 mg/mL to about 200 mg/mL of the
lipoxygenase inhibitor. In another embodiment, the concentration of lipoxygenase
inhibitor is from about 5 mg/mL to about 50 mg/mL, and in yet another embodiment, the
concentration is from about 8 mg/mL to about 30 mg/mL. In a further embodiment, the
cyclodextrin is present at a concentration of from about 4 mM to about 900 mM, in
another embodiment, from about 20 mM to about 500 mM and in yet another
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such as, for exanple, by intravenous, intranuscular,

i ntrathecal or subcutaneous injection. Parentera
W@ew7/ss0T at i on can be acconpli shed by i ncor poP@L/USIP06/060914

t he conpositions of the present invention into a

solution or suspension. Such solutions or suspensions

may al so include sterile diluents such as water for

injection, saline solution, fixed oils, polyethylene

gl ycols, glycerine, propylene glycol or other

emMmenn, frosoibomn 86 mNRa6 absiar5ah niar nal ha?éfb&&ﬁbﬁ??éf @L Sftrate buffer

i ncl ude anti bacteri agents such as, for exanple
P%%%;?? AP WEFYFation ?\‘Eg}ifﬂw about A5 to sheutoSiMaMs Euah additional

ABodihekt, §68 BBt 5 L1

gt R NS, 4L

C%miftsatl@ler cmqeatramm rof pHipepyhes: ahibitdg et 8 cyQbddish than those
onicity suc as SOdI um chl ori de or

t
G, Slot Qs lage bofhe it ﬁ%lmngﬂtl@pam pp—
[ 0@819 Pese r}frbféﬁ%g i o;?;@éﬂis@ S mh‘#l?lﬁ)qo sanlqe &arog?%rﬁg 211€oxygenase

mul tIF dose vials ass or plas
inhibitpr(deerihied; fﬂfrea@mph Ur&mammm BTRLE9,ia8p2A 46, 5,250,565 and

5 @f@gﬁﬁﬁ@t\*fﬁ)ﬁé@%giagé?‘zgﬁ Iggfg%h%rc%tg e e?}t@au T}lo?(glg!:n%rsg ?nh1b1tor is

ntesti ne

zikuppoid e @&kszrex@mema@ £ -SRIIR S0k d&ﬁ&eﬂ% %ﬁ&%&s SR further
pr§§8| ly be made net hods 'known in the a

HAP P@bo@lmbéhq Wdﬁ&mmdi mlfobnsrlezthe'r(beﬁ pycﬂ@&lx&ﬁl by

t | th
N8 ol 35 pBsis 3F Sl the, bogRiEemsembiRiny ingan pecess of
cyhkadéﬂdn gilyepeformiraf§ theinyhdied cH Fle‘;(' R WOS L HesTBYI NG mmi/mlze the

added, and, pouring the hot m xture into a supposit
anun of Fﬁmm Berslad torselubidine tesdmgt éspacinliy ifitlie Solution is to be

adﬁﬁﬁlgtg;ea QS RS or ption of the conposition through the

ski n. ansder fornmul ati ons include patches,
[QA ﬂit]nehlt @e amla:ainmentgmlestmaﬁd)m@@y anebrhplexdtiokdf a[&@éé*clodexmn
I n addl I en he us meani ng of adm ni sterin
copplediSatilon d8 tivge h@F‘ éﬁﬁlus@nawnmiamcant Inshlde @rleast one

m&é@ﬁdﬂmm}@[ddg%ﬁﬁ fol ?&tr& Ab1ERUFRDIE ﬂ%@ gelélscgﬂ?r to (Eetermme

ext ernal environment, pur poses of

the mipiEIUng mmomgqumyalwléxtma wded@l ne@aplubilize ﬂh@| dide, 2 plot of drug
so]{u x??%ex%{ls chz\F/ftod pfﬁlgracton{ct?pérahgttl Ip?gf%ratb& %hcsqu geega%IL(? tO(I)l[ Y From
interpolation of the plot, a formulation can be prepared that minimally contains the
amount of cyclodextrin needed to dissolve the lipoxygenase inhibitor. Since the
stoichiometry of complexation will likely vary depending on the particular complex of 5-
and/or 12-lipoxygenase inhibitor and cyclodextrin, it is desirable that such a solubility
plot be conducted for each specific lipoxygenase-cyclodextrin complex. A solubility plot
carried out on the zileuton-CAPTISOL Cyclodextrin complex is described below in
Example 1.

[0092] Interpolation of the plot described in Example 1, the stoichiometry of
complexation for the zileuton-CAPTISOL Cyclodextrin embodiment was determined to
be about 1:1.8. In other words, the minimal amount of CAPTISOL Cyclodextrin needed
to dissolve about one mole of zileuton in a preferred concentration range of about 5 to

about 30 mg/mL is about 1.8 moles of CAPTISOL Cyclodextrin. As noted above, an
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si nuses. For pul nonary adm ni stration, an aerosol
formul ati on containing the active agent, a manual punp
WG pap39soebul i zer or pressurized netered-dose PCITEE®N6/060914
as well as dry powder fornulations are contenpl at ed.
Suitable fornul ations of this type can al so include
ot her agents, such as antistatic agents, to maintain
t he di scl osed conmpounds as effective aerosols. [0085]
A drug delivery device for delivering aerosols

exsosspH] ayelodexsini daa e aised toddiotol eethie Sipdky Minh e AL deRbularly if
cont ai.ni ng a ?h rmaceuti cal aerosol fornul ation

val v
tth"Y&E)&E’r“i“Se&"%?n g‘ofa&? %Y 2T Aigecitl apor dadntinistrbtion of the
fothglatigni ster and allow for drug delivery. The canister

in the drug delivery device has a head space

[Q@? ks hilng sgnbert pH dflfahwabttitiallyb8él@ted fe thedtifuton-CAPTISOL
t he nmer i ntended

.of the cagnister. ten, .po i
¢ %#&é%ﬁr %P@Xa Mot o4t eoﬁeicésed M@@lo@ e liperiygpeasdesiclodextrin
coatplexey) Bisfdeeibed iR ERInthIERE fiRf riactant -
and propel | ant. The m 1?(t ufe ihgpﬁcg?ﬁrggﬁ%gﬁ%ﬁﬁgg%mme an optimal
PEFamgs 9 aximize stahility ef thetréleuthndC ARBISOle@yeddentlit cémplex. Such

er Lye 0 one enbodi. ment he ol ar
testig e 2alid Dé e {6&3’/‘132% a%%“i“ﬁ’r‘?i i€ gptipel pHefor other lipoxygenase-
cyclpdb:agdexbmplexes preferably from about 10:1 to about
]q: 10. I n another enbodinent, the nolar ratio of the
[q gﬁo]xygbﬁg

difion e Biep#iing solttiom fatroulatiGnsl of dipaRpgehask: Mhibitor-
r ' he ratio .i.s from about
ol s AP oL R ch SRR S S2BM
lyophiliZetionr speaypdreingr antifer f spar-alioed] Quld NEdHketib® abpiilse  solid
200 1%/ L retregr ef er abiey fromabout 1 to about 100
ORGP RS rﬁﬁlpe{ﬂgPe FaBspended nitathsutims oy iniection. alfdsq, these solid
AghtFhted RthyoM &b 0 1 uch?
ookt MenoSu RO RRAIPH e B wbis
capsyasodesenessn Suppesitofies, atdajedf taidetab oafisutks,Mivhipeulah)o bﬁpgositories,
00

nj ke ferably from apout 20 nM.to about
de%%dan d M@@%ﬁ“m 'lﬁea(?']S’P%f @Pﬁ%ﬁﬂgﬁ%f rrgf??%?o ulationg, t extardsdt release

forziQatiolt, | puleatte eNERAMTERrmuliBnd,| PRXNOERRS Crelease . formulations
ositions of the present invention do not 1 ncl uc%na ?

CcO .
gamn%)t@}t}vq FOrERRtioRs, effpryescarintablathe fasbpasitabletss oral liquid and
s fRakl oY Ti uffer. Suitahle buffer
P A, lloﬁ.%l ’[[J'gg ?Alﬁtfeong?ngraﬁe&mw a‘s? 8 ?ral,u?ateci n a form selected
from the group consisting of a patch, a powder preparation for inhalation, a suspension,

an ointment and an emulsion.

[0095] These dried formulations may be preferred for lipoxygenase inhibitor-
cyclodextrin complexes that have poor long-term stability in solution form.

[0096] The dried formulation can be provided as is to the healthcare provider where it
can be resolubilized in an appropriate diluent, such as a diluent suitable for parenteral or
oral administration. The same formulation can be prepared by known methods for
administration to a subject by various routes, such as, but are not limited to, parenteral,
oral, pulmonary, ophthalmic, nasal, rectal, vaginal, aural, topical, buccal, transdermal,
intravenous, intramuscular, subcutaneous, intradermal, intraocular, intracerebral,

intralymphatic, intraarticular, intrathecal and intraperitoneal.
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sol utions of sodium hydroxi de, hydrochloric acid, tris

buffer, nmono-, di-, tricarboxylic acids and their
waalormes9sei trate buffer, phosphate buffer, glycePeDUS2006/060914

1- phosphate, glycercol-2- phosphate, acetate, |actate,

tri s(hydroxynet hyl ) am nonet hane, am nosacchari des,

‘nmono-, di- and trial kyl ated am nes, neglum ne

(N- et hyl gl ucosam ne), succinate, benzoate, tartrate,

carbonate and ami no acids. In a preferred enbodi nent,

[@0®7 bulld edditien,ahe dtiedf@mbliiionrcan 8GRI IS é)rr]ct)drug? a orﬁady-to-

r. ef er bly a citrate buffer present at a conc
ush iiectaRle SuFRHla oty efsalll ot e £0b P ombusmistiont Thndyophilized
: . 1 bout .9. Th
foRh@EEsRBhY b 3r¥§olﬁalﬂféfd 0 {)ﬁgﬂsgcﬁ%glgtr% ng%oasgﬁoﬁu. whiclk, canche further

.conpositions are prefera
dilytade fareingédtipp. aim ampreerpude tmbeditnent, a8 I9bsHiBFR fREuBions are
reg‘:ﬁgb'ﬁu%lg or bolus . injection. [0087] In another

SNEBt el BrrepicE! mdutBistation, dhihretide - wenerstraten range of the
lipdRig REseAnRIMOIBSRAUNLER. | GORRRS bb( LS

p:diﬁ% usi on conpl ex of a I?(goxyggg%s @%%B%etﬂg?@gﬁgr%omabouts
to aheut 58 ang/mln and eyanovemd pdefbrpbiyr feparbog San abawe0Uag/mL

er tion, dissolving a cyclodextrin in the
[%gf%]erl?élg*hﬁt ?%ﬂ?sea?%prg%a&’f%ga ﬁta&i‘&S&ﬂﬁ% felih Qulengagents such as
mdmitbh) 8otbytol, auerche, i stareH) dadidrle! B8Eh3MUr B inokd %g]b TDfed prior to
thod preferably further conprises stirring nd/ ot
ly‘g‘ﬁi@‘éfmn g Theesoluitign xypge bgskrophitiztd usingaany eymlicablexprogram for
1 bubhon-fod B ki.nod al so preferably conprises
Y%I%?l&%gfogﬁxed é'of the buffer solution to be from
aboltading @ +@50GL; 9. I n one enbodi nent, the sol ution
has a concentration of fromabout 0.1 ng/nL to about
ZOOCH%I}I]ﬁ_&B”fn 8 ap‘é‘ﬁy}@é‘ﬁase i nhi bitor. In another

enbadidimMtime bNsCONERALY Ald.9n of |ipoxygenase
inhibitor is from about rr%/ n. to about 50 ng/ni, and

i n yesen ghpingdoer ddhodisreith cotthmal easd bAtdoMerattrel tHOMS5°C at a

nL_to about 30 ng/nL. In a further

pregg’ggélfﬁé%artﬂ’éiocycl odextrin is present at a
conéenlt drgtlgGor 0F héurOHR-20OL afta PR 559 m in
anot her enbodi nent, from abgu% 20 rr?\/l tdygg%gf 500 nM

and °1YR Dyelectanforwanréstbodi ment, from about 30 nMto
i.s a.citrate buffer

L0 ent oy i @% B080n e Fleclithfo e Pioorets bisghlizaton

pr esent at. d Conc_en_t ra
cy@d@forriv particuar Hptkiypémasainhibitor-cyclodextrin complex solution freeze-thaw

stability and DSC analysis of the solution formulation should be conducted.

—t

[00100] Sterilization can be accomplished by a variety of methods known in the art
including but not limited to heat sterilization, filtration, and irradiation. Sterilization can
be accomplished by sterile filtration of the final lipoxygenase-cyclodextrin solution
formulation. Any remaining steps, such as Iyophilization or packaging, must then be
carried out under sterile operating conditions. Typical sterile filtration methods include,
for example, pre-filtration first through a 3.0 micrometer filter followed by filtration
through a 0.45 micrometer particle filter, followed by filtration through two redundant

0.2 micrometer membrane filters.
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enbodi nent, a conposition conprising a |ipoxygenase

i nhibitor and a cyclodextrin may conprise higher
w@oncessnat i ons of a | i poxygenase inhibitor anPCEHUS2006/060914

cycl odextrin than those described above. Such

conpositions can be diluted prior to admnistration to

a patient. [0089] A preferred |ipoxygenase inhibitor

is an N-hydroxyurea |ipoxygenase inhibitor (described,

for exanple, U S. Patent Nos. 4,873,259, 4,992, 464,

[602060) 36k kpukypetrd, iBRibitoRe@d1006k 91/ RRA@B)ion | Whéther as a solution
further enbodinent, the |i pox%genase inhibitor is

formulation AT a AvppbHized formydtions gap bp steziliged hy: herd sterilizations irradiation

j ' .ebodi ment ,
of Rt 1B SIHIREH melidn? sk 15 et ey AR v
[PO0O2]) Thki plearmbceusicyosdigaisitiohe dsspiribbd Ihezegn v be co-administered
s@‘hpoxygenase icﬂgi'bi or in an excess of cyclodextrin.
WHHePRS BF PG 24BUPIRL | ARSTIS rrse%Tﬁ’ﬁ?l%ﬁr iny thegpprpe formulation.  Such
. e s AL oy q .
T et Inhy Tof Sl MRS PO Rl e albutero)
agddlietidspnants-itflanbeatades nisg.eribdppémentpeedulidope [(OQGEPstdroid) or

one . odi nent, the stoichi try qof | exation of a
PRI DR o dBRTEITS o e AIEGORTiGHn . ERRBHZGr declofagsol, and
IttdR6hd291) OteroRIFPH &¥n §&fanks) GlonERoddl atoR28hd BR8ike. The formulation may

mol ecul’'e/ nol e of cycl odextrin for every nolecul e/ nole
alge emign presesvidar agentslesdubilinag t sgents, néhenmva nbufiiers,ofsurfactants,

extrin.n t oluybilize the drug, a plot of
e%?i%lgf%gsoﬁélgh%ﬁ )8/8%21?’( &gd g‘f/’%#%%%%‘(t rin concentration
[pogb8] dtheyplsheuteitiosl compositbnodéscribeéd Metdih &apbaaubddNto treat a

of the _plot, a fornulation can be prepared that . o

paHient SHFaripe dEme & oudition medived bydipeyyacaaexand/ar landediane activity.
. _ ‘ > nhi bi 1o o N

i el it I8 CLORRHSEERABATY ' iy B 080 atviy.

antélpe rdibodinomt,tthe cqaiitiorcis laa inflaompdtery @hdBionand/ or

AN nase inhibjtor and cyclodextrin, it is. .
rhELps EERAFRES Sucdrted by Tpabiientsy iy IpioRisma detey gfade, but
aRAGH IRERI kS dhBRXY BRNARRIE VAIHPREX tdolh ?WE&X-an%r ic rhinitis,
solubility plot carried out on the zil éuton- CAPTI S(i ,

regpicdtonye distress Sprdybmg, ichragiss obsthetivb epwwonaryEdmngsee atne, atopic

dermatitis, atherosclerosis, aortic aneurysm, sickle cell disease, acute lung injury,

ischemia/reperfusion injury, nasal polyposis, inflammatory bowel disease (including, for
example, ulcerative colitis and Crohn’s disease), irritable bowel syndrbme, cancer,
tumors, respiratory syncytial virus, sepsis, endotoxin shock and myocardial infarction.

[00105] In one embodiment, the condition mediated by lipoxygenase and/or
leuktoriene actiiiity is an inflammatory condition. Inflammatory conditions include, but
are not limited to, appendicitis, peptic, gastric or duodenal ulcers, peritonitis, pancreatitis,
acute or ischemic colitis, diverticulitis, epiglottitis, achalasia, cholangitis, cholecystitis,
hepatitis, inflammatory bowel disease (including, for example, Crohn’s disease and
ulcerative colitis), enteritis, Whipple’s disease, asthma, chronic obstructive pulmonary
disease, acute lung injury, ileus (including, for example, post-operative ileus), allergy,
anaphylactic shock, immune complex disease, organ ischemia, reperfusion injury, organ

necrosis, hay fever, sepsis, septicemia, endotoxic shock, cachexia, hyperpyrexia,
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[0092] Interpolation of the plot described in Exanple
1, the stoichionetry of conplexation for the
waQ doenswsor CAPTI SOL Cycl odextrin enbodi ment wasPCT/US2006/060914
determ ned to be about 1:1.8. In other words, the
m ni mal anount of CAPTI SOL Cycl odextrin needed to
di ssol ve about one nole of zileuton in a preferred
concentration range of about 5 to about 30 ng/nL is
about 1.8 noles of CAPTI SOL Cycl odextrin. As noted
ecahRpRilicageneRe®, Ofrasylehatik} fslafbo@cﬁﬁlsbesebﬁ@daﬁo@tmn epididymitis,
di.ssol ve the |ipoxygenase inhibitor, particularl If)
V%@féﬁ%y PIrREtISY | Weﬁ’ég'éa nerongiiggu @@Iﬁlﬁ%%v ehigiisef ﬁ%ﬁs fibrosis,

PISS ut| ﬂ}{ﬁﬁﬁ% ﬁﬂ%ﬂ Cr8§c Hryﬁet |1§ y secgﬂ1 Slg f(‘)1 %]a]tltﬁs Lmnghmh’ﬂs
pleiryreitis) pwkﬁ@k‘“@ﬁﬂmtmmramhwwamm &yed) Bisseminated

be the case with other |ipoxygenase-cyclodextrin
baciremigx PengusdevrEseanriliass, maiatianlagiagis, ampbiastsy hydasidioyggs, burns,
n n p n e
O B AR G Pl PR VBT O, TS angits,
emclongrtlas, Steritist esthérosrlerayis,al thoontwphiebitisy eferdcarditis, myocarditis,
det er.mj ne t fimal Hfor ot her,
B P HER s RficsbribPiRets foyebdihaimenadiscigneoctisc
dib&us®)r QBdIekite FRhMt Fird, Oﬁdﬂﬂ %ép‘?t'ﬂ&)r?f dlkﬂr&@XX?ﬁ?@tﬁg meningitis,
i nhi bitor cycl odextrin conpl exes id formul ati o
ensgphabigls, pﬁléé@ieeéﬁlwsm,nmmbrﬁlemtﬁud’gqn sgrehral embolism, Guillame-Barre

I R R T T N—

Ostﬁ)rﬁ}ttﬁﬂﬁ,nﬁﬁﬂltlat Pidee stdises®fgout)] RebliGal dik&aBe, 1hB8SBt0id arthritis,
solid concentrates may al so be conpounded to produce a

SYRPFGSemypbnes L6V §mﬁld§§ SHHPRICS up@%\s%heé%atosus Goodpasture’s
| a bI
S}Jgrerpou{ eﬁehcgﬂ% %gﬁdng{ei gglo g[l gei&éﬁ)?el 6250 1g ormu Olé# cﬁsease Type 1
diglgatits; ehkydosing bpmdglifioBangats dissmse,eRipend dikbetks cRstter’s syndrome,
fﬁéf%l ations, pulsatile release fornulations,
T 5Bt ease formul ations, gastroretentive

[ O10%] 3 120RSthe ERBOYBRAE Nhe tiRA Eﬁhﬁto& %%ﬁ%ﬁﬁhﬁft gf%kt%& Sfrom the

oral liquid and sprinkl e fornulations
groum cenpisting of rlmymacbl.d, @rtbaus asthiaa chanicrotatriictive Iaéinenargdhsease

h
N T NN T S———

injury, rhinitis, dermatitis, atherosclerosis, myocardial ischemia and adult respiratory

distress syndrome.
[00107]
Example 1: Solubility Study

The solubility of zileuton at 5 and 25°C in the presence of CAPTISOL Cyclodextrin was
measured. A series of CAPTISOL Cyclodextrin solutions (100 to 400 mg/mL, or about
45 to 182 mM) were equilibrated with a molar excess of zileuton (100 mg/mL, or 423
mM). (See Table below.) Solutions were buffered, preferrably with 10mM citrate
buffer, to a pH of 5.5.

Drug CAPTISOL
Concentration Cyclodextrin
(mg/mL) concentration
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an oi ntnment and an emul sion. [0095] These dried
formul ati ons may be preferred for |ipoxygenase

WO nivi7ioseser cycl odextrin conpl exes that have pooPCT/US2006/060914
long-termstability in solution form [0096] The dried
formul ati on can be provided as is to the healthcare
provi der where it can be resolubilized in an
appropriate diluent, such as a diluent suitable for
parenteral or oral adm nistration. The sane

formul ati on can be prepared by ynethods for
adm ni stration toigySubject DY ygJ ousS routes, such
as, but are not IMpyted—to,—pargnterats—oral,

pul nonary, opht hatgpe—nasal—rfetal—vagj nal, aural
topi cal, buccal, 4 Asdermal Nt ravenous)

i-ntramuscul ar, suB8Yt aneous, M0Pader mal i ntraocul ar,
intracerebral, intP@&l ynphatic.| 258traarticlul ar,

i ntrathecal and iA00aperitonedl30p0097] In addition,
the dried fornul auo@n can be rigsgl ubilized to produce
a ready-touse injeghabl e Tormjlgpion, preferably as an
LV. push or bol usinjection The tyophitized

[ L ubid i to. | o
TR TR e —
sinflpe et ofl.samples, prepiredr&ddesthibed mBove, WHe AJORA i 2e6bntrolled

fornul ations are resolubilized for parenteral
tengmiatits chambesat 25 Grovi de a concentration range of the

| se I ghibi f.-om.about . 0.1 t.o about 200
R e S
s@ﬂ?aﬁﬁﬁg%ég}giedlzmeﬁ'? abhoentrition fB?Q;ﬂhplg LAY a%be@“: o lotting molar

i “or the pyrpose of preparing a stabilized
Sogﬂg%m&f{ﬁ zeuipin ie?r%l S&&@xﬁ FISuC AR IFa e dextgigragpeqtration, the
; SEh1-bT 0 f.F.0
SGUEARE) LAEISAACHEE8 81 RPRL 58 i AL, BALRE K v
deftgropigd. | Feod ausilngpraplyx,athpl ¢quatibre ip [Hipuakhd To1Connors KA. Phase-

sol Rt e b EERPR 155 S HRAPATG i e at - 45

C. for 3.5 hours; nean drying for 33 hours with
contingal increase of tenperature to +15C at a
S=8,+ _C,
1+ KS,

S is the total drug solubility, bound to cyclodextrin and unbound, Cr is the total
concentration of cyclodextrin in the sample, Sy is the intrinsic solubility of the drug
(solubility with cyclodextrin absent), and K is the 1:1 binding constant. From the slope,
and knowledge of So, K can be determined. Results of this analysis are plotted in Figure
2, and indicate a 1:1 binding constant of about 3,200 at 25 °C. The molar ratio of
cyclodextrin to drug at the solubility limit (25 °C) is approximately 1.7:1.

Example 2: Stability and Stress Testing

[00110] A feasibility study to investigate the stability of zileuton-cyclodextrin
~ solutions formulated at three different initial pH values (approximately 4.0, 5.5, and 7.0)
was conducted. The solutions were formulated to contain 15 mg/mL zileuton, 250

mg/mL CAPTISOL Cyclodextrin, and 10 mM citrate buffer. Stress testing was
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pressure of 0.4 nbar; and final drying for 10 hours at

+20 C. at a pressure of 0.03 nbar cryo protectant:
woreniossh? [ 0099] Preferably, in order to aid PeT/Uk®06/060914

sel ection of an appropriate |yophilization cycle for

the particular |ipoxygenase inhibitor-cyclodextrin

conpl ex solution freeze-thaw stability and DSC

anal ysis of the solution formulation should be

conducted. [00100] Sterilization can be acconplished

pdeformed d¥isabjictife FARIPNBAS cdAPMtd Both BRe afid thh’é'écﬂréé%-ﬂglv@é‘_s‘cles In
({]dllti‘ limted to heat sterilization, filtration,

el paEplehat eapl pH|wera stoend 2 47056 G.eadi9re §¢readot@§: o 8 weeks. At
éﬁ%ﬁ efekd 1h%ewa?§/ 'ct:}%n 5%{1{)1%? e ﬁsualw fmslp % t anéi " an%l‘xzed for pH,

I poxygenase- ¢ rin Sol

osneiaityj cufors tepdrug putehcas | yophi i zation or packagi ng,
nust_ then be carried qut under sterile operati

[REhtiH iZdutonfypb EROLst yrlpdextin farmaations ﬁ@t‘tﬁ@@g 13 mg/mL of drug

n t
AP0yl SAYRY opIEELAL A0l B K AR, it
afprefiam bufferpprefergdy 10 ah cfﬂrhté eand §todel @B d29¥nd 40° C for 8 weeks.
two_re dant 0.2 mcroneter

filtration thro_g
Bassthop diterature @%?,E Frg o S » R p &i’jics a8é mechanism of degradation
r I [ dier
of AR ¥ R PR TAGL! PRINACTIRE )1 g 1673
zilpgtagt igrsohitiveds bypehtedtto ver adeiqat ishort-tdrmr saamhtyl (enleast 1 month at

known ster tion nethods, such as high
2% @s%vﬁf%pgré?gq?fl‘iatf’lzﬁn [00102] The pharmaceuti cal
[@@ﬂp@p A bamer sesickblagsh Ay %momm Reri6 cacﬁﬁwap 'p?et @fe%dby adding
th one or nore additional agents separat el |p

dlﬁtﬁé?ds\&#ér fook-PRAZ%ag Fidhe adi enhysldelst tognfinal a'gbmes0ﬁ Hg| Admffer stock

g Pl AT AR RIS e 2501

soidhuuhp b@ffaﬁﬁ“dmjadr@tiél’(NSm’kHsOQ QHE(D):t@Sat a0 vun®of 1L.
ntoxifylline), anti-fungals, Anphot ericin B,

[$7EESh 610 aPeE nzoroian Ataﬁétgi)Wﬁé%qublgfcbtq)pl@gare buffer
sOfRRATBG B ity R BACO M ALRL FariBheldi® |1 ke, The
ornmul at1

on may al 'so contaln preserving ‘agents,
solubi i zing agents, chem cal buffers, surfactants,
emul sifers, col dfabit3 Premioationtad Baffdr Saladdmsner s.

[ | Citric:Acid: Sodium Citrate (mL) |
10mMc1tratepH40:I: qs toZOOmL 72
0.2
10 mM citrate pH 5.5 + 58 q.s. to 200 mL 547
0.2
10 mM citrate pH 7.0 & 6 q.s. t0 200 mL 6.97
0.2

[00114] The above buffer solutions were then used to make the three solutions at
approximate pH 4.0, 5.5, and 7.0. All three solutions contained 15 mg/mL zileuton and
250 mg/mL CAPTISOL Cyclodextrin. Solution pH measurements were performed after
addition and dissolution of zileuton and CAPTISOL Cyclodextrin (and sodium hydroxide
for pH 5.5 and 7.0), but before final the final dilution step. Solutions were pipetted into
amber glass vials and sealed with rubber stoppers and aluminum crimp caps. Vials were

filled as 2-mL fill for potency testing and as 10-mL fill for measurement of pH,
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[ 00103] The pharmaceutical conposition described

herein can be used to treat a patient suffering froma
we@onvdiosison nedi at ed by | i poxygenase and/ or | euROL/US®N€060914

activity. In one enbodinent, the condition is nedi ated

by 5- and/or 12-1ipoxygenase activity. In another

enbodi nent, the condition is an inflanmtory

condition. [00104] Conditions nediated by |ipoxygenase

and/ or |eukotriene activity include, but are not

odnhdTalitdedler, agl Widhal (REeEIRLOITE AL bmber PR vials were filled (10
soriases, allergic rhinitis, respi rator% distress
it

el siness teringnificeapthamic t Al &vigs | Wish tsrediin sasiolledciseperature

dﬁh%g#ﬁanFqg&&géﬁ&40q5herosclerosis, aortic aneurysm

si'ckl'e Cel’l""di'sease, acute lung injury,
[ 08T hEMiSampbsavdrepuldad fonjtastiyg atths tineptdry,losbek, 2 week, 4 week, and

i nfl ammat ory bowel disease (including, for exanple,
8 WegleFug VY8 colitis and Crohn's disease), irritable

bowel syndrone, cancer, tunors, respiratory syncytia

A . SepsSl S, toxi n shock and mnyocar di al
Styérﬁ{vg?gin%c{%%e?ﬁﬁggf In one enbodi nent, the condition

nmedi at ed by |i poxygenase and/or |euktoriene activity
[06126] Vil anguat edry 1Camdi Bicosle $thfsh atemﬂéo Rder& Qfdted | AND0°C for

include, but are not limted to, appendicitis, peptic,
appaeippielso r24) owen andy thear sierepdlacednin &, 253anstoesge i ehamber for

) : c fisd vertl il
ol T AL i, oL Which o hb Rl Bt e gThe Toyele
sthesp setrhpleWefenm'bm meseddofoy pHowaholdiityeasier, (visval mdpdrtion bad potency.
TE% S—ggf::lg' sggs\o@g]lrﬁ)ghn qzsg*‘lvgr%?nsigcggg)ggly Iggg rﬁﬁ%tal:zvoggc %Eérsgo'r approximately
21? lﬁ&hﬁ ied Wék fih ANBHEY tdjﬂhﬁﬁaa? 95°Caf’d%ta‘f>8%diﬂﬁatkﬂlj Pfl(?‘ueru ST)he samples

eus (1 ncluding, for exanple, post-operative I
waite| Bagpg, bagkidploythacf0€ shrodicr fommprexivey 8&.5dieenss] were then

R BTG, EPUGE AR o o RN 6k pElSmed o pr,
osHisIAIE] ddlorYREAIRNSpRYich SRPoRaBi | 1 ¢ granul oma,

gr anul omat osi s, sarcoi dosi's, septic abortion, .
[BRL4T hyReselissof thagpieney. H. pisvaltinsriestien, osmelakity, @nd color testing for
10 |1 14S, I rhiniti. o i fii IS,
o R RN Ry KRl Rt TBISS'E
silicovol canoconi osis, alvealitis, bronchiolitis,
phar yngi ti s,Tapleali Freaye-Thaw 8t-bds iData fon pHLELNEEution

respiratory syncytial virus, herpes, dissen nated

bacE’@ vaDerjgWetchey is8al

fIlar B b{nagin
Time Zero 15.14
1 Cycle 14.58 4.07 Pass 20 862
3 Cycle 15.21 4.05 Pass 16 868

Time Zero

14.64

3.61

19

852

1 Cycle

14.46

5.54

19

857
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dermatitis, dermatonyositis, sunburn, urticaria,

warts, wheals, vasulitis, angiitis, endocarditis,
W@ea005450s, at heroscl erosi s, thronbophl ebiti s, PCT/US2006/060914

pericarditis, nyocarditis, myocardial ischem a,

periarteritis nodosa, rheumatic fever, Al zheiner's

di sease, coeliac disease, congestive heart failure,

adult respiratory distress syndrome, nmeningitis,

encephal itis, nultiple sclerosis cerebral infarction,

cer ebral, enbol ifs ar | e ndrophe, neurifrs,
neurghj‘fl%, spi nalml/jt?c)aJ |nJ 1}5 par af¥’si s| uvel ti s| 864

arthritides, arthral gias, ost eorryel itis, fasciitis,
Paget' s di sease, gout, periodontal di sease, rheumatoi d
arthritis, Iyble6t Fieeze-THH65es Dat:QAYHST.0 Sdhitig di ti s,

system c I upus eryt hemat osus, Goodpasture's syndrone,
Beh .
gra

Spo

gﬁ T Bérger-s Se, N
& e§e§yndr(anel4§)]r I—Iodg@?%]s di séa¥e. n a 863

Ret

further errbodlnren the I'n matory confdition 1S

sel g E?&ﬂefron1the @%%up %é$st| ﬁ%s heunalbi d 860
art t|s ast hma nic StIUC | ve pul nopary

di segg ®acute u}fbg{l ury68| nfll a Sory bo 866
disease aIIergy, organ i schem a, reperfusion injury,

r hin i— dermatitis, atherosclerosis nyocar ia

[Pe%h%}n e sardengeiuPHL reolgsi 12ad gsyrodalisy dates fary ther bsiscle and 3-cycle

RPN PE Sihgban PRl Hiked BB Jo Yigniican

padiicigdewerd obswrvsd mpas wisadl indpestion és amyf of e TaB@les. Therefore, all
Iodextr| utions (100 to bout 45
O R T S e
zileuton (100 ng/nm, or 423 mM). (See Tabl e bel ovv.)
Sol utions were buffered, preferrably with 10rMcitrate
Stabiliieaf samples sigredir @i, § veto ] c ed tempentere chombers
soni cated and then stirred for 1 week at 5 C. Anot her
simlar set of sanples, prepared as described above,
[0e1 B9 Pl 32Ceshd 25°G se@ples @khi®tled insignificant changes in potency over the

8 week storage period, and only modest pH changes, verifying the stability of these
formulations at 5°C and 25°C across the entire storage period. Osmolality data indicated

that the osmolality of these formulations ranged from 843 — 903 mOsmol/kg.

Example 3:

[00120] The purpose of this study is to evaluate the stability of a zileuton-cyclodextrin
solution, adjusted to an initial target pH of 4, and at lower drug and cyclodextrin levels
(10 mg/mL zileuton, 167 mg/mL CAPTISOL Cyclodextrin), and buffered with 10 mM
citrate.

[00121] A cyclodextrin solution was prepared by dissolving 417 g of CAPTISOL
Cyclodextrin in approximately 1.75 L of 10 mM citrate buffer. 25 g of zileuton was

weighed and transferred to the cyclodextrin solution with stirring. After complete
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tenperature chanber at 25 C. [00109] After one week of

equi l i bration, each sanple was centrifuged, and the
waeapensmbdant anal yzed for drug concentrati on bRCHUSPDE060914

UV assay. By plotting nolar solubility of zileuton in

each sanmpl e versus CAPTI SOL Cycl odextrin

concentration, the stoichionmetry of conplexation (1:1

or 1.2, for exarrpl e), and the binding constant, K was

determ ned. For a 1:1 conplex, the equation is

dl[sédhmtﬁh theTTonﬁ‘ﬂﬁm{ WadstelH ehd bodfirki¢d t€BE B HHIES . The solution

Chem Instr. 1965;4:212-217]: s so+- 0 1+

W&% th@n@llyeﬁylth@ﬁ@f@baffemwr@dhg Bingli vojume efithg selytion to 2 5L. An

al ot Qﬂt‘ﬁﬁtsrohﬂloﬁ@?ds V&Pﬁ% %d lvx?ﬁstcpﬁ IIrﬁ)ed% be 4
ncentration o In e sanp Is the
[D oL22hByca snh]labmhxmgpmfcedlhe al¢ongrol soditivhi Wastpfemrémwﬂhout drug.
clodextrin absentt) and Kis the 1.1 bind |ng1
leéﬁé%r@aswéﬁw\’(% Uled rith Sy cxnsoimentay eneoongol formylgtions, and
t t I

R e ot S ol e AL 28 B b Witk o, two-
weglk? @deanor2h, 0. thideemonth dnterads. oTeitmxgywdxsopI@fdrmed ftnopotency, pH,

dr at the solubjljty limt (25 C OXI )
vighsfdnbeptjott b Bobbidinty paf pishcond e FEEY iR piudle emalysis
wh ﬁl@@.?éﬂ%ﬁﬂeﬁ)@t SdcHGMetval i Nnvestigate the st abl lity of

zi l euton-cycl odextrin solutions fornmul ated at three

[@PL2el die dﬁﬁtiﬂélcaﬁgﬁ-l that U;b% S@alﬂJEﬂSOS(CDMt el y 4ud),255C5showed no

S B B ST, S PSR 6 s

indiateddRxtisibIR, pr@cﬂpitah@nﬁM Gthér Iﬂfa@e &Bpﬁlfaﬁbn Bistramenta iIhBE counts
wasper f or med. by subj ect.i ng npl es at, each_ pH to both

degpensiiatgd ithatdee F%ész@rtmla\fprcﬁlbﬂé@twn wnitsceted Wﬁre wiihip| the current
U8b i @ﬁQﬁH}eﬂE{l %ﬁfleﬁﬁ%‘is&ﬁr @R 170 Smaf XPStum@ #&Qﬁf\ﬁf sdlutions. The

t ot each testing 1 nter

oszniplite of Wer fornnilstiad dtyinisarzgectas 322 nDsandlkgzed for pH,
osnolality, color, and drug potency. [00111]

Zi | eut on- CAPTI SOL Cycl odextrin formul ati ons contai ning

15 ng/ L of drug

~31—



and 250 ng/ nL CAPTI SOL Cycl odextrin were prepared at

pH 4, 5.5, and 7, with an appropriate buffer,
w@e@esabi y 10 MM citrate, and stored at 5, 25P@ErNuS2006/650914

for 8 weeks. Based on literature data [Al varez, FJ;

Sl ade, RT. Kinetics and nmechani sm of degradati on of

zil euton, a potent 5-1ipoxygenase inhibitor. Pharm

Res., 1992, 9(11): 1465-1473], zileuton in solution is

expected to have adequate short-termstability (at

| BEzsmple 4ro8tability o2 zitutoneC ARTISOL Aa%odktrdn ¥t nfulation upon

[00112] A buf f ¢yophileskiofiOtoMbived byAkedifstiblighM Citric
acid was prepared by adding distilled water to 1.9212

&@citric acid anhydrous to a final volunme of IL. A
[$0F23} ThepukrosepithisovudyByauto dbGrminesstatiility of iatzilattenswaslodextrin

epare dding distille 2,941 1 sadi um

B FREDE U el e st D A TD L RgP i) Tt bad
beeh stibjecte@@d Iydiphilietich OV fophilel Vail§ beLilSRbME} IR xAirPfmulation

B were conbined to prepare buffer solutions for each
weisr rRgprstitgad ands aakyzeil ntor Heterraibt esobutivml propeffmbl & 8: finction of

at i . Buf iLons [00114 he above

oo RANBh, 1, A, (ol VRISWHE SR of Mo FHpGetures for two
timelpofitons iavestipgre aké FBLHILP Hf4hO, reonBtitubddidsolutbnsAUSamples were
. three sol u{i ons_contai ned 15 _ng/nL zil euton and 250
mERgett eamlsopdy@abaedt F9rn PHso pemplslityp Heolens anénpotercy  after

re¥&sBrRBh orlfgpﬁgn@nﬁagaﬁ%iétée%glg%s .e?f?]o gggﬁrﬁ}ln&{iately following

zi| euton and CAPTI clo rin {a
repygtibtiodeas well pblaeSstanagde 4t Byr, 8 bud 2 dborsent f5i axall 25°08 to look for

final dilution step. Solutions r i petted. into,
B8 Bt Oftions “LrinS S EPRRER, S iobiots NSPBES Siskndad been
stéred B SPAOfoE EpgtbxieRRSy si¥indddhavere filled as 2-nL fill

for potency testing and as 10-nlL fill for neasurenent

[QA1261 byaphikirad yial sasimies waredreoonstitited witheditueninaliquots of 10, 15,

{ L1 0N s vials were filled (10 nml) .for . .
oo 2 ORL, AR e AR T taied e Bl ipppecton.
Revonttitolel edalk ergpe aib ueted Nt Emaitalofisicld 2Guts dRthediately after
4Q0C. [00115] Sanples were pulled for testing at the
TegqnTRIEaR. and " affeE Subseqpenriy storggedlk 5 andl 29°Gedkr 8 and 24 hours.

RBh&INY@Swas performed using filtered distilled water.
[00127] An additional test interval was conducted after the lyophilized vials had been

stored for approximately 6 months at 5°C. Vials were reconstituted to 15 mg/ml with
filtered distilled water and were tested for potency, pH, osmolality, color, and visual
appearance. Vials were also examined for instrumental particle counts.

[00128] Results of potency, pH, visual inspection, osmolality, and color testing are

given in Tables 7-10.

Table 7: Results for Samples Reconstituted with 15 mL Diluent (Initial Interval)

15-A 15.4 4.01 pass 10.0 960

15-B 17.6 4.05 pass 7.0 967
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Stress Testing (Freeze-Thaw) [00116] Vials used for 1-

and 3-cycle stress testing were stored at -200C for
wapprosisoat el y 24 hours and then were pl aced i PCHUZBOCN60914

storage chanber for approximately 1 hr 20 m nutes, at

whi ch point the sanples were thawed. The 1-cycle

stress sanples were then tested for pH, osnolality,

col or, visual inspection and potency. The 3-cycle

stress sanpl es were placed back into the -200C chanber

appr oxi matlel y. 24 hou;% 2nd were thenlallowed fo
PRaw at 250C flor Hobr ofi y| 1 nA$. The d8fples 976

were placed back into the -Z00C chanber 1or

apPr4bid Srateshlys 1365 AmpPRsR Scofdtitu ol With 2068y, th&t’t‘%ﬂuﬁa@ Iﬁtm‘ﬁb

at 50C for apprOX|nater 3 days unt i | testlng was

Yy, [ ana Cor ot ]
Xre 1-cycle and 31k§cl ¢ 3.8%ze-t hapasstregs téstlng ar 693
grven—TnTables 4=—6—Table 4 —Freeze-—FThaw-St+ress &
08 pH 4.0 Soljuti dhf001183.98The potesey, pH wol or, andos
ostetaH-ty—data—for—the—1—eyehe—and 3-cygle
Hor@eze-t haw sanpl es4 showeglono [si gnpdsk cant} chapges| 693
|;||Hhep nore. nlg si-ghifi iculates lwere aobserved

upan visual inspection in any of the sanples.
Thel ot Resylfy fOEQ%PIésR%Fﬁﬂ%'éttet U‘tbéﬂsltIaBﬂEe“aQ@Ftﬁslnterval)

Qt ah Li

&blblted |ns|gn|%é ant chghges |ngﬂ tency oysr the'844%‘
eri o and only InodeSt pH chanqes

ifying the |staRij ity hese forul at/i on 50C
3\29:% 250C acrosfs t%é) enti rIeO(fst oragepaﬁ%ri od. é Aol atl [ ty447

a|rM|cated t. the lality of these
E;sornulatlons ranggé from %%g 903PHY) sntl/kﬁQ Exjanp| &*7

3: [00120] The purpose of this study s to evaluate

t MeabRt18bResulty f6fSagaplds RRSMRREMIGHIAFEI LI IuRRY (6N Interval)
adJusted to an |n|t|aI target pH of 4, and at Iomer

20-A(6MO) 12.26 4.15 pass 17 687
20-B(6MO) 12.32 4.16 pass 15 688
20-C(6MO) 12.20 4.16 pass 17 687

[00129] Zileuton concentration in the reconstituted samples were consistent with the
dilution factors, when accounting for the volume occupied by the lyophilizate (drug and
CAPTISOL Cyclodextrin). The pH data for the reconstituted vials indicated that all
solutions have a pH of 4.0 £ 0.1, after reconstitution. Osmolality data shows an increase
in osmolality with increasing formulation concentration (decreasing diluent volume).

[00130] Potency values for samples reconstituted after six months storage were

consistent with stable product. The pH data at the six month interval indicated an
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(10 mg/ mL zileuton, 167 ng/ nL CAPTI SOL Cycl odextrin),
and buffered with 10 mMcitrate. [00121] A
weyehosksatrin sol uti on was prepared by di ssol vP@yUEDF6/¢p0914
of CAPTI SOL Cycl odextrin in approximately 1.75 L of 10
mMMcitrate buffer. 25 g of zileuton was wei ghed and
transferred to the cyclodextrin solution with
stirring. After conpletedissolution, the formulation
was tested for pH and confirmed to be at pH 4. The
insighifidatinchafge inhsi. Qishiol2idy ath Rvag icbhidétentbuitif Bc dat B6mMBe initial
the flnal vol une of the solution to 2.5 L. An aliquot
#his solution was tested for pH and was confirmed
A

foplatiso the sainplesetested ieteedititintthe tireens XIS pareeit dimianfdr 20 mL Small
and stored at 5C, 25C, and 4Q0C.

trol f | at
V : r]g‘lfcﬂgqr‘ Mﬁql’lgggﬁsor testing at the time-zero,
[bW@W? lVVhfP@ %é"?fé%éht Ahtiol £R- %ﬂt&s+ﬂeﬁr %ﬁhsrefe}-&ﬁgé B9 certain

performed otency, pH, visual 1nspec
pl@ﬁamdaﬂmhoyhr(mntmhmrpre&mw)emlmddnemmd are. 1nImsWay| rmerahato limit the
articl e ana was al so or ned each i.nterva
s b e DrevE e e St e S o PRSOu Y GiORS defined
bpthRthidS GhiihREwRAd Bil %Eihﬁzhl@ﬁ‘t@ to GARMGReY zﬁe @ﬁﬁ@ed el law.
through 3 nonths. Visual inspection of the sanples
i ndicated no visible precipitation, or other phase
separation. Instrunmental particle counts denonstrated
that the counts per nL for all solution units tested
were within the current USP instrunmental particle
limts for 30 nL Small Vol une Injection (SVI)
solutions. The osnolality of the fornulation at
time-zero was 529 ny snol/kg. Exanple 4: Stability of a
zi | eut on- CAPTI SCL Cycl odextrin fornmul ati on upon
yophi li zation, followed by reconstitution [00125] The
purpose of this study was to determne stability of a
zi l euton-cycl odextrin fornulation (15 ng/nL zil euton,
250 mg/ mL CAPTI SOL Cycl odextrin, pH 4) that had been
subjected to lyophilization. Lyophilized vials of
zi l euton-cycl odextrin fornul ati on were reconstituted
and anal yzed to determ ne solution properties as a
function of
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concentration. In addition, reconstituted vials were
stored at two tenperatures for two tine points to
WO pwedsisgat e the stability of the reconstit ut eBICT/US2006/060914
sol utions. Sanples were inspected visually and
anal yzed for pH, osnolality, color, and potency after
reconstitution. Instrunental particle testing was
performed i nmedi ately followi ng reconstitution, as
wel |l as after storage at for 8 and 24 hours at 5 and
25C, to look for evidence of precipitation. Testing
was repeated after the |yophilized vials had been
CEAdMESd at 50C for approximately six nonths. [00126]
Lyophilized vial sanples were reconstituted with
di luent aliquots of 10, 15, and 20 ng/nL, and tested
for potency, pH, osnolality, color, and visua
11 s pheimButidaE 6aApdditicH eshitishs aMes@uads Qomprkest 4 Bpoxygenase
.instrunmental particle counts inmediately after . ]
inhEuton s#d: gt Fxsipdesiia, avheeins thes Epereisenase gphipetontis poraseat in the

ﬁ?& £ or : ' i on was perforned
Cus r%‘ic% aItt§ é%%%ﬁg@%f%gtl%?@??ﬁtﬁféh7] An addi ti onal
test interval was conducted after the |yophilized
2.viTdesplivahafrmtival stomnmditionr ofplaimxi fedled yinfudingt h phatmaceutically
5C.. Mials were reconstituted to 15 ng/nL with filtered
acthgtFP]IeleéﬂlpWH{'er and were tested for potency, pH,
osnolality, color, and visual appearance. Vials were
32lTaR sheamhaatcd onpdsitiol "EMéidim Rawhéreinehe Cl[rﬁbtx?genase inhibitor is
00128] Results of potency, pH, visual inspection,
&iom yhe groyD cesingisting $Xfi o §-losygginaem inhibitab ke §2-lipoxygenase

s
: £ I I Reconstituted with
mﬁb}%{a ¢ u@%ﬁ%ﬁ Fﬁlﬁf_iagﬁ IP%Epé)r gg%%)a%bl e 8. Results for

Sanpl es Reconstituted with 20 nL Diluent (Initial
4. ntherphatnyactaidab c@npdétsarl ofscldior 3 hoprirte Reclodsitiih i @ikcted from

with 30 m, Diluent (Initial Interval) Table 10: o
thezrgye §0F%%ﬂnsaﬁ>ﬁpﬂe¢§clﬁge>8ﬁ§t Prayeloderfripny-spcladextin gasderivatives
th%ﬁeoybm h Interval) [00129] Zileuton concentration in

the reconstituted sanples were consistent with the

dilution factors, when accounting for the volune
5.0 ddwephedndsyputidab cdngogsitidn ofa @m(4iwtereantie GARRYgSakse inhibitor is a 5-

cl odext r.i.n The pH data for the reconstituted vials

POy BEnaSE ihibier- a1 |

6. The pharmaceutical composition of claim 5 wherein the cyclodextrin is a f-

cyclodextrin or a derivative thereof.

7. The pharmaeutical composition of claim 3 wherein the lipoxygenase inhibitor has the
Formula (ID):
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solutions have a pHof 4.0 0.1, after reconstitution.
Gsnol ality data shows an increase in osnolality with
w0 pwressdng fornmul ati on concentrati on (decr easPeyusS2006/060914
di l uent volune). [00130] Potency val ues for sanples
reconstituted after six nonths storage were consi stent
Wi th stable product. The pH data at the six nonth
i nterval indicated aninsignificant change in pH
Gsnol ality data was consistent with the data fromthe
initial interval.g[00131]- AU vials passed visua
i nspection. The ipstrunmental particle counts per niL
for all of @He. kss tested were within the current
USP particle lijnts Tor 20 nL Small Vol unme |njection
(SVI) sol mtiongs [00132] While the present invention
has been/deSqTi bed wth references to certain
pref gFFe enbodi nents, these preferred enbodi nents are
in y t tolimt the scope of the present

is defined by the clains which foll ow and
all equivalents to which tkBy are entitled under

aw. G Al 1 ar. uti.cal ,co siti.op co i si.n
iR oh Co ST B C L MRk BEF Bt ifepBeBly S from
hyclyédeadad (0, iof C, Wike1; @8 3 CHLorl CROKY 9 8NBveisiorPhd dranlfins
present in the conposition at a therapeutically
effective concentration. 2. The pharmaceutical A
8.c gﬁ‘ﬁ@ pmagRutiRl eqrapasitionsqficlgiay 7 WhelewdihA gyelodexirin is selected from

BRI VLI5S0 B0 PAGUBER o Wy e -

cylclgdextyigenase inhibitor is selected fromthe group
consi sting of a 5-1ipoxygenase inhibitor, a

12-1i poxygenase inhi hi.tor _and an inhibitor of 5- and_.
9-1@?%@5&5%@\&%@@ ComposiRn gh et Aot the i EREmIhbitor has
th€ P83 (Wh)erei n the cyclodextrin is selected fromthe

group consi sting of a-cyclodextrin, b-cyclodextrin,

g-cycl odextrin and derivatives thereof. 5. The

phar maceutf®al ¢ osition of claim4 wherein the
Li~qoxygenase N bitor is a 5-

N NH,

S CH; (),

10. The pharmacuetical composition of claim 9 wherein the PB-cyclodextrin is

sulfobutylether(7)-p-cyclodextrin.

11. The pharmaceutical composition of claim 10 wherein the concentration of the

lipoxygenase inhibitor is from about 0.1 mg/mL to about 200 mg/mL.

12. The pharmaceutical composition of claim 12 wherein the concentration of the

lipoxygenase inhibitor is from about 5 mg/mL to about 50 mg/mL.

13. The pharmaceutical composition of claim 12 wherein the molar ratio of the

lipoxygenase inhibitor to the cyclodextrin is from about 10:1 to about 1:10.
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| i poxygenase inhibitor. 6. The pharnmaceutica
conposition of claimb5 wherein the cyclodextrinis a
wh200cpsdsodextrin or a derivative thereof. 7. TPEI/US2006/060914
phar maeuti cal conposition of claim3 wherein the
| i poxygenase inhibitor has the Forrmula (I1T):wherein R5
is ClL or C2 alkyl or NR R7 , where R6 and R7 are
i ndependently sel ected from hydrogen and Cl1 or C2
alkyl; Bis CH2 or CHCH3 ; and Wis oxygen or sulfur.
18 Thehpdamphaenbed ¢ompaditiGOIPElsint 19 Mwietei ki SMlipoxypeh/k Inhibitor is
the cyclodextrin is _selected fromthe group consisting

PISFens & a GRGSRMIGH PF frage @heytold xmegmL dledakeus @Opdmlgtnﬂ and the
a2 y . "
BRI BB Y SRS oy B TOTRESHE5 500 mo.

i nhibitor has the Formula (I111): 10. The
1 Fée phemstceatalal compoiticn aficlaid le faitherTonmtpeisign Hufifer.
b-cycl odextrin is sul fobutylether(7)- b-cyclodextrin.

The pharmaceutical c osi.tian of claim 10 wherei
16T PHf B RY S ot R gkl s, A o ngte Dulker.
fromabout 0.1 ng/ni to about 200 ng/nL. 12. The

10Tk pheentcegiadal emﬁeﬁﬁ@ﬂ ofcigitn ©6 aihltel theh@mBéraliB® of the citrate
t he Ilgé)pxy enase inhibitor is from

concentrati on_ of
blé%‘émﬁ@nﬁﬁpm5wgb&wt L. 13. The

pharmaceuti cal conposition of claim 12 wherein the
ARl LSRR 1O 90! iy boues

ghar maceutical conposition of claim 13 wherein the
1% -Tihe pbaayapsertinal compdsitiaarofickimpri@fermulated dormneasertk @tninistration.
of fromabout 0.1 ng/niL to about 200 ng/nL and the

2(% ﬁh#grftzé}a%cﬁﬁlﬁatﬁgﬁgcé%ﬁ{m@é 61? %%gcf 1 Co%nt%rr?ﬁllﬁ;ggf 2 1f1pc;cxrygéﬁase inhibitor
arphardyelodesttiia akvh@omphsi lﬁﬂdm%@faseﬁ lxgHibikckdisf predderat a therapeutically
onprising a buffer. 16. The pharnmaceuti cal
eHieSHBDSPCEBEAIN. | ai m 15 wherein the buffer is a
citrate buffer. 17. The pharnaceutical conposition of

2L Bk Pat TR BE FUIGENEE WPt Hie 1iBExTehiRifhibitor is a 5-

lipoxygenase inhibitor and the cyclodextrin is a B-cyclodextrin or derivative thereof.

22. The parenteral formulation of claim 21 wherein the molar ratio of the 5-lipoxygenase

inhibitor to the B-cyclodextrin is from about 10:1 to about 1:10.

23. The parenteral formulation of claim 22 wherein the concentration of the 5-
lipoxygenase inhibitor is from about 0.1 mg/mL to about 200 mg/mL and the
concentration of B-cyclodextrin is from about 4 mM to about 900 mM.

24. The parenteral formulation of claim 23 wherein the concentration of the 5-
lipoxygenase inhibitor is from about 5 mg/mL to about 50 mg/mL and the B-cyclodextrin
is present at a concentration of from about 20 mM to about 500 mM.

25. The parenteral formulation of claim 24 further comprising a buffer.
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buffer is fromabout 5 Mito about 500 mM 18. The

phar maceuti cal conposition of claim 17 having a pH of
wo cwmosdsout 3 to about 9. 19. The phar maceut i cBECT/US2006/060914

conposition of claim18 fornul ated for parentera

adm ni stration. 20. A parenteral fornmulation

conprising an inclusion conplex of a |ipoxygenase

i nhibitor and a cycl odextrin wherein the |ipoxygenase

inhibitor is present at a therapeutically effective
26.0ieeuatensdral qormal dtionl bl giar EivRérain the butiedis a @i beffaipRsent at

20 wherein the |ipoxygenase inhibitor is a 5-
aFWHEWVﬁEﬁégéﬁW%ﬁW%Fﬁéﬁméﬁéb@HéOQV@ﬂodextrin is a

b-cycl odextrin or derivative thereof. 22. The
R e TRRNIESST DI TIgY 26 b erin U7 St Ifen Blibicor i
piesany cit cedl et deintraticn fof offorababott DO Ind/mlabtoubodt: 100 ndPml, the P-

The, parenteral formulation of claim22 wherein

[ t he
cycpfeainy Wresnbat 3 FRnosnirtiqoRt Hemaabeut Ak mp toraboyt $0QmM, the
o oatferd Py B0 a R T o M0t Mo b M and
wabmein th® p@rentietal Zeknildtenims e pHesfdlonh abontl3abiabout® cl ai m

23 wherein the concentration of the 5- |ipoxygenase

o AR 2 T BTl o
GO0 A 200 0 AR 508 T 250n TRE  RUONASY v -

cylddertrin2d tHhs-lipax giehesedhhibitoriak sid formola (@Hai m 25
wherein the buffer is a citrate buffer present at a
concentra&gﬁn of from about 5 nmMto about 500 nM 27.
The parentenal fgrmul ati on of claim26 wherein the
=N poxygenaBe—Knhi bitor is present at a concentration
abogt O. HEg/rrL to about 200 ng/nL, the b-
in_ s present at a concentration of from
rﬂwf33aboquSQOJﬂw the citrate buffer is
present at a concentration of from about 5nM to about
24 X B G hiORBBH 103 CoBPEHBE b §icliien oS Bl o B giEcnase fahibitor and
a bosisatatd %%I‘r%]fn kb 3huadn WIEPR Mal BEoRLANT bPIEXESL 0L hip/mL and

sel ected fr
the lipoxygenase inhibitor is present at a therapeutically effective concentration.

30. The dried formulation of claim 29 wherein the lipoxygenase inhibitor is a 5-

lipoxygenase inhibitor and the cyclodextrin is a B-cyclodextrin.

31. The dried formulation of claim 30 wherein the B-cyclodextrin is selected from the

group consisting of 2-hydroxypropyl-B-cyclodextrins and sulfobutyl derivatized B-

cyclodextrins ~ and  the  5-lipoxygenase  inhibitor  has the formula
HO O

\
v
N NH,
S CH; )
32. The dried formulation of claim 31 further comprising a buffer.
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the group consisting of a

2- hydr oxypropyl - b-cycl odextrin and a sul f obutyl
waleroresasized b- cycl odextrin and the 5-1i poxygrPCEES2006/060914

inhibitor has the forrmula (I11): 29. A dried

formul ati on conprising an inclusion conplex of a

| i poxygenase inhibitor and a cycl odextrin wherein the

i ncl usi on conplex has a solubility of at |least 0.2

ng/ mL and the |ipoxygenase inhibitor is present at a
33. e alpied ttrealldtionedffdaiin Y wheREeaidnedissdlutiodOvith B agidods diluent

formul ation of claim?29 wherein the |ipoxygenase
the capgsmiration of the S-lipgxyssaage Hidkitar it frem ahougad mgl to about 200
néﬁﬁiodextrin is a b-cyclodextrin. 31. The dried

ornul ation of claim30 wherein the b-cyclodextrin is

selected fromthe group consisting of 2-hydroxypropyl -

34Ty c et Xormuhdioan df sldifrol3at ydapeker foradtrat,eckckel, nasal, pulmonary,

clodextrins and the, 5-1j poxygenase iphjbitor has the
ORI Rk ek | QaicRy HFCAR HERSGFE] aftlEseTpuR, rtFpgRiscular
su%gﬁmﬁéo%g,n InRadeBthhier iddocyie abehiar, ”Hit?a‘l}hﬁﬁhal@iﬁ, Ci%lﬁ'héﬂicular,

. wherein upon dissolution with an aqueous diluen
intriéccsd ot enttaperitongsl edmithisiraion poxygenase inhibitor is
fromabout 0.1 ng/nL to about 200 ng/nL. 34. The dried
[ . cl gl m. dapt ed_ £ ral. r.ecta
3_{1 %rhwn%% lﬁ?l%m%’uo% & é:ggﬁ%]h%a(? %gr,emvsgécf %oa ,uﬁmbn 1 Prep%fsfi é)gla, method

W,
m

asal, nonary, _ _ aur a
seleeestiofrom ti RS o comisting W sphildGon, lsFiasl&Ifyi&g Wnalkuper-critical fluid
subcut aneous, intradermal, intraocular, intracerebral,

XMy nphati ¢, intraarticular, intrathecal or
i ntraperitoneal adm nistration. 35. The dried

34. N BYhBbdiRsh SSmprid@hd bR InMB8EE Bm f%'x%ffepfijp&l}%%he%@ ihfibitor and a
pg;garpd by a nethod selected fromthe grou

cysonskimi ng of |yophilization, spray-drying and
super-critical fluid extraction, 36. A conposition

3 o PR oL B P SRy alasc BREUEFER3fe pprmute
(Ipt ai m 36 wherein the |ipoxygenase inhibitor has the
Formula (I1):
O
J
)

.B

OH
Rs

(1.

38. The composition of claim 37 wherein the cyclodexirin is selected from the group

consisting of a-cyclodextrin, B-cyclodextrin, y-cyclodextrin and derivatives thereof.

39. The composition of claim 38 wherein the cyclodextrin is a B-cyclodextrin or a

derivative thereof,
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38. The conposition of claim37 wherein the
cycl odextrin is selected fromthe group consisting of
w@2@yossaextrin, b-cycl odextrin, g-cycl odextriPCEHOS2006/060914
derivatives thereof. 39. The conposition of claim 38
wherein the cyclodextrin is a b-cyclodextrin or a
derivative thereof.40. The conposition of claim 38
wherein the cyclodextrin is selected fromthe group
consi sting of a 2-hydroxypropyl-b-cyclodextrin and a
4@ WHeoduntipositidar dfVelhing 88 wheréiy cthe @gulbAétrin 44 seléotb@tFvRel the group
of maki ng an_aqueous sol ution of an inclusion conplex
CoppisHng j gg x& ghadrexynapdrf-evcledrstun bansly A subfRbutyh derivatized P-
C ri.sing the steps of: a. preparing an aqueous
C%U?ﬁ%#n%olution; b. dissolving a b-cyclodextrin in the
buffer solution; and c. adding a |ipoxygenase
41. " hieittodrofakinpeantrq@y el sadxion iofl a@ A 1U3IH @npted oftd I%bngenase
.Create a mxture thereof. 42. The nmethod of naking the
inhihiten ard & Brayelodextrn cemprising the stepstofier conpri si ng t he
st ep P Lrl d/, Qni cating the m xture of
|Fpo§§%%ﬁ§%%l+ﬁ%?%i“@%ggﬂaﬁ?he b-cycl odextrin. 43. The
ey, heEsd¥ingag-GglddeetrnaH enuis. e kstulion af claim4 1
further conprising the step of adjusting the pH of the
but f eddispi Lipdxggetase hibitare dedistyGodeatrabondtbudier defutidinie create
nmet hod, of ki ng an aqueous sol ution of claim42
aﬂﬂ@?&ﬂﬁaﬁﬂgasolution has a concentration of 0.1 ng/nL
to about 200 ng/nL of the 5-1ipoxygenase inhibitor, a

AT OMeenéthed bomalthg fHe@uedRUbluliGn BMVLhan 3D GittheP O8MPIRiRE the step
the b-cyclodextrin, and wherein the buffer is a

okitirving endgef fovicapngthe mixarre of ipmryeenesainhintopind thefi-cyclodextrin.
about 5mMM to about 15mM 45. The nethod of making an

A HERLA0 a8 Bl RS AORSE Rty fyties pemariipg the sep

ofddjastidg htycis T 6 ¥ thie GRter lwic todeXidnuisng 3ao abdut obut vyl
derivatized b-cycl odextrin and the 5-1i poxygenase

I nhi bitor has the formula (111): ; ) )
4Jl.n1q1e metﬁod ota making an aqueous so(lunon) of claim 42 wherein the solution has a
concentration of 0.1 mg/mL to about 200 mg/mL of the 5-lipoxygenase inhibitor, a
concentration of from about 10 mM to about 500 mM of the B-cyclodextrin, and wherein

the buffer is a citrate buffer present at a concentration of from about 5mM to about
15mM.

45. The method of making an aqueous solution of claim 43 wherein the B-cyclodextrin is
selected from the group consisting of a 2-hydroxypropyl-B-cyclodextrin and a sulfobutyl
derivatized B-cyclodextrin and the 5-lipoxygenase inhibitor has the formula (II1):

HO\ 0
v
S CH3

46. A method of treating a condition mediated by lipoxygenase activity in a mammal in

(II).

need thereof comprising the steps of administering a formulation comprising an inclusion
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46. A nethod of treating a condition nediated by
| i poxygenase activity in a mammal in need thereof

W@ possIng t he steps of adm nistering a for nuP@EL/USV06/060914
conprising an inclusionconplex of a |ipoxygenase
i nhi bitor and cycl odextrin, wherein said fornul ation
includes a therapeutically effective concentration of
the |ipoxygenase inhibitor. 47. The nmethod of claim46
wherein the condition is selected fromthe group

codiplst 6f & higoofgeasdeinbibitotmidroytioidextaint WhereinSsai Dftaulation includes
soriases, allergic rhinitis, respiratory distress

a E&?W@P‘&FF@}W cHeeiveccoperntintien pithe fippryasansy ighibderse, acne,
atopic dermatitis, atherosclerosis, aortic aneurysm

4B TRE Ifetb&d be 91'a§‘§ A8 SwheAah Hie édﬁ'&gcidn]ni]s LéElI\écted from the group consisting
i schem a/reperfusion injury, nasal polyposis,

ofi afthmajretteomatdid wathritiis,s gagte psoniased, adllepgib ashilitiss yrashinatoay distress
cancer, tunmars, .r sglrator syncytial virus, sepsis

S obsipdt

Bioxi HrSHbc HiFocBIHICRFD] nflFRse: ofhyg, ale  dermatitis,
athB®bPetoE, Chaitid 4§m¢u‘%\fk@ﬂ,z' Hcﬁlﬁe Gﬁpd'&iéeg}%:,' Sacgth éung injury,

_inflammatory condition. 49. The method of ‘claim4
isolicarieireperivsion iinjory gessbpelyposis, iffaprmaterysiedved tdésdader oritable bowel
t ro consisting of ,a 5-1ipoxygenase i.nhibjtor ,. a
s oo i abirdls atshy Spe AR RS ot ook, ghck and
m¥dcardipongeisase and the cyclodextrin is selected from
the group consisting of Ucycl odextrin, b-cyclodextrin
and g-cyclodextrin or a derivative thereof. 50. The
A5ehig B ol i 465 WhkESHAhR CPRLipR i LlrBRsfosy gondition.
aqueous solution and the |ipoxygenase inhibitor is
ARG AR offcI SRIPEHhERE! RO b ithiBitds BrediQl AORYH
ZOQ.ng/nL.O51. The et hod ég5ilain1i6lm%ere$%etﬁ% ® B10UP
capgistingl ek & Srlipoxygenabemhitof [ atltlipoxygoape mbitsios andgn afhibitor of

5 hufs (AP BarRC ¥ RiscReleEeRania SR P Pgamut consisting of o-
W1 p Y f ) . d of

TR R - R0 B Pl ol el o ferin e R o
parenterally. 53. The nethod of claim52 wherein the

54. dihmuhethod rofi daien H§ oplivirdin Zb¢ dorpouldiien et eduaniis gblution and the

. wherei.n.the formul ation i 1 Ni r rally.
lll?oszcyger%sg Iuﬂu{ntoer is oprgslélnta gtl é) coxllcsen%gtrljg)n Iof ta ouecdo.? n?g/m{ to about 200
mg/mL.

51. The method of claim 46 wherein the cyclodextrin is selected from the group
consisting of a 2-hydroxypropyl-B-cyclodextrin and a sulfobutyl derivatized PB-
cyclodextrin and the lipoxygenase inhibitor has the formula (III):

HO\ O
N4
S CH;

52. The method of claim 51 wherein the formulation is administered parenterally.

(II).

53. The method of claim 52 wherein the formulation is a lyophilizate.

—-41—



WO 2007/059507 PCT/US2006/060914

54. The method of claim 53 wherein the formulation is administered orally.
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