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WD 2006/ 081364 PCT/ US2006/ 002807 Attorney Docket No.
682714-1 OAND Express Mail No. EV715144606US TI TLE OF
wa kiB6l08MENTI ON [ 0001] Formul ati ons For | nj ect i poT/062006/002807
Cat echol i ¢ Butanes, Including NDGA Conpounds, Into
Ani mal s CROSS- REFERENCE TO RELATED APPLI CATI ONS 5
Attormngyigecket Wgj @823 At100%Pi on cl ai ms the benefit of U S.
ExprespMajli N¢.oR¥[7 1 PedéA6URAppl i cati on Nos. 60/ 647, 495 and
60/ 647,648, both filed January 27, 2005 whi ch
appl i cations are incorporated hereln reference in’
their entireties. TEITi%@ﬁleé%fNEENTéo so related to
an International Patent Application filed
[0001]S| mokmaktousFar Injection A8 CptecdictBuipssi loakudimg NMRGA Compounds, Into
dentified as Attorney Docket No. 682714- 9WO,
i abnti tled "Oral Formul ations For Delivery Of Catecholic

But anes | ncROFNBENBRANTE 10 REIATED ARFIECHTIONSS Ur e
of which is hereby incorporated herein by reference in

[0002]i t ST Iﬁ’ﬁiﬁﬁh@&ﬁ{on c1BAMSKEERCANR U RHBrdvidyEMT Pelint APPIEatidhNDs.
60/6474@)]5 ication relates to conpositions, including
b

apd |6B,{6é7f668nbgthﬁ|lqgirﬂ§nwyj 2?59’&(]9611@110}1 @pplications are incorporated herein

adm nj trati.on of
by refeé%}% (1.) tﬁm&g en e&]ﬁs Tﬁ1 é?rll 1&%& \el}glg’?e’d tégﬁ gfﬂr@ﬁ%ﬁoﬁéﬁ’ﬁ&em Application
filed sﬁrﬁﬂtﬁﬁ’eo@sl@&illﬁy’the%ént etp@haeﬁlioﬁ'&hd idestifibd as Atormen ﬂockﬁrNo 682714-
nment _of di seases, anpl e, .cancer, _psor

OWO, gtiise Qrald?%xnu%%lpa% F‘a@%}wem@f Gaeeidic Buipnss Jhduding AN
Compcgﬁglgb Al fis b REASERnRH ?ﬂlerébér iidhGhed felﬁ‘ B aBRhce i in | 1ts entirety.

gases i ncludi ng neurodegener tlve | seases such
Al zhei ner's di sease, stroke, anyotrophic latera

iﬁlg{gig?ogﬂgiZﬁ%&hgagﬁﬁpﬁy¢§¥§$%H%gggﬁhgﬁ-tested for

o PN PP L0 o 20 SR A RS IILAL o s
for adrﬂﬁ%‘ﬁ%ﬁ@@ g dschfif 86tan&y inc NS 0D GRUERRPSRABBIYh as NDGA derivatives,
carci noma, MX-1, which was inplanted subcutaneously

for examm@temac%mmhyld@(i@, {Eamplsesugh as er@@n% Fertiregbnesit @p Bigeases, for
examp eu gé)nrcer VI\JKSe r?ast nér o?l{le?g)tr(\)’ﬂf&lgtlyea&] 18#1 e Soﬁug%?t%]olg:acﬁseases such

a’si ng unor 1 njec

as d1ab:72€bls o ﬁéurf)ﬁ)z[l dideasdyikaduding hé’lirsd@kﬁ&“f@ﬂl\& diBeaserduch as Alzhelmer s disease,

di scl osed.. I n_anot her exarrpl e, 3 stock sol ution of
stroke, paryptigphjedpterah senopts gpd Pispspn sdiseasq; net hyl 25

[0004)8Y! I&%ik@/@%?gﬁgﬁgeﬁw?g fdsﬁ?gleé ?‘gnia%& te%@% 4S8 apQficlaPplications in

vitro t Huang e
certainadxpetimsttelartimelst er exeutlé,doaipplet dain 08 Sdfogﬁéﬂtdasmlbed the effect of

NDGA S bRl B s 1 S TR G sty ino mice on
day 0 @ BaL )V 81308 $hat @b&eﬁé}ieﬁ&ﬁimbﬁ WAYBR; ddrdwih aaﬁdus dREOHINDGA on day
he

use ‘'of DMSO for adm nistration i nto humans has
1, in alsingle inbrivmev énjestion. Theselybilizingselvent fog thedVBE Anbxthisexample was not

disclosg é o 5y K Iar%ttﬁedr e\ggl(tﬂlgc u ng{%%f{ Eﬁg‘tllc)en 3t Olcb@ ﬁfl\]zIIS@A Sﬂrurﬁﬂ o‘ri}%MSO (i.e., dimethyl

nausea, I Ness, urn
sulfoxﬁrémﬂm ﬁﬂecﬁstalma Wk waabke farieaith t@@kﬁ{g i (Ef(:ﬁﬁple 5).

[0005] I[Irlrl)elmeig et Elr (t)e?sterZi’ theR th[e):rape%tlc application of certain derivatives of NDGA (i.e.,
“NDGA derivatives™), as described in US 6,214,874. In one example, an NDGA derivative was
dissolved in DMSO (Example 5).

[0006] The use of DMSO for administration into humans has been controversial. Further, use of
DMSO has been associated with undesirable side effects such as sedation, headache, nausea,

dizziness, burning or aching eyes and noticeable breath odor. (See, for example, Brobyn, R.D.,
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WO 2006/ 081364 PCT/ US2006/ 002807 " The human
t oxi col ogy of dinethyl sulfoxide,” Ann. N. Y. Acad.
w®ei06/02884 497- 506, January 27, 1975.) If thePCT/US2006/002807
cat echolic butanes, including NDGA or NDGA derivatives
(collectively, "NDGA conpounds"”) are to be useful as
t herapeutics for humans and ot her animals, for
exanpl e, as described i n PCT/ US2004/ 016117, published
« Decenber 29, 04 a rn,atl 0 Publ icati.on 5
The i A Riolagsof SO HBac, by el ot S deagp fmuary 27,
1975. )nﬁ%é S4tEBhbAE | b@tﬁﬁes aich&find K6 A 6F KDl HaR@HvELQRbALRHVAE, “NDGA
DVSO, for sol ubilizing such catecholic butanes,

compquads’) efertg be heefNDBAheanpsien dor haweins and othBGaimals, for example, as

decr 8 RS0 ey YR e 500D oG] Btcon o
WO 0t 26865 1 viludbbehighBvdesivhilé tRdevelof@e®f foffliatibhk0 Bther than formulations
admnistration to animals. It would further be

contaigiag TP efor éolee&enrwupb careehelic bHtmes inclyiiag thedWpGdrmpspounds such
a ff
as ND?%D%%{[@H#'& ﬁ% Segéﬁ%l n ds %’tﬂgrt\‘rgofée,ag\évgjglélg) d%&%k%fg if such formulations
are not oy waB buhalvo Mablemdw nminBnaA Bidle etfbets upémhdmhﬁstraﬂ'bﬁ to animals. It would
e desir abl e benefits

furthe%gse%%m | nvent bpn %Eo]i\éi;{g}%fﬁ} %Qpe[ m@pﬂun $ tbiagwould allow distribution of an
effectiB 8mBhRTo? thelBBo@bod R & ﬁie%gﬁedotfarg%h ssHEseﬁze\Wo 1'nrh\(1?r%k Q8 other

to provide one of nmore novel formnulatrions
animalso [lib iprdserttinvomtion prdvedesghese ldesirablehenahiss her e| n

el uding e N e SIRMASS pr B RC IR 1O,
0007 PSR 0, S B Sl G e Bkt o o ove

formufa€ibRg o bé1aBISizATnAITANE cdtbidblia betafdf Rr@AGn BN Rg thEWDGA compounds,
adverse side effects when administered to ani mal S,

such a5 el N Criglamivaires, wheeeoth farmulatignpdheet contaimPM$@ and are suitable for

R1 86 Sint. Provide fornulations as one or nore of the

oregoing 20 that have a commercially reasonabl e

[0008per It ixhrothes babbf ihby)bj dcB0d @loviide fosmalafiois d3eiboosnthaddretshfe and have
ect s v faqrmul ati ons, as one or nore of the

fow aiglsE P Al S REAED CAMBHHA ARG P PEHBRE |y o

[0009RN H?sl Eﬁlotl{eg Qﬁé—])f fhe o'b}“EC%r’cQtdeé)ﬂaﬁanfanBﬁbeasQMe%‘f bsord Bf the foregoing

provid fornul ations as one or nore of
that hevg ra@gmmﬂgmaldﬁ gastrebls reriod wistabiliay. | y reason abl e

al |n CI i.stration
1001057, 10 A WP p3HE Fed b PRSP s Bl bl et foregoine
that camrbemaﬁﬁmgbreaqiaﬁen@éramm) dnimelet i on, there is provided
nbodi nents of the present invention as foll ows:

[001 lt 004 3 anxthes Ao 8T the Ghjectrto prpvids fop Forpyasioas phemesor more of the foregoing
that hdv§l %BHEAélgaﬁyﬁ%%ﬂa\S?e tpa?ia{ﬁﬁﬁ CHLD&Rn o eragllnﬁ Qtir%téo%qgtoaammals.

har maceut | ca acce carrier,
[0012]act Inaecpidanaeec tﬁu&t foc@omg’kgreeﬁ in€utt objes f #rSndention, there is provided,

tech |ic butane, and t carrier conprises at |east
embociments p gleé’é?sﬁ’é‘illm’??t’r?&aé %Ji‘tw%nd an exci pi ent 30

[0013]Se| BChAS goglﬁgﬁnﬁrhﬁjegﬁ&ijﬁt(fﬁﬂﬁxﬁﬁtcbﬁ%ngﬁl abh 3btidk }haninaceutmal ingredient

wat er - s ani c vent ot an di et
and a ﬁmkﬂl@oaudeqllymcowtdldd chinzt, witeesin theeactime pkla:rmabmﬂcel ingredient comprises a

o080 S0 HEer g BB o gyl Creepropler Ol
selectAPERER Bbupk8tsiaRg M) alwRe kB &2aB8RORBMR Aher than dimethyl

sulfoxide; provided that when the water-soluble organic solvent is propylene glycol, the propylene

inje Ctl?

glycol is in the absence of white petrolatum, in the absence of xanthan gum (also known as xantham
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WO 2006/ 081364 PCT/ US2006/ 002807 gum and xant hum gum
and in the absence of at |east one of glycerine or
w@bkyociosiss4 when t he wat er- sol ubl e organi ¢ sol VREIT/UB®06/002807

pol yet hyl ene gl ycol, the polyethylene glycol is

present in the absence of ascorbic acid or butyl ated
hydr oxyt ol uene ("BHT"), and when the pol yethyl ene

gl ycol is ponetherne gl ycol 400, the ponetherne

| ycol 400 is present he absenc

5
gum ang ¥y megye; andpy the 3@9?908@ 2t lepsh ong e§ AFpring oF & &lyStnes S the iater-
soluble\rl%}gga;]d.itg 1¥er? s, TR oLy rﬁéﬁehél?co? Wht ?Glﬁiléfgfyleng B/%bp@?réstglﬂgn the absence of

e surf non- sur actan _
ascorbinacidi oo birtylsed fplcogneluese BEEENtand rwhieh @meﬁhﬁenﬁ glycol is

polyettydips e ienE N plecolyEsaens: HSvol A0 s BERRLn B piteaggoLpolyethylene
glycol m (Eat dy@fbd@itrlﬁngé) af 1dn|ihe n6ANsdi€ 61‘5arﬁﬁﬁlpath(c%hrfaét@&lﬂﬂowded that

resent invention al so includes a nethod
when ﬂner M agant is efmoa-ioiis swurgactani, the ngjl@é@ Sur@@ta@bwmrr%m‘mg the absence of

ol 2 455t L FAEEEL L AL RIGHRR e gop gt o

comblriaﬁbﬁﬁfbﬁ}goﬂth@cﬁﬁ&@(p@u(eqn |nto t he subject, wherein
he conposition conprises an effective anDunt of the

[0014] acﬁ}\?é’f??ﬁﬁtrlﬁ’ﬂ%@eﬂ @ksarmql%qsml@h?d of terimputad @icdisearraipasubject
comprlgllﬂg @égﬁa‘%ﬂﬁ o%%% %Qltn:q%i hﬁ] 8% :J?gesgntlﬁh%nftlg e(ﬁj %ﬁfms?érmg the

se ¢ osition o e present
compositive by irgectiapdhd mmlsrdsﬁiornon’s) th@ subjece, Wieeeie (Dlﬁe cobfpdBRIoBEOomprises an

. DESCRI PT OF THE DRAW. 6] The foregoing
effectivg Ay f’%%%‘(q Phé‘gni“}‘?eltllf’\%;s’i’%ﬁﬁ? “detai | ed description
[0015]°of A&ﬁtlérﬁl’l? Nhé Efésent%\lelntlgﬁ iRldes h KitToeh&iaest oMenisdaeAcbmprising the

in conjunction with the appended draw ngs. For the
compogitiop o the pieseit ihvention ehé instretionsveruse dhereather e are

shown in the resently
preferred It%lr gﬁﬁgﬁ%sﬁgﬂgers@gégﬂppg%gggﬁthhat t he

[0016][ O\S[%ﬁtfloﬁgoiné 81@1%#1% ?atgv% [aﬁgﬁ%ﬁ%ﬁ& eteﬂﬁaﬁtd%scrli)%oge@ﬂ: invention,

will bebdttanehdéBtrvadviartat i doRfmegsnivith tl&f appeﬂlded drawmgs For the purpose of
Frolrferatron assays conducted for the C 33A cg
illustrafipg Elearﬁ*aerrﬂﬁé, thre grg:ghopn infbe dmpvinesomyor rasihivhich apq pgesently

preferr%(é’.\nit’g%h@ul f?{gr&%d holefel ma"fl{}fl\/gﬂve%loﬁ hendt ddiRd b t e embodiments

er o présent after treat nent over
shownnunber 25 of cells present in the absence of MAN
reat ne where MIN was provided in anpunts varying
[0017]¢ rgﬂrtheo‘ﬂ’Wfr’(gSSO Min a DVBO fornulation. FIG 1B is a

[0018]9r qﬂt’i‘ @%bmbﬁ%s@@ﬂt 8h 128 19f andhRplcti th@ redhilts HEAoRferation assays
| s present after MAN treatnent over the nunber of

conduczted fos ther @S8 Atcell ding land giesidelorecedl lingmler Mubbireagment. Wher A isa

graphi(%\z/ii reésrﬁﬁmrr)lg I\élﬁf f%&g'rtlof ornrlrlull?rg Iog ﬁé’l]% p?%éﬂr %@r %/L;N t%rgah%% tl\ﬂslgr the number
of celld }Q@é&l ifth&abgneOePVi,N @feafrhdab, wRAe AN R wodides 11ﬁamounts varying from
aphi cal representation of cell death neasurenen

0 pM t@é@eﬂ\dmaw Qrpmgdatymn. Jdby 1 Bap P gIAPBIca IR Lo ldhgratio of
numbe%%%%g?f&g% S@Natlpesa%ﬂgﬁ Kfer th% nYJ\Qb%lOQch/eﬂg %?b@ént in the absence of M4N

treatment, where MyN was provided in amounts varying from 0 uM to 80 pM in a HP-B-CD/PEG
formulation (“CPE” formulation). ’
[0019]  FIG. 2 comprises FIGS. 2A and 2B and is a graphical representation of cell death

measurements based on percentage of dead cells for C-33A cells and HeLa cells in the absence or
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presence of varying concentrations of MAN in a DVSO
(FIG 2A) fornulation or in a HP-(3- CD PEG

wo oroadsbd on (FI G 2B). The MAN concentrati onSPURUSEA6/002807
fromO Mto 80 M [0020] FIG 3 conprises FIGS. 3A and
3B and is a graphical representation of the effect of
concentration in dog serumover tine during day 1
after one IV admnistration to dogs of MANin a 5

e T

CD/PEB! f@m&pﬁ«nyﬁ EXGODBR W4N%ﬁéetnﬂﬁil§n§%|e@ froahd ¥ 6.8

uses a logarithmc scale of concentration. TAI L
[0020] DESER PromNios FIEE. PRExERRED] EVBOBPINENTEp RSOt Ph éhe effect of

concen B B BTN AR TP UL P RSN cogs oM
formulatfiml iHeluBBgB0Od (/@) aid Mﬂoﬂhﬁ@pﬁ&ﬁcﬁﬂkﬁi&xﬁﬁl (CHquaCDezm dnd 25% (v/v)
sori asi s, hypertension, obesity or ty
PEG 3({)- 476 84, usgepp aapn#e&av&u@%g/@@ ewidﬁlée%@ @gesalogarlﬂnmc scale of
degenerati ve di seases including, wthout
Concenﬁlgt?r(lgl?ati on, pain, Al zheiner's disease, anyotrophic
| at er BET®}LEDASESCRIPATOMNOB ITHE 8REFERKR EDNEMBIRDEAVENTS
stroke, and inflammtory di sease, prenalignant
[0021] nedplegstseninveitidplpasiides fonh@el tempositdnsdkitgndinighods for treatment of
i nfectjons such as, human | mmunodefi ¢i ency. viruses

diseasep1pplyding roligraLiTe dispases SHEHRS CRRAST Rnd piofasigahyperipnsipn) obesity, type I
or typel('ﬁJ %Bet@@ REhtrA rﬁ@rv%lﬁ %%te&n a5 éés%s oﬂ?eruP@d% %i\%’ﬂléé'a&lé $fctuding, without
hepatitis B virus Epst ei-n-Barr

hmltatmn;pmn (AlEmﬁh)ar ] ﬂi;pasc%mtmbicdateraéddnmlsr Rarkinson’s disease, dementia,

i rus, kob Creu zf el dt rus . ("JC.virus:') .o .. .
steoke, B34 Rt Bl B ERER eopf SR Cpreliop bl igh itiuding vira
infectidh@\%ah SONRRAS iRt deRdtmdyliRged (TEITVAY, @GMeh TccelUy@pR&ropic virus

i ncl udi ng NDGA conpounds, such as NDGA derjvatives

(“HTLV 3}, hesanpesillvme vigup g IHEY 3, rpesiimplexiviruses“HEV hihgpatitis B virus

“HBVpg %@Fﬁﬁ?%ﬁr@ug ¥ Nt pVQlQ&e?lasz%lsfép : déﬁdv%s Z%S%m ,%@Creutzfeldt

er wt i I uents, BXCi'} pIents
v1rus((J(:b\I'1hat§)a>rvcﬂths ‘carrier") constitute fornulations

100221 R e i i et st obGtsd crbbowins SPBRHIP I sAGcholic butanes

1ncludlﬁ§ QFGA LBRBuA® sucRia8 NDGA. deri9Mees 2 r bXUmEY RNQL $hat are dissolved in
adm ni stration. A suitable pharnaceutically accept abl e

certain phampaseuticadly adesptable soddlizing agends IVémheT@gﬁthﬂQ at)heladlluents

exc1p1e\é% aspélttﬁg/l g%é:og grlegyc g?a%?el:r\ég‘éxysp %u? e{ %ﬁg%%\ﬁg%uageo{??‘?nj ection into

subjectBEach @Oh@hamd-for4Ratnienn of diéaat<, Slﬂﬂldbﬂﬁlﬁﬂt&n@aﬁ()ﬂhtable for injection,
("PG"), polyvinyl pyrrolidone ("PVP"), ethanol, benzy
such asipirayisouy pdiingiiagh ad SbEmklg ah ar(l@yetﬁlcaﬂy éma@lthaﬁleérmcludes at least

one selﬁptgérl glj)c())ﬁ/g I{@g > &gg%ﬁlﬁﬁl? %ﬁﬂrﬁﬁleﬁ, ﬂBer tga%BI\SISO such as polyethylene

glycol G‘lﬂE‘(}i’[) ufioy hxe&ﬁﬂﬂe rPE((B 304, dHid ¢6@ or REG 48BmdndiatbAty,, prémylererglycol

(PG )pprysiey bovigricteas ¢ 30aT T droh e el alceho b e tieeiagioe: () a
cyclod®@tiy %F ﬁ%ﬁﬁel)d cgglr?)'g&arlh Suéh &%gk&@bfo}wggpsd&woﬁﬁtﬁﬂt(‘ﬂﬁ BLCD™) or

exa ate 20 and
sulfobmyxlrmhercﬁ a)I'dlgdeatra] (I“SBEGB €5 Y Weear( iojic2fon-mmicToveemihipatlo surfactant,

s LR S ORE L AL HEL | 505 8L XCOl A000 BYCARLE: o sonic

surfactgiﬁnﬁﬁleﬁ%ﬁl)e @gs REHENH Bﬁ&go CS{?&BM e 30 &n%e@lan%%ﬂa% as Tween® 20
product 4 06/ 081364 / US20067 00280

or Tween® 80, d-alpha-tocopheryl polyethylene glycol 1000 succmate (“TPGS”), glycerol

monooleate (also known as glyceryl monooleate), an esterified fatty acid or a reaction product
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bet ween et hyl ene oxi de and castor oil in a nolar ratio
of 35:1, comercially available as Crenophor(r) EL;
w@ djocmsrsedi fi ed cel |l ul ose, such as ethyl cell uP@GBEES2006/002807
("EC"), hydroxyl propyl nethylcellul ose ("HPMC")
nmet hyl cel | ul ose ("MC') or carboxy nethyl cel | ul ose
("CMC"); and (e) a water-insoluble lipid, such as oi
or a fat enul sion, for exanple Intrallpld(r).

ferably en PG, 5 ed in.the.
betwecrgifulpeoute m@e@%&ef Bedralin i of H TS BheERYy Nalbles
Cremo;ﬁ’le@ IE%” &) S mbfigied @Qﬁﬁ&‘ées&fl a@EtthB@b‘IlﬁJld%BS‘ E@”)Qh)}ﬂi@}[}ﬂ}ﬁl@pyl

cine. Preferably, when PEG is use it i's USsE .,
methqueﬂulohe(“PE@ééﬁ): enctifylcediobse (‘MG )QjcmbOannethm@ﬂIUéose( CMC ); and (e) a

B

used, it iR d R Qbs@ick of (vAAe B¢trdlntusn) & Behbstno® of xaﬂthatnfgexm and in the
invention, the conpounds herein are dissolved |n PEG

absenceagfit lepgt m@fme@ne or Fane lrefsHRIY atiaen RE@ iihesed pies used in the
absence (%rggco 1% rp ﬁﬁ@g&ﬁ&l y n?ﬁA'EEE; %g@ﬁégﬁ} s 'ugendé gusédtln theSabsence of

esen ence
xmmhmﬂﬂbﬁwwmﬂﬁoﬂﬁ&@uﬁbﬂh&ﬂhﬂﬁaﬁ&ﬂ@ﬂﬂ are dlssolved in a

T T, A T S—
PEG 40?)0(1rlék¥EG 266 rr%gla%eltéjétﬁéj‘?ﬁt} @oﬁi@&tﬂdﬁ’%t I PQBffBIYTWIRE PBIG 400 is used, it

contai ning one or nore of EG conmpounds and
is preseHPm[tBe @BentsoBPEG B0 r Inembthei embedimehe tlwa@rmmméwﬁi@n are dissolved

il 5y LIRS R SRR RSB Mt compons
are soluBRichiagd dilael it h @5@Sinafied ft@uktos cotlEiMing (ﬁr&roreﬂ(&ﬂ‘pf the PEG
For purposes herein, solubilization of the pr

compowsiend FPsp-€ah bea hethponpasiments beREG aoepernds gﬁc’%ﬁ cppbHation
fonnulf{{}g')%tcaﬁ Ye SF 1&15’(?&%%'(% cb'n?i Tlh RS, r%gcﬂﬁ@d célPllb@' lSuﬁ%l@ modlﬁed

resen compounds 1 n solution af

cellulog9 (ixhchdﬁvﬁc vthrPM(é,dbr exangipl Fedurposed haeimo kqlbbﬂmaimnl od rhhe present
proces

20 [0024] In as et a further. enbodi t of
compofids chm & RET DI 1 EoURISITIIE B Ubah BB SOy 13eful ae those
solubﬂi%@r{mﬂ#i neln ey tﬁb gré%&ﬁ cSRpHRIdsiA 86lutidh AftdMPbf-18%n when heat is applied in
ul ose such as EC or HPMC. The EC can be dil uted

1heyﬂMnhEﬁMamuM£®§EtOH ) prior to use. [0025] The present

[0024] Isg?flg g%, IV? " eﬁgtlsl? e?rrrxl?w de E@{ %ﬁvéélgl?%%l tﬂg égte!:}ﬂlcﬁ cq)%teﬁﬂi, or NDGA

compoﬂ&ﬂisQferdnﬁ‘ﬁﬁJ sobltsliedph d%ddﬁﬁédtuéﬁuloﬁ@ﬁuoﬁ%rﬂﬂ 6, HBMG Hs EC can be
as m xed fat enul sion 25 conpositions such as

dmﬂ“$h?ﬂ@ﬂ@ﬁﬁ@%ﬂ¥)GPWﬁﬁhﬁ@ra & Upj ohn, now Pfizer), used
[0025] :ig@ln'gl éégggt dlglg{;lﬂf ALY eﬁfwlaes V(f@c‘éxofﬁgglﬂgl%tligﬁ%b asEs%[ublhzers for the present

0sage I's recomen
compoedse dhiervgat&-igsalfibie aﬂpidsgndiuxizby forweimhte, ddyag ®€ll a3 mixed fat emulsion

BB B R AP 2000000 208 e e

recomrﬁ&ﬂfaflbﬁ‘ 8 ek @e Aalt %tfagé is‘?@co%%@ﬁ&ﬁ 19k n@pég&eedmg 2 g of fat/kg body
puritied egg hdsphol i prd 2 g, glycerol QX rous
weight2Ry §20 wdt, @0 nfloand 61 eclt/kgnf Iptr@hpa@ lQ%OZﬂ%Landé /4, gespectively).

d.3 h d d
T
phosph%ﬁ}ﬁ% an gog r?]hy 0 aghydRdfsioDi 08 hafe GorRhREROWL s PATIB00@md. pH is adjusted

gl ycerol rous 22 g, water for injection g.s ad
with sotliil@0 biydioxideHio ipsl eanbjrcugme@lm t Intrebpiid @2 Mg ¢peiringan { HOP pL: purlﬁed

o R Sl AL ) A1 SRR 1 B e i g

ad 1,000hA8 PRI is %ﬂﬂﬁte@gmga sddiung By @bxide to pH approx1mately 8. Intralipid® 30%
contains in 1,000 mL: purified soybean cil 300 g, purified egg phospholipids 12 g, glycerol

5
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WD 2006/ 081364 PCT/ US2006/ 002807 anhydrous 16.7 g,
water for injection g.s. ad 1,000 nL. pHis adjusted
WOwak/08B6d um hydr oxi de to pH approxi mately 7.BCT/URES€002807

Intralipid(r) products are stored at controlled room

tenperature bel ow 25C and should not be frozen.

[0026] In another enbodi nent, the present invention

provi des corn oil, sesane seed oil, 5 pepperrri nt oil,

bean oi | mneral oi | I alone.or i.n .

sy o oS 1 LSE! Ot S 5aA G S8 pyorice o

$E@l Teestdlled 88om &RFethture below
approxt }p?grs)gﬁ%%ﬁﬁgg la—%ﬁﬁgm{sc%)s a?ﬁ%tgﬁeges as sol ubilizing
25°Carﬂg§hnmldnmab@frozadns such as propyl ene gl ycol and any

tion or e 028 ddi
[0026] pr@é‘ﬁﬁ‘e E?fﬁ cl?rfﬁf %‘F‘{%%V’ errlg flyd e’f'S e s,
pepperﬂnﬂi & lsbPrtaf oill Hlflﬂé‘iélm @fycer@;poﬂ DEneCAHTR 08Inbination Wit odlier oil or with
ni mal ,” such as i ntravenous &ﬁl V') tubi ng, that is
or

any or mmﬁtﬁeﬂﬂ?@ ﬁ@np@llmdls\ﬁed Fwigen® meseRB0f or mul at i ons.
bi
[0027] D OJIF@?a %rﬁe FU[YISE%%} % e%@d%@&%ﬁ@‘?ﬁ%%%&@ %g@fﬁls §H&pasﬂﬁopylene

glycol #@makY B@hbﬁﬁtldﬂstd'fﬂee forepoipel ast omer such as CHEM Sur e
( Bar nant y),. pol yet hyl ene,

[0028] £ | Mdﬁﬁb@eﬁwp@ﬁgerﬁ}o@ﬂwl% spltqu@%%{e?ﬁ%/setgr %e(cpj)n SR ipfusion of
the conﬁ)ﬁghbﬂltf% &Téﬁ%ﬁ, fg’ %tr&éé?iﬁhé §\ rfﬂ:b{r@dhﬁf BROABENLIBRG delivery of

e pr esen ntrron can be nore
the pre@hﬁfﬁﬁh&laﬁmtke rSsifitabld tulblng ightde (b}ﬁose ltreid'ﬁ‘, of polyimregs such as

finitions are used.w t.h ot. ter
polytetigEromehy e L RTaRS) Hepe PRI 105 Rt i S Rfer speh o CHEM-
Sure (B'dﬁﬁgt B&hEAD), 'ﬂ@)l%@ﬁﬁé@ ﬁglyfn%p?leﬁ@ ﬁﬁﬁﬁfn&t@ﬂle 1&ie pi@stene (“FEP”),
means the “Specifi 10% t 0% [0031]
Teflon® hed plehmmaqu\sehqﬁna(mleﬂm) é&@lerﬂ*@gméﬁ |aé13nt elikepp| " or

rence.to t .
o029 25 BASbi  PRTepoBRLIS HRL  ARaggconiions
which a@@ﬁ@@%&ﬁothéﬂl@hnﬁ@s ddfeed BiGAhale hiereit:i ves, present in
phar maceuti cal conpositions herein.

he 0032
[0030] ~ A|Tia9 fesme aBpEx 98 uspd hetdpy lfhréff‘é?li?ert%P@P%C atioin %ﬁfi"éﬁ gegps the

TBidwloppg dioxy or ethylene or
Spemﬁe%qﬁﬁﬂe}f%ed et ﬁh] ene di oxy. [00331 ‘Unsubstituted or

[0031] subike kcrmt hdtlmhwnamuacalesgrd@em” SlPE’ or hefexsoee toj the “compounds™ as

f tQ f 25
e S SRS R S STt IRl soh o e

NDGAQfemaatﬁﬂéE?%JréJer Rdhe pRArRACcARIcH doagioditions Aedelrdi ng but not

limted to: alanine arginine, asparaglne asparnﬁgﬁ
[0032] cy A@iyﬂ@e dl@fi}’utaéﬁﬂﬂ@deher@llfl@?fﬁ?ﬁ taanetigylons oresubsiigied getlylene dioxy or
u | ysi ne, met hioni ne,
ethylenﬁ ﬁ)é ﬁu Sﬂuéend eﬁiéﬁgﬁé 511%?‘?’ serine, threonine,
[0033]tr VDJhQ.ﬂiﬁﬁmted (}trsﬁbﬂft&t,ed‘aﬁinhmmd festilyg dir oaly thesdof&in reference to one of the
4- hydr oxyprol i ne, . thyr oxi 3- net hyl hi.sti di,ne,
—R grogpsnn ﬁefrﬁylﬁllyg Fghula TRk g?l‘elr?e‘%lﬂ%5|a§§f*ﬁ%° agiflreridpg; iagubstituted
amino ﬂﬁ&l fhsi du¥ I;}I%QME@%BQBWO@ llﬁﬂl A& Aitch, a %}@ﬁ@ fh@ﬁﬁﬁglﬁé »aspartate, cysteine,
osp reoni phosp otyr03|ne met hyl ar gi ni he,

glutam¥e, gnmtrmhd ghicire, hmndhnanscbllbhaimmlhyies kysivst ieihiandnes pherylalanine,

prohneggelmgler Selgg}ungetrwpghansiytrosme valine, -hygroxy };sg3 o4 rfgftlro><yp1roli11ne

thyroxine, 3-methylhistidine, e-N-methyllysine, &-N,N,N-trimethyllysine, aminoadipic acid, y-
darboxyglutamic acid, phosphoserine, phosphothreonine, phosphotyrosine, N-methylarginine, N-
acetyllysine, and an N,N-dimethyl-substituted amino acid residue, or a salt of any of the foregoing,

such as a chloride salt.
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WD 2006/ 081364 PCT/ US2006/ 002807 [0034] The "buffer™
sui table for use herein includes any buffer

weoemwsesitssonal in the art, such as, for exanpl BCT/U81086/002807
phosphat e, im dazol e, and bicarbonate. [0035] A
"carrier" as used herein refers to a non-toxic solid,
semsolid or liquid filler, diluent, vehicle,
excipient squbiIizing agent encapsulating mat eri al

[0034] ajho E‘g\# a §1§1Ea?ﬁauﬁéf u%efah%ﬂg 11&02%%68 rag% eernctopoegﬁlonapllg“?he art, such as,

for exaﬁa@[ﬂJ Tsik tghesphatd) ahidhAsie, dndeietdnu@. phar maceuti cal

ingredient. The carrier may contain additional agents
[0035] sy éh“carisiees vseg herelneralers iq § perytoxigyobidssenypolishor liquid filler, diluent,

n

vehlcleaé‘ﬂ{cflpq%é(ti él?}t?ﬁﬂ % C,{Ezl%%ﬂsgﬁfaﬁﬁg %%112&:1‘?&9 81hfo?1§lgla 103 eeurlxslhar o any
convenﬁbml e, agﬁﬁcSmmebﬂl affite dom@amm(sfahe yompd¥tah] other than the active

Catechollc but ane" ~as used herein n?ans a conpound of
pharmaggytisgl meredient, ol ¢pryies pay gontgn @gdléon al @gents @10?1 wetting or emulsifying
agents, Ok %EI Bulte Bng'a% el | O&gmg’ge%a& sugf_% A?Rl Mﬁt@ 'hﬂEB%taﬁﬁdw%sny

ea ep ently represents -H, omer

stabilizbrsyweard samylhl; agamsaﬂldy;be&rddﬁd e$ necefRaly. and -R20 each

ngd ntly re ts.an unsubstitute )
100361 o CHPETE P A e eFut Pt HromBsi Sf R o
R4, R5, R6, Rio, Rii, R12 and R13 each independently
represents -Hor a | over al kyl ; 15 and R7, R8, and RO
Y, I eRs eRgnt B - H a |l ower al koxy,
n  Lnsdbst ||tut Pt |

i .
gether | may be\an  aNgene dloxy()
3 tri %§ €rei) NRans an

unnodi fi ed cycl ode¥t rid or2a Hodifie

A cycl odextri n,
and mclu&’; wth out limtation a-

cl odextrin,

(3-cycl odextrin, cyclodextrln and any 20 nDdlfled
: I j fii
Whereng %ﬁcf ﬁg&i g’é'_é%gqg(}éb% %@&'[ﬂg' ?é IJI Xt : P%lk%ﬁg:i%gf} acﬂ'jJ Gh alkylene or

-R;0 a@d—&@leademﬂe}bam)ientw l(e()f'bserys bmdmcﬂastutn’bed oa ﬂldasﬁtuted amino a01d residue or

salt the’g%prfc%ﬁ g(adﬁ;)f iﬁrﬁl o ]?;dgg aﬁfl%ﬁfgéﬁ%gggq%ﬂgg%te%ﬁl o_rhc. or a lower alkyl;

and R;1REBEI RE eathﬁ@éth@en&nrreltﬂmams =] bsmta%wep 8lkakf adewbiRFloxy, an
as substitutions connec direct| y to the

unsubs@mdo@resnbs-tmaied Ao, acithtesivd of b gelt thereofimmeay Hwedjacent groups together

maybe llg)g%)(td“ ns used in the present invention nay have

any proborXP’ate nunber and 25 | ocation of primary

[0037]Su bSt‘ct}tcLHdleﬁm” af ugddiereinbaiahd satmmedified E)ﬁHB(&iexﬁun or a modified
“derivative" of NDGA as used hereln ngan

cyclod@gpp,\p&}fllm,céude(s Jdth Q}@hém,}atlon[am ;lpggs}tglé,ayggcl%@gxtrm and any
modifitPEHIPRLEIN bRl iR IRIED: AACHE XD of SBE-p-CD.

Cyclodamninl tgzllalga?lgrhas% (txhalchldex‘emb k@sﬁ%ggd:xmn) End (8L(ly:®s(cladextr1n) sugars, up
to three su(?orst&ll utelglgsl Ig:er %Lg{a? and 0 to 24 primary substitutions are therefore possible (primary
substitutions are defined as substitutions connected directly to the cyclodextrin ring). The modified
or unmodified cyclodextrins used in the present invention may have any appropriate number and
location of primary substitutions or other modifications.

[0038] A “derivative” of NDGA as used herein means an “NDGA derivative” (see below).
[0039]  The term “disease” as used herein includes all diseases, conditions, infections, syndromes

or disorders for which the application of the present composition produces a therapeutic effect.
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7 WD 2006/ 081364 PCT/ US2006/ 002807 Such "di sease”
i ncl udes, for exanple without |[imtation, cancer,
w@3@eriosshs and ot her proliferative diseases, PCT/US2006/002807
inflanmatory disorders including rheumatoid arthritis,
osteoarthritis, ulcerative colitis, Cohn's disease,
at heroscl erosi s, chronic obstructive pul nonary di sease
("COPD'), hypertensi on, obesity, di abet es pai n,
« oke / or. ot her di sorders
Sueh “ s dagoier b Fuanle SEoRtHAST Gitter pdoriasis g ofhgy Ripliferative
dlseaseﬂlﬁiil"ﬁhﬂﬁtrorysdlgélﬁ%%lud?ﬁ‘é Hieﬂﬁﬁfbﬁ aﬂhﬁ@@%ﬁeodﬂhﬂtﬂsﬁll@eratlve colitis,
sclerosis,” anyotrophic “lateral sclerosis ("ALS') and
Crohn’fpdlemb,l affreaprclezenisd chuosisbstredtivepuimenae gisease (T GOP ”) hypertenswn

obesxtyT %ol%é?ass p%&ﬁf{trogg %1%/85 ?tﬁérweﬁgr]o%%Fﬁ@%rsgq¥égﬁﬁé$ &ﬁ%&w diseases or

conditiodseincRrdehgBEzRdinek Wiskaye| PAB80n’ Qﬂlsemmuh@lleesdlbrbﬁs almyotrophlc
NDGA derivative of Formula || (below), in which R14

lateral sRipsosirf e\l sk amremalignanocqnditéqrrmadhes iptrpuphekial meeplasia or dysplasia,
(CH3)2 or -Q(C=0 CH2N+(CH3)2d -, in either

and mf%{ﬁs)g_% ormor in solution; and R18 and R19 each

[0040] r efiGgSe0i SetrSNN-diiORE] g1y tiapweaN D&Y dr “adravdisdthyd glyicimyl NDGA” as

v PRS2t BEE S BT S v Bl 000 i

mdeperfg{eﬁtflﬂé%pésgmsm C3 al kyl. 15 [0043] "MAN' or
tTa- O net hyl NDGA" as used herein is an NDGA

—-O(C= @mﬂwﬂ% of-CKEFOCHN (CHs - Glhii bithRt 4 solid §rmRurén gelgtion; and Rig
4R 7heach [ eﬁ_fndently represents -OCH3, and R18 and
and X1orppGh LHRESSEAE A~ 8CH3. [ 0044] A "nodified cel | ul ose" as

[0041] USGHOW@K &y’ ARREEhadcinghdank 05e Chayl, peterablysCoRE; @yl
dlflcatlons to the cellul ose nol ecul e and

[0042]i n Lfm'érsalkyl s wsedrhsrean meansPveCs elirl anefernily. So—loclisyl

[0043] d 4N” {éﬁg‘iﬁ%\%@% ﬂlqﬁg%ﬂ]%? H%%é}{ﬂ' E{ﬁﬂgb%e&ér&a%gﬂromula 10

in wh1ch|(R14,[R)1@4IB]]6 ahdNR{ eaclo malepmﬂEnﬁﬁ repsesdnth e O€1Hy, abR g api Rgh yre each
or collectively NDGA and/or any one or nore of the
~CHs. NDGA derivatives. 8 WO 2006/ 081364 PCT/ US2006/ 002807

[0044] [ 0%‘7éodlﬁ%lﬂ%§evﬁ§ 1368 hef$n HR8EL NENIRIdYe MRABSNtAINS one or more
derivative of NDGA having a Fornula Il R16
modifications to the cellulose molecule and includes, for example EC, HPMC, CMC and MC.

[0045]  “NDGA” as used herein means nordihydroguaiaretic acid and has the following formula:

OH
CH;

HO OH

CH;
HO

[0046] “NDGA compound” as used herein means singly or collectively NDGA and/or any one or
more of the NDGA derivatives.
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R19 R14 R17 (Il) COI~ Rls Rts wherein R14, R15, R16
and R17 each independently represents -COH, a | ower
w@bkdoony13ea | ower acyl oxy, 5 or an unsubsti t ut BCT/082006/002807
substituted ami no acid residue or pharmaceutically
acceptable salt thereof; and R18 and R19 each
i ndependently represents -H or a | ower al kyl, wherein
R14 R15, R16 and R17 are not si rrultaneously - OH.
e ter i,hcludes a conpound that is
(0047]] uﬁ“y‘?@%e%eﬂd V&) 2 i5es hgrein gpsans & dgKatiye of BIIGA bavie yformula I
NDGA (MAN), tri-Onethyl NDGA (MBN), di-O nethyl NDGA
(M2N) and rmono- O nethyl NDGA (MLN). Alternatively, a
NDGA derivative may be a compound 10 in which one or
nore of the hydrogens in the hydroxyl met hR, . gr oups
of NDGA are substituted, SRCI‘JW Y

R14, R15, R16 and R17 each |ndepen presents a
I‘ovve?{ al k ‘ ~ p acid or
subs M S b+ 8 and
R19 each dently Jrepresents -H or an aRyl such
as a | owe erm i ncl udes, for exanple, a
conmpound A , R4p, R16 and Rl17 each

i ndepgfdent epresents -OCH3 or -Q(C=0)CH3 or 15 a
di substituted am no acid residue, such as a
N, N- di met hyl substituted am no acid residue, such as

wherein B4R, iz MiCRI) clo indefdndad) M EEH3DRCE 16wék a'ﬁ&&yaﬁl thwer acyloxy,
e ig] esents -H or_a Jower alkyl, for exanple

or an un@tﬁgt %!? c@qg%lgu e% o ing| ackregidueg onphasmaceutisalicanseptable salt thereof:

and R13 el KS %ﬁgﬁlde ndEIt’tFy 1%%51@98{'[5 *I% or g‘f@\”ér all@;ﬁi &ﬁér%%rﬁela’qglﬁ R16 and R17 are

the conponent 1 ndi‘cated 1n the conp
not simufaneayslyntORf Thhw thegemi erxclyiess enmpmmd thet i2@ methylated derivative of

NDGAT AR 00 My IR e by N R P 1 O ettt NDGA

(MzN) aed poab-0-enedit NG AIRYNGT AGSHRANGD a NﬁdA BE$EH VO halyHR a compound
mount of the carrier present in the onposi tion.
in Whlo%l,ﬂilg or ;ope gf ety dipgars léfthQ:laYdf peidor n@ﬂl}ﬁ grgpe sENDG A asrsubstituted,

0%,a d|
woch a0 e s R K R R i R RS oayer atkory.
lower agplpxperiandingat edd as subsHucsd Asing aci@rdrahlp tﬁ&wﬂfee[ndtﬁlg BBd R 9 each

ent in th n or. a certain nunber of
indeperiGRily Fepges® Bﬁse& S 480 bt el rhq e sbenrfor cxample,
wlEinamaR , OR t [
compoiifEin /Rir‘i dif > e 15&&)’%2%%@/@9}%&&1’(5 @c?%}fp ~0O(C=0)CHj3 or

2006/ 081364 PCT/ Us2006/ 002807 © ¢ ion
a disub §t§,tﬁ‘@§ agfine agid iresidsienagh bea ptN¥ shmethyh substihiteiedrhian atid residue, such as

ORI O R AL o T8 B s s 1 or e

alkyl, forsexaompld, oKiHG o oCHBCipi ents at the dosages and
ent t| ons enpl gyed, and is conpatible with other
[0048] n&rs r§1n®qur‘??é‘t ¥ opereandaged ar the symbol “%” means the percent of the

component indicated in the composition based on the amount of the carrier present in the
composition, on a weight/weight (w/w), weight/volume (w/v) or volume/volume (v/v), as indicated
with respect to any particular component, all based on the amount of the carrier present in the
composition. Thus, different types of carriers may be present in an amount of up to 100% as
indicated, which does not preclude the presence of the API, the amount of which may be indicated
as a % or as a certain number of mg present in the composition or a certain number of mg/mL

present, where the % or mg/mL is based on the amount of the total carrier present in the
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5 For exanple, the carrier for a fornulation
containing the present catecholic butane, NDGA
w@eooposnsds or NDGA derivatives preferably doesPeiDiUS2006/002807
i ncl ude oxi di zing agents and ot her conpounds that are
known to be deleterious to such. A pharmaceutically
acceptable carrier conprises a solubilizing agent.
Sui t abl e pharmaceutically acceptable carriers include
but are not limted to, water dextros 0
compoB P, GSTaE FERRBPL R G12y KOS ORI IO Jh S B 00% of the
buf fered saline, PEG 10 300, PEG 400, nodified
cycl odextrin, and conbinations thereof, all as set
[0049]f orA fpiahoaenticdlF0E0dptatie careerh ds phed heacious hemtdxjc to recipients at the

accept abl e exci " i,ncl udes. vehi.cl ad] n
dosagegnd GG G PRBONE aaih Pl Bt aes LR Y ne fommuaton.
For ex&é‘lgé &h& LAUENok Qrf&lmdlﬁﬁnh%nﬁﬁ& fing i Iﬁ‘@seﬁf @tédh@ﬁé bittane, NDGA

l'able to the public, ich are non-toxic to
componedsi qiNIPG4. dativetines qb@@b@bb’ Cb?ﬂd netonelade p}gﬂlzmgagents and other compounds

that arg ﬁ‘g)“f%ﬁoﬂ%j & Pegeé}?us ‘%ﬁ}? %t W te?@%alﬁ%c&é@ . 1%% §orﬁfmses a

solubﬂM ab| ﬁm@ypélﬂhhﬁﬁaeeﬁmy@e@@saumcdrﬂde 1mﬂhc&d ,butsdre not limited to,
buffering agents, tonicit

adj usting. ag
water, deisieigherEal. saune ahnal, SHITET SHemEmeTiile PhpGUSEbufked saline, PEG
|
300, Pﬁérzz’@b ﬁghlﬁ% %&Wt@%%ﬁg cg@ﬁmﬂ%ﬁg& tﬂ@%&%gug{gt@gcﬁﬁ? above.
[0050]b utm&smfpmﬁﬁﬁcwﬁﬁmmmmtalﬂel excipisniNOGAludes vahatlesy eéjuvants or

solves. A sol ubilizi . al.so be arrier
diluenigor athﬁhﬁ%%?é& gtlrapeps; o ot shasitentaioReiin cp gyag] &€ readily
avallab-w?o the Eﬂ@hc §H(plvﬁfb'h ;are nbREIxic todBEpiep@tak ﬁ{étdosa%%'s endl 8&tentrations

I nt erchangeably herein to refer to an aninmal being
employadeandeid cwinphtittlp evthcéh@nngrcdmm@ off thedﬂgnulﬁh@l -udfPhgantle,
pharmgc%tml%lg acBeé)va[tb:iéé%um ay 8}1]?18 abn%gsg 131%%1&% %J\?s?mg GHY 'bﬂﬁg'nng agents, tonicity
adJus‘uHB HE@Jtd 8abiliab) ﬁBﬂtlﬂ@agentﬁ&m’ft&lb like. sport ani mal s, and
an pets [0053] A "substantially purifijed"
[005110 0 Mﬁ@n I'§9 llﬂéh@ﬂ% Regit? & ¥356d REEILBRHNS LCHRROSHWE 13 vhich one or more
J ' f A Ra il Esabiislves. A

ofthe %%ééﬁoﬁé},s one t Gg Coggﬁ)gg?géﬁ%{ﬁ?sl}gﬁ%}?e%erofa rrasf erS [ avesS
solublh:hﬁg ageat map catsotblaea @aieon alphamiwt:m ly ip@Eatabbnpanerds or

d h f
00521 S SUSE#RL) Sy 120 O L L o o an

amma%m%a‘f%tﬁ'ﬁ{eeﬂré@hﬁeomﬁsﬂf&% AbtMdiak, haast liaed to, éR¥ans, humans,
nore preferably "at | east about 80% even nore

felinesp rafimas adslujneas bdvarest porainesitoVaBseRPEResam@msRalian fagg gnimals, mammalian
" eferaaﬁgﬁ/ at Ieas about 95% free of non- NDGA
Spo %%ﬂ?@?l 3 As used herein, the terns

[0053]' t I gabuBRBntially plﬁrﬁff@éd”rt@mpoaﬁtﬂlriﬂa&rd:nckeo theafagichdlic butanes or NDGA
obt ai ni ng a desired . pharnacol agic ‘%ad/ or

hys
compaainfipen derippdvesperdminiiFaien poeiny PRCtRL!S) SHogt @%ﬁb é‘feg of materials that
are noFﬁ%Lt%h%l% batane %b@@k&lﬁg@fn%‘g g;m Ae GOt | E}Qe?ea%r “non-NDGA

or synptomthere or may be therapeutic
matenlars”)t EB'mleﬁintlﬂl}pﬁfd iisaheaat atdeasphletug SQ%rfeeefCIfmoa—NDGA materials,
condition or disease a d/or a

preferghly a4 lgait abpuwt 7060, {prae Q@e P gepgg'%ggtagé /e even more preferably at least
about Fﬁ’; / ﬁégfzagg QiR %? éref&%‘l I3k 1A% Bbui) 36 &6 of ndi-KRAGE Materials.

or exanp covers any treatment of a condition
[0054pr 4k amlsleremﬁhatamm‘ﬁabatnpat t {'toastiag, i thealikey reder, to ahthining a desired

ncl ydes: preven ond tion o sea
phannla%q}glglp pwyo; ppyéng(&%]: gﬁf‘@ ‘?\Af{fhg ﬁf ; I epPrQB#;%lﬁ‘lbtécelB%?rg‘sﬂ% gompletely or
partiafPRYV AR A VonditRBe Bisthte d?@?mﬁfb‘in bh%ieob &&d)or may be therapeutic in terms of

a partial or complete cure for a condition or disease and/or adverse affect attributable to the

carrier.

10
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di agnosed as having it; (b) inhibiting the condition
or di sease, such as, arresting its devel opnent; 5 and
w@ ejosrogldsevi ng, alleviating or ameliorating theCT/US2006/002807
condition or disease, such as, for exanple, causing
regression of the condition or disease. [0055] Before
the present invention is further described, it is to
be understood that this invention is not limted to
parti cul ar enbodi nents descri bed, as such nay, of
Condlﬁ@alﬁ diseasgar jreajment.s thyssforegample, Wﬁ?@r@ﬂé@dtmdmépf 2 pendition or disease
[ I
ina myBRd] PRCSRNY SEENIRAL BAT ARG CLBBURRFe Sngiiap grgpsease rom
occurringtie n el ectt @vﬂlxm_ tnayrbe Ft&@gspssl;eﬂde t}td(;tﬁ)nﬂlltmﬂ%g dfseﬁd&ébut has not yet been
. res I nvent.l on. w e llmted only
dlagn"gﬁg@ﬁ@wgdﬁ Z@dﬁhlgﬂé’@é{%ﬁ coRrition of disgasse Segh %m&%mg gs development;
and (c i l
( )\(l’fgﬁﬁ\}elﬁé? :ige\{lﬁtéﬂgsct)rgﬁ%@mgé t&%ﬁléé %}%{dltﬁﬂf& c{jﬁﬁfegéﬁﬁﬁll ;{éi fr%r texample, causing
regression efthe coralittomnuraliteasd. ear | y di ctates otherwi se, between

th and. |l ower |i of that r. e, and_an t her.
100531 TfBreShe pREEr UBRTIR b dtes eorad iCEIE o6 ohasighod gt tis invention
is not lihit@NoPaRRIEE dmbbdifidhts REchtRIesY dueh ma}h@f QORRRT vaAP It is also to be
lower Iimts of these smaller ranges

undersfqqd dhyas mféﬁmlyoll@éy uprd hegeid is for ﬂrvamgmloé descahggsparmmar embodiments
hip the | ntlon
only, agf% SS @6 grgle @ﬁ%ﬁt&%‘%@ L fjle Scope oﬁt %regetr%%rév& E{)irhaféll f)e limited only
lnmhevamémiﬁanstated range includes one or both of the
005 limts, ran E@Iudlng ei ther or both of those
[0056); cVhered ren 21519 BdPthdf g gederpigod ﬂ@t eachialgiveaing value, to the
tenth o2 the @D Eknd IBW@P%H%I&%QH%%OB Q{ cl%&l,yu& g)ﬁ?e'r ise! l%la%ween the upper
singul ar forns , an' e plur
and lowesflapig ﬂf %laﬁmhgﬁs&ldtdme’ Otckmtstamd @l in@rieying] \rah&tm ghat stated range, is
for.exa ref

encom QBT bt Sios” TS PG o8 LBl Ebsotler Hees may

1ndepeﬁ@‘nﬁ§r %B Geldded it R shiaBr AABROUREare als@@nb'&ﬁD%aAsE@cf ®1thiAGRe invention,
ne or_nore NDGA conpounds, such

SubJeCch@ .amo arecifisally axrdudsduin i thestatadyangsof Wikeiswhe statetings includes one or
both oftid ilhl‘?tg I%chﬁghtn?n I ﬁ%l[ d"&%’g’ palﬁéh%eggahhfﬁsqlﬁsn 3re also included in the

ment i oned herein
inventiappl i cati ons, and journal articles are incorporated

herei n reference in their entireties including the,
[0057] efl‘bpgﬁ%ém‘adtt :H a8 Hasclgren, Is;@gu]rgf éers sB - AR oraﬁgr thegd include plural

referenf@ir@dss t&%oh@&?él@ﬁ%ﬁdlbﬁtésnﬂhérw%@t L&t 'f@xsexabﬂ) ?lfeljéﬁ e to “a

publications discussed herein are provi de ely
Compoﬁlﬁ]elmdd‘il@(ﬁl rderahey qfrsieh coropavnds afd teuferrgn@atb EthefNDBA compound”

tio t hin rei constr
inctud S EERL: AL oLl PR AR BB S Ral B RRoRERES A Saivatens
thereofd@bWhlt@de@slﬁHécBﬂﬁh@aﬁUCh publication by virtue of

pri oI invention. Further, the dates of publication
[0058] - ¢V} erdicatigns Beengirnebhespin, elingratents, @aﬂenfpanpﬂlp@ta:tnsmndjoumal

artlcles%i’é ﬁl%ofg!ﬁfa%a I@é’i %gferénge qu ﬂ%ﬁ ﬂgse?]% wli égcgf {frfn]:t%ﬂ?esb: cited therein,

%o rer ences nen one
which ap |also Gradormmatad hereimlgntelfefrem iffeHetr dntikdtiesi N t he

bi h eceding the clains. 11 WO 2006/ 081364
[0059] p g{b@% %@%WSS 5 qddsein angroyided palelyfogibsis disslagure prior to the

filing d%lo‘f\ﬂﬁe‘ ﬁe&gi’ %ﬁ)lx@(’cﬁi@yl\l&iun }[1 & t8 'T)%%oﬁﬁl%eh %f ngtﬁdxgn?ssmn that the

I nterprete any way as-l'im the i nven
present invention is not entitled to antedate such pubhcatlon by virtue of prior invention. Further,

the dates of publication provided may be different from the actual publication dates which may need
to be independently confirmed. Citations to references mentioned in the text of this application are

identified more fully in the bibliography preceding the claims.
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[0061] Preparation of Catecholic Butanes 5 [0062] The
catecholic butanes of the present invention can be
wee@pasesdt by any nethod know in the art. For BPXEHIBE1086/002807

such conmpounds can be made as described in US Patent
5,008, 294. [0063] Preparation of the NDGA Derivatives
[ 0064] NDGA nay be purchased from any avail abl e
commerci al sources, such as, for exanple, 10 Al exi S
Bi ochem cal s Corp., San Diego, CA U S A

[0060] Lk Fheuwsanon dascribed, belgay i @rgwem &y, wanet exams;émm[bw ég% 18 I@Ato be

e i 5y Migp I, Sy Shem o, Company

NDGA derivatives and fornul ati ons thereof can be nmade

ny process conventional in the art. For exanple,
[0061]thgr%@@uoﬁéfp@tiﬁlilq}’é§1§%rﬁsbe made as described in, US

[0062] Paﬁﬁ?%at?%g)&g 'b’gglﬁeg%é h@ﬁ%ﬁﬁ%\fé&\?@% ¢ a %001) 0066hod know in

the art. | ForeRemplebodth rempowtdstche bp mede nt désaxibet indh§ Pamntl\ﬁ:@\s 294.
derivative, tetra-O nethyl NDGA, also known as
meso- 1, 4- bi s(3, 4- di met hoxyphenyl) - 2, 3- di net hyl but ane,

[0063] OF PMPkatibd ofBENDBSAf DbhPMELs @ sol ution is made
cont ai ni ng NDGA and potassi um b{dr oxi de in methanol in

[0064] a NEAGAinoay e prsehasediromtany lavailabicecanigreish senrersaeightas, for example,

Alexis g}o&bérglg:% Oé-ngar} ée%?id %}Ah% $ g.aﬁé%tlolgo q@%ﬁll}ﬁ%@% %% G. Scientific, Inc.,

San DidiRd} €A, (E8US (0g. NBENpoTg usit Cdyenapr @einfitd] @oenpahheAnn Arbor, MI, U.S.A.
pr eci p|tate is isolated by filtration and dried in a
(Cat. Nog@¥39®-oven. The conpound is then dissolved in a

[0065] S© L NG BT deriTREAY LA Forﬁﬂllé%f SeheRld ? c&lﬁ:é'ﬁﬁ@e P hy process

subsequently puritied t oug an al um na col um.
conventiohal émthe artarker lexemnple,cthbWD@AaieylVﬂV\ap oambd wadaamdaspubed in, US Patent

50358} U A TR IR PSP O RS B o

[0066] The, bEShbbditheh©dffiRe ]Qe%k WentEXAn (NWON desivafive, tetra-O-methyl NDGA,
crystalli Zed@gé refluxing the fi ‘I'ter cake in

also knpgigps opaedis- %ém@mwhwl);%é c&my@y&u@an@yor MyN, is made as follows:
a solutloh llste Irﬁlgéel Bhtaini g ﬁﬁ%ﬁ%@%mﬁ trﬁéthetu{%? iPh Fe%@ﬁ&n flask.

cer erivatl VES O resen
Dimethiyh mﬁmte Qﬂhexﬁadzlbd &Sth@ﬂé\ictlah Slaskkaalvhe aiction is allowed to proceed The

neso- 1, 4- bi s[ 3, 4- (di net hyl am noacet oxy henyl |
reaction lﬁjﬁffﬁiﬁ/wlfi%leé Rathopatels CRUSIRG the PRRA SR Me Bediplate s
1solatecEM€ fiﬁi:eﬁlloﬂ ahd8ris@lr a @aﬁﬁﬁﬁcﬁ\ﬁena‘?ﬁe %brﬂbdnﬁfd i§ @Héﬁ%’s@gﬁ/ed in a solution of

am no acid substituents, can al so pr epar ed
methylamodﬂmdagamaomemwm submluentBOpurdieldth@uglagn dl@guna ¢adumn. The solvents

s remgsh B S £ VBRI HORT D02 (5685 BrispPREIc) njsolated by

filtratido €ThENR R LA ik Arib@ TP FAdULANS/ch 0 A8} estitiRo RERS ORthethyl NDGA (MyN) is
i nvention provides conpositions, including

crystalkigedrbyere Buxing ghe feltsmgalks m,1mopan@bmrpg$q1©t1qg$§e crystals by filtration.
[0067] - 1§ %@%‘F\b@o L ANGS fthé‘gﬂeg‘e%g ﬂ%ehpc? o p%g?@ﬂ%ﬁ%mﬁﬁ‘é &P the present

SVt as act ceutica
inventibA el heGhls, {1SARlown as&ﬁ@boph&%ﬁ@@ Gk(ﬂirmhﬁmamaemcb)egbblaenyl] -(2R,35)-

carriers or excipients 8I cal | tions
dimethylpatana oF - 41139@@6({81%“%}1“5 Goft a}/lﬁdrpeléﬁslq?f‘e%ait therset an Similar
compoatg oy % agnln b Flé{Y/d\leg‘ﬂl enf @QPM%%?gﬁ’eﬁWeH %g&frcthhg?o 8&hvedfonal

armac [ ngre ent or
methods, as described in, for example, US Patent 6,417,234.
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catecholic butanes, including the NDGA conpounds and
NDGA derivatives herein; optionally, the present

w0 povefosizen Wil l contain about 2% (w v) to aboupCP0%2006/002807
(wv) of the API. 10 [0070] The present invention
additionally provides conpositions in which the
catechol i c butanes, such as NDGA derivatives, for
exanpl e MAN, are present in concentrations of about 1
ng/m. to about 200 ny/ni, or about 10 ng/nL to about
175 mg/ nm, or about 20 ng/nL to about 150 ng/nlL, or

[0068]ab%p§&1dméfﬂaefrﬁe@98iﬁ%%&33 ok, or about 40 ng/ni
to about 100 or about Om g/ nL to about 75

[0069]ry/ The, prbsenbmemmmquowdeﬁt GontrvsitiDGAndoding phatageical compositions,

comprﬁl %S[@% {;%t%% Lllﬁ %3 2o 2 nP\ﬁéx}gﬁll_lo T\ﬁ%(g rc%élrh?g;lqﬁ? suchips the DEA derivatives,

as actl‘{f@léﬁﬂ;ma@%ﬁtﬁll re@i@ﬁ S AR dhd HRartBicBkicaf QbtepthBl
. .about 20 n1:;/rr115_g abotgité P n% ab 8utlca9 PrL J&éﬁgwor
excipients. phymigallyathe @pmpgslhgm_f th«amsnant mserngmmml cabtaut fr&i less than about

0.1% (W):ﬁ;_) to %E@h{?ﬁb(dw fé?{t,he a 9v%:phg%n?%%)&n& 1%868?“@6%‘131 that is, the

catechmig:’ bﬂtane@hﬁulhdih@@hd‘rEDGA corap@ids mmmen?&%ls hérefh; optionally, the
ut 175 mg/ nL or about /L. 20 [0071]
L O AL et e

[0070] co nﬂfégﬂrééeﬁﬂn?éntfolﬁeadeﬁﬁgﬁm pﬂfglél‘éy E&%ﬁosﬂ% i fxxphecﬁll tﬂ%&?etgalolic butanes,

bout nor € 0
such a%NBﬁiﬁaéermuues fcﬁr exgmpBldit, ar2 @rdsmt inbonten@atidg of absaist] mg/mL to

b t 60 , ab
o T e e SO o
mg/mLTbﬁaBlﬁ@B ORESIILI t6 abbit 126 ‘h% b b?a&ﬁﬁ 1o le/Q¥. 16 ){iﬁétﬁ' 190'mg/m1, or about

contain one or nore sol ubi I'i zi ng agents I n

50 mg/ \‘?wﬂi f@WbPH%75AIPB/mIS i engoinviendimdtiethp AP G ceutriouads are present in the

compoﬁﬁgﬁasoﬁé?alx%t Qﬁsﬁdeg{rat?omg 5 1 ﬁxlg Jﬂé %)?%6% ddit orl?l | ¥ 5 mg/ml., about 5

n a di

mg/mh abt&mtl D mg/ﬁﬂoubcdes 5 an@olLy Bbdut 20 Mek/ad L Bbout RN ﬁlbcﬁﬁ 30 mg/mL
er-sol ubl e organi c solvent, oth

sbout 331558, b 490G i 6P St e DS e n GheteSS memL, about 60
mg/mLS %dﬁ% r’ﬂs %ﬁﬁﬁ %Jlﬁ‘@@lm\%lpl élydut 9b%@7& about 180 m&mk ahout 120 mg/mL,

di met hyl acet am de
about 12§ npF@ gb)outh’EQ;mgzij grouPED xttgﬂnhmmabtanaﬁt)mg/rﬁhe PEG

007) SOBREHA Bkt SR SIRRSHS LS 8B bER hent nvenion

may coﬁhﬁulesﬁﬂh% abdut BIoME td Mk 200 tmSR%r 11 ABD St AAKBLO10 b
out._80% or 30%to about 70% or about 40%to about e, about

20 me, § }et 2517, PaOVE 0B 6/oBLABHERAIUSD 045 AR 80 Tag, about 75 mg, about 100
mg ora%@ﬂt"%?mrfﬁ%%ﬂﬁs%ﬂe' ng a percentage of vol une/vol une

present at a concentration of about

[0072] 2. 3% pharatoeitichD) Yedeplab)e cal:00 t4 kxdiPRnEMAT eoithiatne Br Blore
resent conpositions can vary

the PEG {
Sdubﬂl&’é“%@ﬁamﬁ ?%Wﬁﬁﬂ%\bgwﬁ% sty B¢ pharriacetically aeasptsblsrcatier or

exmpleﬁtxlﬁ%oh@d}ﬁ@na%%oﬁ{ﬁpa pigsent. For exanple, the PEG 300,
G 400 or "PEG 400 nonol aurate of the present

[0073] i nircond meQ}:hmem‘eﬂatm‘ﬁenuon panideatal sotubdlizigdagent 5% contains one or more

/ aboyt 12. 5% about  20% about
ofa wa%éos/gl mgg)g/% %{%ch}ge@g% Mt Ameng prefpied Watssesoluble organic
solventi%g ﬁhaggg; ‘belgigg gkoﬁ(ﬁ(yﬂlnétt}S‘Pz{ce%ﬂe,WtPCﬁ 204 PR %Hltnpglgrﬁs such as:

9
PEG 300, PEG 400, or PEG 400 monolaurate. The PEG compound in the present compositions is
provided in an amount of about 5% to about 100%, or about 5% to about 60%, or about 10% to

about 90%, or about 20% to about 80%, or 30% to about 70%, or about 40% to about 60%, all
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about 85% about 90% or about 95% all such
concentrations being given as a percentage of

wa elodoer3epl ume (v/v). 10 [0075] The present i NRENUBNG/002807
al so provides conpositions of catecholic butanes or
NDGA conmpounds in a cyclodextrin, which includes
nodi fi ed cycl odextrins. The cycl odextrins herein may
be a-cycl odextrin, (3- cyclodextrin y- cyclodextrin

and the nodified cy Iodex
concen GgneBEing 3 ReTSenigF OEXAHRFEOLRE (g RN BeRieso{ (b concentration of
e i) on contains a nodified cyclodextrin
about 2%062) £c‘t}c())}}lgent r gt [ %n of about 5% to about 80% or about
[0074] 10%he ooraiantnatloiﬂ%thc)PEGj‘&oa‘moundszgq)@q RFCSERb cRMBTREONg can vary depending

%to ab 0% all uch ra
on whab?$ ggn %zer?)%rrﬁﬁﬁp’gé)é ezs(flp% I%r%%ﬁ ( Wgnl (?&ﬂtpgee yg:]@EG 300,
PEG 4dofberEG BOPHIEH1a8AROSK tHE Presert | Iimerm@h Edreist ﬂ)aaioﬁabamhnomsf about 5%,
such as HP-R-CD, is present in the conpositi

about 168 ceoutlatiVarebofit bﬁ&/mbomzzog%abawﬁ%a@wt Hyeado b%%% about 40%,
ts53k % 0% b, dbout 80%,
o G308 310 SERHs 72 pou B Rty R o s
about SBW%Béut@Q"/@W Hbout %%, all susia@ncanmtiont behg givsn bea pgrcentage of
iven as a percentage of weight/volunme (wWyv). [0077]
volum 'WﬁéﬁVﬁharnaceutlcally acceptable carrier or

[007 5] ex GIlh@ ?&.Entt F%ntﬁﬁ%’alégﬁ)rblﬁﬁgs nR8itidhs ¥F &dfechBlidBiitandsor NDGA

npOSI 1on O e present i nvention is an |On|C
compoﬁlm-ln @mydodextmmhhmhiﬁulmies Hwﬂd'wﬁaJYﬂOdemOh e cyclodextrins herein may

be o- C)gm%pngggg&-tcgcloggfmg ﬁ;ﬁ?%chb ed’:1 é%d ngzn%ie%ﬂng may include HP-

B-CD £Q!50p ead &rof Qxanfiljgm &ﬂe@rﬁﬁbdﬁﬁ@iﬂ b peesamt C_Blf@eﬁhtlbl) c@fdains a
or Tween(r) 80, TPGS, which is an 25 anphi pat hic

modlﬁsdmfcémewm inavaongenieatipn of e 5o @bﬁ\étrSOe/%&ﬁﬁP%‘g 18¢% to about 70%, or
about %}% 5: e%’bé)lut mg%ic Lt §O% SLbie s O°/W'a];1 be tchnEéHtltaﬁBh@Bbmg glr\]/en as a

Eate an an esteri fatty acid, suc
Imnwn&@ebhﬁ@%hﬂy&m&&Kh%@nade by transesterlflcatlon of

able oils, avalla varietie
(00761 et aothesisTiioRIeal. oo erid b pioextift St HeiPreD, is present in
the co&%&?ﬁocﬁ@ta{ g chﬁc%ﬁ r&%rpofv ab'c:))ﬁf B, aMt 18%%Satfdut 1098, about 25%, about 30%,

actant can present in any desired effectiv L o
about BivHLaboOt mmbam ai%aalmn 5@t atwut d¥oosboabBYYe, alput 6? (p) about 70% or

about é%dlﬂqp%l‘é%]égggﬁ) %atl r%{%}[agé)l %qn?a%%%g g/ﬁh&)g/){%n Qs/v)

[0077)t O ARGHEr Iﬁﬁr{@t&e\ﬁﬁﬁlly RNBerRAAE trrier exarpian thap rrefyédrensed alone or with
concentratlons of a non-ionjc surfactant are Tme né %& f ‘)
others #pthe gpmpogitine ehther¢ssht IBFenilon it ADmP{S, NYY-19M8C FHPRRIIRRIBI,Surtactan

such agg/éqp)x?p%n%gﬁﬁﬁpffs&bggs %hl@l?gfétnoﬁgic{ﬁ&\é %ﬁct&rﬁs f@p%hple polysorbate 20

ercentages of the sur actant are
and pol@btiie §E copniagaly é.%ﬁlﬂ))le akq m®mﬁfr08&®ﬁ® 80, TPGS, which is an

PCT/ US2006/ 002807 h t |
L easoe 207 | SOTEL it ph MESACR bty e
w1th019 hanattLBn ﬁ'&ﬁ'&smbngbc%l idifen Mty M‘@ shEle §§t’hbsl,\f/:ctyp1cally made by

vent onh S a no cel ulose such as
transeNEilﬁ@mldn OFfZegeTitde nrbsjlaﬁfmbﬂbleclalsbvﬂrds@rlcaw 4nd gasactf@ eniaprafil®,

o e TR, SR, GRS o
presenf n?eré%/ ci%rsu@@ foéch]ve%otuﬁt RULs 22 HocorceaBRest dboat 1% (v/v) to about 100%

be présent at a concentration ,
vIv), gmablg%m 9%@{5/) ROdOuHYE (e andsope predareblait ab@ut 10% (v/v) to about
0
50% QSR’ Cg.g{s{)%{i 922)&3815@%23?6&@? cé:gfcgntra%ons of1 %on'\%nmrggtant are Tween® 20
at a concentration of about 9% (v/v) to about 100% (v/v) and Tween® 80 of about 33% (v/v) to

about 100% (v/v). All percentages of the surfactant are volume percentages (vV/v).
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about 1% to about 3% and CMC may be present at a
concentration of about 1% to about 4% The
w@eorcesisages of nodified cellulose are in wei ghCT/p82006/002807

vol unme (w'v). [0079] Another pharmaceutically

acceptable carrier or excipient that may be used al one

or wth 10 others in the conposition of the present

invention is a water-insoluble |ipid, such as an oil

or mxed fat enulsion. Exanples of oils jnclude cor
[0078] oi KWnothesphmemeesudically accppiphle carigt Olb‘?"lC‘Pl%fB)F}b@éé‘?f‘Yot?el used "‘lone or with
others 1g] I];J?ﬁecgo%har?(s)féllgn %gglxe%?%%gl{ fglll?/%nt é)\?ﬁs Ila%‘gcfd?ﬁ]é‘cpcellm&zg %uf:}?‘éts EC, HPMC, MC

and CMQt T ﬂn@dﬁﬁsﬂ kelbulutesdatrbe p@é’seﬁieﬁ@ny Hediredlofieetivd A0}, sTbleas a
wat er -i nsol uble carriers may

e (008, 0
concenFatian alyodiel oo ABME 2376, onaone Ot 0Bt T8 OB Qi &yt o sbout 5%.

As spedfi¢ Qxa?&slgsEg 5@8&@1@? @Qﬂasgmf%%bgfoﬁﬁraﬁ&& 598 WS AboRB20%; HPMC may

be preswttaes comesntratiineotlabpitd). ﬁ%rto labcmt 188 Mﬁenqyrb_fslensemt at aemyicentratlon of

ok S ST ARA S S BuPIERTALR, L, o . e
percentgi%és\@{ rﬁd?i)lﬁézloééiluﬁy@c/ kb Weigh®? per AltME (WRYe (V/v) to about

pr esent at. a concentrati on of .
[0079] ab@umﬂ@@/pl(lmyeutmam a@a@ptablemw O £X9ipieny thaignaybe used alone or with

others %S(%H?Qr}asslt{ fgﬁ%ﬁrt };W(: Q/r) 1s gglgl%é@éirﬂgg p?J @&oéﬁtan oil or mixed

fat emud§10A. (Phanipled HABR]indaddERA bl Os!éSarﬁé sdeldeily ﬁépp&nﬁmt aﬂ,rsogbean oil,
conponents may be used with the API, as poted

mineraCaib R TorrgascamBEcD ot SIS Lo LB AE ARG guch as

conposition of 10 ng/m MAN
Imrahp%@%%@j k%’f B§ 8%%&52%%60%0% w v) HP-(3-CD, bal ance of
[0080]t h&heavatérens2Gblb eannxgrmayebe sgiltim bdmbinetion mlth@tl}’ one prmpre of the

water—q%g%lbge? J:q?*ﬂerts*pélcb ﬁ%}@ﬁg (Q)E}?H%SI nat 3?}% $U c%an%ql Zcﬁll as &e%%@% or Tween®

go. Ppreferred embodinent, the HP-[3-CD has 6 to 8 degrees
of substitution, but other substitutions in other
[0081] enﬂamwmt-lgsdu]ele Welid cagfiers ican bhpresqnd i peanst desjrpg gtfective amount, such as
aconcmr&ﬁgéf)g%jfu?;%‘?o(g%g lt(g%té ug%O(ép 2§/'\)’/%t R&]‘r:tl %}Rﬁ\é) to about 85% (v/v), or
about 1584 W/{‘/l) t8raBoal B3O (Weyl @il ﬂ1a30>erpeémn1mtlarcoammﬁahom of aiiwt BYo (v/v) to
t he saol ubili zers o&h iluents or exc

about M/e(vﬁvwms@ Tt GO M bR B! DFPGT ST ALZBou 10% (W) to
d of h
about {74 (YR hr oy G oy SRR L [eo006/ 0008

tre PCT/ US2006/ 002807 [ 0084]
[0082]1 n Gorobihations wif ek veious cartier ¢omvisments mayrhowisgévith the APL as noted

~diluent .that is sa
sbove.{ Qe BTG HE I5epoeh bRty bt FanER foisds
compo@r‘ﬁ@ﬁ lbaf h}{g/ﬁt M. RENRI3S (RGEPEGSAD, 3090 [WASHP-AFCID sbalngh of the carrier
wat er suitable for injection is used as a dil uent.

being ‘{vaelss]nab]mfpmmupn dntb lapinpdcE Wbﬂ whigh desigpaiesy recognized grade of

i ents of. S
e LBy ) BBt B Lo o
degree9bf ﬁiﬁétlﬂh@ﬂtlﬁn afier gestifutioadin diherfeﬁ{boéiiﬁmlk e welewihinahe scope of

AR (2003); Ansel, HC et al. (2004); Rowe, R C et
thlsm‘aﬂntlo(lw(}@}edaé)ﬁﬁeGarg S. et al. (2001). [0086] The

[0083]\(,:\3 i Gﬁs’tlotb'eo ﬁ%ﬂg eg ' g loax%%%‘tl{%éﬁﬁg@&lli@gﬁaﬁes%&fiﬁ hre dissolved and

accor
remain in solution, one or more of the solubilizers or diluents or excipients herein may be added to

such solution to optimize delivery of such to a subject in need of such treatment.
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desired use of the catecholic butanes or NDGA

conpounds, such as the NDGA derivatives, and may al so
WO p@b8iB6Ot her subst ances appropriate for the Peor/E@smee002807

use. Those skilled in the art can readily 10 sel ect an

appropriate buffer, a wde variety of which are known

inthe art, suitable for an intended wuse. [0087]

Ther apeuti ¢ Met hods [0088] The conpositions containi ng

t he. cat echol j c,_butanes, including the NDGA co
[0084]1 5 If*"i%*ila?l%%m‘a%dlmﬁ’é‘v dDY§nEioR peqitides grdifught tb?téagﬁgﬁtor Water that is

- i
sultablg lfgﬂela ggofl: 21 ﬁ&f E é%\@%ﬁ%{?{?gﬁeg &ftihaﬁégﬁéolél?{mrthéﬁﬁharmacemlcal
comporsmqnomhxgh waar sbletablls édr inje06i8®]s uFbd apa didwant. i nvent i on

[0()85]dI :}Ee(}ixiagxgls fuﬁgql[?ﬁatcﬁ%o a lg Eg%g%o %zi:itpiﬁ% Ssiu;tgl?lg‘%c?rsgg rﬁgrem are described in

a varicly SERRAR i8N EREmPRY bP s EafRthd SN 1pi GASE described in, for example,
psoriasis and prenmalignant condltlons and neopla5|a

Gennagu¢hRa€00B); Paegdi Hi&let al. (296 Rasvaa R. 6ret@y§%®(5é4 apd Gurg, S. et al. (2001).

[0086]dI Z’Elg ogx%p%sﬁlg)\#g g}t 1:1]c§1r1]? @ 50 r OV c@ t r e {ges fecf%d according to the

desired@bgsdfithe eatebholi® U@ﬂahéfs&irll\‘HDGAr@)‘BrLﬁoﬁmm sﬁdh@mtﬁélNDGA derivatives, and may
i ncl udi ng cardi ovascul ar_di seases, stroke and

also inglpde othen §Wh§¥@nceﬁr?@pr%>rléseefﬁf theripisndadorses hhessekillsdu iheet can readily

select Iﬂﬁé@f‘r n’aﬁ%gﬁ aerrf W (%EIT LA f;\g%lgg hrcéq@%% 1h WlfelteH{j lsi¥able for an intended

use. sclerosis, ulcerative colitis, Crohn's disease,
chroni c obstructive pulnonary di sease (COPD) and
ot her inmmune system associ ated di seases. Additionally,

[0087] heTREESRAE Mandddvention provides for treatnent of
neur ol ogi cal diseases, including central nervous

[0088]sysTJ@m¢QmIsC§ams corpigtingethe g@t@@@h@ bataness intilubag e NG compounds,
find use A{Re(zggyi?elu HE" %%t%d,l rsﬁlang%tpl‘xen e(:t nﬂ(eed oq‘fglqél} ‘ﬁéaq}ng{ltaﬁn any number of

dlseas@ﬂhamlaemich chidehqlicafifdifes bflMBGA empmids @dasbé Oged.
tnment of infections, such as viral infections
10089l| ncﬂ’féﬂpfﬁﬁff’\‘/ ivgaiden prRuides &y angthodssnd spmppsitonsder treatment of disease

1nclud¥1fgaﬁ§%§<5rﬂg oﬂoﬂferatfv% p?lggiﬁi ) ng | %&1 é?glﬁ%%}?%ﬁ?ﬁ% psoriasis and

ruses t require
premah@\b,nt b&dltl(ﬁﬁ abBVﬁOIEB\VQ s\iely ascigirhepitholdl eoplasigr dysplasia. The present

v bR B S MR FehT38) e YR vy o

compliBatiBRASsullifE frbfi stbh hh’(ﬂﬁ(ﬁ\ing QMIMQSUM r('ﬁ’déa@@' Jilce and hypertension. The
CGener al | such hosts are "manmmal s" or "manmal | an,

preseninsientiothbisther rewisles for dreatest bf wAlamynatery dlseeses ecluding rheumatoid

or ) o ) S fy ‘ .
aﬂhrltlfgh(gﬁqué?tﬁgtlg\,ﬂ%ﬁgp% es?lg%s&sg h&ﬁtaggca %%%igg%{ﬁ‘?&ke%@e, chronic obstructive
pulmob&sl/ dﬁzw@(ﬁﬂmﬁﬁﬂ otl@éirimirl)ime 8y{temGssocthtgisdisgadesC A dditionally, the present

rodentjia (e.g., tn ,, and rats), . and other i
1nvent],pé),ﬁ1;ay1§es Oﬁgp%}g}eﬁbo rgaélfqlp@ca gid,%:@ges Rehding cegtﬁ%lé)‘g:rvous system diseases

eﬁﬁ&g u
and neut] n‘géarﬁe%%cg\}g%sea%@Qu%%%gzﬁénfeﬁ’s%sr?ﬁﬁé %}t ia, an gotropﬁuc lateral sclerosis
and Pdrkimten’ svliskashe Ithal fathsr emhoalmientmimhelbrsseat mvefitidnngrevigss for treatment of

infectip et 6y Y BLEHERE ST AGFET e Saura| RiRine g tamsripton or

replicdofS @ﬁtamélés Y S %Séﬁhﬁﬂﬁhﬁ&@%ﬁpbﬁlﬁm\é%ﬁﬁd@ 1Y, HarfL@v HPV, HSV,
as wel [ 0091] Forrmulatio osages, rout és

HBV, &BW, W eatceha-zm’ner[\@ﬁ@,zqdehuvmmepmmsrmdﬂCo«ﬁrutshe

[009013 n\é%g\é:’mg&’oqfa ngr?;lfh%gtts Ia%/eetree}a?%lllen etlccgidlrtlgh % Be s&?ect methods, including human

and non-human animals. Generally such hosts are “mammals” or “mammalian,” where these terms

are used broadly to describe organisms which are within the class manimalia, including the orders
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adm ni stered to the host, where an "effective anmount”
nmeans a dosage sufficient to produce a 10 desired

w0 e@alos13ed n sone enbodi ments, the desired resuPCT/US2084/002807
| east an inhibition of progression of the ,neoplasia
or dysplasia. .[0093] The appropriate dose to be
adm ni st ered depends on the subject to be treated,
such as t he general health of the subject, the age of

& e égate of the dlsease or condition,
Cammlfﬁ ‘g%and&ﬁ s}, fedegtip ?e&t guippRPigh.A8d sats), ped ethpbnammels, including

e, SEATH e S50 Akt gHEEMI 0L AR SARIPRL g

In manmgntbgdmhﬁm@ﬂ;, the lgxs‘anmllme huamas. mAyine nastielsrirs b Linedest for&litperlrnental

dosage re mnthln he broad ran
investigiiing. st RSy e Do et of Dap e Enrbe e present
inventib®iswRibBEEbIOo i@ inatiaeChs o about 600 ng of active
phar maceuti cal ingredient per kg weight of the

subj ect. The active agent can be adm nistered in a

Si al | doses. Preferred
[0091] do gghggﬁpgr%@g{)sga \e/éﬁmgboé“lﬁ% Oéngmnl‘&g‘a%? 31} det erm nabl e by
[0092] t hdis en®©EmBkdildeni 6F thdBivafition) ¥n 8ffeQivéakiothyofahe Eﬁ@é’iﬁ composmon is
r effective dosages can be readily determ ned

admlm%ﬁfég &9 thsrhash ghgresas ‘feffegtiveramounsy memmlpgageram@ﬁmé 0 produce a
desuedtréélﬁ‘ﬂ 9n ‘§§1th Q}ﬂb% Hffrﬁkgxtsd ARSebirePRmEis Gy [ 1121%1’[10{1 tg)lfl progression of the

of agent urse, vary dep en

,neoplamoxtqlxsplaala agent used. [0094] The frequency of

d ni strat.i oglloof t he .act.i ve C%ent as with the doses

100931 ;' he pRPTaBHRF R begyministiored depgidsan Bagdyrcbip bijecated, such as the

general\d&hﬁllﬂ bf th@'sﬁﬁ@@teth%taéé BBthe REGLLD IR Bl AISE BD %s@éaste'o? Bbndition, the weight
responsi veness. 25 Thus, the agents may be

of the syt hetségeef tammmor, fiop exenplereSentailly, abowdk] g tcmhchhlSy)O mg or less

ey e S5 PR ORCH AR Enq EFYEDL] 00 Sl 1A ngpstrd oo
adult. ’Bymmi |d0§hg®§ ared@iytin thieeksd ﬁhgé@ﬂéﬂ%ﬁt 16 Bl%rbf%@t‘iveaﬂﬁhﬁaceutlcal
sone._ti has passed, such or 6 nont hs, and

mgredl?‘ﬁ é’ﬁf kg Wisteht ¢ éHbJ%@é? Abqs 608 rrpge?f a@avephmeeutwengredwm per kg
weight 8f th@R0bRS:. THGRR)e %&np rﬂéaa‘aﬁﬂﬂi's%?égl Hes ﬂ%? e b:0 xr[B%%ty&nc%lly, multiple

active agents rray m ni stere one
doses. Bpeéqrroqﬁ dosbgesdosogivan hgamt amewhly deaammabmmmhn@é ofosiill in the art by a

vty B g 3PP SSL SN RIEDLS S o riary it

art throagh tdaﬁﬁé: efalPEstavlRhiak dosd 1R ERRE EGSs. ’f'm:earﬁcﬁink 8% Oééﬁt Wﬂl of course,

nmet hods and exci pients are nerely exenp are
vary dependipg,upqnrhe pagicularagant pwd6/ 081364 PCT/ USZOOG/ 002807

[0094] [ OQﬁg %re{%ﬁ'en?rg%!f 5(!118 1stfa{1019 6P {hr eag%\lljetn %g?eng]% rgﬁ Iqle %?%93 will be determined

aln mnor

by the @tﬁbgt/amaeed st ﬁge a&lghlr,l dstpsesdtatng hrath Bufuk akd ﬁzﬂleﬁgﬁa@ﬁ&xsweness
Th tonicjt dj ust.in ents, stabilizers, wettin
us, the Aerpls ngy RaadminsiEredeng pamae tlmﬁs daily. ek 910@ y or as appropriate as

conventRR9deRImitah 140 %@&ES 1{11?4/' §§ &?htel%{ltté%t . § 0%, as for a period of

appairent, to those
days, weksion gl’a(mhhss ﬂﬁhalotragaautlmtdabnlsmnwmagasséﬁ,t duckds 3 oi\/BGﬂfon'ﬂls and then
(1997 The conmposition or

acminisfP ik i Reesmﬂé’wg% HFRisePEHONEY | 1 any  event
[0095] COR ﬁiaﬁmﬁcéﬁﬁ@ﬂtdoﬁ u{) Ehe e hgglgg&le%&]g% 8%%%%3@&%% or in

desired state in t e subj ect
approprigig assclcjefa@;e af gietts:s frocombipatidn, Wﬂth(mherlphammit&lly active agents or

B N N
method 9@ H&ipi MR ERBARGHETY &BmblrP et Rt APLE way limiting,
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carrier. 10 [0098] The term"unit dosage form" as
used herein, refers to physically discrete units
wa@iobakldes as unitary dosages for human and anP@EIUS2006/002807
subj ects, each unit containing a predeterni ned
quantity of APl of the present invention cal cul ated
in an anount sufficient to produce the desired effect
in association with a pharmaceutically acceptable
di luent, carrier or vehicle. The specifications for
[0096}; |, dn additien, ifi Apsircd dha garripnpraxcipient maymoaEnminos gwauiis of auxiliary

' : | and 15 .t.h .
LT T T -
agents assoulsdyiagd agerith  Aaiubl methpdusibreparinheuttodssage PO e known, or will be

Kits with multiple or unit_doses of the active agent
apparcilly ﬁv iR %‘b‘gg‘ b HE FeesEnReminedon s Bharmapeitisplcipiqacess 20th ed., Mack
PublisHifle @6 0R &Ry E‘Qi gb%? qt ebﬂﬁéﬁti&%ﬁfoﬁﬂuﬂaﬁ&] %eéddﬁhr‘ﬁséfed will, in any

uni t doses of e conpositions contal ning
event, ¢rmtaig hglhutity of dreesPlsadetuas tot drbieNDGE desitpdstatd sn thielsiibjeet being treated.

00930 ] G BB Ao B S S M APL o

composifioh ELREIHGorPR JMHIO GlafR| notalCRnHe bi AbiIRE: phithRE& cally acceptable
Optionally, an applicator for adn1n|straplon of the

carrier pr esent conposition is included in each kit. [0100]

Th I J 0j.ect & i.t.ions. can .he. . . .
0098 T SRTERE Nl D5ES B0, SRR Aty s sl o
unitaryidobages &stiemiaal dnd,aninndl salyects,teatieahit Yontsidgul me@adiflived quantity of
AP of nd intravesicularly, as appropriate for the disease )
ot {hy Hesept BYPRIPIHCHACE Briperiquah siriicient tegreguce theydesiged effect in

associatibg we@ HhhQRgcAly eIc@@thJlg 8@&@111:,%&)6‘? %ljli?l%ég?ﬁlﬁg%eciﬁcaﬁons for the

intended to be adm'nistere y Injection,
novel uaitglosdge founs afithe presersénadtipmiegeaded thdyartitkiar conpobied employed and

f exanpl e.by .topi.cal , intranasal,.|nhalation or )
the e g O AR B 0l e e Pagq B Reien Stvppieielaie e compaugyd in the host.
[0099] f oMty vhieh e\tEHl€oeXBNIIsaE O the altdfelipBntaél iR Rled & the Prdd€nt invention.
interpreted as limti nﬁ(gt he present invention. 3

In suchykatp oipadgitiorde gheicontainensheldingrike wokinde ol wngt dases ¢fithe compositions
. HP-.£3- / = ' I VAN, .
coninff 2 AR BECAN oSBE b FURIE NS g e

insert vt inbtridtivesl deseribingdhentel and iattgndagebéne filsef thedtubd inntgeating pathological

..sol utjon s .optjonal |y m xed w an, exci pi ent
condltl%rhallf lgier%st.\é\ﬁpaeﬁqtﬂ_y, %%pé]&lﬁﬂﬁb ?qria\g‘ : hs%gwtof é}%’dprp%t composition is
include@Xg bdhaht. may be used interchangeably or in 18 WO

' 2006/ 081364 PCT/ US2006/ 002807 conbi nation with each
[0100] ot Hée prespmt injskiablelcomipasitiatresan beradeinisierediaransedlwasluding

R L G e T G T ———.
for the {iS@dse td\Nbe tredfed aPA BT tioh Il in ke artBWABR e ddThRRARLS of the present

i NI, U S'Aé;d) Anot her sol ubi | izing agent or excipient o
inventiQpsrg 1pfgadedite; bg gdminigersr e dnieetinn, %mdmmmmt@ 40 be administered

(Eat . )5 ena, CA, .
by othet Rt 58 gl IS Al o, ARy RnblSRHRD Repidation.
{0101] HPThS EgEmaled €0 tB BBlowetre epsmesiant ininatuge Shd@t @ot to be interpreted as
nmul ati.on. To make this formulation, MAN was first :

. .. for

limitinghe ZESTRGISIIORG 300 t o form a MIN in PEG 300
solution ("MAN PEG 300"). The MAN PEG 300 sol uti on was
then added to a pre-made sol ution

[0102)  Example 1. Formulations Containing M4N in HP-B-CD and/or PEG 300

[0103]  In this example, M4N was prepared as described in PCT/US2004/016117 and was
solubilized in a solubilizing agent. The resulting solution was optionally mixed with an excipient

and/or a diluent. The solubilizing agent and the excipient may be used interchangeably or in
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of HP-(3-CD to forma MAN solution in a PEG 300 and
HP- (3-CD (hereafter, a "CPE" formulation"). 10 [0105]
wab@a/ogr3epar i ng the HP-(3-CD sol ution, a vol uneCT/US2006/002807

expansi on nust be accounted for. For exanple, for a

40% (W v) HP-(3-CD solution, a volune expansion of 0.7

m./g (i.e., 0.7 nL of water displaced per gram of

HP- (3- CD added) nust be accounted for. [0106] A 100 nL

solution of- 40% HP- (3-CD for use as, a solubilizin%.
combinatgemwith seshortherx Ensisekbiliing agentier SO Pefflsasgdpfoxigy controlled

W e placed i s. bea i i i
oSS BAEEER G S0P L RUBIA a8 e o o
RDI-82804HPB 08 hd. I N8 80 EF 1aR1erd, NISUIS.AQt Amlticy sdlapidiethg agent or excipient

About forty (40) granms of HP-(3-CD were added gl ow y
used wasoPR(h 30 tabtainasgfranmiSpeetsin Ghemegalss Inca((tad: Mp-EdP841akno. TB1228)

HP-(,3- to the center of the beaker so as to prevent
(Garde%d&}%%?yst al's fromsticking to the beaker wall.

[0104] They i ddbodiRe s uhd PReiith, BPLE-OBaifdE@BO weRdpragentin a single
until the HP-[3-CD was dissol ved conplete

| .

formulatiosudlo milkeshisdomanlation Meewes Hishdissd kNG Gratisgfaen 2 MaN in PEG
« | Py, . i i .

300 solf B} MNP L i MR EC U R AR Paddi fo £he made solution

of HP-$IIMd 8fin afMAD aslintidR ¥ 4 PER30Dand P -B-OTA(hereabikt) hi“GR Bfdsrmulation”).
stirred for about 1 hr, stored at roomtenperature,
[0105] andVivarsprppasingdhe HPEB-6IR salyinm, a Thlusne expaniien Bisthgiacepymnted for. For

ool B BB SRR G RLEF IR B . o e
displac% PSI r&xﬁrb?‘fﬁi—ﬁzﬁblb Q@&e{g}?ﬁnﬁf&e&cgﬁ%é fgd cyclodextrin
Sofut ons may e si arly nade, for exanple, by

[0106] SUbS 100 bl oQ:tidR-of FOGHRIA-BDabhese aymdiohibélizing agent and/or excipient was
cycl odextrins, 25 adjusted, for, the opri.ate

made a6 SHISOIE et bied WHL Wi Dhiced s Elgesoapk B A sfighi7 he beaker was

placed % %%#Eﬂﬁﬁ%%ﬂ%ﬁ g{e égm\)}g?as%e%@ﬁ? R thedib@nspedd. abssk 5&9/ (40) grams

made as foll ows. About 1
of HP-PICID fvetd1déd Yoy [ BthEBisgWF b usingrasspatittetd disctthg FEs®-CD to the

beaker containing a stir _bar. The beaker was | aced
center pfiha bpskgheR Feloraréat BRch-CRCtals Hipap Sigkanesiaring feoles yall. The HP-p-
at. medi um speed. t . | :
e sffon 5 HFLERE R R TR A A48 UL ABh 39080 pon i
inspectlbt. MTHN@s i luttorsPaisuted. abSteOMAN, 40utPnil: GDWFI xiaspéded to this
was stirred for 2 hr or until_all MN was unifor

resultingisobaivaed ohtait bR minprodicing g final q,féutfggnégf@ﬁppt 4%%e HPI-]B-%D. The final
. MAN/ 40% HP- [ 3- P 0 . .
LA E30 1 06 R SRR gy fomio.

metho@BPMbkiaE the Modified cle1o@sitrin folatidramgebe valladgp @fdown to obtain the

_ solution was desired, for exan‘gl e, t}11 hr (gﬁago S%JO{. Lt
desired pgumE 0 ForoREUAIRY: 1thercogesniEakplt &) othgrmefighsyciadextrin solutions may
be sim%%ﬁf%%@%,gg%%ﬁrﬁpg ,30?!@%5%&1‘13’[1 It§15- &bl oith e%’é’cg{iﬁ}g r%yclodextrins,

e or so I Oon was opserve

adjustdd o5 SRGPpApriakycoutehtstohsviadhdMidictry doalribed gbdee beaker
agai nst a white background fol |l owed b

y a 5 dark
[0107]oackdPowheolution kf MgNfas p cppasabpien @bl 10 wafak @x40%kd-p-CD was

fi I MAN/ 40% HP-[ 3-.CD f s,.stored ,at, roo
st oDk Db B Ao A £ Sy SRR gt £ s o
contaiffiﬁg GRAFHARTHE BeRERNRE piRe®bn a MR OplaRiaal fhd SR bar was set to stir at
requi site volunme or concentration of  MAN. Fornul ati ons

mediugospeed. nAbgit MOhg of MaNheare slpeilpaddedito thes8)%o HPepré Thinythe eenter of the
made, such as, for_ex substit

beakeniwlélthasgig pha enaalpr She Y NAGe H%@%%@Wﬁﬁtwﬂ stng $'r or until all
MN \%%sgxlcn%%rerﬁfyrsluggéndgg %vliltlh'c:)% a%?%%ﬁ%e?&bﬁrgs&t.d?@ﬂﬁfw@hﬁ HP-3-CD mixture
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10 MAN remained in solution after cooling at
concentrations of 1 ng/nL and 10 ng/nL in the 40%
w0688 Bex f or mul ation for greater than 7 days.P¢DUSBP6/#02807
100 nL solution of MAN at a concentration of about 25
nmg/mL in PEG 300 was made as follows. About 100 niL of
PEG 300 were added to a gl ass beaker containing a stir
bar. The beaker was placed on a nagnetic plate and
the stir bar was set to stir at nedlun1s ee

was optiorglly hegedat S0AN frerhous 3O WY (ai@ageriba | BT %nmf Siohmon was

T e e e TR
to ensuWnPﬁgE&b AR W4N’aq' he MN/BE-F-0D hiktite o Eolutid Whs observed for

N had di ssol ved or was uniformy suspended
presenceiof hny tindissplvel] OMgEbp boldipgthe beaker agﬁh@t a whie peckgzomd followed by a

o T L TERLSE.S OBHD 0l PO o v
stored %ﬁ%rég%q%%%ﬁrf%a Ws%gs‘lprgfec’éﬁ R Geftorrhadfodlss Aayta@caled up or

O m xtur | onger "as needed to ensure
down te obplnethe redjuisite Ivuhlnmmr@:bnMNatldmef MANY Peand@aions oenigiang MuN in

IRV SRR
in the ﬂ?@&%&&&&“ﬁedf a‘?)lojvé)w ofer %ygaﬁ&tﬁ%‘: WSQH@Q)OMQQ KiaBR If @monstrate that

sence of particulates’ After al was observed
MyN rmlmi 1d|36]$1t1b1v efiier cohkng etsugmmnmgtlwalE@gMOa%{bl QigsnL in the 40%
d iately or before the expiration of 48
HP-B- @Pfor&‘ﬁ@ regré?tﬁ”s‘ihﬁpg d¥S-ot her precipitates m ght

[0108]f orAI:néO(L Lcsroﬁﬁitoglo% M MOnEé}ﬁraWo??oduPEﬁr?g@ﬁLiﬁ |PEU 30D was made

heat ed agal n at C for about 1 hr, with

as follests. rAqug ;lOQ)mIaoﬂP(ﬁG peQwetd aslde@tqsa glassrheakergontaigng gt bar. The
di ss

d back i.n sol uti e fin
beaker S8 et onag ool e ot Bt B el Bt () A P ypceg. Ao 25 e
of M4I\P{3v@fe9§&€19 afd&QMolthgPEG 30018 thY aRs o1 thebehieer sdl thel alalp)f(arspatula to

down to "obtain the requisite volunme qr caoncentratijo
iy for 24 hr or

prevenbMMWm Flgking @tth%h%akébﬁ’@]é1 Ahe 54%1@%08%1}%?“%?@%3“
until all?ﬁ/gﬁ IK% 58%%6@%@@68 £o] t uspBhddd A IRUE an &’lumps beln% present. The

I ng rocess descr’i bed 30 above
MN/PBIG 30REGt46 Gvas opREGI ¥R ated rabil‘tanut 60%C f{nO@@Q‘q 3(0nmig Gomtpnger if a larger

B I T R EO S g e

muxtur@fj di fb&géoasrﬂee(fgd tb @ﬁmﬂf@ %rﬁ%l%te‘@éi@hﬁl%n OB MEN. STV, NIPEG 300 mixture or
de 20 WD 2006/ 081364 PCT/ US2006/ 002807 as

SOlu'ClOdmr(lbmeCthO pespencs o ag}' nadissobeeddylaN brbaldmeige healer pgainst a white

backgrgtlnchg)gliohw&@g edtgrk b:ﬁ%g d VYIOBIQ %?c% dﬁ{égﬁﬁ@ﬁ &artﬁ%d'téi NOfter all MyN was
observBd & E@di@sowbﬂv BE(EesﬁﬁﬁlgSMthBBﬂB(QOKlﬂlﬁlorﬁSaMSd ithimediately or before the

. above for exarrpl e, at a rate, of abaq 0 per .m.n.
expiratipreofNIPEEP0E R alsdaather Bg?%%teéfmgh’fél %tnhé’rif%al%%émed the MyN
/PEG ﬁtoﬂtlo fco{;lfa%b & ragﬁlg a@g@i @ ol abodt 1 G IV\HQI sttl‘i’nﬁé‘ @n a hot magnetic

ensure conpl ete
plate u@itllsablqu VOu5. dlélébb/eddbdck 1rmm1mfonl\/|2[ﬂdb Biaa BON/RES B @ solution was stored at

HP- ( 3- CD | t t
IO e TN AP e —
obtam'ﬁ'l@(lleg&sﬂg PhIBme &% LR MY ioPS ARl ?Qm‘rlﬂatﬂfns ¢eMMindse MuN in other PEGs

rirate to produce the desired vol une or
may be mmbmltynmdepsuchfas NaNERED e, 39CGubstdutir RBG GO0 iThe pseasekdescribed

| ter-st r|I|zed using a 0.22 gm PVDF
above %ngé(ggog\ab}@rﬁb ‘@g 13016 aélritf’er i lized vacuum driven
(010900 i ﬁﬁg)g'rnéﬂ ?t%}al% So1h®h 54 FehuMBBR caRsmay AR G 300 v/v), 20% HP-B-CD
(w/v) and 12.5 mg Ms4N was made by adding 50 mL of the 40% pre-made HP-B-CD solution (made
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10 No. SCGV T05 RE) (Billerica, MA, U S . A). The
filtration process was driven by vacuum force and the
wo 2000834 i S collected in pre-sterilized 250 neCTUSRE6/002807
bottl es. The bottles were then sealed tightly, stored
at roomtenperature and protected fromlight. A stock
sol ution of MAN PEG 400 or MN PEG 400 nonol aurate in
HP-[3-CD can be simlarly nade by substituting PEG 300
d Wi.tg IEEG 400 or PEG 400 nonol aurate in the processes
as desepihed PR g to,p glss bopker epnizining aetinfay PEGNaYBLiFPlAt v, the stir bar
stlmnévﬂﬂ\lﬁgcﬁ@n‘k?géd;gn{ é:dd[}@g E!ﬁ @Qe re-made. MUN/PEG 300 solution (made

nmonol aur a sto
as descfrd]eéglbovﬂj fmanxmplgah alnae (dlf hlmwdomm pér rhm e MIN/PEGL300 was added
nlstrat to ani |s. . If dilution is

by use e aso € LeN ¢
oo BIT e o P et o it tisanedBithe vally afttbgbesker and to
ensurel dmpfdie disEb‘iﬁt%ﬁfj e 28] tfoﬂ%f l\foN/P%??% n§ ’tlg?ﬁ%—%%@?%oﬁ?%ﬁ initially

the osnolarity down. make a
appearg h:ua IWhEte oblutibrg bet @\&lntlmﬁbf etamie ¢ltar\Wpbn caftinbudShith OThls recipe may
ck sol ution was added tqQ a 20 gl ass vial.

be sca],gg um?r f)wwgf appraprighe o pregugerke desine veiimers cgpgg@gatlon of M4N/PEG
300 an8 HPLBLED. 'Iﬁe 38Kk E’dlﬁﬂl Jf Rad AR %HIFE b%dlgg ?tzuﬁm%m;rmembrane such

gl ass vial was closed and t 1'On "was
as a prerstesitizedevdcubny dstvak disgosah Hottllemqe ﬁttemgerhh@ne/ bthinad i@ Millipore (Cat.

No. Sé%{}ﬁ@%ﬁ% (?%l hitdt 3%,3 ?Lgt NN lgrfaééﬁ gl‘;)c%ts %Jals |d|1~1€§r9 by vacuum force
and thfiRra&d 8 R:blléoiéi‘ﬂn‘b@&b‘t@fﬂlijéd QS@r}nﬂ 'gﬁﬂ? B@Jtle? Ofliel t?otttlc%ﬁgere then sealed

filter nmenbrane obtained from pore
tightly gitened ﬁb@opggt)enxpgamrg pi¢ proteged ﬂbrs hghy A*ﬂmek foltiormdf BN/PEG 400 or

MNPRS00 AL it winpr

400 or'Pﬂi*E} %) (1)} ﬁlbﬁ(ﬂaﬁﬂ@feﬁn tH B EeAR! d%gcrfﬂeg Rbbve, Stored at room
%@r ature and protected fromlight. This process nay
[0110]be AW PEGH3 WYHBHRARD, dLDOBPRGHO00AE-B diidios M dI/RIBG Yoe

h 1.2 4 dil ut f
oyl iSRS L2 r d 0 ATt
vitro oPfoR6@Rehi GARLH Phto GRIL M. Nif rdQut@Ms%sE&&;ﬂ? gt8glg{<‘.’>ltlﬁon is preferably

[3-CD can be nade as fol
dilutedgp W1, énstegd of peding) fae eknple, wwmstto btepfthe nmh@lhﬁtyrdovﬁﬂ To make a 100

mL of %@gﬁcglrtégg%gh%ktong ﬁ%lf){l o gg“brlar S ugg&rggn%f¢% StgF%f(gutIOHI-WéS added to a

glass viahgAbbIGS OphBilof WH waladded & the 5OREL. bPhE 3roPssatish iPMe §al to form a
fil um gﬁgeed About 50 niL of PEG 300 are slowy added
diluted,sglutiqn. gl@s%wa]‘_]psaS( ajosed ang thediluggdbspdutivaakasrmizgd well by shakmg and

ieri 0814819y 005 SO0, B8 58 B 3551 B5300GLOEIPRE pv

membralge, stch asel pre-cferilined *lzz&ahm_rdnv'éh elispbad lbb’@lelwpr ﬁltéﬂ mleﬁbfagé obtained from
. about r xing. i s .caonplete is placebo
nillip g et NS0 P B bums M%&SK» nieiration proge gy driven by
vacuuniRIFES AfHathé ke wal§ EYRBteRYn BACHHTY 9@‘56 n?ﬂ_gﬁsg l%dt% ﬁatﬁle bottles were

is collected in pre-sterilize
then seqlgg tighthy stosest atireemaereperetareahd prgtet:ﬂe;i ,froat beted Tats procsss may be scaled

o o o SRESA B AT SR SRR, 3] b o e

[0111] t he\ flesiulation SHRORIMOE Bbd AHI1ARBo ¥R T @RS R4 3 % HP-
Further, PEG 300 may be;%;bubst |Otcut ed V\/Intm% ﬁ(}))EG 00 and 20% HP

B-CD cpebe nude ao frdlosisr Epenakasa 1@emLrsebitiof Of th2pldResaibi sontrol formulation,
i,n formul ati ons cant ai ni ng
about Sbuy“ﬁf §?€§Lﬁﬁﬁd}3b¢8 @ 1o a piags bgier ‘%ﬁ’ﬁéﬁlmﬁg ﬁéﬁimﬁrm aghegnetic plate.
T TORE - D= o Ny col
he ma%gﬂicgé(lgﬂs r1%%e§||% QiR ﬁ[icb RPN MG sfeel Cabvout 50 mL of PEG 300

are slowly added to the 50 mL of HP-B-CD in the glass beaker by pipette to the center of the beaker
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10

15

10 nethyl cel l ul ose (HPMC), carboxyl nethyl cellul ose

(CMO), polyvinyl pyrrolidone (PVP), or Tween(r) 80
wora@e/08136accor dance to the foregoing or sim | aPCT/US2006/002807

processes as well as characteristics of the resulting

fornmul ati ons are shown in Tables 1 - 5, where N

represents "No" and Y represents "Yes." 15 [0113]

Table 1. Mdified Cyclodextrins as Sol ubilizing Agents

/
to revegy S6QTESE Yo HSPaKInES BEiGHRRY U POl  REEUHE Fh i for about 1 b
or until %1}(%% ﬁ{; éle{ét Ry VﬁﬁﬁceBQ PmuRtfonAs BRESstWilYzed kRS S ((22um PVDF

ot her [ ess otherw se After Heating at
membra@acﬂltefdnpm by Retuati forceX(Ihaﬁ'ldiIEEe issyodle¢ted xpresisaidized 33) mL glass

bottles. %5: g&aqg% téqu%%seg}ﬁhlat ’a s}_orﬁ‘i Mg%’dgglfﬁg%l%% gﬁﬁ%rot&%ed from
light. ﬁl/@ r%m?e %ﬁlbe%@alélﬁ’uﬁb%@ﬁ % feqlirod @tprO&@uc¥ the desttey Sonc&ﬁ)tratlon and
90°Y > 7 da 20 N Nat90 50 N Nat 90

10

volumemmougts Furtheo PEG (Mamsbe spbstmsgdsmﬂzﬁE%Oﬁ@@)8}3@8‘&05)61101101&“&% as
PCT/ US2006/ 002807 10 N'Y at 80 Y > 7 days 12 N Nat

80 14 N Nat 80- 16 N Nat 80 20 N Nat 80- 50 N Nat 80-

[0112] 10Q e Mi¥asrRE: solubility of MyN in formulations containing HP-B-CD and/or PEG 300,

desired

PEG 400, and in formulations containing HP-B-CD and propylene glycol (“PG”), hydroxypropyl
methylcellulose (HPMC), carboxyl methylcellulose (CMC), polyvinyl pyrrolidone (PVP), or
Tween® 80 made in accordance to the foregoing or similar processes as well as characteristics of

the resulting formulations are shown in Tables 1 — 5, where N represents “No” and Y represents
CCYeS'77

[0113]  Table 1. Modified Cyclodextrins as Solubilizing Agents and/or Excipients

Excipient Drug el . . Dissol- -
Concentration (in | Concentration DlS.SOI Dissolution ution Stability
L. . ution After at Room
Excipients w/v unless (in mg/mL - After
. . After Heating at Temper-
otherwise unless otherwise Rotation XoC Cool ature
specified) specified) Down
o-CD 15% 1 N N at 90°
10 N N at 90°
50 N N at 90°
100 N N at 90°
B-CD 1.50% 1 N N at 90°
10 N N at 90°
v-CD 5% 1 N N at 90°
HP-B-CD 50% 1 N Y at 90° Y > days
10 N Y at 90° Y > 7 days
20 N N at 90°
50 N N at 90°
100 N N at 90°
40% 1 N Y at 80° Y > 7 days
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30% 1 N Yat90 Y >7days 10 NY at 90 Y < 3 days 20 N

Nat 90 50 N Nat 90 100 N Nat 90 20% 1 N Y at 90 Y > 7
wa@l2ao0s/081B& N Nat 90 81.5% (w w), 185 ng/g powdePCT/US2006/002807

Lyophilized HP-0-CD 50%in saline 10 NY at 90 Y >7

days 20%in salinel N10 N 50 N HP-(3-CD and 40%

Propylene 2.5! PG( v), 1 NNat 80 dycol (PG 10 N

Nat 80 HP-(3-CD 50% HP-(3-CD, 1 NY at 90 Y < 3 days

and PVR 1.25% PVP (wv) 10 NN 50 N 40% HP- ((3- €D, d
1% 1 NIN PVP (wv) (10 NON Hp- 48 cO 2¥830p. k- ch_ and 92
PEG 33% PEG 300 (v/y) 1323 N ¥ alN 60 Wt 8° days 300
23% HP-[R-CD, 43 12.9 N Yigat 690 YN> 7| daysso PEG 300
(VI v) 23 WO 2006/ 081364 RCT/ U206/ ODZ28 /500 20%
HD_(2_ D 12 E N VM _h+ oy N/ o I AL DS 2NN
108 BN WA Al | =~ R ryapure b B | LA VA A T 7 yoS U70.FEG SUU
LV/ V) 2\6 ‘l{ld ﬁ at E?O
50 N N at 80°
100 N N at 80°
30% 1 N Y at 90° Y > 7 days
10 N Y at 90° Y <3 days
20 N N at 90°
50 N N at 90°
100 N N at 90°
20% 1 N Y at 90° Y > 7 days
10 N N at 90°
81.5% (w/w),
Lyophilized 185 mg/g powder
HP-B-CD 50% in saline 10 N Y at 90° Y >7 days
20% in saline 1 N
10 N
50 N
HP-B-CD
and ‘
40% HP-B-CD, N N at 80°
Propylene 2.5% PG (v/v) 1 a
Glycol
(PG)
10 N N at 80°
HP-B-CD | 50% HP-B-CD, 1 N Y at 90° Y | <3days
and PVP 1.25% PVP (w/v)
10 N N
50 N N
40% HP-B-CD, 1% 1 N N
PVP (w/v)
10 N N
HP-B-CD
27% HP-B-CD, N Y at 60° Y | >7days
and PEG | 330, pEG 300 (viv) 13.3 a y
300
23% HP-B-CD, 43 N Y at 60° Y | >7days
PEG 300 (v/v) 129 ¢ 4
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15% HP- (3-CD, 12.5 NY at 60 Y < 7 days 50% PEG 300
(v/iv) 12.5%HP-(3-CD, 12.5 NY at 60 Y < 1 day 50%

WOEBBO06{ v/ v) 13% HP-a-CD, 16.7 NY at 60 N BIMUBEE/002807
300 (v/v) 10% HP-(3-CD, 19.3 N Y at 60 N 77% PEG 300
(v/iv) 10% HP-R-CD, 6.25 NY at 60 Y > 7 days 25% PEG
300 (v/v) 6.7% HP-(3-CD, 16.7%EG300 4.17 N Yat60 Y
>7days (v/v) 5% HP-(3-CD, 12.5% PEG 300 3.13 N Y at

60 Y < 7 days (v/v HP- ( 3- CD, 32% HP; R- CD ang PEG 20%
PEG 400 at 60 Y ; 7 days 400 30%
HP- ( 3-C % G5_,,0 Vx) t 602% > 7 days | 2B%PEG 400 (/) days
27% HP-{J Y at 60 Y > 7 dpys 33% PEG 400
viv 3%HP-R— ) 29 NYa 60 C >7das 43%
)
PEG 400 (M#/jP-20%6) Hp- g) 5 % Y k 7,days,
50% PEG MBEPEGBOV(V15% H 33 sl ?60 )O Y o7 das
days 50% PEG 400 (y/v) 24 WD ?006/ 0%1364
PCT/ U82006/ 02%07 12. 5% HP-R; CD 12.56 NY atj60 Y <« |
day 5044% PAU0, (V1 v)2.80% HP- (8- CD, Y5%010| N ¥ at| 60day
N PEG 1406 FEGPH
13% HP-B-CD, o
67% PEG 300 (v/v) 16.7 N Y at 60 N
10% HP-B-CD, 0
77% PEG 300 (v/v) 193 N Y at60 N
10% HP-B-CD, o
25% PEG 300 (v/v) 6.25 N Yat60® | Y > 7 days
6.7% HP-B-CD,
16.7% PEG 300 4.17 N Y at 60° Y | >7days
'A%
5% HP-B-CD,
12.5% PEG 300 3.13 N Y at 60° Y | <7days
(v/v)
HP-B-CD
32% HP-B-CD, o
,an;lfé’éEG 20% PEG 400 (viv) 10 N Y at 60 Y > 7 days
30% HP-B-CD, 0
25% PEG 400 (v/v) 12.5 N Y at 60 Y >7 days
27% HP-B-CD, o
33% PEG 400 (v/v) 133 N Y at 60 Y > 7 days
23% HP-B-CD, 0
43% PEG 400 (v/v) 12.9 N Y at60° C Y > 7 days
20% HP--CD, o |
50% PEG 400 (viv) 12.5 N Y at 60 Y <7 days
15% HP-B-CD, | .
50% PEG 400 (v/v) 12.5 N Y at 60 Y <3 days
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HP- (3-CD 27% HP-R-CD, and 33% ween(r) 80 13.3 N Y at

60 N Tween(r) 80 (v/v) [0114] Al fornul ations
wordasssnd 4C for 24 hr and 5 min. centrifugatPCNU82006/002807

5000 rpmwi thout formng visible precipitates. The

formul ati on containi ng 50% PEG 300, 20% HP-R-CD, 12.5

mg/ mL MAN stock solution withstands 4C for at |east 4

nonths. Dilutions of the sanme stock made 5 in 1:1 or
1:2 dilytions al so ithstand 4C for gt |east 4 nonthps.
[0115] Tab) & | ati ons o|f MAN iln PEG 300 and
HP- ( 3- CD gp%f‘w V)St ockl23ol utli onS Fdr eaecbér 10 nyy F5r<1day
each 50 100 ng of|{ MAN off MAN of |[VMN PEG
HP- ( 3- IVZ[N PE(; HI-’- H— PEG HP-(3F PEG r-LIP CD
(ng/ mL) |300 HPp-@D5800 in §2D 300 | dé\{/v w/%) ul
(mg) ni|(ngc4ncgin)| (md) (ng) (i) #5%(125 o 4
202 0/600 4.0 120 (450\ (2250) (4500) 50% 20%
12.5 0.4 160 2.0 800 4.0 1600 |(450) (|2250) (4500) #h3%
ZH%BJGD( % ql% .67 890 3.33 1780 ]| (375) (|I875)
( 3748) 0. 25,,200 1. 25.,10Q0 .2..5.,2000 .. (2B1)
( TaemP e 26 6 200061 Q¥ 1adq Y80 j n (2P
pr-rmlqarmn/o % Lmla] Tablle 3. Formulatidns of MN
in PEG 400 and HP-P CD Undi |l uted Stock Sol utions For

R T T Se——

fonmng"%sﬁlﬁc ARbitelds ( THé fﬂﬁnu%n'cﬁnt@iau@ﬂ)% @E@%(ﬂp QO"/J‘H@@ CD, 12.5
(Y (wv) m (m) o () nt (rg) ()
mg/mL MyN stock solution withstands 4°C for at least 4 months D11ut1ons of the same stock made

r\r\

< (S

in 1:1 or 1:2 dilutions also withstand 4°C for at least 4 months.

[011S]  Table 2. Formulations of MyN in PEG 300 and HP-B-CD

Undiluted Stock Solutions | For each 10 mg For each 50 mg For each 100 mg
of MuN of MUN of MyN

PEG | HP-B- M4N PEG HP-B3- PEG | HP-B- PEG HP-§3-

300 CD |(mg/mL)| 300in CD 300 in CD 300 in CD

(VIV) | (wiv) mL | (mg) | mL | (mg) mL | (mg)

(mg) (mng) (mg)

50% | 15% 12.5 0.4 120 2.0 600 4.0 1200
(450) (2250) (4500)

50% | 20% 12.5 0.4 160 2.0 800 4.0 1600
(450) (2250) (4500)

43% | 23% 12.9 0.33 178 1.67 890 333 [ 1780
(375) (1875) (3746)

33% | 27% 13.3 0.25 200 1.25 1000 2.5 2000
(281) (1406) (2813)
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50% 20% 12.5 0.4 160 2.0 800 4.0 1600 (450) (2250)
(4500) 43% 23% 12.9 0.33 178 1.67 890 3.33 1780 niL
W@ 1®6531368746) (375) 33% 27% 13.3 0.25 200 1.PSI/L81306/002807
2.5 2000 (281) (1406) (2813) 25%30% 12.5 0.20 240
1.0 1200 2.0 2400 (225) (1125) (2250) 20% 32% 10.0
0.20 320 1.0 1600 2.0 3200 (225) (1125) (2250) [0117]
Table 4. Stability of MAN formul ations in PEG 300
Formul ati on PEG HP-(3- M4AN Stability at Room 300 CD
(mg/ mL) Tenperature (v/v) (wv) A 50%15%12.5 > 3

da 5 0h 28396 12.9 > 5
[0116] 5f§w§3 %"6@%&97;@%%@ >@%ﬁ?ﬁ§df“§0%§ﬁg] abl>e -

Utibted Stogk Soldvbhs | oreschtiDans | FREGRSDmgFor ok edhd®0 mg
PEG HP- (3- MAN St abfM,Ny at Roonof MQO CD (ng/|mEMN

agéur evVv/ vhpwﬁv%’ 3ﬁ%1;-§[gg//o 21@@312 51{15’-136t ; PG FZ‘@%-B-
0 n J
(‘%& @ggmz 200 | 2%@3201&) n> [CHP L &00%6*@

Z

Bo—a-oa-

2
§g364 PCT/ USZ006/ 0D L \e)
N

ba_ coliuhili zad ! [ ng] élglﬁ‘loar (Xlg) NI

ST eler - spliabl o | 8rigan b ve ﬁ%@éigﬂ)&?ﬁé' ﬁ% 01| 1600

pol yvinyl lpyrrolic (PVP) _ pr

43fYoyE2¥%61 . | 12920] |Bxdnpl B18 Ef f £BY of | SN i r 3Eﬁ\350 qri 780
Conbi nati on PEG 30®4L HP- { 3- CD Fpl&#fat| on (3746)

(375)

33% | 27% | 13.3 025  [200 1.25 1000 |25 2000
(281) (1406) (2813)

25% | 30% | 125 020 |240 |10 1200 |20 2400
(225) (1125) (2250)

20% | 32% | 10.0 020 | 320 1.0 1600 |20 3200
(225) (1125) (2250)

[0117] Table 4. Stability of M4N formulations in PEG 300

Formulation | PEG HP-B- | MyN Stability at Room
300 CD (mg/mL) | Temperature
V) | (wiv)

A 50% 15% 12.5 >3 days

B 50% 20% 12.5 > 5 months
C 43% 23% 12.9 > 5 months
D 33% 27% 133 > 5 months

[0118] Table 5. Stability of M4N formulations in PEG 400

Formulation | PEG | HP-B- | MyN Stability at Room
400 CD (mg/mL) | Temperature
(v/v) (wiv)

E 50% 20% 12.5 > 6 days

F 43% 23% 12.9 > 5 months
G 33% 27% 133 > 5 months
H 25% 30% 12.5 > 5 months
I

20% 32% 10.0 > 5 months
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5 on Proliferation and Death of Tunor Cells in Culture
[0121] MUN in 10% (w v) HP-P-CD and 25% (v/v) PEG 300

W@ becesf3ber, the "CPE fornul ation"), MN in 3BC/{82004/002807
HP- (3-CD and 25% (v/v) PEG 300 (hereafter, the "CPE
25/ 30 formulation") and MAN in 27% (wv) HP-(3-CD and
33% (v/v) PEG 300 (hereafter, the "CPE 33/27
forrrul ation") was 10 tested for their effects on cell

and rollferatlogzon t

di.fferent tynor cell
(0119] ' SestenpiobaN Tty 5a lattReadga piies SRR o aurt Eagigrsolubl
t ' 1.
orgmio Gkt WSy AP iy AR SSRA ) RSk oo
parallel. Both tunmor cell lines were treated with

otz B TS MM 0 tpbin B o PR o

on Prol#n%g?%rf W%ﬁ%k@%&%ﬁcﬁ?ﬂﬁ‘t&&é otal 1% of the growth

sential Mediumw th L-glutam ne
suppl enented with 10% fetal bovine serum 1nM sodi um ~
[0121] pyMAN&hQO% MMPHP%E@KM&S%(‘WWP% 360 QMreHﬁeo,rthe 4CPE formulation™),
000 U nL penicillin/ 1,000 strepto .
VN inSOPor/6) P B aueh 259% (/) bl Q08 Kiprohitn - CRB 35 Bdormulation”) and

b | | | f 13 2%
v sSSP RS 6 Sib Rl P B i P8 3B tpgtatin) was
tested fBNRedk khgfe@’cé' gf]ed'ellQi‘eaﬂh' %8 peaitbratibilon B Biffeéi nen¥yede lines: HeLa, an
count e using the trypan bl ue exclusion nmethod. The

HPV-18 pbditiye Inltdeceaticdreancer eelhlive, 20d Qn@ﬁ&eﬁnéé%‘(a@éatafe hengy cervical

cancer %ejiplérfei l%iﬁ t?r?@%@”ﬁvp s‘é’?es?ﬁgﬁ&%aél/aﬁ%’ﬂ_ %ﬁﬁz\% J:%_Il r)kt?P Were treated with

increasinila@itaihts e MN18 % t JA0GM,40 sMa6Q pMJ hind 80 uM, for 72 hr w1th the DMSO or

representation o he ratio_of th er of trea
the CPI &hsiiionb diech formulation 1% dddsd tpgotal b%trq?ahea%rawﬂweéw%dlmmal

Essentl,lfxlnﬂlég A \Qgh £9 élﬁ @%drggfé eﬁfedl\%hll 1% %tﬁﬂ?d’wﬂehs%rm%M sodium

ornu ation for treatnent of
pyruvateh x ﬁbISBS%emﬁil Iamlmaﬂzld-kﬂlatlme hd | 090 @J/eL peniaillgy/ 5,609 eafmL

esent ati on t he ercen e of dea ceIIs
Srepto P HO BB QI ADCESE A CONSh AR P A 0 O g Lof untreated.

After 72 hr 6F £88meRNEQ S t@arafﬁdérﬁt th® talmubdier P&l Qhﬂ'tﬂe&idnﬂﬁr bolhive cells in
treatment of the two cancer cell |lines, G 33A.an

each sahigllewersl dognied, esing the éryp{lrohlzsquizewm methodoFhe o8l Pmi}é@atlon rate and
the per%ﬁ{g age olf 4 cells lltl) 5% \;n?)e %@’agag% od I@ésgfﬂé b¢ tp% erlment are shown in

arive ct an me toxic e
FIG. lrfEIGSI,ra&@mbl@é)@ﬂudigadzcel |'s, on both of the tunbr ceII

ines tested A 30 as conpare o the
(01221 oiEiol & 4 PPkRPRSETARD O%F-*E Al RETRCRBIPCEP bt gells/number of
untreat@(? F@lﬁtﬂlot dogﬁ'afn%f i%hle\c’tﬁn rz&ﬁgﬁtrﬁﬁﬂs \'S?M/Nl ihtclithe the D'MSO formulation or

t on I'i nes” when conlpare
the CPEHermulat arefat Bdattm:nt mﬁihs C m Wils200 6lcd8 x8hs

/ l.if
e SRS LS L LB AT oot
in e1thé’r']jltl§b foRBulaMEEr fherarH RtheRteH fdrieataiiat Bﬂﬂﬁu{zvatcam;c cell lines, C-

when conpared to the non- MAN-treated controls (i. 0
33Aa1g1/H¢Lamlls(ihmlUfreM4N) in the same fornmulation. In fact

01237t aRtsEinet B iBeben i ASPRERE RN Ror Rellh

effect zirfalrsrm'Hieﬁbk@ RefetiOhs ﬁé@éﬁpédﬂay %Qﬁ‘kﬂaac?&:llM &1 b&th Bf heglmbr cadf lines tested
was found to be sufficient to cause about a 50%
as compamdtjq) thieomtieated ephtrqds.oln doafragti tha CPE formulation alone has an anti-

—s_)

G.2isa graphlcal

ant anti-proliferative

proliferative effect and very little toxic effect on the two tumor cell lines when compared to the

untreated controls,
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for both tunor cell types. Further increases in the
concentration of MAN in the CPE fornulation resulted

WO poobs3her i ncreases in anti-proliferative ef P€ruUS1006/002807
both cell types. [0125] In general, higher doses M4N
in either the DMSO fornul ation or the CPE fornul ation
i nduced hi gher percentages of cell death for both the
C-33A cells and the HeLa cells. However, 10 MAN in

t he ornmul ati on was npre toxjc to cellsthanth
[0124] or(}eﬁ-'svpggrr{araﬁan L5 MR TTCrbDog callitnes gftetigeatpent with MyN in either the

|
DMSO; i‘gg{ﬂghﬁ%ﬂs%lll\lﬂe ??Ezfgnﬁlﬁ%&? %%ﬁ Eo&%%‘&% {h%trfo qII n'}!ﬁ{\'d controls (i.e., 0

pg/mL pr @mlM efMoh) in theatune tfasmaﬂmmh 40 Yacqfthd iﬂﬁl-pﬁlhlferamlfqe effect appeared to be
op atj on, ne Concentratl on of MAN in the
MN d?%?r#arfﬁﬂrlbw tfar GRBietmdaton. de ke CPR Tefatipge tar cxempis bout 20 M or
721 PRHaab 'bg;]sgitf% (ftnP{o qgﬁ%%oaﬁ{olu{rg B6os i ib tl%%lélg%)%ﬂ proliferation

ese resaPts wer e re roducrb
for both alnhorlckh egpes. DBtmshdr imoredshd & tbé bkﬁicenﬂraiﬂm&ﬂﬂ\@m hathe WP fofnulation

E fornulation has the ability to arrest cel |
fesu“e%rno‘r‘uﬁ SHREPENS ML Pl ereieect for bpi ol '
[0125]‘c O'IHE&%MI é’i‘?iogé‘s rld‘ﬁ?él'ﬂ&r F’% ¢l fownﬁfatlgﬁ %} ﬁ'{ t(yPEt foamulation

fornu atlon ta were co
mducedl hxghﬁrqmmerntagamgf telinteathdonbeth the @é§A delie and fhediéaars.sHowever,

rnmul ati on over ti e data showed
Mo i DA o RV B 650 o e R0 o Caeentretons of
MuN ir2th8 CPEGoirh@atidtE WarisHeatibint éo?rcbﬂh%&loﬁ%f ﬁfm\?{égﬂeé{ €SCAEM or 28.7

when it is new The viabrlity of I s remal ned
ng/mLyindPMEP fornelatiompromeséd/eslintsathhis abbﬂa 40Pkof the well popuation, the same

concefSigP 5% BB R BRSNS oo e o

popula@@i ﬂneﬁf(geﬁpdrﬁn@@rrpare the original CPE fornulation with
new CPE 25/30 formul ation. Studi es were conducted

101261 at TQGS&MS@S s Frangd do be gapradveibds inchoth veéhle@g Saty frem thls study
mdlcaté ﬁ% &%%ﬁatfohmgs ﬁl% a%ﬁ{tg {oa es celf%rghgeir 1onTF]15mlar to MsyN

. new)?ormr lon works 1rnre
in the IS fomowledbor, h\dﬁlehﬁhlcﬁigﬂes%ﬁfeﬂﬂlaf mxmﬂﬂyahdrrﬁﬂhe IDM86 formulation.
biting the growth of tupor_cells

ef E) tive i n ﬁ as
10127) £ B8 el homeontming st Gt tFSt\F]Pea?ﬁ&Pqtlﬁ’?l%gf the CPE
formulzﬁioﬂ‘dv@rr 16! WRE BathChAw&EhhSarlcl § & % Yﬂo&rlfh %P{Edd%ffbemg stored at 2-8°C

concentrations of drug using eit er t
the CPE §rpylagion dhjvsi asteffifecirEasasiiedit fsaemu | Biei ahili@aificelemntained similar

over th@R}gelpe{ Iggﬁtirg g}ﬁtdflgﬁr‘{ %}ﬂ'ﬁ?ahgg SY‘%M{S{OS# v\(égfgeﬂ?l? an }érag?ere(?c}/o% rates remained

w1th1nmemaﬁe rermget he original CPE fornulation with the CPE
[27 fornmulation at tinme zero on HelLa cells. The
[0128] dapétas‘ﬁ‘?ﬁéﬂl et tocpmpay thy ongitiak GRE ermailationeitls themew CPE 25/30

fonnuleg%h. pf\ﬁ%lésSWérQ cGtldctet 20/ %@5@5’@%{)@5@ ilgegeﬁle%‘agerﬁegsl bSthe formulation

iferation rate.
over tnRCE WISPG06 QD B8O Avel] ha 30y fTmbllgidh whiks @ctel@fonV8 b d1d. The data

o e ST S e e o Bt el
the or1ggrrag SPEQQmQaMIP'\@@l gl%bl@it}l&a&ﬂnﬁg béate IVMPL 8 tfoatel Whth various
concentrations of drug using either the CPE formulation or the CPE 25/30 formulation. Cell death
and proliferation remained within the same range even over time.

[0129]  Information was collected comparing the original CPE formulation with the CPE 33/27
formulation at time zero on HeLa cells. The data showed that CPE 33/27 had the same affects on

HeLa cells in cell viability, percent of dead cells and proliferation rate.
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40 M DMSO 67.0 33.0 0.15 60 MDWVMSO 60.4 39.6 0.14 80
MDVSO 56.7 43.3 0.11 O MCPE 92.8 7.2 0.79 20 M CPE
w©@®2000/081364 0. 43 40 M CPE 89.1 10.9 0.43 60 .iRMTPR006/002807
89.4 10.6 0.22 80 MCPE 77.5 22.5 0.15 5 [0131] Table
7. Effect of MAN in DVSO or the CPE Formnul ati on on
HeLa Cells at tinme O Treatnent % Viability % Dead
Cells Proliferation Rate None 97.7 2.3 1.00 0 M DVSO
93.7 6.3 0.43 20 MDMSO 90.1 9.9 .0.25 .40 M 0. 86. 8
[0130] 13Tadles. 2Bffecsof MaDNBOWEOorsle ¢€PH ngﬂulﬁbowﬁﬁg%?% 9?&5
38.6 0.02 O MCPE 96.3 3.7 1.03 20 MCPE 95.6 4.4
0.52 40 MCPE 90.6 9.4 0.28 60 MCPE 80.4 19.6 0.13
80 JM; %&m 8.5 23 5fyo‘5(111§111;>29 m/@]@@é@ll @ﬁljs?’ 4 proliferation Rate

| npaoh
\SAvya oozt apre—8—E&fftectfof—WN_I N

P T OOIZ U UUT

DVSSone_t he CPE form&’lSaﬂtlon bn Heldeb Cel | q at 9 hflBt hs
Tr f&hﬁiﬁﬁ)ﬁ/@\/l apil'i U%0% Dead| Cel | ggigrol i fler ati op4fRat e

No 05 424060 0—MDVSOr 94951076201 (@)

89 20mM17)M}5C19 40M 3880 91.2 8 818414 60 M D\ 7 5
32 éoﬂwﬂﬁmf’@'\/' PVEO 5. 50. ¢ 0.033,00M CHE 95. 60454

\ 0. F 60 HIL\/}JBII\/ISO 1 01.6.0\-34 024740 I§/I9.k6H: 1.5 21. 612 10
80 LM DMSO 56.7 433 0.1
0 M CPE 92.8 7.2 0.79
20 uM CPE 93.0 7.0 0.43
40 uM CPE 89.1 10.9 0.43
60 uM CPE 89.4 10.6 0.22
80 M CPE 77.5 225 0.15

5 [0131] Table 7. Effect of M4yN in DMSO or the CPE Formulation on HeLa Cells at time 0

Treatment % Viability % Dead Cells Proliferation Rate
None 97.7 2.3 1.00
0 uM DMSO 93.7 6.3 0.43
20 uM DMSO 90.1 9.9 0.25
40 uM DMSO 86.8 13.2 0.25
60 pM DMSO 63.9 36.1 0.13
80 uM DMSO 61.4 38.6 0.02
0 uM CPE 96.3 3.7 1.03
20 uM CPE 95.6 4.4 0.52
40 uM CPE 90.6 9.4 0.28
60 uM CPE 80.4 19.6 0.13
80 uM CPE 78.5 21.5 0.13
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60 M CPE 86.4 13.6 0.09 80MCPE 88.1 11.9 0.08 5
10133] Table 9. Effect of MAN in DVSO or the CPE
wo oo b4 on on HelLa Cells at 12 nonths Treat PENUSHN6/002807
Viability % Dead Cells Proliferation Rate None 92.1
7.9 1.00 OMDWVMSO 90.5 9.5 0.77 20M DMSO 87.4 12.6
0.23 40 M DVMSO 86.4 13.7 0.04 60 MDMSO 64.6 35.4
0.04 80 MDMVMSO 76.5 23.6 0.15 OMCPE 95.6 4.4 1.50

20 . 7 oM 5 Q0 0.21 _60M CPE
(0132155 HE5 o Efeclof Vip i IO die 7T Hopmgigionen figla Cols a9 months

2006/ 081364 PCT/ US2006/ 002807 [0134] Tabl e 10.

Comparisan of the CPF fornulation and the CPE 25/ 30

For nul_di¢admentn  Hel% Miaility Tr|edtorReud Qélli gbiProlifyration Rate

Dead CelNsnd®roliferat9hm Rate Nong 203.5 6.6 1.00000 M

CPH 92,81 DM\8SA@- 9 2004 GPE 9\ 5 6. @ 10 33 40 CPE (f%/

D
ApeR ARG AR BT P AT AL
9 4 Qh}w\ﬁﬂﬁsg oPE 25952 80 1 11 03® 31 AOM CPE)-F4/ 30
77. 29 IDMBO Bo M TPE 25/30 54.3.945.2 d.07 50.03
[ 013580 MSOL. | Conp&.0son af t heS0PE f orjmul at i @62 and

t he) CPBuRBPCBE Fof nul a3 en in HeLa4(4er| S gt 3 nopghs

lanWa)

20uM CPE 68.7 313 0.24
40uM CPE 72.8 27.2 0.10
60uM CPE 86.4 13.6 ~0.09
30uM CPE 88.1 11.9 0.08

5 [0133]  Table 9. Effect of MyN in DMSO or the CPE formulation on HeLa Cells at 12 months

Treatment % Viability % Dead Cells Proliferation Rate
None 92.1 7.9 1.00
0pM DMSO 90.5 9.5 0.77
20uM DMSO 87.4 12.6 0.23
40uM DMSO 86.4 13.7 0.04
60uM DMSO 64.6 354 0.04
80uM DMSO 76.5 23.6 0.15
OuM CPE 95.6 4.4 1.50
20uM CPE 96.8 3.3 0.74
40uM CPE 95.0 5.0 0.21
60uM CPE 75.0 25.0 ' 0.05
30uM CPE 52.8 472 0.03

30



Treatnment % Viability % Dead Cells Proliferation Rate
None 95.8 4.2 1.00 0 MCPE 95.0 5.0 0.91 20M CPE
W@ 2006/09134 0. 39 40 M CPE 83.5 16.5 0.09 60t M QREI/B62086/002807

43.1 0.03 80 MCPE 71.0 29.0 0.03 OM CPE 25/30 93.4
6.6 0.87 20 CPE 25/30 88.1 11.9 0.39 40 M CPE 25/ 30
86.6 13.4 0.32 60 MCPE 25/30 76.9 23.1 0.11 80M CPE
25/ 30 64.4 35.6 0.04 10 [01361 Table 12. Conparison of
CPE formnul ation and the CPE 33/27 fornulation in HelLa
cel(}lf) at time zero Treatnment % Viabili %Dead Cells =
[0134] pr diaplechUa G BAPaRseR Of the 4 Foormulstion andythe (BERFE0 Germnlation in
HeLaGR 1.11 20M CPE 88.1 11.9 0.35 40 MCPE 74.2 25.9
0.14 60 MCPE 73.9 26.2 0.10 804M CPE 78.4 21.6 0.11
OM CPE 33/27 95.4 4.7 0.92 20 M CPE 33/27 89.2 10.9
0.43 40 TeRdmdBd/ 27 86. % Widbifity0. |19 D3dd dM)s 200b/B 1864 Rate
PCT[/ US2006N0&2807 60M CBE.5337/ 2/ 70.6/6 29. 3] 0. 10 §go M
CPE 33/ 20ukbcPr 25. 0 0. 09920137 Exanpl € 3] Ml Tpph€
| ot/s of hNi¢pR D€ Uped ghig creare tg)@l sarme TesuhEy

[ 0138] Va5, [ q¢pr! Ots Pl Wptweretestegto phow t 3
ef flect f—t-n G'Tug45¢f et .f%r"g* Hots—5—4 Ay
cel d—w-th—+Rereasi-ng ";'Quprt% of —MAN—0
M bnd V‘%'Zl\/! f or 316"7hr with t h&0pE
for rnul d070n was adidd taoltotal 0810

L PEVERPE B84 f g i
of |the2¢MEPH23688i 5 | (M APrml Hssent34l Medi um wPBh
L- gl ut AMEPERSBOenent ed8Ailt h 10% f ét-8l boyi ne seBum
1 MM sadMaPER§BAvat ¢, | X7.80n- gssent2d8l am no acd.d2
sol{ut i esuMarg 2543000 | U nk4penicji |11 @521, 00p g/ nLo.07

[0135] Table 11. Comparison of the CPE formulation and the CPE 25/30 Formulation in
HeLa Cells at 3 months

Treatment % Viability % Dead Cells Proliferation Rate
None 95.8 4.2 1.00
0pM CPE 95.0 5.0 0.91
20uM CPE 91.0 9.0 0.39
40uM CPE 83.5 16.5 0.09
60uM CPE 56.9 431 0.03
80uM CPE 71.0 29.0 0.03
0uM CPE 25/30 93.4 6.6 0.87
20uM CPE 25/30 88.1 11.9 0.39
40uM CPE 25/30 86.6 134 0.32
60uM CPE 25/30 76.9 23.1 0.11
80uM CPE 25/30 64.4 35.6 0.04

10 [0136] Table 12. Comparison of CPE formulation and the CPE 33/27 formulation in HeLa

cells at time zero

Treatment % Viability % Dead Cells Proliferation Rate
None 95.0 5.0 1.00
O0uM CPE 96.4 3.6 1.11
20uM CPE 88.1 11.9 0.35
40uM CPE 74.2 25.9 0.14
60uM CPE 73.9 26.2 0.10
80uM CPE 78.4 21.6 0.11
OuM CPE 33/27 95.4 4.7 0.92
20uM CPE 33/27 89.2 10.9 0.43
40uM CPE 33/27 86.4 13.6 0.19
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10

15

20

, Streptomycin solution). Control cells were grown

under the sane conditions and were left untreated. 10
WQ@\Ra0e/081B384 hr of treatnent or no treatnent, theP€DUSL006/002807

nunber of cells and the nunber of live cells in each

sanpl e were counted, using the trypan bl ue excl usion

nmet hod. The cell proliferation rate and the

percentage of dead cells in each sanple were anal yzed.
Res hi-s—expBeri-reprt—are—shown—n—Tables 13 and

DA L VR T AN AN T N P S PN ST RO Y
VANLus S9EM 6ZE 3322 o1 i lyenefd of 1 he #-0g remins 4%
same. 15 [0139] Table 13 Treat nent of HeLa cells with
various lots of MAN (lot EM 1001) Treatnent %
[0137\i alBkdniply 394V tiple etk IoﬁM;fNaianfbe ruadd ol dRedte theName r&f1t2

1013873 YRR 196 0F VBT er e @it faeciiverssnotiho grugsgih ferent Lot
HeLa @q‘lﬁv@e ﬁeél@& it ikeadthel stls o E?QM Né?t?\/l BOE@&("%@&LNP%O uM and 80 uM,

acells with various | ots
for 72 hr wh MP@Jmmmthm \Eaoh Berailaien veasRrldéd foaviat | rofRed gowth media

(Mmlfli\%q% %%ggl\/é %E gl&(;agg%egg@%@%éteo GSIM éggﬂetgig@a%squm ImM

sodiun®pRavatBOM rEesdéhtBl BRind iddBIutRA, MQ AT
PCT/ US2006/ 002807 [ 0141] Exanpl & 4. I nt raveﬁgﬁlécmmﬂ 000 pg/ml,

StreptomyciissolHion xf-entrgl csils wrierpun mqier'rh@sqmﬁ poddions anhivsre left untreated.

After t@te}%%?ig tﬁ(é}@tﬁlng%xﬁ ﬁdﬁ& %@%\Wo \ r?%lae of %lgst ag@ éﬁe dosger of live cells in

each saopple me?n@nlusteldnﬁﬂsg tie ttypanbhe eacldsibe matieodBer@l @il (ﬂ)@é]ﬁ‘eratlon rate and

ce Research Products (Cunberl and,

the Pef\%‘lﬁgg nqefgiea@eé SAR eac%mgeaﬁprg anplysed ofﬁ%suﬁép%thmpgnmﬁl@ are shown in
Tablesfiermlia4. ahedétre AR

adm ni st ered tﬁ"el{ églogi odex?a'}?%ls%oe efdt o?é%ﬁﬁgs?ﬁltﬁgégﬁ%veness of the
dr“gfe(fwl%b)thﬂﬁm(l% CD and 50% PEG 300, on Study Day (" SD‘) 1,

foll owed by escal ating IeveI s of MAN prepared in the

cycl odextrin vehicle (i.e., the test articles). The
[0139] pr éfabtenid Tr@mbmdfneruam,eumitﬁ hari@Rdols@FMAT IbCEeoysr €

stored at roomtenperature. Sterile water, used as

di l uent, was obtained from Baxter Health Care Cor p.

(DeefTT ehghaplEGhT g2 ’%Wigiﬁ‘iy R Ceils Proliferation Rate
None 96.2 3.7 1.00
OuM CPE 96.2 3.8 0.92
20uM CPE 54.9 5.1 025
~ 40uM CPE 73.7 26.3 0.10
60uM CPE 44 4 55.6 0.01
80uM CPE 59.8 40.2 0.01

[0140]  Table 14. Treatment of HeLa cells with various lots of M,N (lot EM1002)

Treatment % Viability % Dead Cells | Proliferation Rate
None 95.9 4.1 1.00

OuM CPE 96.1 3.8 0.65

20uM CPE 88.0 12.0 0.32

40uM CPE 74.2 25.8 0.11

60uM CPE 41.9 58.1 0.05

80uM CPE 40.3 59.7 0.03
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10 Laboratories (North Chicago, Illinois, US A) and

stored at roomtenperature. [0143] The test article,.
wey@bosiskt ri n vehicle and dil uent were consi deP€dUSD0EH02807

pure for formnulation purposes. Dose fornul ati ons were

prepared on each day of dosing by adding the

appropriate anount of test article or cyclodextrin

vehicle into a glass container using a sterile

ringe. For each d an equal apount of sterile
1415 P F oG ety ShGsioR Nor st aiTon of 15
[0142]Cy0h%dﬁi{156sls %fﬁﬁi‘étﬁliyewta@gf %Eéﬁrﬁ’%éﬁigrga r}{él}(é)tolgga‘b}ét do%giof tetra-O-methyl

I'ution was require
NDGAIE (Mﬁhll) whangdminksteredriyxiattatepogeintiiiston m\mals amdlfdnmleBsagiedogs supplied

by o PR PR A R0, LR 150, THCALERSLE! o e

one feﬁlelﬁpﬂfo@t Mcﬁ9 Hidhits olegd@d: dosk A haMihbt¥Rs ¢ cmcéh?ﬁle\@hicle
at 25 %ﬁ?n SD 3, 50 ng/ kg on SD' 5, and

0 g/
contaiging %Q%E{w/v) $- -€Pand 50 %E(B 80@, cme%tudj'@ajl (erD ’_DOQfo‘ligMeg by escalating

vl S5 G RCARPLER B UL G ol e Y20

cyclodeg€iaivegidlcaRB tX hitRle8 herd dofd/ Qoo(n'l te?n eraf@d SBrill BRter, used as
i nt ended dose. Two additi onal Beagle dogs wer e

diluenty shigs phtatned &gmpBager HeplthCate Serp. 0essfield, Michigamhl.8.al) or Abbott
t d
Labordibrids (KB BR8] UG RS obmted bR PfGE R 0se,

[0143]wh eTteasst bzl opelodexite vilgda hed dReRi week &ﬁﬁid@reﬁqt()()‘%?pure for
f ldeterm ned. [0145] On SD 13, dosing could not be
ormulaiopPEpRsgs- dQ@S@t @TIQUI&HH%S Yrereasnaecsl orF efich dp of gesingeyadsing the
a atel Bl R ESF £Q ahft‘? }
ppuﬁ@ofnu 'ation. The %ﬁu g§%%¥ﬁﬁ&gkﬁﬁﬁiﬁ%gh%?éﬁ%?g?fgggaswnk
syringg§. nff @y caeindese, ayl sl amaing oﬁstelrlbt\mtad.)vm addeabm ﬂmeﬂm&f fiirmumtlon or

g f | 50 50
eyelodbflih Vi % ety S50 P st o agoRuv sri e e ano merke
dose. An@oi@ehlatithg WeRSinGaldi N eafS ikt toleAdtB khal APk g@l{ltsron was formed.

used were acclinmated to | aboratory conditions for at
Formujagigag were deaded sitp gredicstion éaSS‘PthS@tld glosas aimdom d¢reparatdre until needed.

[()144]f r q\m’ﬁ@ gg% n rllﬂls?reé%é’ a@2§'1tn%Jg 0 | f : e@g@(}g cm%‘b gagnc{ g@trgglkg on SD 8.

Only t@ﬁmaletrecmmdath@' ﬁﬂhrﬁiﬁm@dga&)smme It@ﬁl@él%d:abﬁlaﬁaﬁ@&QG&Jsed by
care for .in the conventi ona

precipilifigh i U4 RIE RS ABEcPaaLe %r@ﬁew@eﬁp@r@vmgtew B e 72%6) ofthe
intenddddke. PRb T8I tNEAITFRGEIAR s w‘élfl-;ea s epdd QY%@W‘%@g Joygver,

Care and Use of Labor atory and t
mechagiod gliffigulties emagi mgizm@@m@g@@ﬁecewm epmgm:ayelfaéscmgdtg (90%) of the

intend 0@@' h%%e@;]te & A8 %W%F%F Sr[ﬂéf‘%ﬁfﬁ é‘t%olt I on g\r;\lgr e

[0145] pr @h SﬂBIB aids1hg Rbdld ot bOLAHSleRHIE ¥ §§u1ﬂﬁtn@&harh@al fallure that may be
ontam nants were known to be present in the di
related\ﬁ%ff@ers&PSWYleéh% 13. ﬁa@g/mlgﬂ@rmhl@vén i Rheymused ﬁormmlzhlon was transferred into

ot RSB R O ECAER A S SRS i 5050
with stq:rdt: twiareg), Ths 6r25tmg1'n11gd1ham>ﬁs tatddheglodded fgo ﬁﬁﬂicﬁ@orﬁ&h@seﬁes
per rm ng physical exam nations. Due to the
[0146];, S@F e Jtehe et imaind tgrabosigey snadisions forek taast Sdays prior to the
ber n
o 18 0 S U AR S0
1dent1ﬁ§:® by e ddsiatigo aseptémpaarygiveder tiac tws fﬁceﬁiedtoh%aémd:dg%'l%el Animals

were ca heterized with an jn-dwelling
were cared or in the conventional manner and in accordance with the provisions of the USDA

Animal Welfare Act, the PHS Policy on Humane Care and Use of Laboratory Animals and the U.S.
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15

10 catheter inserted into the jugular vein, and were

treated prophylactic ally with an anal gesi ¢ and
w@nioelodsbd ¢ on the day of surgery and w th antP@T/082006002807

and/ or anal gesics for 8 days follow ng surgery. The

study summary is presented in Tables 15, 16 and 17.

[0149] Table 15. Doses of MAN Adm nistered in PEG

300/ HP-[3-CD Fornul ation to 15 Beagle Dogs in the

Toxicity Study Dose Study Dose MAN | nfusion | nfusion
Interagqpey Resesteh Suirpsdf-opuyidee Eﬁﬁ@@}?ﬁ ffenrthe PiigationraadiGame pogesearch

Animal®09 (mo/kg) ion (nmy/ L) (nmi/kg/hr) (hr) 1 100 4 4
Full Full dose dose 2 3 25 6.25 4 1 Full Full dose

[0147] do§ eed &dswaer Wer2 providedrud IIzszmbb lunttes ethetisencted 16 Qontaminants were
4 71.9% Ful|l dose dose ia 13 200 12.50 4 4

known i Zorsesie g ek OipieRati e BabD IS b OIHISHRTAF Uarbuing the
objecm‘é@%ﬁ}%‘ktd@ 200840836 V\gT EJQ ?p%&’it%g'ﬁ%gag g}{l‘%}]agg%’{‘ g&lﬂl a8 petting,

I ndi vidual Body eagl
scratchung;c asidalkiwigt dyrig MosiGe eucbw,hnn ;raifoxﬁ[bflg ﬁﬁg&lcﬁD&(a‘ﬁﬁﬁa‘c&m Due to the

e TR L 50t AR 3 bt baind .
Rubb |teysléY Bods Werd 8.2 Fennle
e o Nk T Ton i o0, sl Ml G Sy Day &

[0148] [ o st avemicsungical tshuigyeo Heemimals wsrescatlietevid ivyith an in-dwelling
I I ' / After.. l.nfusi f, .
cathete{)ﬂgérgégg tI%eBgQ?]Iaﬁ v%,/g%g)(\b%ﬁ {ﬁ%n%ﬁ%éleoffh@étd@alp}h%l%?‘g 8%%186510 and

antibioticorethe dy bf furgety land dithrandibiotic8atiorlfalpesics for 8 days following surgery.
The study summary is presented in Tables 15, 16 and 17.

[0149]  Table 15. Doses of MyN Administered in PEG 300/HP-B-CD Formulation to
Beagle Dogs in the Toxicity Study

Dose | Study | Dose MyN Infusion Infusion | Male | Female
Day | Level concentrat- | rate Duration | Dog Dog
(mg/kg) | ion (mg/mL) | (mL/kg/hr) | (hr)
1 1 0 0 4 14 Full Full dose
dose
2 3 25 6.25 4 1 Full Full dose
; dose
3 5 50 6.25 4 2 Full Full dose
dose
4 8 100 6.25 4 4 71.9% | Full dose
of
dose
Sa 13 200 12.50 4 4 none | none
5b 15 200 6.25 4 8 90.3% | Unknown
V of amount
dose
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No. Day

Male 3 25 ND
waAHE0sIgbd e 6
0.386 0.
1.68 0.322 0.
200 0. 020 52.
10530 Femal e
0.492 0.

Dose i ate post post post post post post

10529

3 513 2.901 0.741 0.407 10530 Fenmle 8 100 0. 157

o150 4730 B Dy 88 RO 00798 1 oot

5.262 2.343 1.157 0.682 0.322 0.189 0. 113

50 0.011 8.661 4. 775 2.255 1. 464rCr/88806/002807
226 10529 Male 8 100 0.216 7.416 3.728 2.034
357 10567 Male 13 <LLOQ 10567 Male 15
96 27.79 22.33 16.90 14.82 3.246 2.501

3 25 <LLOQ 13.91 4.941 2.918 1.632 1.542
179 10530 Fernmle 6 50 0.108 16.36 6.828 6.623
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the punp for the nale dog stopped. The nmal e
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[0151] | ntl"%lqu %%&n?toﬁ&%ﬁatnﬁfst& MA [ IndaReduhPBBadle DOEs (in mg/mL) After

dosi ng,
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i on need

| e was found to be

det ached

fromthe |InﬁummeaFlnBSEﬁSQSr(mméﬂ€ﬁDe dog (No. 10568)
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n
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1.456
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d
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ND = mond deettad edLL®Qc= RsStha Isveer limis efpqraatiation ubes f or

serum MAN concentration anal ysis.

i nverted sever al

tinmes, s

Ser um was transferred

the syrmgo pethpastopP&l predatCrely end shly SSrfpnb ks @te@a% p&42 g dose was

tored on wet

to mcrocen

i ce,

trifu

The tubes were

and

es _an

d

[0152] C e'ﬁcfsbg vgesh@ed w@ﬁ%@hv&@@ Qith R fneideah @i SHB, Hinnn%ﬁk 100 mg/kg dose,

delivergiﬁ)etil_lce-aa d%@c’fﬂ@%%%u%m Chem S %Xal@argﬁé{@%do%%egé Put only the

female%gmbq(m@b Webived flReniRS dd. | nvol ved treating
al rquots of
[0153] OnSD 15, a 200 mg/kg dose was attempted to be given to dogs No. 10567 and No. 10568

with a diluted test article formulation and an 8-hr target infusion duration. After 7 hr and 45 min. of

dosing, the pump for the male dog stopped. The male dog (No. 10567) thus received only 289 mL

of the intended 320 mL dose. After 2 hr and 12 min. of dosing, the infusion needle was found to be

detached from the infusion line on the female dog (No. 10568) and dosing was discontinued. The

amount of MyN delivered intravenously to the female dog could not be determined.
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dog serum at least 0.5 nL, wth acetonitrile,
filtering, and injecting the filtrate onto an HPLC
w@odoasi3ed t h t andem nmass-spectronetry det ecti oPCT/US2006/002807
(LC- M5/ MS). The anal yte was quantified using 15 an
external standard curve wth triazolamas an internal
standard. [0156] Mal e dog No. 10529 and fermal e dog No.
10530 were renoved fromstudy on SD 9 and 17,
respectively, and euthani zed and exsangui nated. Ml e
[0154] No Follgwame completinpeiieapipintrapmess inbision, d unhafsterls sakiep was
. [ . I i . e euthanized b
aamini ST % 661uRicebon fo Ayen el Bt gin SRR G e oo e
animal Aollowted) By we irgectioarod hspih-aiins axuti@stoftib i bhfasiah 1ia¢ td MGintain

tiﬁlﬁq of death. A gross necropsy, .whjch included .

patencyy iR HHPRIS 1Vest obssevedx (@erdide ehyppvatien cludnd obisayation for mortality,

morburkiity9b&Rlal ﬁbélfh, afdl Eigﬂé' of tbﬁ§ﬁ¥. ENgic! Mb@htionsiALAH Kaluation of skin
and abdom nal "cavities an heir contents, was

and furpbafoterigits, Bogiealnsitey gyw aadmarcsuswaembrapes pespadtoky, @irculatory, autonomic

feppral marrow. S)ides were ajr-dried, fix [
and cer Y RErS 1S SR BISTBIoBOCH B tehevigt b dflaad pancollected and
placed it 315981 W RpSAEI ks 8 stAMA BN EddkeRbbibRaRMysis. The tubes were

_ formalin ("NBF"). In addition, 25 the infusion’lines
inverted sqvged dehes ostotied op et idearnduesotsfugasont tabgut\3AP0 ypmdemabout 10 min. at

o notted at hoth ds, nd .sto o ~NBF.
#C. SEl FERRLRERR o eihie B an MR T 4bOGs
[0155] | eSampkeswakestapphaiddedty icesiothd Angdtica Chem@dry dbdratory of GeneLogic

i e%ﬁ)am ned by a board certified veterinary_ pathol ogist. )
(Gaitheyshurs MagyenddU Sed o fordestiagicle malvise dhsandthodivelyed treating aliquots of

dog serlfnD 6 188 ol i ' t4 Sandlif};

o st L 8 SO R A 128 BR LS oo n e

columnrmwith teind¢m maFhepetroaretrynistecBin EEPMIMS). The analyte was quantified using
treatnment-rel at.ed clinical observations or effects on

anex’teﬁ’&ﬁ%%éj Ve téla%\%l?rg_aﬁanf %‘P?l Séé?"’td?@?e rel ated gross

[0156] PalMOE @EYNbI DEH29GHd FEm AN @69 B0 PH 33 (CHARI&Rove¥iDbS Sl on SD 9 and
concentration |levels were highest imediately

17, respreglivedwi ang euthenizad aed ersaparinaset. ardleNdo 106¢2ked feorate No. 10568 were
cuta A B DR P 7NN R B8 g pvenus nocion of

Nembutmt®sured intervals. MIN was still detectable 16 hr
ol l.o the infusion period, wth the amunt

[0157] geﬁélc%“@a? Vel REALPYRS TSORR ARaslls 45T dissiane phagdy. Agross necropsy,
which 6908¢d4Séa@finatHR Jfftﬁ@éﬁ&ﬁm-s'ixﬁ*agé @ﬂh@%%f, %ﬁ%i Qgé ?l&?@&eﬁs, the cranial,

_Observed at -doses of up to about
thoraciEradrpbdonsinaliatitics and thelron®usneas pdriifroed o Bolie xiagiotwsmears were

t-udi es 161] A 7-Day I niravenous | nfusion .
prepars L Fute & tioB; St Ve ricdeBig 1 mghuty Gg el possive
future evhhigon\eBisGREhed fidsdrleEinalovah&ittalBuffG%d ERaNB{*¥BF”). In addition,

profile of MAN fornulated in 30% HP-(3-CD and 25% PEG

the infusiop ligre atachiad t e epttlaa gocesspory (‘& ARDmeve pollestadnknagiedat both ends,
o oSN, AR CARIFTL WAAR By U505 9% cmbosin

sectiongel stained) @fd dxatitddey Hboard@tertiibl V&teHRA$ pahdlos@s. There were no test
., executed tq evaluate the toxicity and conpare
article relgfedipahalogical dmdipggiin theeyammsd figsugsi on (10 ng/ nl

[0158] VEREYFts I8Vt treatment with M;N had no effect on mortality. There were no
apparent treatment-related clinical observations or effects on body weight. There were no test-
article related gross pathology findings or microscopic changes. MyN serum concentration levels

were highest immediately following the infusion period and MyN levels were higher in the female

36



10

15

20

25

[0163] A total of twelve beagle dogs (8 nale/4 fenuale)

were dosed with MAN via a 54-mnute (Goup 2) or
wae@dsmossst e (G oups 1, 3 and 4) intravenous i NPCEUSIV06/002807

Al'l animals received seven 15 doses, one per day over

seven consecutive days. [0164] The foll ow ng

paraneters were eval uated: clinical observations and

body wei ghts. Test article analysis was perforned on

Study Days 1 and 7, blood sanples (tar et| ng. a
dog thapfin meonalmlyg alerl bmeasturadcinteavalsy J¥yhl 26 s F’faﬂe&é&’égrﬁowmg the

DL opL j. at ts:
ool AR o e AR
[0159]1, 1d c&chﬁﬂ:ﬁh i) treﬁthieﬁt—ﬂﬂla)ted ddveisc eBfeats avetGobreuved at doses of up to about
post dose initiation 1, 3 and 4 7 Pre-dose, 1, 1.8
200 mg@khd of infusion), 4, 6 8, 16, 24 and 36 hours
post-dose initiation 1 Pre-dose, 30 minutes and 0.9
(end of infusion), 2, 4, 8 and 16 hours 2 post-dose
[0160]i niBxamplech AddBtiena dstegveBusiinfusioas! camadtydtodieend of

i nfu , 2, 4, 8, 16, 2
[0161]; nl‘At i %3 n%??’ ﬁtﬁrawf%‘é]ln‘%@&ﬁoﬁlﬁmgﬂyem gé)%@r‘f“ en%1§ Dogs
[0162]0N T WaPoHhddctad @ afuaf e 8dxlicdkiliedic ik Hile ST VENI foenslated in 30%
processed for histology. Detailed clinical

HP-B- (E)]bsaad 0500l RIS 30@whah edmirfistertdhs vvingly lﬁﬁTMhﬂ’gGsmeSIOH dose for seven

consethban Lot l?eﬁlg%,cg)@gl les sgl%g%gggitgt%@oﬁg tosltlilci q]t#us %n%lsar formulation

of M4I\Pf?§cﬁfg¥ ﬁﬁd RS e MR IR AW SRANAE tHeRoki iy Red &)rﬂiﬂﬂe tblerability of a diluted
Di scol ored urine appeared in Goups 1 and 3. Since

fomulathwm(lﬂlm&(mtﬁgvm img/@dx)r n the vehicle group, it may be
[0163] ?x ?oéarel Olf %ﬁ%‘\:lgge%-[ %s ( a%c{)( %rh%@)swglfe d%?ecfsWﬁh II\JL;gng'a'g. 54-minute

(Grou;mégjrfl[)&lhﬁnﬁtﬁ (Gayups 1aB¢ane n)iinHQVMus Bﬁymdn AHenfrmalsiaegived seven
is likely indicative of |rr|tat|on due to nultiple
doses, ARRRRIElAY RYRTSEY FheOTSFCUNE da%me 37 WD 2006/ 081364

[0164] PCTH Lé%ﬁ@@{ % 2 eterd (k&R T6R: (FBRRARLDErM4BbAY andbody weights. Test

S|ng tion of rapid respiration was noted for
article by @ wappéiforfrsdwlnesmdy Raysi lswidat, é)équrﬁ@m@ﬁt(taégﬂﬂmﬁﬂéfomme of 2.0

not ed a i.nal I r
) o RIET Mol 58 PnaB SRRSO B SEHPR lepoms
noted. These observatlons are common in beagle dogs’
and |Wefggycqnsi dered stress- i nduced and not test

Gr%tl clghg,el ated. 5 [0166] TheTéﬁEéHIh@ﬁaj‘lﬁ}‘élﬁ)lﬂtgvew ed

thaty th WEBle_HERR] o8 fenf Tir&hﬁo@omc@@[aﬁﬁt%q{%urs post-dose initiation

—

1,3 2pdd 4

5; :u@ ?ng% Tr:r% eﬁ)o i Sli’fg)r 4,;%“8? W6, 24 Nd"58 durs post-dose

concentratilond 111‘13, Wiiln |y 33420 nn/

the [Group 2 aRremgss. 3%@@?1\13‘?3@514)59 ﬁ?‘ﬁﬂp@@ H{ﬁ%}on)nay%and,&bﬁ hours

tilci pat ed. pos-dosgiatiosoncentrati ons (noninally

704 ngl i) Rméosaoi(kmmmeﬂdméoﬁmdpfmfaﬁpﬂﬁaﬁs4 8, 16,24 and 36
receji ving 90 houksgoftidbsaiyfitidtjon The tinme of nmaxi num

concentration for all 10 groups was at the end of

infusion (0.9 hours for Goup 2 and 1.8 hours fo
[0165]Gr oGpss Becappbies)werkiperfesped on Groups 1 and 3 animals and all injection sites were

processed for histology. Detailed clinical observations revealed the following findings: transient
reversible uncoordination of hindlimbs was observed in Groups 2, 3 and 4. The majority of these
observations were observed in Groups 3 and 4. Discolored urine appeared in Groups 1 and 3. Since |
this finding was noted in the vehicle group, it may be vehicle-related. Three observations of

swelling in the forelimb area were noted in Groups 1, 2 and 3 beginning on Day 3 and ending on

Day 4. The finding is likely indicative of irritation due to multiple needle insertions in the same
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article was observed in the sanples of any Goup 1
animal s receiving vehicle. Concentration curves
wo odobo8i3ng one admi ni stration are presented i NnPET/G520864002807
(non-logarithmc scale) FIG 3B (logarithmc scale).
[0167] Gross necropsies were perfornmed on the Goup 1
and 3 animals. Injection sites were 15 collected and
processed for histology. The histology reveal ed that
: f
cosn 1 LB GF 169, 2 LB p RN 08 o ARORRL O 4 e Gy
femalewsan iiated inéidkennd gvaamdt olgesed hgaint Fomllnt spt)i'aehcsnhservaﬁons of

dlarrheen eqcs%)s:, 121)1?10(!:‘1 ifs écrégﬁacgécg{% (cj:esf1 ?{igrlenanllo??élmqgg‘fe(:%? 1811%% common in beagle
dogs aﬁ’EWv@re icbhdid@td Bestamctdgnd/edtit&sk SrticloreRiidder gross
findings were observed in the aninmals necropsied. 20

[0166] oﬂlbs]se@m anaMISDayeaﬂzamaaitthd: hwest/eeab st prriicles¢amgentration (nominally

18759 gL b e Vround Pl ph RS e (PRt dlisfprpeat

concenﬂ@ﬂ@nsV@&ﬁlrﬁﬂﬁB B @/edl) GREe fidtdd I the Gibug D aﬁﬁ%isl‘i%céﬁm@@S mg/kg (10
in 50% PEG SOOQ@W a intravenous infusion for 14

a
mg/mlyj ¢4 aatigiBatadyihe bighes Fonqsatatinps (eoraiaplly Ao HY Rafel) psre Jndted in the

f
Croup§SNFEA) R Bl 1 BRUAEL I SE OB Lpcepryionfos
groupsGins athefeﬂd of gﬁmjm(d Shewx forrGioupQpad 1. 8ahtd1rs4for :G}rseps 3 and 4). No test
G oups 2 an and dn1 i stered 20% HP-, (3-CD
article WE&;O éve rﬂl 99861}) eérO P@}é I’(g.}pd %‘[r.lgl ép%lVlg Valalg@s centratlon Curves
ollowg‘% one aélﬁ;mﬁfatlglq af%rgﬁnteal ih F1@! @m&l—lﬁg'&ﬂhﬁl@@s&lé) ‘ﬁ@l 3B (logarithmic
'y doses by 1 ntravenous i nfusion. Fol
scde)d05|ng, 3 dogs/ sex/ group were euthani zed on SD 16 and

(016 HEST REEPECR? S50 30 5) R DR o i guion sites vere

collect@DLR! $18de364 BERTstSRRAG0 61 HRARGOG gy FH/E410] tHRaiaaicetion site of the controls
eval uat ed during the study |ncYuded nortality,

appeareq lepy aifgctegihanr thasg ofibe treead anigalind therg Yis aRPradhigipning and
dlSCOlO‘i‘%}ﬁﬂl e SiRQ¢ Iﬁgaﬁ)ﬂqﬁttﬁeq{]eate%pmxﬂﬁg WRLR gbfnr%g&éﬁ% OoREBfs. This suggests
a pat hol'ogy, =~ organ wel , an croscopi c
that th@ta:slt aniide oss apire irpating |th£gly[he [vﬂﬁala:] Norogizdtrrgeoss fimidings GRiEe observed in
no effect on nortality; all animals survived until
the am?@ e‘lﬁeﬁ’fogﬁwg term nation. There were no effects on body
wei ght, body wei ght change, or food consunption. No
treatnent-rel ated ocular effects were noted. Transient
[0168]eviRieAdd-13ty Rencat bittavenaamdniasion Joigity Studyi afMMASPE biarBeagle Dogs
20,ng/ kg on two occasions. Al other
Wlthabguﬁ%‘uyg%“’ rgtgF’va ions were considered isolated

[0169]0C QUkleRNE Esmald Beh@t @dgd RelelAaiimbRied CHH 712]5 PfﬂgﬁﬁE ine0% HP-f—CD in
no test-article related effects on cardlology

50% PBGet93 siadnigavsnosDnfigiondie 14 dayspwith at%e@yggccwety]penod to determine the

reversiglr@}? gggn%qge%%rﬁgenggg%{é&dﬁ?%lgﬁ%rfn%tg'i]alfl%3%%sﬁ%§@g( Qe ? im‘édlomLy assigned
to one BEAJur ERAbs (Fisex1aGroondugided 3V@x il SrigRLrdnd|3) and admeiséred 20% HP-

these findings were consjdered treatnment-related.
B—CD in 50% PEG 300 (placebo) or test article (CPE) at doses of 22.5, 45, or 90 mg/kg. All

animals received a total of 14 daily doses by intravenous infusion. Following dosing, 3
dogs/sex/group were euthanized on SD 16 and the remaining 2 dogs/sex in Groups 1 and 4 were

maintained through a 28-day recovery period.
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[0173] There were no apparent test-article related
effects on clinical pathol ogy paraneters.

wEe@niogizeant |y | ower absol ute reticul ocyte couPCBHUSENE002807
noted in males treated with 22.5 ng/kg CPE 15 on SD
15; however the change was mnimal, simlar to the
predose val ue, and not considered biologically or
tOX|coIog|caIIy significant. [0174] On SD 16,

i stical ni.ficange abs

01705 Parpmetiherihdo e B e bangge ewilgtlygr_n GibpBiervations, body

weight’ a?ﬂd%%? WePoHt @H&n‘é’eéj Y&bd éHHsHBFtlH@ robﬁﬁl'af?ﬁblb%‘% tclc?ﬁuﬁgé‘} cBhical pathology,

group {pl acebo) significant differerides wer
organ W@lghtis, aml metrasdops a@dgmnrampghp&holzgy [0175] Lesi ons

not at he, | ion si.tes in al. imal s at .ne
017117 0" Eifadiend B ARG et Bn il A sk RhyiPed b bheduled
termlnhtﬁkfﬂl STiRfe %%@éffe@ts&fhdodd?twélglﬁaﬁd@ﬂbelél@ Ah®gh, oFRRfd consumption. No
di scol orati on of the usion site was noted in one
treatmentrrglated; qw}ah effadgs Wgye,qg)te(daéf 1gRBers ewagnmfrrevqmbb CNS activity (ataxia)
was segllx ‘ﬁ{&f o%'t %3 |n¥ /ﬁ on {Wé {) ca?%gé Aﬁno %r cflmcal ?rvatlons were considered
vascu B K % ocal d vascu 5

1solateﬂy)be.[1fﬂnan lmréiﬁteﬂh@trsmhh nyocyt e and a nultifocal,
subacut e, subcutaneouys perivasculitis,

172] | ndT]Eeé? Wﬁ& B teptraticle relaiat sHacto gn pyrdileeys ol Rrgdose and on SD 13, one

male txte?& o a cf§g &Q%f@%%k%ﬁ%@gtrngﬁfggt&t cfgﬁ'lt 133n%?§rnale treated with 45

mg/kg rﬁHFdhacborrmdmldta thgl vessinot canigetst! lt«Dﬁleatehmcltnst pahetof thdse findings were

anasia. Al other nmacroscopic and
ConSIdFﬁegE’i?g{%e&%l g?ﬁe&dl ngs noted at the SD 16, 42, and 43
[0173]NeCTINS Wefe ﬂ@&@are%@fé‘éﬂ-ﬁﬁ&l%del‘af&ﬁ'e@@% ah cAfan@hology parameters.
treatnment-rel ated. [0176] In conclusion, no adverse

Significprtht lewist abseluig wiicelbe e caunie W@rermt@cbmfmaﬂbsmamgl with@3ypsmg/kg CPE

on SD gfg é}égig%\}eg g{e%églﬂ% '/“\ﬁeg IH%Q%%%%E% fg ﬁgea%ﬁe,%g Yot éons1dered

biologkeally biSRANDIdP289 Gignifichki] C. 1V Dose Ranging Study in
(0174100 B B g R ViR S008 R T ool SToPEes i85 of TRl pgeted with 22.5
and 45! rﬁéﬂé'(ﬁﬂi e r@i‘a{eh% Wlbuallaﬁ ChARSAE 1ﬁ‘°t§éJ5 tllo'P ﬁ%totﬁﬁ (placebo). No
usion I'ine and test fornmulation |eakage the
signifieant drf*g‘@emcswereswtedjmshgw egphtveghtn sal i vat | on
re ataxi

01751y ehasTa e TR ARG Sy oFi 5 L6 pgrgconsidered

secondafyN®i tHe itveie igfusibh ﬁroc@ﬂﬁr@!&hd wesr&enaitdeard. MREidNEBbration of the
and schedul ed for euthanization. Prior to

infusiogy pitg avas Agtaddn one Fanaded! the Ap eee/keiCPE g@@upr andpeielaigst migrpscopically to

multlf&raF \ﬁlug&'d %%l%mglg{é%gl}l% fh%k%g’ff.ggx?ﬁ chl"’%'e n X@ﬁ%\éﬂgg @%M of the smooth

myocy&&, laﬁdrptnalfltlfonalarrﬁlldngibacﬂtembaltdlﬁg»uﬁper&rasctmftlssmdﬁaﬁﬁg Rritation caused
5 10, ni/ kg/ hour sulted i

by the GpiBeFaPRALE P R A e e ia e nlpeshaand 90 mg/kg CPE groups

exhlblﬂéﬂ'd‘iﬁﬁéeoﬁﬂﬁ% hutRG spiaRd &Qr estif APBule8 FOUR rggdev\@f{emﬂﬁnasm All
hour and m nut eg sgl ng and presente

other m@m@scnmdmd nmcmd«d:puq fmnﬂihgsalmblei stghe SDri6c 42, amilgdecropsies were

8 An .ad on nd femal e were dosed at 150
conmdhﬁﬁﬁ@J% L HO €%§§gﬁﬁf - Severe ataxia,
[0176]NY Stha@RMBsioh &b 4vERE 11RhtnicRE- B ated EFEUE WereHot ol 18Ring 14 days of
vocal i zati on duri ng dosing, dyspnea,

intravenous infusion of CPE in Beagle dogs at does up to 90 mg/kg.
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15 enesis, and/or salivation occurred at these dose

| evel s. Both animals recovered within 1 hour of
walomegizand no additional inportant clinical sSPONES2006/€02807

subsequently noted. [0181] Incidental clinical,

cagesi de, post dose, or unschedul ed observati ons seen

at 200, 150, and 125 ng/kg included mniml to mld

erythema of the nose and/or ears, excretory changes

(saoft__and/or mucoid feces) and one instance each of
[0177] ¢| EarlViiaess Ranengnipgeindsi@eleddodfagi nal  di scharge. 20

Thegs alel . ' I . e %
(1 T35, EHORD PE  GReSE yand e cpiso P o
via IV infig@in@0tmL/Qpkour)s ifegedprepakein the irdfusiomindlasi tag formulation

SD 43 in the femal e receiving, 125 ng/kg occurre nd .
leakagq sorthhs $¥inEe @cqUrefn Lasivg TeTligd &1 ??égg 191h oy dasis; 1§ -5PIoged urine,

severe %}glﬁ{/tgfrﬂ , Af{&rc%h%lﬁgg.te ge%e{éﬁ?ﬂﬁ%gervatﬁ&é%e TR RXdd Rvere, the

0gs were a e study design and dosed
animal atas Z&nsidprédydapumat ardrschéduladsioo puthatizativh. Privk tkethemigation, the dog
for a total of 12 doses in.a.13-d i nterval . The .onl .
appeargip Ghrectaupe sl Hindebpaud Binicy i g e mn€aR Yoduced in
severitpbservation of red-brown urine in the female on SD 7;
he significance of this event is unknown. Cinical
[0179] obser Menticahdoservisatteniptedfin asimglesfemala dng avan énfysign rate of 5
rothy, whi.te.enesis.. h ’ i Rdi .
o 0 8 T B e B TEL Gy 8 o DL 5B rtovin
dosing UThe liéd Rdov@ed HaBinMERSur aAd PO Shind@s ef ddxser atditpresentefl no continued or
__ weakened |inms was noted in the male on SD 2 and is
additiopgliadyesse elinied) sighe use of sling restraint. Both dogs
recqy ud €3 npnmdtbd Ut 23 me/ke.
“Hsolhoﬁglod%%gégﬁgk r§§?%§ﬁ$§§fgﬁhwmn?%g% o effect inngkg overe
ataxia, hpsiygrmed, gt wrisene fees, fjgqusst urgstionsvoselizatino dedngdosing, dyspnea,

. necropsy. No other, treatnent-rel ated observation re
emesis RO 48 4 OSBO BT 1908 SPTF UL 0DE GOTR07 P LTS B | hour of
dosing AAd 8o BAYitibal ibehgdR Blidiex stdrs Yvepé b'&’déed(;)l[énﬁp magde- Dawl ey

Rats [0184] Escal ating doses of 0, 100, 150, or 200
[0181] g /Irgjdemal dlimiceb gaggpide3rasbdpss, PE@ssplulel abservaigngispen at 200, 150, and

1 Ni.-st en ' ' \Yi
B T e e e
and/or 8fucBidnfeéds ot oncFHabthousi sagh dbhielearniatalalischange ahdfadsiagimsl discharge.
e LSSt Ertened S o tnclute Cel i nbet 15,1
treatmdRF DAL idsYarc8 Io??&ﬂllihg du%é\ld&‘hgg‘éﬁ S 4330 8hd RIS REeiVRS 125 mg/kg

found dead on the frrst day dosage during.
occurraidamdris sttribatedto thé usef dosimigistihgs zndds else chesiddred nerelajgdgo treatment.
found dead on 5 of study at .the end, of, t
o1521; it PR Bt AR Yudl il 0% 4§ meskday atan
infusiofl @&tk 0§ SUEL RgMohr, FONSothE bE D B6dedliesl 18-Gay hedveS tTIRIdnlEhdable post
because for one rat no test article (only vehlc:IS:B7th
, e

dose ohggtvatignives atsingdeiobsaryation of 1ed-twp e pring tn theHemalgea

. .-single.event. . 1 ! V] V] l4.1 Rl

signif Gl 8o LRy Mty GG T Rbda B S ey R i o mate and

frothy DBt epsyis dbie Myrahle othese fixalingonett iefiequerntorsataadimcidehees and are
the ports and infusion |ines. These observatj

ons )
consid¢rad ppretatedsindrgatment; A pasedersbsevatipy off veakpied limb W noted in the
. Ui . . .

mate o8y 2o bl I PGSR, 308 LOUebfzom oy ot
clinical®ipgs WibinOnieovr @fdbging. r Biteatnfns o/ithvIg$ had andffect on body weights and no

hyperactivity occurred_in one male and one fenale rat.
gross lagenseveie netediss nesapRey1 Sacothen eatmenyelates:qbsFrRYAH RS Wesmoted.

have been related to the 200 ny/ kg/ day dosage of the

test article.
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[0186] Both male and femal e rats gai ned wei ght
t hroughout the study. Hi ghest weight gains occurred

wo eobosi3ng adnmi ni stration of the vehicle. FeedPCT/US2006/002807
consunption values were simlar foll ow ng
adm ni stration of the vehicle or test article. [0187]
Based on the |imted nunber of rats evaluated in this
st udy, adm ni stration of the veh| cle 20 or test

i t d T/ K/ t
[0183] Zf@h%ni%ﬁ%ﬁfiﬁ P Bufon e OReeRason by
[0184] ¢ h%car%hﬁa dﬁ&‘é%‘f@gl(ﬁf’ﬁ@o %%86 A}/ MZNCiﬁhO?mPfBV@D' iRPEG 300 (6.25

al | verse clinical
mg/mL)J\béxe raumﬁm@te&daiyd\/ahfusnmmnoo sverj/ [fm|d|agstq thale aud denaade Bprague-

D5 oL kb EFE o i e
to 1nclu§é El%lgrrmﬁﬁ}/o%g oPthi 'hggrs QluratiBE fod ol 1ar da F@l NodBdHoas meeakty related to

er pa ent an nmasses assune 0 be test
MN ocauﬂred‘;l @ge meleaaf warntpumd dead onzﬁe fites dpy dosaee dwdrg gebmigistration of the

i G bl e SETEL B AP 3 ph Pgpron ot 0

mg/kg d'ﬂFt)hJ tes@@at@%lv ITHREAR R Y dy HituoypideRy relat iy theatbdt attokebecause for
MC') (wv) for use as a solubilizjng agent and/ or
one rat m(mspareﬂlte (owly whigts) as pdminoskered sndforitheptherigt, e s a single event

ui tabl e. for i ') were
with ot oS eyl B S Re e MBIt ) B e
[0185] be@lﬁﬁfcal’ﬁﬁl r&lcﬁfp@jﬂ obs%r‘&tmﬁgthet (bcmunrhditwere snondahnetosthe ports and infusion
bar was set to stir at_ nedi

lines. Thesq dhseryafigpeinglpdedises 150 1 i %n? rﬁilll q,arrﬁ ngﬁadrmsa g}ﬂ)& hind limbs.
During g&&%gg%ég%é 818 3 é)gﬁ%{})ﬁ‘éi&%f e s(tg’d}C@ehﬁ’)rs &l Q3R B8R BBIHA one female

center of the beaker. The
rat. AlsdPplo3is@Rd gberhitontymsursed inroad niade antbene femaleat. gFhegmpvpre the only

.. the HP-(3-CD s di ssol C el ' .
cical b S bR P IFPAT el BERoK g e it
[0186] "L BottRQMtan@ - fBmille r@ oMhikd WeRzhadaesshoat the |smdyesughesmel ght gains

solution to reach 10 m., to produce a solution of

occurredolf 3o a@wxmytratmnquyherﬁqhnql@ FEgre comsRNERSHES sttt following
admlmsuha%og% \hegli)’ C%Cf%&la% jion and 5 stirred for about 1 hr

| ssol ved upon vi sual
[0187] l nme&t (bxﬂﬂhe lifiedfiuneder sHilatst dvahuatedas tlss studpddinanisiggatof the vehicle

e N TR R
tolera’ce:QD’BS/I tﬁg 93@ rcbﬁb?ng"%drﬂe MRk icadicerddsivansss oBywhe dadaldesing. Most

down to ~obtain the desired vol ume or
adversa:dnn@h pbservasions andHEl p@rwﬁmﬂmg dhafdideccurpgisy considered related to the

ports aﬁ% H@ @F?‘n%%/ (i 3 Xt ¢ I ) tfrgggrllfféc)?ggll ?Iﬁzllélghﬂ 1§at(a| #%Eﬁﬂ&eﬁgutmde of the

Jugulmmlmarﬁ%r\ﬂhérB neldeier ﬁﬁgﬂltfahﬁ (ﬂne@y@ (@ﬂ&iﬂeﬂ it Be testr arhlElh/)&vere found where
th other nodified celluloses, in the process
theportsélwwloa@f@de [01901 A 10 nL solution of M4N at a
concentration of about 10 ng/nL in 50% HP- P- CD/ 0. 5%
HPMC was made as follows. About 10 nL of the 50%
[0188] HP-H:3rdpl¥ 6. S&hleTVSZoBMthManﬂechalﬁdeszbs to a gI ass

beaker containin stir bar. The ker was ol}?
[0189]a radPenl; solptien of 56 BE-CR (W/vhand Qé /Wassdr%tpr ylcellulose
s PR RS SR BI85 i

water SURAKIE Forfnfeltibhmtabsinols (WAL wre platbeé il haSOB6alder (oltaining a stir bar.
The beaker was placed on a magnetic plate, and the stir bar was set to stir at medium speed. Five

grams of HP-B-CD were added slowly to the stirring WFI, using a spatula to direct the HP-$-CD to
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CD/ 0. 5% HPMC m xture was stirred for 24 hr or until

all MAN was uniformy suspended w thout any cl unps
wheingspsesent . The MAN 50% HP- ( 3- CD/ 0. 5% HPMOP@T/1082006€002807

was heated at about 90C for about 30 min. (or |onger

if a larger volune of solution was desired, for

exanple, 1 hr at 90C for 20 500 nL of the MAN 50%

HP- ( 3- CD/ 0. 5% HPMC mxture) or |l onger as needed to

s RS TP TSl b TIE NSO L
was dlﬁélve@%%%lmwgla%&ﬁgﬂobﬂ ulttlgg gﬁﬂéﬁ Fneggg&{]gﬁout 9.4 mL.

whi t e ‘bacKground fo roun
About 0.6 oidi. 0fyWEd wap rddwsitoehis fresphiingi sohitlahasreafﬂln &0 inmad) produce a solution of

o 0%, HP- 0. 5% sol u S stored at

503 Hp g B Pl G e IRt e3P G et B S STmII-6rtD solution and

stirred Mﬂ'ﬁ"oéﬂﬁ% 1io? ﬁﬁ‘éll"tﬁﬁ HPrM(%%vats IE[ES%OI@Q(%%W \gl%ta%sﬁeé HAVE final solution
fornul ation at I nmg/ nL and ny/ centrati ons

was Stlmdafvr abastldd aad m@ﬂlealrxdorecé atronmdeinperanireltpratactad fiem light. This

eSS B L e BRI BURE LB s
obtain ﬂl@ H%}e@tﬁoﬁﬂn@&r Jotﬂ@erﬁgltlﬁﬂ bFHPGRCEHAPRAE | Eeﬂtlor? N, ef"ﬁxodlﬁed

[01911 The foregoi ng process nay scal e
cyclodﬁxmnmdlfmbtcallmiom@hrtems insaytbe sunilartyemade, 36r example by substltutmg HP-

ntra N, For i ops _cont ai hi ng
p-CD G EReaped babsaclodritus o1 LML BB oIS gijed GRblosss, i the process
descnb&l%dv@”y made, such as, for exanple, by substituting
-CD in the process descri bed above wth other
[0190] cyaé\l Iidmktsplumsm o MDY atsidombdrittatibm gf iﬂRﬁzﬂEl Oiddim®1tih €0% HP-B-CD/0.5%

nodi fi ed eI | 'ul oses. 42 WD 2006/ 0813
HPMC et mads 60 6915078 Wouf é@gﬂa ofghg éO%LH%&r@Pr%%&ﬂPM%solutmn were added
toa gla% !fl%ét&%o?%énlgﬁgg g%té r}"(lj'{? g?&ﬂe@g&% P}(a%d/ gn £8{ n&g&ﬁ: aﬁg‘[e And the stir bar

was setft@ ktircassnedhn speedf ALRQLA @Y hy lof M&D‘h@ﬂe s(ovﬁ&@‘lﬁéd 108EE50% HP-B-
| ass beaker containing a stir bar,

CD/0. SQ’bHBN%mH?e aerg@mfdherhﬁraikemwl} ﬂmdapf a qreeulpedke MaNAE)% HP-B-

o0 sPLRER: B TR ) Ay ML OE L858 witon

any cluﬁlfps 561E@pvﬁ6ntaddleM§W/§WM{P—‘{3 ¢thm. %'HFM@QnE&lh‘@%ls heated at about 90°C
ing. a spatula to direct the ECto the center of the

for abOWe%ﬂé@m 65 lerger o alpeape Melume of solutipn wes desitedcfor ngamxde,t ]hbr at 90°C for

500 m (rﬁqfé?MdW?%q% tHi?jE &%\g\)ﬁ%g) g;ltl)yg(gmvj%ts € D%B{)xggeéragh ?5%& ?o ensure complete

dissolutidrSealL, N NTRE S, ND50Y, HIepiamal 595 PIPWIC ORx MRS was Bere?\QadEfBr resence of
roomterTAEgrature and was protected fromlight. [019

any undjysplye oty b@ldmmgeakomgaur@uaa\émne@amom fotlbwed byraylark

S L T N WP R e

solutiodW¥s $6rediafidodd {e¥n e ah@%vas ﬁ?;‘}?frﬂ%t@@te@ﬁoﬁﬂ t] BN 08 dissolved in
EC with other no |f|ed cellul oses, in the process

this 50% &8 p1Ee@. 4b WMC [f@mzlamo@a at tﬂlerﬂ_mgdhhtand 10 afg/MiNoatenarations when

e SSBECILS B 50, 61, St 20 T sooEe D) (™ T
greater 515{91 EQla{yQ r oyNatid 8 disRUR iR hid SRAS f&ﬁl@laﬁgﬂ\é‘?b mL concentration

o a gl ass beaker containing a stir
even at Bﬁ%ﬂker was placed on a rmgnet ic plate and 15 t he st ir
s set to sti um speed, nd covered, wit
019 2t ey REYS s e R S 60 1y Sbgin the Feavisite Yolime or
concentﬁdti@)\ﬁﬁo)f Mad eghrhildtiias 58@591@%@ li@bheRcyclbdeREinf&NRSe Mlutions may

t he beaker with the aid
be similarly made, such as, for example, by substltutlng HP-B-CD in the process described above

with other cyclodextrins, or by substituting HPMC with other modified celluloses.
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spatula to prevent MAN from sticking to the beaker

wal | . The MAN EC m xture was stirred for 2 hr or
wairaoclossbd MAN had di ssol ved or was uni form y BUFpsdean2807

wi t hout any clunps being present. The MN EC m xture

was heated at about 60 C for about 30 min. (or |onger

if a larger volune of 20 solution was desired, for

exarrple 1 hr at 60 C for 500 nL of the MAN EC

o101 ) Sl SR e IEAEEEC 0 GO g s

agent aRlSEENGHerftOVas npidesefslvat 1amL WIOO%‘, ethylea cobN(* tB}OH”) were placed in
hol di ng the beaker agai nst a whi rou follo

a glass pgakgr copi#ping @éﬁ@b@u?ﬂi’erqdol?}k@ F@mflé-re B’P@§gﬁ?§enrgle beake? Was placed ona

magnetpcgglgfe CHlAhES: %r phDGab 53 s Wi kptelO 'Fl\yéﬁﬁm&te‘ar(%b)%ﬂhgrams of

nperature and vvas ept protected froml
EC waq ﬁm%]slo"vilrhﬁtd the etgmng gtlanok esisg aayatbla te dabedhalsC dj@ thﬁmmter Of the

vk s o b TP g R TS HO0 ffon s e o
about 246Gk SR EHe EC \@&fm%\bﬁ/ed@'oﬁﬁﬁté& pen PfsudMAbpebtnMulR i Solution was
containing MAN in other nodified cellul oSes may be

stored agirodth derhgeratoe end waeprotestedsfoym élghhpl e, HPMC, MC

[0193] Rgg[flﬂls%/ WS tg]ocll P#] ag%g &bﬁﬁdﬁ%/c (glg" )I%OI%%IHX}L & écfaféldg.@@r ‘down to obtain

the desf8d VolLuRSRS cahi®@n&@ion, WthBr mBdifidl lcellul8se s3tutiodd BBY be similarly made, for
Resul ts showed that MAN was soluble at 1 ng/ni in._the

examplE(HY grbstiusing 56 With ﬁ@g{ mogg'ﬁpi,cg]&qlpgﬁq, Jgfthqqgré)pessldﬁg;nbed above.
[0194] SO'A‘{N) ﬁﬁt %?ﬁt 03‘ %{\?r{c&ﬂmﬁoﬁ'@g‘i@}téb% HiL in sr(;/a EC (w/v) (the “EC

greate soluble at t
formul SACEWas Aladeas ﬁﬂllow@ CAdbodt Hembiaféds ER fsnmuatncom nm‘dfs@s descrlbed above,

wers o000 D b SELD B I oy g e

the stlr'brér thesdebo bigr Me@iﬂn@ﬁbe@ﬁ arfiZoVed W DR4REFeflon® cover About 200 mg
PCT/ U82006/ 002807 the 2 /mL concentration at

of MsNawdrerstoreliyradded to thoPUtEG ﬁoraf afondp dhd eegier ohths @ek%m&ﬂhe aid of a
soulo ey AR LT ARERBLUN, ERC AL bR fo 2

or untif A1IEMER Ha@rdigdbiatd enwad ulﬁﬁﬁmlia pispetidddrvathoueamny ciwinps being present. The
sol uti on upon cool.i n? %her concentratl ons

MN/EE sagictars veas bepied ghaboyt o4 rl@@utn%;q in- (nJapger 1%{;&&'\& wblume of
solut1oﬁQ>J/al§ Ble§irddh fc}rl'éﬁ ef PEIW @PicoR8bo %ﬁq}f the 1\@4W/E@|rﬁllxﬂﬁé) or longer as

inin’soluti nuoncoomg[ 197] Tabl
neededSI)Ienhurh lcblylpke:fe dibsilitionfdMal . aThoMaNGUE ek ragy snbmonuveea observed for

pesen S SRR NS 1 B 5 SRS CUBRL b RBoumd st b

dark bidkgfc%d Tl'oBﬁn% or JR&Eh&d EMfastidulftedV Phelida2 36N/EQ sBiiGh was stored at
Af ter After After Room otherw se unless Rotation

room tefpttiatige Gobwvashept em)tecé@dq%mwlgét Down Tenper at ur e
0
[0195]St af’heed ore@g{\r/l[g: p2ro§es/% ljhal/\l be s@éle(? ng:or &&WNO%ELIR% requisite volume or

concentration of M4N and the heating temperature may be increased or decreased to achieve
dissolution of M;N. Formulations containing MsN in other modified celluloses may be similarly
made, such as, for example, HPMC, MC (methylcellulose), and CMC (carboxymethylcellulose).
Results of the solubility of MyN in the modified celluloses are set forth in Table 18.

[0196]  Results showed that MyN was soluble at 1 mg/mL in the EC formulation without
application of heat, the solution being stable at room temperature for greater-than 3 days. M4N was
soluble at the 10 mg/mL concentration at 40°C and remained in solution after cooling, this solution

being stable at room temperature for greater than 3 days. MsN was soluble in the EC formulation at
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50 N Nat 90C 100 N Nat 90C HP-(3-CD 50% HP-(3-CD, 1 N

Y at 90C Y > 7 days and HPMC 0.5% HPMC 10 N Y at 90C
wo2006/M83ays 50 N Nat 90C 84% HP- 13- CD, 1% HPMET/LS106/002807

ng/ g powder Lyophilized EC 5% (wv) in 1 Y > 3 days

EtOH 10 NY at 40CY > 3 days 20 NY at 60CY > 3

days 30 NY at 60C N50 NY at 90C N 100 N Y at 90C

N MC 2% (wv) 1 N Nat 90C (Low 10 N Nat 90C

O RN R I —

| ' % 061, N hOKe 96 higyh tonduniuat Tubl
stable atgr'é%ﬁp@}ni%x%a&u{% géﬁ%/ﬁ%&%%&%& LITY OF gK/ﬂlnN NG was ST
in the EQASERuIBNSOLIBPE, it Ri DSt CRnYiATERISEURE® cooRaaNtlEher concentrations

SOLVENTS 99 1 olytion of . o
of MiN o e POt a8 00 i help et e MG o e B formulgtion at 90°C,
but did Rot3emhR th Q¥tioABPsH cobPingl of sesane oil were added to

a gl ass beaker containing a stir bar. The beaker was

pl aced on a magnetic plate and the stir bar was set to

St a:_l a g ﬁgfj 23 ]% i %ﬁ“dﬁ%ﬁ%e 1845y
[0197] adJE%]?]le gnsﬂiél%g]&g ‘%Ii T ﬁ}“tl gg%segr@ear 'oF "the beaker
withjthe aid of a spaidla - ) ‘
Excipient 1 centration : : . : Disso- Stability
Concentrat-ion . Dissolution | Dissolution | lution .
. . (in mg/mL Aft Aft Time at
Excipients (in w/v unless unless After er e | Room
otherwise ) Rotation Heating Cool-
otherwise Temperature
stated) stated) Down
HPMC 2.3% 1 N N at 90°C
10 N N at 90°C
50 N N at 90°C
100 N N at 90°C
HP-B-CD | 50% HP-B-CD, 1 N vat90°C | Y | >7days
and HPMC | 0.5% HPMC
10 N Y at 90°C Y > 7 days
50 N N at 90°C
84% HP-B-CD,
1% HPMC, 150 mg/g powder
Lyophilized
5% (w/v) in ‘ v > 3 davs
EC EtOH ! Y
10 N Yat40°C |Y >3 days
20 N Yat60°C |Y > 3 days
30 N Y at60°C | N
50 N Y at90°C | N
100 N Y at90°C | N
MC 2% (w/v) 1 N N at 90°C
(Low 10 N N at 90°C
viscosity)
CMC 1% (w/v) 1 N N at 90°C
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to prevent MAN from sticking to the beaker wall. The
MAN sesanme oil mxture was stirred for about 2 hr or
wanioelossbd MAN had di ssol ved or was uniformy BUEFpSIdea2807
wi t hout any clunp being present. 10 The MAN sesane Oi
m xture was heated at about 60C for about 30 mn. (or
longer if a larger volune of solution was desired,
for exanple, 1 hr at 60C for 500 nL of the MAN sesane
_oil mxture), oy longer ag need to ensure conplete
(H%@[ss&lution of MIN. The MIN sesane of N agboeturie or
Viscasiylit i on was observed for presence of any undissolved
MAN by hol di ng t he beaker @against a white background
CNKfOIIOMEP qMéa ga K ba?kgrOJnd, Nooki1gaﬁgrcpresence of
artteurates— T ycrystars (ormed, 15[tne WAN | Sesane
(Lo“g spl ution could beioheat ed agdi n af Na®@or| about| 1
Vlsc?ﬁ’t.y) ith stirring on a ho{ nagneti¢ plate uptil &4
MAN was di ssol ved back in g$olution. The final
NMthesane ol solution was stored at room
nperature and was kept protected from.li V%OZOO% ‘
0198] Th@Xf\MPb@& ﬁ@tﬁl@@%@ﬁhﬁ% AN P m {IER-SOLUBLE
ORGM&H%@H Ee requisite volune or concentration of MN
eating tenperature may be increased or
[0199] deey Hasﬁoboﬂmmcdﬂl\émamm@smltmn o nbcnﬁ SQ/mg/mL in sesame oil was made

as folqu\:Af%[)i at | (5 mi‘ec gtﬁﬁ%egélrgferenagggg tos% g ss be Ocron{e&?n%lr;&)z? Lt?r bar. The

beaker Wés él‘é@&i bk HihdRgetke Hﬂﬁt@@m@ ke dtim bblhﬁaspie@ ﬁf—‘ﬁﬁf ad@@dlmb@éed About 500
€ Wwth corn oi olive oil, soybean oil

mg of l}zidﬁ p@rmlnwljoaddedm t}msn@mq:,@l @tha p%t@fg)fé]@eel?ﬁager withythe aid of a spatula
to prevF%}%/ﬁ? ?t | ol if:kt n Gh %)J beakggzﬁeﬁexa e%ﬁs@%ﬂ% dm%g%a%%ﬁrred for about
2 hr or 88t 1914thadQlli§sol®'bdl oftvaS@ifamly mspe!ltiedamt}mn‘san}fzﬁump being present.

B TR SRR, CNTTAET W .
volum&&péoﬁlﬁgm Jd&esold tfér%lﬁm Rl NOr 5t GRS 960 A aFtied M, NABsage oil

the 1T and 1 m_. concentrations, for |ess
mlxture)h anloﬁgdaa}mead tot mmaonmt@dmscg@nmﬁmme%q: M Npgsgopg oil mixture or
45 V\D

solutlop@zlap Bgﬁegﬁ%ifl ’@ew %ﬁcgtﬁ) ﬁﬁy H}Edl?Sé) 268%?;\3 r%?/ ﬁgﬂhng,\}&?\lbeaker against a white

backgr&%djf?)'ll@wﬁeﬂ b9lal dek Bickg@iun®Q6oldhg tdreraRneadfiparticalotds. ifierystals formed,
not remain in solution after cooling.

the M41§Ie/s<asﬁ@ecwll solytiom opall bedieats esain 2t 60TR tos AR étlﬁﬂéf@tsm‘mg on a hot
magneéb p%!% 1?#_1311 aﬁ\f\ﬁ N %9 ggol@&ﬁ) g in SCulIBY. e B W\Tﬂesﬁﬁg oil solution was

conce ntra I ons, remali ned in sol ution upon
stored ambinrtgmpéfﬂaelré addwagkeytt pm‘tebtéd)frnm/ lrght s ol uti ons were

abl e at room t enper at ur gn .3, days he
10200130 "Thegiorec A TTDFGh L= S B o S IR TR AT e S pme o
concexltxedﬁ%? Bbﬁfﬂl\fgalﬂac){éheﬁﬂg téﬂ?ﬁerétgre'méjmae fietdabdddt d8B@ased to achieve
roomtenperature for l'ess than 1 da?/61 [0203]
€

dissolubioh®f Mﬂ\é oFartivdation comthinang M4 dmodat water-swolyb m@ﬁm@gbe similarly

.made, ggchfaé* fog\;gasn%ﬂ%e%{a s%tuhﬂage?sa@ég)q/ o ¢ I*I)rg%\%? égsac}éiﬁ(gd d&B?)Q/g with corn oil,

olive ch' 36ybe e Bl §leppdithif AL, %lr BihePsAuliliking Raénts, Bhe chabinetionsaBereof.
placed on a nagnetlc plate and the stir bar was set to

RmmhsmmmhawnmeahUhﬂQpeed About 1.5 nL of Tween(r) 20 was

o S5 BRI LABE PO B E R e

ranging @M X /AL up ©oN@0GESHES andf exdapt L8BKEI0 mg/mL level, remained in solution
after cooling, the solutions being stable for greater than 3 days at the 1 and 10 mg/mL
concentrations, for less than 3 days at the 20, 40 and 50 mg/mL levels and for less than 1 day at the
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with the aid of a spatula to prevent MAN from sti cking

to the beaker wall. The MAN sesane oil/Tween(r) 20
woroobsBenas stirred for about 2 hr or until aPCT/WE206/002807

had di ssol ved or was uniformy 15 suspended w t hout

any clunps being present. The MAN sesane oil/ Tween(r)
20 m xture was heated at about 60C for about 30 m n.
(or longer if a larger volune of solution was desired,

oS, s B 0 A DM it o

.o e i ution of MAN. The MAN sesane
remain i ?"?ﬁﬁ%ﬁ?&gg@m xture was observed for presence of .
[0202] anyn se3akns 51)) Maly vidbNobypleasiralim geniesatiesent &re Hyaimalt leyel and at 60°C at
whi t e background foll owed by a dark 20 background .
20 mg/md Y Htg?rpgrang 58%{9& qﬂnc% i, Ia%(i remained i fsglﬁlﬁﬁn upon cooling. The

10 mg/MNNISDAAB A d1H8R Heid stdBle 8PIddhi RMpei@se S6rane@ tigdn 3 days, the 30
roomtenperature and was kept protected fromli

ht. |f X
mg/mLcsojisioalveaswsible atgodro tempruativecfor kesbthagd dayhandg ‘%s!a&/ah@esoluﬁon was
i | / Tween(r ol ut i coul d be heated again at 60C,
stable W?q{nﬁ%ﬂe&?tﬁrﬁagﬁf‘?ssa%@Egif]y'rmgneti c plate until all MAN
[0203]d1 S5 00 ¥8ANAHh ITMAOhtd dddRentfi30 4F abdiit 60 pigmésia 8hyschame oil and
scal ed up or down to obtain the requisit? vol

15% Twesnad was made g3 follsvsprgorhdyd gxﬂeofﬁ:egitrpﬁ @i t"\@ﬁ‘?p%ﬁfig‘; a glass beaker
contairgl?g z?v%%ﬂapggﬁﬁﬁ%%tep&agﬁ%e%aﬁl%g%ﬁ %’lzﬁé’ EncPlis 36} B ivRR set to stir at

s
I ons  contal nin I n ot her
medium@p&id: iAtoat UL bf Pirdsn® atiwasstbwiy addedan theorenter of the beaker. About

surfactants, _ionjc¢ syrfactant.s..or r-.sol ubl
600 migp et e Hlowht ey Hhe ExaH P TR0 T uFe Bfe pegger of the beaker

with ﬂllgﬁﬁit]ﬁeaes’ﬁaMa to33Ewdnk MUK MA6n S8Rttt bedked WARN (The M Alsesame

rocess described above with corn oil, olive .
oil/Twedn® 20 suxtbeamasitired fepghont? hr ogintil alfhWdhhad diggglved or was uniformly

- al pha-t ocopheryl . pol yet hy}.e 3 '
supe o BB 85 PP e P55 % 1Rk washet
at abouFB0et E8841E30 B (& 10hger PO Mitienyblpyiteradlsbhiitine wag ‘dedRd) for example, 1
roPerne gl ycol ("PG'), or_other solubilizkgg a entc?t
hr at 6Qi&ito 5AB I aed e MM Hessape ol Awssn P20 BITYTR) OF inGe; FHiijeyd to ensure -
N > i ' i i
compi g0 9K M5 aA DA SubBUESBE8 AP s B o prsnc
of any Tabise! Mlid by holding tredepkes agaihstta Whilk backgoundyfalowgd $y a dark
soluble.in.a formul gtion ontai ni n %.sesa ' .
back g SAIRGBERT 0 A SBEnd TH REY R SRR g 20 soluon
was stell 4Plo8nd RrmpBRngaaRd (as Rept ptdtediediromI(ght DIftcr féldls diet to form during
not stay in solution in these fornulations upon

storage;dlod May./scsmme odltwees® 20plutiem ool heatedgaibit 6B wih stirring, on a

hot mingiq Moo SRR P LB P T D 7o

[0204]5 0! Thik @FocdARaE bOsdald upt drelosal tobbiain the ireqpisteallenaor concentration of
room tenperature for nore than 7 days. ,[ 0206 1

MN aodghShesHD oMK AR TGOS Erbr SRRRedl a&%@ilmﬁﬁen of MqN.
hdlRRLLRE: 1 Bor8burf ,

Form i AL SRR IS oSy L M R ool s

ionic oelaytpiite oy hatee-sbiubke orgatiosdlvéntd may bekinziterlyunadsp bughiagnfor example, by
.at. a concentration_of 29 /L in 89% sesane .oi | 1% .

substitpjiag FSAIPe 28 020 Wae8 ParftiB dhe BOFFRE dﬁ%ﬂf\;ﬁ@ BRYCeRE tb 8?117 clive ol

soybe%gﬁl,a% SR L ?We%x-{@’%@,n&fapphg-(?oc%%hé&&l ﬁély_@thyl@hé(gl'%}'ﬁg 1000 succinate

s vortexed vigorously for one mnute. Tf )
(TPG®)ecihianPR@S0py BPEr6a, PFG 360 impaplavreatss ghyiserol, mokyvisdpyreolidone
(“PVP%,%&%%%&GM ?“foﬁ? bgérlecggetrgg Iﬂz\llr?g e{gernltl“slf & ggn%b'%na%ons thereof. Results
of the solubility of MyN in water-insoluble lipids are set forth in Table 19.
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anpl i tude of 60% maxi mum probe anplitude. The
MAN sesane oil/ Tween(r) 20 enul sion was observed for
w@e@sosises of any precipitated MAN by hol di ng tPET/DEZRE002807
agai nst a white background 15 foll owed by a dark
background, |ooking for presence of particul ates. The
fi nal MAN sesane oil/Tween(r) 20 enul sion was stored
roomterrperature and was kept protected fromlight.

(02051 | PERHAL &% P F R R R aP R R G 56 T B Qs B R MBERluBtion

contamllﬁg 35U @Ear@@&l @&DI%WW&nM tr55ec aed 40 pireb of N weglsoluble in the
wth other surfactants, or water- sol uble organic

same forghition & 4385 b Milhlidaqt glaprarieolutiancin these ferapulasieasypen cooling. In
contrastb X/Iéw 95 aﬁe@tntrbga Zs%ﬁgﬁ'@m ] Aligﬁ{% Alrel g ?%‘%?tégl dgi'ﬂ a'ixﬁﬁ‘g 89% sesame

cribe ove W orn ol
oil and smﬁmn@zo at pefipendieniaimdd in sofltiee ngon codling, TREGS) lution being stable at
| ecithi rF] EC% 00, PEG 400, PEG 400 npnol aur eat e,
room tegperalyg OrmHSItW Y¥Syrrolidone ("PVP'), or other

[0206] S OM%L%J@?@ Aﬁ at Q%gn&ﬁﬂyﬁ&%ﬂ B0t 1. @ﬁ{g%zli in Eﬁ?&%s made as

ble 19. So in water-insoluble Lipid
followleAl]Dgut O ndeofia @.9%8{8&113 B®1U§IOIE)V@$ plaeaattintaj lonm{i-sized polypropylene tube.

About O%< ip tgahll_@ %ﬁg@% %Jttaé gc{]pﬁ?r%_a %gltog% O ot 1B nbgg‘;( o §epagne oil, 11% Tween®

20 was bdteas§ tHRPoRipr Oy 14el tebe. HER M7G/sBRwWR me@ D@ kYhiE6n or mixture in
Tenperature stated) Corn Ol 100% 1 N Y at 60C Y > 3

saline wigyertexed vigoyously Bgony mingeddyg emplyiqy wasaresge ity sapication of the

vl O e B M A oo

amplituG® 6f §0% niaxitaym pték: Mplitade. 60Ke M, 1sesaene@il/ TAEHED 30 edNudion was
obseweatfgreég@gpg g ag)g(e g(gqulé%g g(@%}%yﬁmédlagage begléezro,ngNAngtt a? %{blge Background
followed b alfaYk FRRPRUBHNboK’ing 6t pRedBYSof particulates. The final MyN/sesame
0il/Tween® 20 emulsion was stored at room temperature and was kept protected from light.

[0207]  This process may be scaled up or down to obtain the requisite volume or concentration of
MyN. Formulations containing M4N in other lipids combined with other surfactants, or water-
soluble organic solvents may be similarly made, such as, for example, by substituting sesame oil or
Tween® 20 in the process described above with corn oil, olive oil, soybean oil, peppermint oil,
Tween® 80, TPGS, lecithin, PG, PEG 300, PEG 400, PEG 400 monolaureate, glycerol,
polyvinylpyrrolidone (“PVP”), or other solubilizing agents, and combinations thereof.

[0208] Table 19. Solubility of M4N in water-insoluble Lipids

Drug
Concentra- -
Excipient tion (in Dissolution . . Dissolution St.ablhty
.. Dissolution Time at
Excipients | Concentra- mg/mL After : After Cool-
. . After Heating Room
tion unless Rotation Down '
. Temperature
otherwise
stated)
Corn Oil 100% 1 N Y at 60°C Y > 3 days
10 N Y at 60°C Y > 3 days
20 N Y at 60°C Y <3 days
40 N Y at 60°C Y <3 days
50 N Y at 60°C Y < 3 days
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Ol 10 Y >3 days 20 Y >3 days 40 NY at 40CY > 3

days 60 N Y at 40C Y < 3 days 100 NY at 40CY < 1
waelaywe/ 08364 N Y at 40C Y < 1 day Soybean 100% 10PQ¥/¥SZ6/002807

60CY > 7 days Gl 30 NY at 60C N 50 NY at 60C N

Mneral Ol 100% 10 NY at 60CY > 7 days 50 N Y at

60C Y < | day 100 NY at 60C N 200 NY at 60C N

Qive Gl, 80%dive Soybean oil, 20% 60 N Y at 70C N

O'L Soybeap -G | 48, WO 2006/ 081364 PCT/ US2006/ 002807
Selsane 75% Q| _Sesane $Fweeni(r) Q| Yad9 D4 BYN Y at | <!day
60|C Y < 7 days angd Tweéen(r)) ANcerpY aZ0C 169N
Aycerol [10% G| enulsion jn 2.4 Y <1 day 90% saline
Sels@ile o 1| 89 @Rfl| Sesgye 29 Ny at Gl = [days
. 1602 N
TveentT)—2p—6r tt+o-Tweeniri—20 IR
Sesame Oil 100% 10 Y >3 days
20 N Y at 60°C Y >3 days
30 N Y at 60°C Y < 3 days
50 N Y at 60°C Y <1day
Peppermint
Oifp 1 Y >3 days
10 Y >3 days
20 Y >3 days
40 N Y at 40°C Y >3 days
60 N Y at 40°C Y <3 days
100 N Y at 40°C Y <1 day
125 N Y at 40°C Y <1 day
Soyb
O(i)ly can 100% 10 N Y at 60°C Y >7 days
30 N Y at 60°C N
50 N Y at 60°C N
Mineral Oil 100% 10 N Y at 60°C Y >7 days
50 N Y at 60°C Y <1 day
100 N Y at 60°C N
200 N Y at 60°C N
Olive 0il, | 30 Olve
s o o
qubean Soybean 60 N Y at 70°C N
oil oil
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emul sion in 2.9 Y <3 days 90% saline 85% Sesane 40 N

Y at 45C N GO, 15% Tween(r) 20 85% Sesane 60 N Y at
wW®206M81363 | , 15% Tween(r) 20 Pepperm nt 50% O PCT/PEB06/002807

Peppermint 40 NY at 35CY > 7 days 300 Ol, 50% PEG

300 60 NY at 35CY > 7 days 125 NY at 35C N 60%

Peppermint 60 NY at 40CY > 3 days Ql, 40% PEG 300

Pepperm nt 50% G |, PEG Peppernmint 40 NY at 40CY > 7

days 400 O, 50% PEG 400 60 N Y af 40C Y >7 days
100N Y at|49€C N 15 N Y at| 40C N @49 WO 2006/ 081364
Pd@?@igfoma 8Q2807 | 60% Peppernint 60 N Y at 40C N
O |l 72096 PEGLAB0  50%
Tween® 3 oo ® PY 704 3 N Y at 60°C Y <7 days
and no
Glycerol 20, 16%
Glycerol
10% Oil
emulsion in 2.4 Y <1 day
90% saline
Sesame Qil gi:ﬁme
and 10 29 N Y at 60°C Y > days
Tween® 20 | O1b11%
Tween® 20
10% 0Oil
emulsion in 2.9 Y <3 days
90% saline
85%
Sesame o
0il.15% 40 N Y at45°C N
Tween® 20
85%
Sesame o
0il 15% 60 N Y at 55°C N
Tween® 20
Peppermint 15)2% ermint
oil, PEG O'fPS ! 40 N Y at 35°C Y > 7 days
300 il, 50%
PEG 300
60 N Y at 35°C Y >7 days
125 N Yat35°C | N
60%
Peppermint o
0il, 40% 60 N Y at 40°C Y >3 days
PEG 300
Peppermint 15’2% ermint '
Oil, PEG o‘fps 0 40 N Y at 40°C Y >7 days
400 1, OV
PEG 400
60 N Y at 40°C Y > 7 days
100 N Y at 40°C N
125 N Y at 40°C N
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Peppermint G| and Peppermnt 40 NY at 40C Y > 3 days

Tween(r) 20 G, 50% Tween(r) 20 60 NY at 40CY > 3
w@l200s/08B85 N Y at 40C N 40% Pepperm nt PepperPCTUSI006/002807

PEG G I, 40%52 N Y at 40C N 400, PEG 400, dycerol

20% dycerol 45% Peppermnt G, 45%59 NY at 40C

N PEG 400, 10% dycerol Peppermnt 50% QG| and

Peppermint 20 Y > 3 days Sesane G| G|, 50% Sesane

Ol 40 N Y, at 40C Y > 3 days 60 N Y at 40C Y > 3 days
Pelpper mint| &8% QO | | Peppernint Tweepn(r) G|, |33% 60
Y jat  40C Y| BepRrdiay $ 20, PHG Tween([ry 400 20{,33% PEG
400 [ 0209]| 94KP% 20 shows tihe results obtai nqég for the
sofl ubi l'ity| BIC4MN {n wat er-jsol ubl e organic $ol vents
Et [OF—PG G 300, PEG 400, PEG 400 monot aur gate,
gl yree+of P —andi-ecertat-r—eonrbinatens—theteef—50
. . 50%
Peppermint Peppermint
0il and ~bpery 40 N Y at 40°C Y >3 days
Tween® 20 | Db 9%
Tween® 20
60 N Y at 40°C Y >3 days
125 N Y at 40°C N
40%
Peppermint | Peppermint
Oil, PEG | Oil, 40% o
400, PEG 400, 52 N Y at 40°C N
Glycerol 20%
Glycerol
45%
Peppermint
Oil, 45% o
PEG 400, 59 N Y at 40°C N
10%
Glycerol
Peppermint 30%
oil and Peppermint 20 Y >3 days
. | Oil, 50%
Sesame Oil .
Sesame Qil
40 N Y at 40°C Y >3 days
60 N Y at 40°C Y > 3 days
Peppermint 33%
. Peppermint
O, " | oil, 33%
Tween® B 227 60 N Y at 40°C Y >3 days
Tween®
20, PEG ’
100 20, 33%
PEG 400

[0209]  Table 20 shows the results obtained for the solubility of M4N in water-soluble organic
solvents EtOH, PG, PEG 300, PEG 400, PEG 400 monolaureate, glycerol, PVP, and certain

combinations thereof.
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[0210] Tabl e 20.

Solubil'ity of MAN in Water-Sol uble Organic Sol vents
wdxawg/ofisssol ution Di ssol ution Dissol ution Ti nePCT/US2006/002807
Exci pient Tine at Excipients Concentration

Concentration After After After
Rot ati on Heati ng Down Tenperature

Cool -

Et hanol

Room (i n ng/nL)
100% 1 Y >

3 days 10 N Nat 37C PVP 15% 1 N Nat 90C 10 N Nat 90C

Propyl ene ene 100% 1 N Y at 55C Y < 1 day Gycol 10 N
Y at 55C Y < | day 20 NY at 55C Y < | day PEG 400
[0210]100%1:252m golabnﬁp&MNlﬂ vﬁaaéiss&%lélo\f%@ﬁc §91@e9ﬁé< 3 days
40-N_Y_at 50C Y < y 50 ay 100 _
N v at 60C|N 5% 10 N NatDr@OC ﬁgﬁﬁsélq{a)n Dglggogugorl\l %15?0‘1 tion ,%t.ablhty
50Ex¥iptents d cf a&hrc@ltr&mh{ S Y BAaak0C Y| &4 er%@hﬁ- lee at
PEG 300 100?62%3 g ét(lrﬁﬁg&mj f Rodays | Bekibk ) FabodC Y| Room
< B days 40N Fat—HoE-¥—~<—+day—50—N-¥—at—6)C¥< 1 mperaure
day—2300-—N1Y-at 60C-N 33% 10 N at 50C (31 ycerol 100% 1
N [Eolzoc [N W8%N Yht 70¢ N 20 NY¥Tat fOC N 51[w0 >3 days
2006/ 081364 PCT/ US20D6/ 00®807| Pr opyl ens atd3%@r ppyl en
PVP 15% 1 N N at 90°C
10 N N at 90°C
grl(})'ggllene 100% 1 Yat55°C |Y <1 day
10 N Yats5°C |y <1 day
20 N Yat55°C |Y <1 day
PEG 400 100% 25 N Y at50°C | Y <7 days
30 N Y at 50°C Y <3 days
40 N Y at 50°C Y <1 day
50 N Yat60°C |Y <1 day
100 N Yat60°C | N
5% 10 N N at 50°C
r}zilc:ozlte?l?rate 100% 20 N Yat50°C |Y >3 days
50 N Yat50°C |Y <1 day
PEG 300 100% 25 N Yat50°C |y <7 days
30 N Yat50°C (Y <3 days
40 N Yat50°C |Y <1 day
50 N Yat60°C |Y <1 day
100 N Yat60°C | N
33% 10 N N at 50°C
Glycerol 100% 1 N Yat70°C | N
10 N Yat70°C |N
20 N Yat70°C | N
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G ycol and e Gycol, 10 N N Ethanol 10% Et hanol

[02111 Exanple S. Solubility of MAN in Non-lonic
wEobagent s [ 0212] A 10 nlL sol uti on of MAN atP@EI/US2006/002807

concentration of about 60 ng/nL in Tween@ 20 was nade

as follows. About 10 nL of Tween(r) 20 were added to a

gl ass beaker containing a stir bar. The 5 beaker was

pl aced on a magnetic plate and the stir bar was set to
stirat—medi-um-spee About—600- rr:n o Ma-N—wetr-e—st-awl :

—oOTTrToloT 0 VT TN— VT

ded to tthe Tween(r) 20 in the center of the|beaker
i4 % ?opygen

Q)

: yee spat ul D prevent N from
Ef.ﬁﬁing toi qaker \}\gll ﬁThe%ﬁll\/lfll\v ween(r) |20
tHanol 10%
xture was stirred for 2 hr| or unti| all MN had
dissotved-or—was—unrfornty suspended—wthout—any—
cl unps being present. The MN Tween(r) 20 m xture was
[0211] heEifﬁ@blaB 8bbilitp 0OM, DI indeulondBuifaotan{sor | onger i f a
vol une 10 of solution was desired, for,k exanple

[0212) 1 " ArlOzaL gelefiornpf Mod ah C@mcepﬁ@%m/abweﬁﬂ%z@ i kgdy 20 was made
as follo% N«b@ﬁ% @@@2@%@ 90 %é* h&1cA98R! %%?b?ﬂé?@dﬂﬂ&lhﬁg aQkir bar. The

xture G sol-uti on
beaker wins;ﬂacbdd)nfaanagnees pmmearmifthasltyr han chias setlty etdlr Adadiym speed. About 600

me ot 13 S Bk B e PR U e g o s

to preved@iv, N R EESind RRahE beder wAHNTRMRERITWed® S0 hitkinRiwibstirred for 2 hr

stored at room tenperature and was kept protected from
or until p}l §hdN hads dlml\@dwsms yniferaly suspeodash withduh gy elopmg deingipsesent. The

T 20.so0l b e a
M4N/T\%f%eln® %}? ‘f) mzas he \Matte a %Jor})u? 86Ungjfo(r) ﬁb%u% %g) tn%rr%a 1 ('léhlgg} g‘?g%rger volume
of solutdh wastdekired, For kinpies 1 it stsaUP a0 SECKLIoT tsOMUYN) Dieen® 20 mixture), or
[0213] This process may be scaled up or down to qbtain
longer 0 by o S o O G St BRI bERSDLALE cration
if
was ob%fé\%ﬁ B LAPEE Ay ] m@mmgamﬁﬂg He HIRREERAIRL: 4 Qhite

utron I ons contal ni ng
backgrovidl follovatiitera deok badkgramgylobhing dot presennd of parti¢wateantls final
or amphiphilic 2 | ecul es be siml| arl e .
M epofl B ein SR ol By BOE e Pty RGN PrCa5! fm light 16
crystalstit@e B £068 Siring @ﬁ)@ﬁfgeb@l@ MBOTE¥A® R0 TYREDA Edul8 Be hoitbe ﬁgam at 60° C
sol ubilizing agents, and conbi nations thereof, Resul

for abowfl hry with sGirimgi o1 & holgnagpekic phteroyaevid pll Ml wimdissqlygd @@k in solution.

02131 20 R B0, P A o i o

MN anﬂﬂheuh)daﬁng tBnTpWa&m(er@laQBe mbreiymlaﬁr(deére%dad} achieve dlssolutlon of MyN.
concentration 5 room tenperat ure.

Formulgjgs icant m%ﬁ A oy S(ur P i IRI T {RoBy S mphiphili

molecufeb ﬁﬁg%eﬁgnﬂafr%%cke IR AL Br€xdfple Wﬁbﬁ%fin%l‘%¥ﬁ. ® 20 in the process

MAN I'n Tween(r) 80 sol ut’ion Tween
describ@Dabove wath BreeniRe’(, othemsolgbilizing agelday@d@fm@b@apnmhmnf Results of

the solugégg P¥ W@gﬂ( Weeg@ 2&? gf%fgl(l%{ghl,r earconﬁquloe | vg}egn@%d eznd PEG 400

amsho@glupnmgzgfter cooling at concentrations of up to 60

in Tween(r) 20 or up to 50 in Tween(r) 80,
[0214] V\,hiT pﬂ@le 30 sheroiphiMlaNveas sabibée mﬂzwﬁeg%ozq (ﬁ‘gT wigen®hel gm concentration of

3 T AL D LT BT ORdy CYT358f 2 v

room teld¥ative 6 hdre2RarS P Haks, GRfle VR0 BSEHaH 8O0 sbietish ENIAN/Tween® 807)

at roomtenperature
was stable for more than 3 days of observation. Higher concentrations of MyN were soluble in

Tween® 20 or Tween® 80 at 50°C. Further, MyN remained in solution after cooling at

a
W
S
m

concentrations of up to 60 mg/mL in Tween® 20 or up to 50 mg/mL in Tween® 80, while

becoming insoluble upon cooling at the 80 mg/mL and 100 mg/mlL levels in Tween® 20. The 10

52



10

for greater than 7 days. The 40 ng/niL and 80 ng/nL
MAN Tween(r) 20 sol utions were observed to be stable
W@eooco8r3r4 enperature for | ess than 3 days. ForPCHES2006/002807
MAN Tween(r) 80 solutions, the 10 ng/nL solution was
observed to be stable at roomtenperature for nore
than 3 days while the 50 5 ng/nL sol ution was stable
roomtenperature for less than 1 day. [0215]

Bedt b1 t 1 t
D

for greaar tandeatalys.athet0 mfg/rﬂo amyB(hngthMM/waemﬁ Zﬂksehltlheawe@ observed to
at 65C. MUNre edln ol u

be stably B TRAF4PRBHAEOR & 5o SBr ANRCHR Ry sdptippsethe 10
mg/mL %gl\étlﬁ&{jghst @d@ﬁ‘f%@%d%eestﬁlﬁé aﬂi‘%ﬁl telp@Rnse @3 ¥Sore Mﬁ@a]y@]whﬂe the 50

shows the concentration of MINin tg/nmL and
mg/mL sdlstioowaesgonai mgmd@mp@ﬁtm@fqrdws t}nam 1M19Q’u antities.
[ ble 2 of MAN.i.n Non %
0215 &, ftgekise e s it ERASHs eI A iRl S0 frgsngy 20 and 50

PEG 4O§t1ﬁptb|a| doMcéirati&X6f 60 RBIMICONREN fegtbd GRelX &g /653C. MyN remained in
Concentration (in nmg/ nL) After After After Cool Room
solunoantbqsc Snmssionygp DR limeythe peltiiens bengestable 3t ropm tempgrature for more
than3dgj% I Y >7 days 10 N Yat50C Y >7days 20 N Yat50C Y
days 40 NY at 50C Y <3 days 60 NY at 50CY < 3
[0216] daysble 8D sidwé ths caREntbhtiRLINVLN at nHaC MdTiseenesgonihg concentration
100% (v/v) | Y > 3 days 10 NY at 50C Y > 3 days 50
in uM qNantitigs. 50C Y < | day 53 WD 2006/ 081364
PCT/ US2006/ 002807 Tween(r) 20 50% Tween(r) PEG 400 |,
20, 50% PEG 30 NY at 65C Y > 3 days 400 40 N Y at
[0217] 65Tab¥e 21.3Sdlapidity GOMMN Yh Atond6dcWusfagtagtays 60 N Y at

56¥—>—3 j*"ys -02+8t—TFabte 22: Cpn'c;oioﬁ Tabte—for =
goncentral i o Momcansuion | Piscion | Pisauion | Psoion | Sy
Concentration (in mg/mL) Rotation | Heating Down Temperature
Tween® 20 100% (v/v) 1 Y > 7 days
10 N Yats50°C |Y > 7 days.
20 N Yats50°C |Y > 7 days
40 N Yats50°C | Y <3 days
60 N Yat50°C |Y <3 days
80 N Yat50°C | N
100 N Yat50°C | N
7
Tween® 80 100% (v/v) 1 Y >3 days
10 N Yat50°C |Y > 3 days
50 N Yat50°C Y <1 day
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15

MAN in MMN in Lg/mtL M 00 7.2 20 14.3 40 21.5 60
28.7 80 5 [0219] Exanple 9. Lyophilized Fornul ati ons
w@ovbasssfng VAN in HP-(3-CD [0220] A 120 ng | ypehiubiopeah2807
powder of MAN at a concentration of about 185 ngy/g
(Ww in HP- [3 -CD was nade as follows. Equal nolar
anounts of HP-(3-CD and MAN were used to increase the
conpl exation rate between HP-(3-CD and MAN. About 98
mg of HP-p-CD and rbout 22. Zdrrg MAN were m xed
FvaTviee®® I_- si zed pgl ypropyllene tube. About
3%%&@%%% 200880 Bftied t 0% he J?O mMNxt ufl & # #°€heY >3 days
ol ypropy eneé®% ube | cont ai ni ng the HP{P-CD/ VAN powder
xture anTvortexeﬁdfor 1 mnute t¢ produce a
P- (3- CD/ MAN suspefsi ongd n wagt er ; The MAN |
uspensi on was frozen ngt -20C fI(SIr 24er?§%5$§ D’?{]e 3 days
D-(Q- CDLMAN guqnemql aon - was tlthen centiri fugp t
pm undef vacuum @t 60C for |about 2|hours to renove
[l the water fromithe Suspensi on. TFne(adﬁsyc powder of >3 days
HP- [ 3- CD/ MUN corrpl ¢x wei ghed |about 120 ng. This
HP=1"3=-"CO WN"powder conptex 15 may Dd, then dissol ved
or resuspgended in water_or otlher_sol i |n; gent s
The final | AN HP- (3- CO%owdar cBnpl ers) Sé sf{ored at
noom tenperature amd was keptl protectted fromlight.
This protess may le scaled Uyp or doyn to obtain the
requi site volune or concentration of MN
Formul ati ons contai ning MAN with other cycl odextrins
may be simlarly made, such as, for exanple, 54 WO
20 3 tuting HP-3-CD
[0218] ° 9@@9% ééré\ggéléfgﬁg% dp%%g%aﬁxn %ﬁ&fﬂh g
cycl odextr| ns., RENIH S sMQWﬁn%n Tabl e 1 denonstrate

>3 days

that a powder |cqimhex ¢f jix (3- CD/ VAN was obt ai ned
after |yophilifzatipn 0 thhe HP-[ 3- CDY 1\ 44N suspensi on
consi sting of WT—W—EP—(‘BCD and 18. 5% MAN.
[0221] A 400 1y {M&ahi i %U wder of MIN at a
concentrati on ref—about1159 rmfg (Ww in HP- 5
(3- COY HPMC was nede as|fabPou . About 1 nL of a 50%
HP- [ 3- CDY 0. 5% HPI48 %ol Ut i 88, nade as described above,
was added to a 1.5 nl-sized pol ypropyl ene tube. About
[0219] 60Ex@mpl N, WybshitigetErbrmiutatione Coatayin®pyNaneiR-pheD

cont ai ni ng the HP-[ 3- CD/ HPMC suspenS| on and vorte
[0220] t oA 1 0rpg ﬁnoéhulléed pRvedsl o MaNH aronepitaiien Rippout 185 mg/g (w/w) in HP-

-0 Y BRSBTS A RSB gy o v o

compleSHRRERS HRAVSA STH-BLTD aed M N, Ugesht 88 ndg m@PJBp@DJan uBEE22.2 mg MN
vacuum at 60C for about 5 hours to renpve all the

were mipad aqEciheoin 2 b rsigehpbmopsirmcyty. AROWIAP o WIT was added o the
mlxture'_l'}g, tl'sesgcgg HPW&:'\}HRIF con 1n1ng % the k—ﬂ’hﬁ %lﬂ?f?ﬁlp er rTI*i’xture an%i vortexed for 1

minute to produce a HP-B-CD/MyN suspension in water. The HP-B-CD/M4N suspension was

frozen at —20°C for 24 hours. The HP-B-CD/MuN suspension was then centrifuged at 1,400 rpm
under vacuum at 60°C for about 2 hours to remove all the water from the suspension. The dry
powder of HP-B-CD/M4N complex weighed about 120 mg. This HP-B-CD/M4N powder compleﬁ(
may be then dissolved or resuspended in water or other solubilizing agents. The final M4N/HP-j-
CD powder complex was stored at room temperature and was kept protected from light. This
process may be scaled up or down to obtain the requisite volume or concentration of MsN.

Formulations containing M4N with other cyclodextrins may be similarly made, such as, for example,
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powder conplex may be then dissolved or resuspended in

wat er or other solubilizing agents. The final
wO/MNbeB368- CD/ HPMC powder conpl ex was st ored aPCT/US82006/002807

tenperature and was kept protected fromlight. This

process may be scaled up or down to obtain the

requi site volunme or 15 concentration of MN.

Forrmul ati ons containing MAN with ot her

by subst(i:t}ﬂ{é leé)g@ﬁg-@]ﬂ%/ tﬁ$ érlo%s?:%gsq%f%&' B@\%S\mt uf@yc%d{%}_’ r[?lg.l Results shown in

has I exa subs

Table 1 dBmbAraRy BEESSoWIRS %Ihpl%ﬁ of HPOB(-@UMN '&)ﬁsh&itamed after lyophilization of
cycl odextrins, or by substituting HPMC with ot her

the HP- I&iﬂDM&Ususpériswlmsesstmgezf@bO@ 81sHo W - BfCDaml 3.5% MuN.

[0221] Wa/g%§§ Qthg del?ov?c%‘/ BEIM ﬁoaggltcSﬁ?f:% ]at1?rh szCD{ W)quyl\/kwv/w) in HP-

B- CD/HbRaé 3raS Y APV M N S UBBENE 1@ o fCO5B), %ﬂﬂ ggzp/b 58bpwhiB4Sfution, made as
P-(3-CD, 1% 20 HPMC and 15% MAN. Exanpl e 10.

descnbeﬁ%bw‘] gvasfadtidd toubi. ﬁgﬂf—mzed)aﬂy}mepylem tulk/HNA[bOmﬁE] mg M4N were added
experiment, vario t ubi ng werge test
to the pqlasProe ey CPRtpIpE-A o y&ﬁk 3.4%}1%?5@9% s wtsaed for 1 minute to
T
producedaellIP-\ﬁgé I/ﬁi:)lh/@glgféyl gﬁnehgé}l EQQH%O@%}@#ICMI;WS erﬂﬁﬁ’le\gas frozen at

on visua pressur

—20°C fbi ZWh6hrs. hTHdETHPQK}CWHPM@NEW@b?enS{oQM]thQH@nmﬁgw at 1,400 rpm
i nspecti on was conducted as follows: About 5 nL of a

under vicunmut 07 G fortabohied hquas tOeI@m(O'Vf: ol ithel weterifremmithe suspensianerhe dry

powr REFRET AT L8 SRt e o PP enfiyicnan

powder %&n@fex%a R0ML SIRETL di&@su@ﬁé@l:d il Wﬁter boste @hﬁﬁihzn%g agents. The

mat eri al 'was then circul ated several tinmes (about
final M4N/RiPsp-CIYHP4@ ppwédr compbraghias stered@t toobi nagipamilrwasd was kept
ted n a beaker .or ol legtion t . JThe ..
protectef i Figbiod abGF TR S SEPERBOT OV A ER dbe Tgpisite volume or

concentﬂﬁi%ﬁ'o@ ML AL EforRful RRBAS EAiAnE MPU @siiﬁlrﬂtheﬂc@@lb@&dtﬁﬁb/&&’lulose solutions
di ng the beaker or collection tube against a white

may be blauleglry(mm $@hla@v®de>mynpde darsabsstiutog J8rbCD58 thgprocess described

e T SO SAA  P220 ol ep . moss

shown 1H%Bfédm SRordeRe g B%o%eﬁ SEnplt B HY-REDMIPLVEIVEN, wisbtained after
l ength of tinme and the purpose of the tubing. This

lyophilivaiin afels HPeb COAHPRMGIVAN suspenkbibN consistolgudfiabouttfef/oHE-B-CD, 1%

an fter circulation through different tubing. [0226]
HPMC nglﬁﬁ&z%ol d for determning conpatibility was 90%

assay purity, neaning that if about 5 90% of MN
reg%nq n 1198y AfiS £ Lagtdra,\ th the tubing
[0222] an co@gllgt F%'% %df?heﬂ{%gf&{ﬁﬁ% @lﬁét erial woul d be
[0223] ¢ ohshhtkeaxeelrlmsntbedrmgl_s typep af tublne wéveytestatrbion torhpdtibiit9 @%l for

optlmlzmgégggﬁqu@ia’efygpm&? ' %g%%egfsggp?%%ﬂpghggﬁjggh% 'ag%gqug\l/itsgal inspection

and HPLCQBlgBEE@s{n@Qiqﬁicﬁ&ﬁ&ﬁbﬂd@ﬁ PE‘?)l"'a\ﬁlaPy@%) and fluorel ast oner
(Ba any, Barringto L, US A

[0224] po’LFb@mp‘c}lllmpect(@oma& adveed asfollowvs: Iﬁubloms2 mil4 of afognwation to be

tested (‘FiE faidt ?fﬁ"){\‘ﬁ‘%g Jast ﬂﬁu % PLARY 3%%@'139 cm in length. The
fomula&éaqh@teﬁalrmﬁ tﬁ@id}é@ﬁdﬁmb@f& Abbit 1R kGom E’mieediure (25°C). The

Di cki nson, Sa MD, U S.A) and platinumcured
formulaggd matstial quSt mrcsulaz@c) sevexsil Hmea (ahory 5 mmeé, fgy gxample) through the

tubing'a}%@:{;gﬁiastnciohla&e Ha geakervoer 2 co?lectlonNrui)e Jfﬁ'ee fo ﬁ%d%étgnaﬁ was carefully

inspected for precipitates or particulates present, including by holding the beaker or collection tube

against a white background followed by a dark background.
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15

descri bed. 15 [0228] Table 23. Conpati bl e tubing

materials for delivery of MAN COWMPATI BLE TUBI NG
waBba&E36TUBI NG TYPE BRAND NAME MANUFACTURER QRJT/UBKDN6/002807

PTFE and fl uoroel ast omer CHEM SURE Bar nant Conpany

96210-16 Pol ypropyl ene Col e- Par ner 06500-02 FEP

Sai nt - Gobai n P288605 PTFE Col e- Parmer 06417- 31

Pol yet hyl ene I ntranedic BD 427420 Pl ati num cured

il * %
10225] NCRRSOURP BILE toi HOHE RS SOBIT PIBEBRANEIORK fgpending on the
tubing b%g#g@ %ﬁ%@g&hﬁg and RleAurpaio¢ %Heecqb F.' ITRRMREst measured the amount

Par mer ~ Ther nal r ubber Viton
of MyN Bl £cﬁﬂt%nf baforeiané aftefi dicnlatiPo Itlypug}ptyffert@t hied nateri al

0226 S o b 81 SR i o
90% of§i4)<{1 &Hhﬁ{ E@lﬂﬁoxbyﬁéf:n@ceﬁcﬁmﬂwﬁh% fabiaglene ep@bletion of the test, the

| cone oil C-Flex PVC (DEHP in t hwa
materialNsibgé fme catdered @szbelmmmleawg%amwe% \;los\gﬁsy /Nélve%eléﬂ was
. 08- 0004. fer conpati bl e
conmdefegé’?pé’_lm%@}f‘pﬁugmﬁlke?‘%fsrazrﬁgeus[ﬁq%uFéedq mwra}?tsz’t ration of
[0227] PhepiRBe@AYshE@S tHePPPPE (ol Btrafld2Ghyl e and ﬂlrmrebis'aimdr [(Barnant
foregoi ng pharnmaceuti cal conpositions c\§
Comparyi dapringter, dh, U.S.A.), polypropylene (Cole—Parmer ernon H1lls IL, US.A), FEP
(fluorinated ethylene propylene) (Saint-Gobain, Mickleton, NJ, U.S.A.), PTFE (Cole-Parmer),
polyethylene (Intramedic, Becton Dickinson, Sparks, MD, U.S.A.) and platinum cured silicone
(small size) (Cole-Parmer) were all compatible for delivery of M4N in the formulations herein

described.

[0228]  Table 23. Compatible tubing materials for delivery of MyN

COMPATIBLE TUBING
TUBING

TUBING TYPE BRAND NAME | MANUFACTURER | CAT. NO.
PTFE and fluoroelastomer CHEM-SURE Barnant Company 96210-16
Polypropylene Cole-Parmer 06500-02
FEP Saint-Gobain P288605
PTFE : Cole-Parmer 06417-31
Polyethylene Intramedic BD 427420
Platinum cured silicone
(small size)** Cole-Parmer 95802-01
NONCOMPATIBLE
TUBING

: TUBING

TUBING TYPE BRAND NAME | MANUFACTURER | CAT. NO.
Platinum cured silicone
(manufacturing) Cole-Parmer
Thermal set rubber
Viton B (67% fluorine) Viton
Polypropylene-based
material with USP mineral
oil PharMed
Polyurethane Cole-Parmer 96140-42
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5 intravesicularly, such as for the treatnent of

carcinoma in situ of the urinary bl adder, for exanple,
waroocasdese of 800 ng every week for 6 weeks. HEEUS2006/002807

conposition will contain an APlI, such as the NDGA

conmpounds, e.g., MAN. The API, such as MAN, is present

in the conposition at 200 ng per 5 nL vial, and is

stored in the refrlgerator at 2C - 8C (36F - 46F).

PI mnncfrgi‘| In'E tha CC%CS:t'nn to-a

s §Yé@{e e@ﬂ% SPEYIE [ bnoved fromtHe refri ger at or and
i S Ir%é’ldl oRAbIREo f oom 10 terrper ature wit hout

h=§\t1ﬁhr$dlcomheﬂcormosn| bn_nesFlex di | dted by addi ng 800
gy PVEXDHHP fropsiBwayg) of 0. 9% 8%r mal {Sal i nNalgaject i of, 8000-0002
USPV (Ripatdire-Frayage i s| perfossed by [i nt r aNelgesall ar 8008-0004

**not@@m&a%uﬁﬁﬂ%a@ﬁoﬁmlw&l (total volume of /5 AL when
iluted as above), allowing the APl to dwell for 2

hours and then voided out. The appropriate conpatible

0221 B0 55 S REBG R PR o R BBk

[0230] Conaionfdge bhide Abtlegbitig PRArntaBe R all&ngoéRIdnk tabbagtiifihistered
i.njured, .inf]lanmed, or perforated, as systenic

mtrave%&@hp sherasdeT fhedesatipens ohcargisgmetin sigelbanrina dyaddey for example, at
a dose JF¥DOGH f{r‘gveleﬁ (%r%f?rge I gga %11115%5?/@61{ %ﬁpcdrﬂmﬁtﬁh IAqﬁ\F,‘ﬁ.lCh as the NDGA

With sévere Irri
compoumly e{:guMaNs )Zmetﬁdi’ﬁs swdh as MU4N, adpresdnk adidie coshpositign at 200 mg per 5 mL

tillati d dwel | t t {
viel, anS i (RTHEREORR 27 S o - TERaoltipb sptipiton of the
compodifion ¥4 fuBZ3L khHaMREEmdved Rnh HEBBHRRAG aQid 1§ Qlﬁc?v@ed’\@)(vann to room

crossover m crodose pharnmacokinetic stud
temperaie-widisat hesdingy Thie gomipgsitiommay bhdilntetl @ystddang@@@ npg)@;QEﬂIL) to 55 mL

o s _desj t sess the ab on o
of 0.9 kil S e BV IR P R AR s O B R Rl & Bhes
adminigiesien ef theexPIgsotal Vﬁjhﬁkgé of DY @il voligsedi knifedieds abeGle)@ﬁl‘Ii)vffxﬁg HRAAPI to dwell
conditions or a S|ng i ntravenous_ dose (Regi nens

for 2 hours, apd Heavpidsdyput. | r@)rgig;) COI’l‘ﬂﬁ)él &tg‘aylg\mgseg as descrlbed above.
[0231)th 'Pﬁfs iNaYs & &%ﬁﬁﬂggﬁqﬁﬁqé J% BSlltlB ontd Sl"&gthg APfI is not to be

popul ati on y nale s san
given iff Hladsler &tinpiyedy énflapaisl, of perﬁp@te«hxajs m'mtahy: @Sotption svill occur via loss of

mucosalii érﬁ al {t)? ngg% ggrgg‘?\‘;}@g‘ﬁ ?o ﬁ%@%%ﬁ éwalth%h%mt ﬁ?élre:t}‘% S}\ﬂgbsegt?re irritable bladder
symptoBRC4s thé UPY nPRETdadsh s RE O Al adA PO HARDEISS i WRARE dwell t1me
taken at s C|f|e time points after dosing and urine

The patjgaés are kaught bat o arinp mey befredretpinkngehfambant24 ithe 57
WO 2006/ 081364 PCT/ US2006/ 002807 subjects were abl e
to leave the clinical unit after the conpletion of
[0232] st BedympledCl fA hupao phabe0ethréd-wad crobveSmesdosd agrmacokinetic
0234 this study, MIN was adm nistered to humans
study O{F %&a%ﬁlﬁgwﬁﬁéh@gbwa Karmatesubiestst | y- | abel | ed with

[0233] 146}hfs%t K@ﬂ: d%@ or 31 :Qséesgg% e%igé?tpﬁbﬁ BFvaﬂI %Wlhﬂyered to humans as

vol unt ee s Eac ration of
a sub-thecapsintse doseadther ds aginglt ofd Godealreleefitd AN faste] aﬁﬁﬁltﬁ)nsrgr mﬁmgle
nmonoo ein a | atin capsul e.

N C Y IO
study déﬂiéﬂ\;‘i‘)n alfget BORILES Walﬂ%oxﬁél(e%ﬁkct@%mﬁ gox%%éfcﬁtgﬂhl?e% %udy periods of

dil'uted wth water to
approxmt%yzﬁﬁ rlmurs ldulratm eaghcepdraed bpa nohmtulm periadaf atrléase7 days between

dosing L EBEL AL EE L SRR BB RS o bt v en

specificdings poine aﬁ'@?dé’% BiMhrine was collected over pre-defined time intervals. The
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10 concentration of MAN (Cra,) that occurred at tine

Tm, the overall area under the curve (AUC) that
wa@orsespends to the overall absorption of MAN BCT/URE06/002807

times of testing (AUCo_t) and overall (AUCo_"'), the

termnal half-life (T1/2) of each sanple and the

relative and overall bioavailability (Frei and F), of

the oral dose of MAN conpared to the IV dose of MN.

s T T SOl TP R s 2

hourspMNomre correct ed for any 15 residual MN renmai ni ng

02341 LR ) SNk R R SR SO v gy
labelleds\’v’f‘ﬁ? BaysnlLElPsd 190 %ﬂé&iﬂdn{ﬁﬂke@ed&% heMBRvolSReMa! Bash &l

har macoki netl c pa ters C (Baseline
admmls@amrechdl)J comvistedref @1 nReofi 116 tebaleRddiNiend 8768 gigwefiglwerol -

monool%%F ik §1Eej 8 ) e]%on %l psg%aglthfg gi E%%\?%%ggm%%m%%’c?nsmed of 0.1

mg/mL (‘@Mb&)edawﬁ@%o% @Qﬁq% @1130&@11\%@25%(@@ E}Elg &%uztg&ggth 1%%«7&0 1mL for
bolus 1ch@06 thhczmag mﬂec?xon:e)é @lomd arlrd/érl(mﬁamse)adg sulgect ppmiplespvge analyzed

for MC %%r&é‘r& %%1%% %ccgéwgodrl ng% ﬁéaézc@mlza gl(%gb% cﬁa&m ngxb@é h? énd&i}ﬁlﬁ%

concentfadiod of BON Qlfd,m)ﬂhﬁtoeéﬁﬁbd% tlaleST,g;g ltige ©verdll los endalth@Wm@(AUC) that
a high fat 20 breakfast. Reginmen B: 100% 14C- |
correspparly t? theviRrd) abseriiion of Kbt tmes FHgesting (Al Ccm)saéld Ovetal (AUCo-),

e IS 8 R RO R iy s .o

the oralidokd @MﬁlﬂN%&mﬁ@ﬂed&b arR IfVOdldSSWf Nnga ﬁI‘}Q\&ﬁdﬁaﬁlngD viaigk of ﬁﬁarmacokmetlc
0236], For the oral doses, lues for tota

parame As'c,fov\/e (Ceare prasented i Baflad- oTlaﬁ bz&almermfﬂ? at Ml wese cmﬁfged for any

res1dua lré}gﬁyxbegq{l %@Lﬁ%ﬁg&ﬂ%\é}f % g}?g %@26818&1?% %1}(2 ﬁgnot to inflate the '

levels oPM’M?@ﬁ)ﬁéxﬂﬁé’cﬁ&ﬁt daxilrg. ni st r atl on after -an overni ght
ast_ ( Crax=9. 29 1. 40pnpl /L) ?P'erx tended t

(02351 | ST8HSh Mtn ‘o UBRREROL PGP KRR é’arﬂért%ffrégqu% (asplipe Corrected)
S IO BT Famd@EX, ([TERE {‘Fi’f‘en CC‘%ie ’F‘;g&]
nm

*f%lmeﬂ\@s

h{ ghl y varlable an 24
ppst -dose, and in fg(é) 3‘g§’u {5‘5 txg)qel enous)
o¢ curdgd(patol/L) h0l5t94|ma$133dose 9(29a!ngé00 50|1@3p+A077
hetr-s)—The—AUGO-—yah-tes—were—generabty hoppr—Ha—fed
subj eCre (0BIPh a0 20 F ast ed squ cts.
AUCy. (pmol.h/L) |88.0+19.4 117.2+9.2 96.6 £9.23
AUCq (pmol.h/L) |625.63183.7 |416.6+142.6 707.7 + 380.4
T% (hours) 96.5+20.7 50.9+22.4 116.2 £ 64.0
Frel (%) 75.1+16.2 - -
F (%) 91.2+19.1 122.1+£145 -
* Median

Regimen A: 100png 1C-labelled M,N (3.3 kBq) administered as a single oral dose following a high fat
breakfast.

Regimen B: 100pg C-labelled MyN (3.3 kBq) administered as a single oral dose following an overnight
fast.

Regimen C: 100pg "*C-labelled MyN (3.3 kBq) administered as 1mL bolus
intravenous solution following an overnight fast.

[0236]  For the oral doses, the Cyax values for total 14C were lower following oral administration
of 100pg 1C-labelled MyN after a high fat breakfast (Cpay=5.94 % 1.33pmol/L) than following oral
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[0237] Followi ng the intravenous dose the maxi num

concentration (Cnax-10.31 1.77pnol/L) occurred, as
wezpeoswsds at the first sanpling tine (0.08 hoR€BHUS2006/002807

post-dose) in eight of the ten subjects. In two

subj ects, Tmax was 0. 17 hours post-dose. The AUCo_t

values for total 14C plasma concentrations were

sllghtlylovver following the single oral dose in fed

admminis (rﬂb t E F’é/ Q 9%%%?‘;@%%%? E 11%\%'&4?51(]3\/ ?ﬂ%@u%n@v\ééftg ‘occur later in fed

subj ects%dlﬁlfltf&s‘i’ecmugj’é%fs 1R i dosbRgtst hﬁax, i8¢ tfle®focalratos of Cpu.)Was highly
fasted subjects than fo Iovmn t he mtraveno;i,s dose { dat
variable[i02 38Ecd Fromst Gidy 24 bprs Peatidons SR AL Ler SUBIGHar amdtpiAlly ocourred a

| d ed subjec
1 hour pl%t- é? ?r%{}l%e ?0 Io, %g@ Y&{ ﬂsﬂ?e b f&e[l@és' wae gene-FQlW BwWeE{rffed subjects

re adverse evéht's and nd subjects
than in ki8¢ Qijédmled because of a study treatnent related
adverse event. No clinically significant. changes, i
[0237] i Ketlovsnigits T6FaEmes digh BedmimuBGApEsRRtion fCoor bl Ut drf /POl
occurre& g %{(Vgécﬂf% thhg‘ ﬁfstt F%X%lﬁré}ﬁgc?gp@g Rlrs BOR AoBd)iiRBight oiMﬁNten subjects.

adm ni stration int
In two shsﬁctanﬂm; aat ed 731toaisqnosﬂ-dnsbh FhpAéHenoeluss fardetdl flrpéasma

concentiiors TS S ACAEIEE VAR et i o 2gR et T et g ollowing the

intraverGB Yo T onRERLIONGE ‘E!ofr@spbﬂtﬁné G dakes WeesEightly higher following the
concl Usi ons ar & made on t he assunption that the orally

single oaaloss intthe fdted sulkiscts thanfallovabs thedatrmyagonk Aesen ot

o235 S5 2450, Pl 568 e P A OB sk iiviscations

There Wik 86 sy B} &vEFgaRRtBe Sodnvedtidmno fubpets)diFoetiswditisiause pf a study
of MAN i n conbinati ons of wat sol ubl e .or gani. c E
treatmegiolelpéastastvarse grgnid NoreliniegHy élgégj %ha%ﬂsd%tvg sighs 0 Efyts were seen.

[0239] | ho H{ g‘dncﬁlg olnqg‘%aﬁ]@ﬁné thi€ $rudf) qhé§pﬂ'&9éﬂ't abd AN &fas KegRigh

era s wer e anal yzed vi a Reverse
followﬂ?il a@e adﬂE’Hnﬁtx(a’dlEiE’iﬂ-tﬂab @ antddfasferhstatef yn th@rg@ng@pﬁ;ﬁgpd,, therate and extent

of absofBNFRIPT S o4 %ﬂ&l%ﬁ%%kﬁ&%zo% g Bt bcBRtrdtioe Yl wias

prolonde@lity BlcGBY LERE THeSd &ndRERns Ikenskl onaht aMﬁqpabh ahve thetomally
evaporate at room tenperature for 48 hours until the
admlmganﬁ deseswér €-labeiddylelN yvem ot degtaded PHEORREAPURR s i bl e
organi ¢ solvent formul ati ons were prepared in 15 nL
pol ypropyl ene centrifuge tubes. 10 nL of each
[0240] f oraswin@tel 130 Aditi iz Sardid.of Balubilitp b dhiN indWatsttdeltblerganic Solvents

the basis _of 30 weight. usi re ctive. dens
211 oo baRy G EY TPy G kB Rl roea

r %8 hbeR ie&ibhtibrose:
Table is' M‘ V%F 16%%%@#‘% “{%e?%}lﬁ‘l”%*éaj PF ad g oas e oom

temperEmfdmah@ﬂesomre \aaalgzdde&pa Raverscodtmse- i< QIRI-BPLAT) fo PRy the

solubilfpof M TP N SO SN AL TR FHaTa S5 0 fpLpgoctone were

6fvEQ tobdvap b
placedgf tni_%L pgpgéwg%f*elg@ %_%Ié)aub@ﬁ _?_’gh\ee;%o(lgrﬁ glg@ Iagve‘élea ta B gg W aEroom

temperhi‘mee fnrdsdmmbel,ntﬂ theainpleg varawonpieielysbubi 1 ity of 50

MAN. The MAN sol b|||t eva
[0242] at ﬂxe WACTIRISCLRE HERRIE s? g%%ﬁnﬁqlo&s we&é" ﬁ%eﬁgrﬁgé? 25 e;51)(1"ypropylene
gég ! 1lol HE 0P QhdH forth Bt SRWRE S8 pared WBEEh §vdnit iwfabl @@dbd on the basis of
Cenmf@%e f m nut es0 at g, 000 rpm t%%gel | et any solid MN,
weightAsingdtsadsgientiTadrneitp 8 258 ¢e Following brief mixing, each formulation was filtered
through a 0.45 pm surfactant free cellulose acetate (“SFCA”) filter into a fresh 15 mL tube.

Formulations were kept at room temperature until ready for use.
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hal f of the fornulation conditions exam ned were abl e
to solubilize MAN to a concentration of greater than
waooams8b4 The solubility of MAN in glycerol arCRUS2006/002807
48 hours was not detectable. 60 WO 2006/ 081364
PCT/ US2006/ 002807 [02441 Table 25. MAN solubility in
vvater m sci bl e organi ¢ solvents up to 48 hours MN
rrg/M) Time (hrs) Conposition 2 24 48 100% Et CH

01 80 ey PRl S B Bt -

Cremophoi® EL; DMA 2 &&eth@(b%ﬁrﬂé T80% Riech@®80)Aneckd addéiBo thdHicrotube,
Et OH, 50% PEG300 10.94 15.07 16.61 50%EtOH 50%

enablingp mexjrapm solubility 65350 mgMENENEIRMAbsslehility was omlukddy

o8 e O30l B S Ry, v sl

were cefitrdBgdd. ford2 blitotedGt 13IR0CpRaTL Delt aby SAidMEN. A06t¢dan TaB¥% 25, over

half of the Sorminitien cAROISPRFRETOR HorBahiP 12 401501175 VR ipg: cqgoentation of
greater (RANEED %r'r%/l\/ﬁ 0443 é’cﬁ%lﬂgﬂz ﬁv@? s %lé' %51 & d]487};)burs4§/a@tlcgdetectable.

S0%Cr 2%Benz 14 48%ct OH, 50%I 80,
2%Benz 16.17 19.55 19.96 449%t OH, 50%°G 6% OMA 4. 80
5.48 2.93 44%t OH, 50%EG300, 6%OMA 15.12 18.61 18. 27
449t OH, 509%d ycerol, 6%OMA 1.43 1.90 2.01 44%¢t CH,
50%rem O6%OMA 14.85 20.42 21.08 44%t OH, 50%80,
69OMA 17.72 22.41 23.00

18%kt OH, 30%°G, 40%PEG300, 10%'80, 2%Benz 7. 84 9.79 10. 16
18%kt OH, 309%°G, 40%4 yc, 109980, 2%Benz 0. 58 1.01 1.15
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18%kct OH, 30%4°G, 40%Cr em 109980, 2%Benz 8. 64 11.78 11. 86
149t OH, 30%°G, 40%°PEG300, 109980, 6%DVA 9. 40 10.55 11. 30
waaedehEs8 0%°G, 4094 yc, 1099080, 6%OMA 0. 85 1. 24PAT/682006/002807
14%t OH, 309G, 40%Cr em 1099780, 6%OVA 9. 03 12.08 12. 28
28%ct OH, 30%°G 30%°PEG300, 109980, 2%Benz 8. 87 10. 19 10. 27
28%t OH, 30%°G, 30%4 yc, 10980, 29%Benz 1.86 2.22 2.53
28%kt OH, 30%°G, 30%Cr em 10%I80, 2%Benz 8.98 11.35 11. 28

0244 5 adghieds O UBAT P 5e s o e

0,

o359 4

19,

67
urs

1042 11 25 12 48

[61 WO 2006/ 081364 PCT/ USZOOG/ 002807{ [ 0245M4ExargiVe)
14. MAN Sol ubility in aqueous sol ut|ons [024Ghe (e
sol ubi I'i ty of ChNositio@queous sol uti pns xontjal m4ng 48
erther hydroxy@@%@b}ﬁk’-(d CDor  SUTTORPTYT $BRET| 791
VNS Vo AN BTG T 1 B
s ! | bed above i nl Exa Fg ol g 11'9 4452
% qnl uti ons 1@@@-@-}’9@&*‘ and SE-[3-( ke nr@;@gxe gaX
a_wei ght to vaPO¥eCisasis. The MAN fbr ke i[n 7hé 12.48
sanpl es was0ps B ei%a®Gset forth i h Bxahplle 435 4.43
Bet ween 1509, Bt@HJs®«PEGID ei ther cpmpeyad [Was.o7 16.61
VieT ghed T DRV (W CI9edEt 1 C T apK o[y arl OfAYS [ 160
’*,ﬁﬁ”"",,y, ; 'h":",, 0% Eﬁ)l‘?“fiﬁ"/‘cer@m':i“",'ui?{'m F L3, 1 V17,587 [ 18.49
50% E 20 T80 e mar ar i haddOhr 41028, hy 19.68
through a QQ%,E%G%@@G}Q% er into alfrke®h 15 #88t ype 530
Pr epar at | $8% PGes@skdpeerek r oom t enber®atir d uf#sl 0.51
ready for ug® P3D20PA]CrAs: shown in TablxeoL6,] t A3 7.20
solubi ity eb%N¥d 300, Y&, 0. 9% sal | he,5 &b dexgnese| 8.41
(DWW Vi I@) P V8 00 h¥eG, QAL at 1 on TIm4 407 TThg 76P- FPLLo)
METTTOU Lo W&PFGE@Q%@%&EU' ,LL" F’j;h.‘;ﬂ:t‘yqp‘fiﬁ 46.49
PR 70 ) N R R Sl A T 2 Y P8O 2 Ml
[ J\MI\f’f@/ﬁEﬁQﬁIﬁq/ﬂcﬁemaﬁ?rﬁ) s _sol ut mlrﬂtbap t (18R nhiid-51
MIN (g ARVOBION, AR%TI8Ps3%Bermposi ti oh 2634 48 MFS Xjx 19.96
XXX XXX 4400305 aD VARG, KIOODOIX XXX DEWABK XXX5XZX [L098.93
HP- J 3-43E6IX03F 5096PF @3 006 6%DINHP- ( 3- €D18.166 (0. Zl60. B8 18.27
44%EtOH, 50%Glycerol, 6%DMA 1.43 1.90 2.01
44%FEtOH, 50%Crem, 6%DMA 14.85 20.42 21.08
44%FEtOH, 50%T80, 6%DMA 17.72 22.41 23.00
18%EtOH,30%PG,40%PEG300,10%180,2%Benz | 7.84 9.79 10.16
18%EtOH,30%PG,40%Glyc,10%7180,2%Benz 0.58 1.01 1.15
18%FtOH,30%PG,40%Crem,10%T180,2%Benz 8.64 11.78 11.86
14%EtOH,30%PG,40%PEG300,10%T80,6%DMA 9.40 10.55 11.30
14%EtOH,30%PG,40%Glyc,10%T80,6%DMA 0.85 1.24 1.48
14%EtOH,30%PG,40%Crem,10%T80,6%DMA 9.03 12.08 12.28
28%FEtOH,30%PG,30%PEG300,10%T80,2%Benz 8.87 10.19 10.27
28%FtOH,30%PG,30%Glyc,10%T80,2%Benz 1.86 2.22 2.53
28%EtOH,30%PG,30%Crem,10%T80,2%Benz 8.98 11.35 11.28
24%EtOH,30%PG,30%PEG300,10%T80,6%DMA | 9.91 10.80 10.67
24%EtOH,30%PG;30%Glyc,10%T180,6%DMA 1.63 2.26 2.52
24%EtOH,30%PG,30%Crem,10%T80,6%DMA 10.42 11.25 12.48
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30% HP-[3-CD 1.38 1.97 2.02 40% HP- -CD 1.89 3.01

3.23 50% HP-[3-CD 2.52 4.95 4.98 10% Captisol (r)
w@2eh8/081364 0. 94 20% Captisol (r) 0.76 1.45 1. 3BCT/BS2N6/002807

Captisol(r) 1.57 2.87 2.69 40% Captisol(r) 1.42 3.90

4.15 50% Captisol(r) 1.17 4.49 6.41 [0249] More than

20 formul ation conditions using water m scible organic

solvents were able to solubilize MAN to a

concentration of greater than 10 ng/nlL. The solubility

of MAN in WFl, 0.9% saline, D5Wwas bel ow the

[0245]detmﬂpw114 | 0, Safutilg iRBqUdBLEsomeidied. The sol ubility
N 20 i ncreases as a ?unctl on of HP- J3-CD and

[0246ICa§Ehe§@luprI)ty ebNebinngueqs selitons patainigg eifigr 2y08yxgspREUHP-B-CD or

s TOOBL REEE o SR B o5 WISl UL v,

evaluaﬁ@'u kb 48 hyueht MoM @hp%@d’tﬁr@ W85BS ShtvE 34 IFQRS: Ref13 Ten 50 % solutions
HP-[ 3-CD was evaluatéd by the nethod rep orP by

of HP-Bi-gDaind SEnR-CTowany meparodan a wiighe td yoludl Iklasm&sThe M4N for use in the

accur at el a din |t| i ng
semple? 58S pifpast aistia*Seitanhs Eg;alﬁﬁ'ﬁggg&ffw ot & ebdS 0'aof @y compound vias
weighedlinfoQOID AL LWRNRESAL Wask ¥ &hOM@@Aﬁa@ﬁEé{tPlQé"ﬁaIQﬁce Each sample was
HP- (3-CD in increasing concentrations (0O- 85
q.s. to }Qplgwitiywietes forghjeaorhOlFD. FoHewivign Vhdﬂ@-l(l@xbai‘on at 40°c the

oL 0SSP PO, 5055 MSEE, prpuions

were kegmgfabymieﬁq;emremmmréah)eﬁﬁslsare t hought to be
i nc|l usi on _.canpl exes, clodextrlns are al so known t

102471 ok ShEWMi AR |2énth€c§ﬁbl ditgef Maly in SHpl, 80 /a@@ﬂ@gé%ébxtrose (D5W)

I I
e P U BRI s
the incxeesddfM N solllhﬂ]lty)ﬂb ofunictich oSHBB-COMIdeX@sisolBUtonddtyation and time.

102481y Rblei MR Sy HPHGC RS CRRIG GBPLBP 19 1§ POy mat i on of

t he VN7 HP-{3-CD conpiex 15 npn- ””e‘MzNﬂH E@,)Luloue

determnatlon of st0|ch|ometry (as—wet—; '1.Ly
t

avnar.id f thl S

: : %Lﬁt _Afand sudf
as NI\/R ar not entWEITet ry. 15 [02b3 | X%, IMRXX
Stability in $P% SalE® PEG 300 buf PBfXso| utot¥s || 026X

The stability oD58 ng/ L MAN (prepaxed| i pCaxr at i 0K
75:125 40% HP1{RFRp-@D0 no/ L MAN (P55 300)5.43 15 novhe

8001 6255 Pl 8 e 34 a0t ut -oro b U o el
pr épared on &@Jﬁ%“lﬁfCDm\ml une hash3®  The f'%70 AN
use_in the s#OMIFEEPWED prepared| asl .8t forx® in 3.23
Exgnpl e 13. 20% HPBRD3- CD was weiybed 495 498
10% Captisol® 0.48 0.74 0.94
20% Captisol® 0.76 1.45 1.39
30% Captisol® 1.57 2.87 2.69
40% Captisol® 1.42 3.90 415
50% Captisol® 1.17 4.49 6.41

[0249]  More than 20 formulation conditions using water miscible organic solvents were able to
solubilize MyN to a concentration of greater than 10 mg/mL. The solubility of MyN in WFI, 0.9%
saline, D5W was below the detection limit of the RP-HPLC method. The solubility of MyN

increases as a function of HP-B-CD and Captisol® concentration and time.
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30

into 5 nL volunetric flasks on an OHAUS Anal yti cal

Plus Balance. 1 nL of a 100 nM buffer solution was
wa@odwedstdes each fl ask. Each sanple was g.s. to BCTAIS206/002807

WFl. Following a 1 hour incubation at 40C, the

preparations were filtered through a 0.45 m SFCA

filter into a fresh 15 nL tube. Preparations were

kept at roomtenperature until ready for use. 25

0 7 2 ffere o was pl aced
2501 B8RS, o SaRGisen TR B RED POl GRT°
[0251] WQ/FYEE aMf’eNuE S ENSY MW4NQQ@£1&J§ cORCRtr i G Qff Wrep KRRkt Behluated by
a sol ubllltl\i]eof 10 /mL MAN. After gentle |nverS| on

the meippd raperted hp Heguchband Comv@rsmll%ﬁ Bragtilys HLDE wanaosaately weighed and

added {IERRHERS st SRE Gl SR sob B rrieny e 1 o zsom

temper@arPki8S agiRbEs §dM@ibRloR RS IOD & iRERE: S &h @9&&&0&1@ QSMnm VL), f
P The A}HNa%th@abl lity V\I{:(l)S eval uat eld by u%’ 3(? HPLC. %1 each oU/L), for a

period of 4fehquas. nifhe M / $HFPHES soletiensorat thehugieded trowghra 014& ps SFCA filter
d agt é%aggg to pellet any solid MAN. 63 WO
and anBYEEE M / US2006/ 002807 [0257] As shown in Table
[0252] 27 AlfhoSh BBkt cg’ﬁg/@?@§&’ex'tﬂh &&ﬁpl@%%@fhﬁ)ﬁ%ﬁ&@ bgﬁncitﬁ?on complexes
vari ous MAN solutions is observed folTow ng

Cyclod@(élynSi e allb@kn@\ﬁn ta f%mmonﬁﬁtlﬁmmcetaplaxch adldrcomplm/@gregaﬁs capable of

st SRR bl TR BB, e B SRS Mo
formanHﬁ\bEitﬁIuSlo& dohhplieses e Bhlychand wies ifhsaintesbnténtiabion M clodextrin
inpurities, yet these inpurities nade up 5 | ess than

influengesyirog glubiliy. tmptlmgﬁha%él / IﬂPtﬁrC@ qorfnléﬁyls@haﬂ@e@, but accurate

determi%% org ?(%%ﬁgmeﬁ as(\ﬁz% st%glty \ziz%solllo ’ E&ged'\}ﬁﬁle experiments of

this Ex&hﬁhj H)UttcyulldrbchEfe(n&n@E’/bl?B@leS (hhdzhhs ith alSFNN/IR okpotbayismatry.
60C Conposition MAN (nmg/nL) Tine (days) 0 2 6 10 14
WFI 30%HPOCD 25% PEG300 10.4 10.1 9.9 9.7 9.6 15
mM_Phosphat e, pH 3 30% HP- (3-CD, 25% PEG300 10.3 10.1
[0253] 9. @Xgmp 06 Mzﬂé Stabilith & HRA-6D/BEGA 08 buifTepsqlatians, 25%

[0254] HE%Q%@%‘?%@JE%@@%E PN, PRepasedingd 1416 6 7555 4% Hp-HCD: 40 mgmL

MyN PEG@!D@) B 1 5pkVEb @@ osbittions ©hy evahPaddHER0Rinkndubktod af60fC.
6 15 mM Phosphate, pH 7 30% HP-R-CD, 25% PEG300

[0255] 10 Byffg@dﬁOg%'pogltrpngoﬁHP BChvweh psgrlasadeon e;me)&htg@%olume basis. The

MN (s BT EEER Yoo e P iRl 0 5.0 1 1CD, s weighed

into 5 nQL 8o@lm%tr101§as|1@/|0§‘éﬁ @I@AUB 'irﬂa%fb@f/i”llﬂg Bplaga: ?510{/9 mnM buffer

Bor at e,
SOluUOm-IWaQ @d@ to %%fPEKB EQCMMlqwasqg ® 59rn5 VQItMWRIZ @9]lovmng a 1 hour

1ncubat¥on at gbg%ﬂﬁgrl%ﬁar% 1'81{115 \%f%rg thﬁ,EFnd gﬁ (H 55 umch(f}g Bﬁer into a fresh 15 mL
tube. Preparatlons were kept at room temperature until ready for use.

[0256] 750 uL 40% HP-B-CD buffered solution was placed in 1.5 mL polypropylene microtubes.
250 pL of a 40 mg/mL MyN PEG 300 was added to each microtube enabling a solubility of 10
mg/mL MyN. After gentle inversion of the sample tubes, the pH of each solution was measured
using a Orion, Model 420A pH meter. An initial aliquot was removed for RP-HPLC analysis. Test
samples were then placed in a Precision 60°C incubator. The MuN stability was evaluated by RP-

HPLC. At each time point, the samples were centrifuged for 2 minutes at 13,000 rpm to pellet any
solid M4N.
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10

15

20

10 by a loss in the recovery of MAN, was observed
after 14 days of incubation at 60C. [0260] Exanple 17
WO 200888 S8babi | ity in 11-14 ng/ L PEG300/ HP- [ 3- QECT/US2006/002807
solutions [0261] To support manufacturing
specifications, this study exam ned the 24-hour room
tenperature stability of conbinations of
PEG300/ HP- 0- CD at varyi ng MAN target concentrations.
15 Stock sa e N,st ocks repared. in 100%
[0257) pEASsheMn i ﬂ%ig ekt P OF o8 Leggationhe yiregedLN solutions
is obseARd ‘}”(Slldv@ thel 1 Qzﬁf%%]mé%%&%t%OdCU@P’\ﬁﬁLé‘%iaVabﬂlh 'n%?x‘év&e@ an increase in
concentr i ons 33, 44, 48, 52, 55 and
sample (impwijtigsrvipgaadd awun‘ngt l:i@ maguitedeoBdeetasé orthh com:entratlon of MyN.

e SRR IERr CHEA A L S ——

less thaﬁiQ)Clt% D¢ thial peeméLtIgRAF b} dHaAsds 28 oBderdd iVHN APAEL sample pH
ng/ m.. The MAN stock solutions were filtered

durlng%h@ﬂ%fﬁ’@h“%ﬂﬁr@ (Fr8e@Dfilter and used WI t h| n 30

oass) TR0 MPLERRLE e s SR SutugrR gt g o0’C™

filtered. Cmb‘ﬁipshatohons of the 40% HP- (3-CD Mia&kmand
the MAN PEG 300 stocks were coffbined TN I 9ifdays)

pol ypropyl ene m crotubes. The l\/ N §UF JERRSY V\@.ISJ; 10 14

eval Ul AYiFRECD Y Rlog? BT P TgIpUT ST TP O g

SHM Phospldte) g 330% HB2B-CD, 25% PRGN 1 20073 | [ 10°P2P V96204 9.6

| S0 Phosphate, i A B000 Hb-B-C D 2o%a BEGA0] | 105 - Pelo.op ggaei ey 9.6

S S A celate, DTS 3006 HIP- c:t 23%PEG3Q6 |, 06 S ETIGE 1 798 T 97 9.6
2 i g

b4

D ER-B-CD), 25%.] [ 0.3 34 b 97 9.7
,_e Ll
_mmgog_hgﬁe WMTHPE-,QB' @M% 00 | 210 6inpt L4yl e 7 enjpy 8 9.6
¥5ﬂwsmemw/vfé? QCDF?EM%RF&H?’Q%; M4t ar it MaR7or| 598 9.7
18 Bosets, aH 10 Be% HP-B-GIY, 2%915%39% ed03 n| s Ub| | Pfy mepe 9.6
_ b gt Kasee, afitl &30% HB-BXD, RBOPEGH@ ubalf-dnl (Tabl g 28).{ 95 9.4
[0264] Table 28 MAN Stability in 11-14 ng/ nL
PEG300/ HP- [ 3- CD sol uti ons Cbserved MAN ng/ nmL
[0259] Coﬁntma'fdrlillaiecteaéze inosterbdlity T@rhrdensrof apdremphnipld\iNor Bif%r, as indicated

00, 30% HP-(3-CD 11.3 11. / . MAN, . 25%

by alOSé GoRyS ek -dﬁasla.sgr@% a%erlﬁby%@%@%ﬁ'ﬁ}onﬁ@@ C.

PEG300, 30% HP- (3-CD 12.7 12.7 14 ng/nL MAN, 25%

PEG300, 30% HP- (3-CD 13.5 13.5 11 ng/nL MAN, 33%
[0260] PEE3@DPR 719 -HAN Stability in 41-14 nBe/mLIPHG300/HRYN,CI2 88kutions

PEG300, 32% HP-(3-CD 11. 1 .4 0265] Test.
102611 ¢o P ARERtRe B B ARy AT FrA T L 2g-hgur room
temperithﬂ%%'tabﬂﬁ?%? BéMBina Qs FPFI308AP BE@D?&@Qa ﬁ%{ﬁ%"tm‘ et concentrations.

P-(3-CD were stable after 24 hours incubation at room

Stock smepipe pEMuNestockp O2a6pregaradl EI0L8 PEGO3 (it rirugdviic BEGBO8s of 33-56

Stabilit 0267] The stability of 40 nmg/ L MAN
mg/mL&?@@é?ﬁ stloo% PEG 300 was eval uated up to 24 hours

[0262]  MyN bulk drug was solubilized to concentrations of 33, 44, 48, 52, 55 and 56 mg/mL

e Bcexa;,e,ﬁq‘f@ 7 HhBq AVEEG&CO,M”JM-”W Ao Shdl 96
NS

(w/w) in PEG 300 using the procedure set forth in Examples 13 and 16, following incubation of at
least 2 hours at 60°C. Vigorous vortexing and mixing were necessary for complete solubilization of
MyN above 44 mg/mL. The MuN stock solutions were filtered through a 0.45 pm SFCA filter and
used within 30 minutes of preparation. Separately, a solution of 40% (w/v) HP-B-CD was prepared
in sterile WFI and filtered. Combinations of the 40% HP-B-CD stock and the MuN/PEG 300 stocks
were combined in 1.5 mL polypropylene microtubes. The MyN solubility was evaluated by RP-

HPLC at 2 and 24 hours incubation at room temperature.
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25

i ncubation at 30C, 45C and 60C. A stock 40 ng/nmL MAN

in PEG 300 was prepared at 60C, 15 follow ng the
w@e@weeshioe set forth in Exanple 17. SubsequentPgT/US2006/002807

aliquots were renoved and incubated at the

appropriate tenperature. Sanples were rotated at 450

rpmduring the entire course of incubation. Visual

observati ons and RP-HPLC data were coll ected

Tabl e
2631 nIREEERSIe asBhilaY Sy 88 Rodelae BiitR v LR tiicigipe e
concenﬁ‘zﬁloﬂgbmiru Ri&ipiedQistearAlaglei28N SaWpldd viRE gerﬁ@%ﬁﬁéd@n rpm) at

after 24 hours he formation of crystals coincid
room teyjpeptire 2 éht Rowd 2dfhosesl aflinaabtion, (Wablleewe&) centrifogeti? mnm_s at 13,000

o sSSP AR AT 35, R0 B o

formulapibs gitaif @@&hﬁﬁ%s Ws&m&m@%mg@wd dtephies2 LB stuBRion (Table 28).
No changes in anount or types of inpurities peaks
vvere observed at any of the incubation tenperatures.

02641 55T 40 R SIS AT g PR STUNF es Bgio” ©

st ab| [ ty sanpl es I ncubati on V I sudl AWMQM4N mg/mL
Condrtion T idiios) 2 4 6 24 J0CORars Clea i ehhss
00 T 2 T ot D A P PO

32 medm by, WEQ@O%@‘V%&@L\/ sanpl-®s: RP- HPLES
ahdmgsin. MlMclﬂ%PEﬁBOM&%(I@JBnCD Gondi 12.3n Tilme 127
( Do uicgh L VN 82524 PESBG0 400.3HAB-6D37. 4 #Hs 404 3985

1291 By BP%N. 3398 BEE380 0763 -CcB [[U270]1 AT TET 0 NPHRS
4 fHgly AN 292 PE a1 BeCRe ] e Hes 24 hour s 114

even nore crystals were observed as well as a >5%Ioss

in_soluble MN as determ ned RP- HPLC anal ysi s.
102651 | OBod pmplongpatei R IBEEG00 Saaed N Euained e Hstoncentation

of 25% PR %8%81\6%;0% ﬁfﬁ@-@) We}eeﬁab¥4aﬁ§%4%gu§d%ﬁ&%gog 1I'a %m temperature

asse observatl ons an

[0266] Example 18. 40 mg/mL M4N/PEG300 Stability

[0267]  The stability of 40 mg/mL MyN dissolved in 100% PEG 300 was evaluated up to 24 hours
ineubétion at 30°C, 45°C and 60°C. A stock 40 mg/mL M4N in PEG 300 was prepared at 60°C,
following the procedure set forth in Example 17. Subsequently, aliquots were removed and
incubated at the appropriate temperature. Samples were rotated at 450 rpm during the entire course
of incubation. Visual observations and RP-HPLC data were collected throughout. As shown in
Table 29, after 6 hours incubation at 30°C tiny crystals were observed in the 40 mg/mL MyN/PEG
300 formulation, with more appearing after 24 hours. The formation of crystals coincided with a
loss of soluble M4N (Table 30). The 40 mg/mL MyN/PEG 300 samples incubated at 45°C and 60°C
were stable after 24 hours incubation as assessed by visual observations and RP-HPLC analysis
(Tables 29 and 30). No changes in the amount or types of impurities peaks were observed et any of

the incubation temperatures.
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(0268] féri?bﬁ%?ﬁég’ﬁwﬁéﬁg%%ﬁ%l%%&%ﬁﬁ%ﬁ%%@?%81"85’% shinples

[0272] It will be appreciated by those skilled in the

art that changes could be made to the enbodinents
wale®eistsed above wi t hout departing fromthe brpedUS2006/002807

i nventive concept thereof. It is 15 understood,

therefore, that this inventionis not |imted to the

particul ar enbodi nents disclosed, but it is intended

to cover nodifications within the spirit and scope of

Tne&#aiyorY | [ 0273] Ansel, Hifsua®ippbaradce004)
Phar @Bﬁ(ﬁﬁbhg Uosage FOT TS —ae; Wi, [ B T Very SysSTens
e

Py ML L i e Vet AV k|

ed . LAY 749" VAL o r}\r]l . U4l
F ’ ’ Da Earnﬁ h/’)ﬂﬂL\ Pet 'La ' 121-]

Ay hate—O—ahd -

i n raé}ﬂ ghel il a ﬁéﬁpl asi a. Clpﬁ‘rog Ur BEW UIW( 1)):  Nleapgny
4.110275] Di bCkmamn KIP. _and Pi ¢hl msysls Ul (20@ygtals
O {ni c°Cepi eniGleagy of t@sati cullar_§dean cal |t Witoms.
Vorldab°Orol | 2208 2]- I@eartEpul 20Q@edvbr 18. [ (A%4]
Dudney, B.W and Mal'echa, M A (2004). Linbal stem
cell deficiency following topical Mtonmycin C
treatment of conjunctival -corneal intraepithelial

v SO et N ) T

Ekeupatemt s| f or Vagi nal  For nLMaItJl(ﬁfg&nLPhar maceut i cal
Tewhadwlon Orug Delivery. Sept. Time &) pp. 14 - 24
[0278] Gen aro, A R (2q03] . Rem ngron. gTne qcnarrc%
dIIU bll € Ul I"Ildl macy, ikﬂ‘ Ig UU VVI 'Zl, I‘dbl S d]g\?4
Corpai-sens: Drugf act sPllas—Hippiagott &

Sos 15 [02%951 H gHmM;T;L Fonnd?S ka k1065406
" Ph@Q& sol bibi [i 3% echnilque%:! Adv| AnaB9%éhem | nst r39:2
4,117-212. [0280] Hw, J.R et al. (1998). Antiviral
activities of nethylated nordi hydr oguai aretic acids.

1., .Synthe truc dent cat
02700 A5 S hiS steuhicn gt SRty ¥ i ety ST tan a0 peml. MaVPEG
300 fordYE®tion CAER} 24Eour39§14n modd8YstaldQvdr® dBsel vl BRRSI as 8G-5%8 s in soluble
Luttges, J. (2004 The pathol ogy of ductal-type

MsN asﬁéﬁﬁrl@&dlbﬁ%ﬂ? Yysisand pancreatic intraepithelial

[0271] Q(? %%Zﬂﬁ?é\é[ﬁ'ﬂ/%b%@@ 8%? e%l ficri]l!igfe§§§ 4? %%121] 60°C (ere staHe jafter 24 hours

incubatieh ashsse§st8 M)Vlsuhhdﬂfservml@m el |RB1H$’Lf(1Hnal§af$ag e rre nt of
~abnormal cervical cytology. The 1992 National Cancer
Institute Workshop. JAMA, 271: 1866 - 1869.) 25 [0283]

[0272] Melponahd. agﬁeWate%tbyatgose(s%ﬁggl)m theVdt tﬂ%‘s’%ﬁl{l%gctoﬁﬂtﬂe &b the

activi ty nord rogual aretic acl
embodimpats dgseeibed Ahd?\re-\@m derirting ﬁfmm@mbﬂ)ad ideftive @nOept thereof. It is

underst(%}dz guee}‘ﬁfo @?H@? 8{1?1?1?/ Eﬁlﬁg@i lg{(x%i\cg ﬁ{l%g gltllrreemboadnments disclosed, but

it is intended to cover modifications within the spirit and scope of the present invention as defined

by the appended claims.
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| nportant Target for Accel erated New Agent
Devel opnment. dinical Cancer Res. 8. 314 - 346.
wQ o8Bs13Rowe, R C. et al. eds. (2003). HandbooRCD1S2006/002807
Phar maceuti cal Excipients. 4th edition. 30
Phar maceuti cal Press and Anerican Pharmaceuti cal
Associ ation. [0286] Takaori, K et al. (2004).
Pancreatic intraepithelial neoplasia. Pancreas. 28(3):

257 - 62. [0287] The %ﬁiiég%/%ﬁgemfor reporting
cervical /vagi nal cytol ses. (1989)

[0273] NainenaH.(Can QIGE 0085 t PHakth 8cMAEM ThdBge PANR and @%u% PD3lkvery Systems
934. 67 WD 2006/ 081364 PCT/ US2006/ 02807 [ 0288]

eds. 8‘h\mie|lepp1ngott‘éhalamr&§‘éﬂms W (2004). Differential

[0274] di gﬂa@ﬁg %%d %EI[ rm’ ??ZILe 11% erstplt&% neo_Lp%asmsg’(rg,g Urol. 14(1):

100 — 4266 - 72. [0289] V\hitfleld ML et al. (2002).

ntification of_genes perlod cally expressed in_the
[0275] huﬁé‘??kn@ém K &y andPighlmeigiet)y (200pt dslinien] epidgmpaloged] testicular germ

cell tun%r@Woﬁa'J' U}%gi%ﬂzf?ﬁ%gag%g‘%@m%[r%%l Zhu G H, et

2002) cription factor contri but es
[0276] t oDlutieeyt, Bt andblateshs, MiAaqReid)i hidubsdtenx pslbddicincypfollowing topical

he_an ni.c f.act.or, th di ne ph horyl ase i n
Mitomyggf G eSS P o i <o, B Lo p sk Arh. Tg pipglmol.
1476)¥gb2Q06/081364 PCT/ US2006/ 002807 CLAIMS W claim 1.

onposition for injection into aninmals conprising an

[0277] ‘et Speat @08 Compenigr ol impmagaical Excipicts for Vaginal

Ay I e arri
rorm B URRSHL SR pRSGEP AN BofBkD Sk ERLR 10026
[0278] ¢ aGEﬁﬂﬂﬁb,l A RReE, Raxﬁdlgtdiﬂ TlhalSE:ieﬁl’:e SAPREER DT BhatneR$i20™ ed., with

<£§ of a solubilizing agent and_an exci |ent sel ect ed
Facts and Gemparesogs-doryetshsrst iagpresott Yaliags watatiagsi ubl e

[0279] OF BRRCE; ?%lﬁ 4 \%n\ﬂée{jrs] @Lg@%g?“l)ﬁ%g?élg? NityStdbifR eg’gi) d\\; eArqztal Chem Instr.

provi ded t wat er - so e organ
4,1Y7262propylene gl ycol, the propylene glycol is in the
xant

absen LN the senc f
02801 & HRARERC vt eSS Bl illyin e e GRRETR Sy yainaTehc scies. 1
Synthesﬁ).sf s@b&ﬁﬂeﬁ@en‘dﬂ&@ﬂoﬂ Rgd Wkiitios of mm@ﬁ@[ﬁﬂamv FRLMEREtE J Med
0 yeth | ene glycol the pol yethyl ene glycol is

Chem. ﬂr 85%1‘ ioﬂ the absence of ascorbic acid or butyl ated

hy d t | is .. .
[0281] poﬁgcg{b)ﬁ% I%e' %g@ &ug/tg%r J '%@)t i egpgalltl%ogé% +f§cﬂ1§ta9— 6%3%/%8?&%}8 carcinomas
and panceeafic @seppithatial iophbmesizhof fopoliyieiahy | €me. GhyeehreBlI0Rp. 6(2): 111

8. (b) a cyclodextrin; (c) an ionic, non-ionic or
- anphi pat hi ¢ surfactant, provided that when the

[0282] SUKhﬁﬁE@'ﬁ Jicfa I@@ﬁ) | BRrm ledtaﬂ&és"’f&t mg.lga@%me a‘oﬁ&’n&l cervical

surfactant is p esent 1 n t e absence xant
cytologyd Yhe 199tNAfiethl Cendenlmsityte (éyrkshopat/ei/d, 271 nb%l6l+b1 &69 )

[0283] oﬂ)&ng@r ]E{[%/hat ;?Bé ]3) SyE h.eﬁaﬁgtg% gwgc%gﬁt:)ellr ggﬁ%\lngrp ofaogfﬁgdro guaiaretic
acid (I\I]bGN)’fhﬁﬂ%tho ﬁ@ W@&M D DebiBhaet 2l exyt ravenously

[0284] O Shaughnessy et al. (2002). Treatment and Prevention of Intraepithelial Neoplasia: An
Important Target for Accelerated New Agent Development. Clinical Cancer Res. 8: 314 — 346.
[0285]  Rowe, R.C. et al. eds. (2003). Handbook of Pharmaceutical Excipients. 4™ edition.
Pharmaceutical Press and American Pharmaceutical Association. ‘

[0286]  Takaori, K. et al. (2004). Pancreatic intraepithelial neoplasia. Pancreas. 28(3): 257 — 62.
[0287]  The Bethesda System for reporting cervical/vaginal cytological diagnoses. (1989)
National Cancer Institute Workshop. JAMA, 262: 931 — 934,
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3. The conposition of claim1, wherein the conposition

conprises about 0.1 ng to about 200 ng of the active
w@b@eisuseut i cal ingredient. 20 4. The conposi t PGNUSE006/002807

claim 3, wherein the conposition conprises about 10

ng, about 20 ng, about 25 ny, about 30 ny, about 40

ng, about 50 ny, about 60 ng, about 75 ng, about 100

ng or about 200 ny of the active pharmaceutical agent.

[0288] 5h \i’rgc?(ef: TR gll’tscﬂli; (]%?b{?s JDptiff\égeélﬁgl c{}%gtn%gls 0 chr\égic  perianal

rnacéutlc

dermatmsn @wﬁal@hﬂﬁhnﬁfmfﬂfgﬂbﬁt disop@rSILHL B aPROBH(3)2065 mgpnl. 25

éﬂ#g_ onpasition of claimb5, wherein the catecholic
[0289] 1, (hfisld, Mrle stk (20021 densifietion af gas periodigsily expressed in the human

cell cyﬂ@éﬁ-theﬁ@ﬁ#%f%%%ut &?g L}%O lzc?zn:i_fy@gt 09&? (r)rg/ gﬁ/ m.,

[0290] abdbt: QH.,ray&{2002h0Tihe D5l n@{snﬂlptlc&biauﬁ:;r Séhtipdted to thed@itdr necrosis
R 4 /i, aboué 50 /nL about 55 ng/nL, about 60
actor-1 H‘gl}‘i?@ eXpsSHen 95thgn gef’é‘bf?ﬁEOf ﬂWIdW@mhesphﬁﬁéw in hyman colon
carcinoff/ d&lis. @9&%61135@?5’59/8@#7 orgsabout 175 ng/ni. 30 7. The
conposi tion of claim1l wherein the water-sol ubl e
organi c solvent is selected fromthe group consisting
of pol ypropyl ene glycol, polyethylene glycol,
pol yvi nyl pyrrolidone, ethyl alcohol, benzyl alcoho
and di et hyl acet am de. 69 WO 2006/ 081364
PCT/ US2006/ 002807 8. The conposition of claim1,
wherein the carrier conprises polyethylene glycol. 9.
The conposition of claim8, wherein the polyethyl ene
gl ycol is PEG 300, PEG 400 or PEG nonol aurate. 10.
The conposition of claim8, wherein the polyethyl ene
glycol is present at a 5 concentration of about 5%
(v/v) to about 100% (v/v). 11. The conposition of
claim8, wherein the pol yethylene glycol is PEG 300.
12. The conposition of claim1l, wherein the PEG 300
IS present at a concentration of about 10% (v/v),
about 20% (v/v), about 30% (vlv), about 40% (v/v) or
about 50% (v/v). 13. The conposition of claimS8,
wherei n the pol yethyl ene glycol is PEG 400. 10 14. The
conposition of claim13, wherein the PEG 400 is
present at a concentration of about 10% (v/v), about
20% (v/v), about 30% (v/v), about 40% (v/v) or about
50% (v/v). 15. The conposition of claim8 wherein the
pol yet hyl ene glycol is PEG 400 nonol aurate. 16. The
conposition of claim15, wherein the PEG 400
nonol aurate is present at a 15 concentration of about
20% (v/v) to about 50% (v/v). 17. The conposition of
claim1 or 8, wherein the carrier conprises an
unnodi fied cyclodextrin or a nodified cyclodextrin.

68



10

15

20

25

30

18. The conposition of claim17, wherein the nodified
cyclodextrin is selected fromthe group consisting of
whyasosyps opyl - J3-cycl odextrin and sul f obutyl BPCTER2006/002807
J3-cycl odextrin. 20 19. The conposition of claim 17,
wherein the nodified cyclodextrin is present at a
concentration of about 5% (wv) to about 80% (w V).
. 20. The conposition of claim 19, wherein the nodified

cycl odextrin is present at-p@ %\ggncentratl on of about
15% (W v), about 20% (w v)°-AB80t 25% (w/v), about 30%

We clai w v), about 35% (wv), about 40% (w v) or about 50%
Wv). 25 21. The corrposition of cI aim1, wherein the

arrier co ris . 22. The. .
Eormod SRR iRl (i b iympiruaseutial
ingredigt Y6&H @harn?a%eutﬂaﬂy 6€UP@BIelca R fbr OVh&GERItH dotiveipRA@hRedtita] ingredient
carrier conprises a surfactant selected from the

comprisgp 8 wpteeklis Wiansganshthp earyiseasenrises ot ladshhae o&sqmehyng agent and an
exmpm?t%%%g{emﬁoﬁﬁ'ﬂ{ % oéonggglg%éfu ﬁ‘é na{t ater- Isgldl fe or%anéce so;g other than

uct ne oxi casto

dlmeth}mshﬁﬁmda;tprmld&Dthﬁﬂwhéthe ©aRasiubledtgafic edlatdniggropylene glycol, the
wher ei rfactg é is selected fromthe group

propylepg,RYeS IISN@ aDEEICH SbVBAE Betodatyme ibe ?EW%@%X@@aﬂzBm and in the

absence 0181t FASPAR! IfighRtefhe &l Al %v}}e\ﬁnﬁ{ﬁh@r g@ﬁ? Y V%a%? ent f&
resent at a concentration out 5% (v/ 0 abou
POlyeth11©08/@KyvbM)he pz)oyemla@%ms 36dseROT/ thiSARRHLOEBETbic26id or butylated

o g RS FhuGhBom oot 1S SELE o pttns

glycol 400 i€ hRksént 26 theVdSdrRE Bf pd19etiPEdhd | l%gol%l()b “{b‘%’ﬁ%y&@dexmn (c) an ionic,
selected fromthe group consis ul os¥€,

non-lonWyWraé&Ble%blylsu#@thJ R,févlld@d @éwhmt%wmfwtmmm gomfhic surfactant, the

SN T N S -
insolublz lipdd nmel,‘lﬂlaabas:mﬂr i) aﬂdb@kibmﬁmlitlarﬁ ofdny)ofttie @bﬂbﬁs (@0%e).

évv/ v) 29. The, COI’%D?SI tion of claiml, wherein the
arri RS EIRpesiIoty W%WHGF%%F@W@PPFIBPH is inppgtablgratravenously into
animalsconmposi tion of claim?29, wherein the water-insol uble

|ipid conprises a fat enulsion. 10 31. The

Zonpodhe pempesitian eficni®0l, whissirihe compositibn eompssesabot 0.1 mg to

e concent rat of . about 10% (wWv) to
about 2@(%8%( rf%lb C&Wﬁm}?’feuﬁfﬁ mg]i‘fl%&l tion of claim 31,
aher eifhe th@pdsitioredtl 5mD) wherddh 88@0Mpakitidn QQIB?ﬁggs BEWAM mg, about
of agout 20% (w/v). 33. The conposition of claim?2
20 mg, gipoak &9 Mg RROWOERE iThewI406ne abpyi 1 e, abaubh( mga@aogﬂ?s mg, about 100

mgora%lﬁz@)@ fﬁll&%@tn%f gj@é@ ?#}x rel nthe oil is at

| east on el e group consi sting of

Zor n ®h¢ compasitoroiflclaimelp pfhlel‘mmtheatlcﬁve pleyibeadutioallingredient is present
ata congeen%aa[c[l%n %? ggou(%ll lmg/gLntg ra outo2|0|0 n?glglL

6. The composition of claim 5, wherein the catecholic butane is present at a
concentration of about 1 mg/mL, about 2 mg/lﬁL, about 2.5 mg/mL, about 5 mg/mL, about 10
mg/mL, about 12.5 mg/mL, about 15 mg/mL, about 20 mg/mL, about 25 mg/mL, about 30 mg/mL,
about 40 mg/mL, about 50 mg/mL, about 55 mg/mL, about 60 mg/mL, about 75 mg/mL, about 100
mg/mL, about 125 mg/mL, about 150 mg/mL or about 175 mg/mL.

7. The composition of claim 1, wherein the water-soluble organic solvent is selected
from the group consisting of polypropylene glycol, polyethylene glycol, polyvinyl pyrrolidone, ethyl

alcohol, benzyl alcohol and dimethylacetamide.
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gl ycerol. 35. The conposition of claim?29, wherein the

wat er-insoluble lipid is an esterified fatty acid. 20
w@2006/06£0onposi tion of claim1l1, wherein the cECEURING/E2807

but ane has a structural forrmula of Forrmula I: R10 i53

4 6 R C C CGC CRoORI1RgRI3R8 ORR RfT wherein

R1 and R2 each independently represents -H, a | ower

al kyl, a Iovver acyl, an alKkylene; or 25 -R10 and -R20

oo B RY  ohR TEE R B HREEPS B o ereot
¢4, Rbhe &Bapokition oﬁélaxm Rlwhéeeth thd §olga&gleha gg@e ind @m0 300, PEG 400
represents -H or | ower al kyl ; and and RO
or PEG mla}hlaummpendent I y repr esent s -H -OH a lower al koxy,
0 Q
N e P e T

concent@tlﬁﬂbfaﬁ(ﬁﬁb'ﬁp(fv/v)% alsoy 100% (a,dd),acent groups toget her
may be an al kyene di ox '

Th f cl
111 mElaee«pqmnqséloe@f el wh%r@tnathg pgglng@%bga%geﬁﬁ el
B8 The &(ﬁl%bgﬁm PP1afth 18! @ #xgpetfl)’iche p@g Rlons gﬁgexﬁl%oncentratlon of
conpound of

structural fornula
about l(F%QV/RJ,Zhb'GutFZD%( I, aboutBO%—(V%v-) a(bloll) 40%RI(8'vIRIBabonh E¢%i(WV).

5, R16.and
e i in e ot 5 R RO BB SEREPR P 0.
Hﬂs u b’ﬁﬁé L RAitRA oF Uheh 118 UL B&tRThE PEEA M 5 Efésém%t 8 Eoncentratlon of
armaceutical |y acceptable salt thereof; and R18 and

about Mﬂggw!‘gﬁuw@ éride abduy 39<fép(wé§e¢hogt 4036/ vhot Swet SENKYI)-
I
Rro. aRe REFOLBR o sy pags BUERE LS5 i pEC R0

monola@kiteOxy. 40. The conposition of claim38, wherein R14

R15, R16 and R17 each independent | %
16.  The composition of claim 15, wherein the PEG 400 monolaurate is present at a

concentration of about 20% (v/v) to about 50% (v/v).

17.  The composition of claim 1 or 8, wherein the carrier comprises an unmodified
cyclodextrin or'a modified cyclodextrin.

18.  The composition of claim 17, wherein the modified cyclodextrin is selected from the
group consisting of hydroxypropyl-B-cyclodextrin and sulfobutyl ether B-cyclodextrin.

19.  The composition of claim 17, wherein the modified cyclodextrin is present at a
concentration of about 5% (w/v) to about 80% (w/v).

20.  The composition of claim 19, wherein the modified cyclodextrin is present at a
concentration of abc;ut 15% (w/v), about 20% (w/v), about 25% (w/v), about 30% (w/v), about 35%
(w/v), about 40% (w/v) or about 50% (w/v).

21.  The composition of claim 1, wherein the carrier comprisés propylene glycol.
22.  The composition of claim 1, wherein the carrier comprises glycerol.
23. The composition of claim 1, wherein the carrier comprises a surfactant selected from

the group consisting of polysorbate, d-alpha~tocopheryl polyethylene glycol 1000 succinate and the
reaction product of ethylene oxide and castor oil in a 35:1 molar ratio. |
24.  The composition of claim 23, wherein the surfactant is selected from the group
consisting of polysorbate 20 and polysorbate 80.
" 25.  The composition of claim 23, wherein the surfactant is present at a concentration of

about 5% (v/v) to about 100% (v/v).
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represents -OCH3. 41. The conposition of claim 38,
wherein R14, R15, R16 and R17 each independently 15

wo eemsBit s a | ower acyl oxy. 42. The conposi t i POT/082006/002807
clai m 38, wherein R14, R15, R16 and R17 each
i ndependently represents -Q(C=0) CH3. 43. The
conposition of claim38, wherein Rl4, R15, R16 and R17
each independently represents a substituted am no

id si due. 4, .T osition of cl.aj .
or eil S Rpos: ot R Bl BBl opied eclulose
Depr egeRtSmpodNidN ¢fi IR, widhsid tHewhRlifi@ndelialoae iskelected from the
resi due. 45. The conposition of claim 38, V\,Eere R14,
group cRAGStRLE ety crtifoseakiirompri stitigellulospraeibyieel wosenll carboxy
ubstituted am no acid residue. 46. The :
methylcellu?osgl tion of claim38, wherein Rl14, RL 5, Rl16 and
387 eqnb comgetsitemidisn 26) wheedi eranddified cdtlluse theprsseint at a

a substituted am aci d sj due. 72 WD 2006/ 081364
COWGHF’@T‘?WZ@%VQ)U@éWV) tﬁ?bo“FH@/‘b(rﬂfY{ﬁbm tion of claim3 8,

wher eife Rl Js:%% oﬂ'cﬁmaf‘ dyiRlin %ﬁnﬁ&@%ﬂ@ﬂ%@ Witer-insoluble lipid.

fépresents A substituted amno acid residue or a salt
ther edhe camgloditien sfithaiti 2 tvdgraniheovaeiidsolelle dipisl cappprises a fat
salt is -Q C=0 CH2N(CH3) 2 or -Q( C=0) CH2N+( CH3) 2. Cl1-.
emulsigiy  The conposition of claim38, wherein R18 and RL9
%th iThdeBs: ?Qﬁﬁéﬂ of dlﬁﬁf % &MtePeiA thetal @M@EioAikpresenf & a concentration
he composition of claim38, wherein RLI8 and R19 each
of aboutd@%p(eﬁﬂ)etntalbyutr@f}/vé@/@hts -CH3. 50. The conposition of

E}%-I %ngﬂ%g%?&al%%%h%g t}gegfgntp %é‘l]l L?gﬁs @?E nl‘? @Fi]concentratlon

| of abowd 20T i n the NDGA conpound is a nethylated

derivative of NDGA, 52. The conp03|t| on of . cl ai

\@Igfer ei ThecREPREKPD eHpELAY WheTeB oy aE- F‘F%‘HP]FH’QIA%‘ S
nsi S%%Qm%gsﬁlgﬁ 5901%:[?@3 Wﬂer@f@% &11\4%1& jeadtione @il@%fe@ﬁéh from the

i - O net and nono- & hyl

group m@gtmgva)om o8, BB oilhpemmnpms pﬂ; S@Mb@h ofl, sasame seﬁwrrel @hineral oil and
the active pharmaceutical ingredient is tetra-0-

glycerqlpt hyl NDGA. 54. The composition of claim1, wherein

t33e COormRedhdpbsifoh 6f Shidbbe, Wikertiaaie Wﬁt@pﬁfsalhbreﬂlfpl@fs adlesterified fatty
AC for nore than 1 day. 55. The conposition of claim

acid. 1, wherein the conposition is stable at room
tRimperglul, gxposmon of claim 1, wherein the catecholic butane has a structural formula of

Formula I:

Rl 0 TS 3 T4 R6

&_ (f_—c—c_ 0
| Rio Ry1 Rpp R13 ""/ Rg

wherein R and R; each independently represents —H, a lower alkyl, a lower acyl, an
alkylene; or

—R,0 and —R,0 each independently represents an unsubstituted or substituted amino acid
residue or salt thereof; Rz, R4, Rs, Rg, Rio, Ri1, Ri2 and Ry3 each independently represents —H or a

lower alkyl; and Ry, Rg, and Ry each independently represents —H, —OH, a lower alkoxy, a lower
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20 or at 4C for nore than at 3 days. 56. The
conposition of claiml1l, wherein the conposition is
wQr@blogi3sd room tenperature or at 4C for nor eP€TYER2066/002807
days. 57. A nethod of treatnent of a disease in a
subj ect conprising: (a) providing the conposition of
claim1; and (b) adm nistering the conposition by
injecting the conposition into the 25 subject,
acyloxg‘I 5%[ sglgglg\ﬁecg 8%3)% r#éfgg E{n‘fﬁ)@ﬁd §e%§dug 3>|r g%él‘?ﬁ%lée\éﬁ_@ gﬂy Bho adjacent
groupsItejdiio n(l)afyl:&laiaﬂk}&?le diskker ei n t he Corr'posi tionis

adm ni_stered parenter aII 59. The of cl
wher ei et%?@ﬂ%‘ﬁ*ﬁ%@%? L ety el gy Bl oo compound.
sgl ectag coﬁr{p%?i]‘tﬁ)ﬁ of %ﬁﬁ’l’l‘ B7 GRNsdiR khdIDRA b%ﬁ@ﬁfﬁﬁﬁb@ kituctural formuia
intra-arterrally and | ntraperl toneal ly. 30 60.

of Formelaibd of cl ai m 58, wherein the conposition is

adm ni stered intravenously. 61. The nethod of claim
57, wherein the disease is a proliferative di sease.

62. The nethod of claim®61l, wherein ati ve
di sease i s cancer. 63. TheRmet hod
wherein the prollferatlve dlsease [ 73 WO

2006&9
57, wherey
met hod of

FSeasex} hy ensi © 65. ~Rhe
7 wherlei n the disease is obeé?ty (D)
66. The fl cl aimi57, wherein the disease is
di abet es~ 6% _THe met hodief claim57, wherein the
di se®sé is sefected fromthe group consisting of 5 a
central nervous system di sease and a neurodegenerative
di sease. 68. The nethod of claim57, wherein the
OWBRERER |1, R RER an@ 8, chble intlepdadndy repraicnts 5OH, whewe eﬂlkoxy, a lower
t he dlsease is selected fromthe group nsi sting
acyloXy GHs; RSy Séma?%@ra%léstﬂaf@%ml%a%ﬁ%ﬁ&%we&ﬁ ﬁﬁ%m}aﬁ%wallly acceptable salt

thereo{S %{1&3 R éﬂﬁl %a&laﬁlﬁé}%ﬁ@ég]ﬂ?e gbé%%@—H 602 1WAg 2B hod of

wherein se 1S stroe 10 1. The
rﬁé}, h 0 dThnac caphpmisinod of clalre 38j wherhim RlissRasRisiand &7 each independently
i nfl y{ di sease. 72. The nethod of claim 71,
fepfesmﬁ%?@wwﬁ@ ¥nfl ammat ory di sease is selected fromthe

HPEUP TS Sstvg Fhlalh 88 MBhatth RY,I R[5l Rl65and R;7 each independently
osteoarthritis, ulcerative colitis, Crohn's disease,

represgiithrePellel er osis, chronic obstructive pul nonary

4?* £¢ as’gh]eapo m'§ t}olnpolf Elaﬁg |3§ r &ﬁér%m Iz &2?@%{5 ?@ﬂ%aa?& éndependently

sease I's
repres@fts)wp)vmrasylsky ng of 15 premali gnant neopl asi a and

spl asj a. 74. th cl 3, _wher.ej
d¥ Leasthg %Onawwwmfggﬂ g} Wg? H@%m 5 %man@wq% independently
hegr< aim57, wherein the disease is an
repres{fﬁ% ftlj 6. The method of claim57, wherein the
i 4F. ect Tloncdmspaitionrediclaim38cwhenmain Ri4, Rys, Ris and Ry7 each independently

represents a substituted amino acid residue.

44, The composition of claim 38, wherein R4, Ris, Ri6 and Ry7 each independently
represents a N,N-dimethyl-substituted amino acid residue.

45. The composition of claim 38, wherein R4, Rys, Ri6 and R;7 each independently
represents a salt of a substituted amino acid residue. ‘

46. The composition of claim 38, wherein R4, Rys, Ri¢ and Ry each independently

represents a chloride salt of a substituted amino acid residue.
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77. The nethod of claim 76, wherein the virus is

sel ected fromthe group consisting of 20 H'V, HTLV,
wWORd6/0818%4 HBV, EBV, Varicell a-zoster virus, PCT/US2006/002807

adenovirus, parvovirus and JC virus. 78. The nethod

of claim57, wherein the conposition is adm ni stered

at a dose of about 10 ng of active pharnmaceuti cal

i ngredi ent per kg weight of the subject to about 600

ng7.0f @hE borBposHiGH GrRgar IsC Whel*eﬁgRﬁdR%” R, égﬁfd g em' laér@pendenﬂy
of the subj ect 79. The nethod of ¢l aim

represepis aSuPRhEEPd BN asidigaidng et asadithemef, end ﬂmrssbﬁnmsé amz‘@ acid residue

e L R

modit h. TBelcmﬂpckmtiorf ffcldimes®, WRBeirOR sin€ IRy § 5B if@PRAdHEP Gepresents a
H& conposition of claim1 and instructions for use
lowergl¥l-eof . 74 SUBSTI TUTE SHEET (RULE 26)

The composition of claim 38, wherein Rys and Ry each independently represents

—CHs;.

50. The composition of claim 38, wherein R4, R;s, Ri¢ and R;7 are not each ~OH
simultaneously.

51. The composition of claim 37, wherein the NDGA compound is a methylated
derivative of NDGA.

52.  The composition of claim 51, wherein the NDGA compound is selected from the
group consisting of tetra-O-methyl NDGA (MsN), tri-O-methyl NDGA (M;N), di-O-methyl NDGA
(MaN) and mono-O-methyl NDGA (M;N).

53. The composition of claim 1, wherein the active pharmaceutical ingredient is tetra-O-
methyl NDGA.

54.  The composition of claim 1, wherein the composition is stable at room temperature
or at 4°C for more than 1 day. '

55. The composition of claim 1, wherein the composition is stable at room temperature
or at 4°C for more than at 3 days.

56.  The composition of claim 1, wherein the composition is stable at room temperature
or at 4°C for more than 7 days.

57. A method of treatment of a disease in a subject comprising: (a) providing the
composition of claim 1; and (b) administering the composition by injecting the composition into the
subject, wherein the composition comprises an effective amount of the active pharmaceutical
ingredient.

58.  The method of claim 57, wherein the composition is administered parenterally.

59.  The method of claim 58, wherein the composition is administered by a route selected
from the group consisting of intravenously, intra-arterially and intraperitoneally.

60.  The method of claim 58, wherein the composition is administered intravenously.

61.  The method of claim 57, wherein the disease is a proliferative disease.

62.  The method of claim 61, wherein the proliferative disease is cancer.

63.  The method of claim 61, wherein the proliferative disease is psoriasis.
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64.  The method of claim 57, wherein the disease is hypertension.

65.  The method of claim 57, wherein the disease is obesity.

66. The method of claim 57, wherein the disease is diabetes.

67.  The method of claim 57, wherein the disease is selected from the group consisting of
a central nervous system disease and a neurodegenerative disease.

68.  The method of claim 57, wherein the disease is pain.

69. The method of claim 57, wherein the disease is selected from the group consisting of
Alzheimer's disease, dementia, amyotrophic lateral sclerosis and Parkinson’s disease.

70. The method of claim 57, wherein the disease is stroke.

71.  The method of claim 57, wherein the disease is an inflammatory disease.

72.  The method of claim 71, wherein the inflammatory disease is selected from the group
consisting of rheumatoid arthritis, osteoarthritis, ulcerative colitis, Crohn’s discase, atherosclerosis,
chronic obstructive pulmonary disease and multiple sclerosis.

73.  The method of claim 57, wherein the disease is selected from the group consisting of

premalignant neoplasia and dysplasia.

74.  The method of claim 73, wherein the disease is an intraepithelial neoplasia.

75. ‘The method of claim 57, wherein the disease is an infection.

76. The method of claim 57, wherein the infection is a viral infection.

77.  The method of claim 76, wherein the virus is selected from the group consisting of

HIV, HTLV, HPV, HSV, HBV, EBV, Varicella-zoster virus, adenovirus, parvovirus and JC virus.

78. The method of claim 57, wherein the composition is administered at a dose of about
10 mg of active pharmaceutical ingredient per kg weight of the subject to about 600 mg of active
pharmaceutical ingredient per kg weight of the subject.

79.  The method of claim 57, wherein the composition is administered one or more times
per week.

80.  The method of claim 57, wherein the composition is administered one or more times
per month. '

81. A kit for treatment of a disease comprising the composition of claim 1 and

instructions for use thereof.
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