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PHARMACEUTI CAL SCLUTI ON FORMULATI ONS CONTAI NI NG 17- AAG
TECHNI CAL FI ELD OF THE I NVENTION Thi s invention

WO etoaties9t o phar maceuti cal sol ution formul ati oPGT/US2005/016010

containing 17- allyl am no-17-denmet hoxygel danamycin

Rk B GRE SRS MRS PR T AIENG 57-Anc

the ansanycin famly of natural products, V\,hose
menbers are chBEGEINICIALe B OFREHEANMENTIGN eus
(typically a benzoqui none or hydroqui none nucl eus)
connghiseflventiot valatstophpanidetod sblatibo FarmlaRas oblaeﬂnmg 17-
Besi des gel danamycin, the ansanxm ns include t
alhdapier nger{leﬁ@o;gy@p@,aﬁ%y%g Cl/raApaneubmethods, gpr thelr preparation
alfastatin. Gel dananycin and its derivatives are the
nmost extensively studied of the ansamycins. Although
gel dananycin was originally was identified as a result
of screening foBAUKGRIQIND GQETHE INVENTHO8Nt i nt er est
init is based primarily on its cytotoxicity towards
t unoGeklahdisyam Helohgm&heoarsamiytm fpnile rf haﬂure&@rmﬁmcts, whose

cancer a ent . is an bltor 0 at shock
mﬁm@p@aﬁe r%o fi%zﬁé(]?Y)a beFRnoH 1 W%&B’P{F@ y,a epgRguinone or

h}tdi’l)?hﬂ&le r?fc ¥ PldnREe e s t%siﬁéﬁ? ?Msﬁf)nsato%ﬁ?a HARARa@m. Besides

proteilns cli’'ent proteins") ncl udi ng key proteins
galdamamyeth, the asgnaling inaludd &trtmmbecm&l the bgrbineyaion thredl AN-420s,
d transcriptional regulation. The binding of
aﬁ;ﬁe@t& tﬁﬁ‘?rm n to Hsp90 disrupts Hsp90-client protein
interactions, preventing the client proteins from

f ol dGeEiaﬁﬁﬁy&& had/itRad vagRekedrt B hbe Rk &S ¢apstdaiel dfahe
pr ot easone-nedi at ed destruction. Among the Hsp90

ansRINFRInS. pA&th@nghsgeéda@amﬁly wastaateaehllarvasy densitisr @s g eepult of

c%éeggr}e[g ﬂ%{ railgégé;Otch?ll(Ct IV&P’,n AL e%{] %?eres }(1?5 &s l?%gd ﬁq{'ngé }E&Bugs cytotoxicity

toWa?d%&ﬂih@’@EélB%nKl thagfore G&%telﬁdkﬁs anVl&tﬁlcar(oar &€dnk. It is an inhibitor
ycl e- dependent Ki naseL HER2/ Neu ( ErbB2 and hypoxi a

oﬁ m@u@mk @fcft%lét9(9r( HspP({' Hpvhi¢hyis qulmﬁeméhe %qlqh@g, activation and

assembly of a wide range of proteins (“client proteins”), including key proteins involved
in signal transduction, cell cycle control and transcriptional regulation. The binding of
geldanamycin to Hsp90 disrupts Hsp90-client protein interactions, preventing the client
proteins from folding correctly and rendering them susceptible to proteasome-mediated
destruction. Among the Hsp90 client proteins are many mutated or overexpressed
proteins implicated in cancer: p53, Bcr—Abl kinase, Raf-1 kinase, Akt kinase, Npm-Alk
kinase plSSErB2 transmembrane kinase, Cdk4, Cdk6, Weel (a cell cycle-dependent
kinase), HER2/Neu (ErbB2), and hypoxia inducible factor-1o (HIF-1c). However, the
hepatotoxicity and poor bioavailability of geldanamycin have lead to its discontinuation

as a clinical candidate.

Nevertheless, interest persists in the development of geldanamycin derivatives or
analogs having geldanamycin-like bioactivity, but with a more pharmaceutically accepta-
ble spectrum of properties. Position 17 of geldanamycin has been an attractive focal

point, chemically speaking, for the synthesis of geldanamycin derivatives because the
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hepat ot oxi city and poor bioavailability of
gel dananycin have lead to its discontinuation as a

w@lkdonitomsbs candi date. Neverthel ess, interest pePGI/BESH05/6016010

t he devel opment of gel dananycin derivatives or anal ogs

havi l.dan B0 b

R O5 AT S APERL B D0 D @Bt e
inROBT-butstituted-07- d@ﬁbﬁ&m@g@@mm&a&s bEmthea,rBtmt:turaad:tlw‘Q/ relationship

05 Glronsovin G vt s BB i bR B Lan e
mhla&ﬁc%d'vﬁxﬂoﬁﬁﬁésk%yﬂﬂgsaﬂhaﬁﬁq 2Bl vify. BUE! SLPSUh: or BSOS U 18,989

conveni ent
(1981)5 Sbl&iurteﬂhle;dJSlB%@,ﬁéﬁ KoYy Sctiamaatyt | .hMed-Giremer38, 3806-3812

SRR el Fib i SeRs s PTG MU s
20057F4RS50 Yy ?@6(%)%@ dﬁeldsa%g efiwﬁféﬁ ¥ ﬁqta@@bra@&ﬁ%r RYdrBfte. The

anti'tumor activit e.g., Sasaki
SARA6LrP8Es {1t QBHQOIteS(bI}mhﬂ Xeny atystal USSBIOBER, B6E ¢ongPey between

S t d. Ch 380 19
HEN i e pamyeinggg g DMAO, Jada v iEgR e A
suBitubnt§rotts oS raBQRé Pibdhgdcit a6 d @S Mie dovent (Jez et al., Chemistry

di scl osures of which are incorporated by reference.

&erZOSAFlQ A6 EBEH 293y dhusmesitioad 71y an pEast vegnedpy/die antroduc-

t“&’e‘? &%{%ﬁ M ed@gﬁ@il{b%@t”@%t%éﬂ%% g&uﬁﬁl%?n% %%]lgp al“he best—known
1'1-Bstitufe] ée?dan%ﬂ@@f&ll deHi@advells Q7 QCAS, ftst dﬂ‘sm@gedtlhs.abm dt g cited
pocket and into the sol vent Jez et aI Chem str

SUBBGNG gyrrerltb/ ur@@ugog%cl(rms} rw%wwfbfnﬂlsuhsgtuéﬁﬁl
ge% nraﬁl&% 3@1?\8 i ?Hat(gﬁdéﬁlg&?%gﬁ{foetﬂﬁﬁ%nﬁﬁo 17- demethoxy-

g@dﬁn@lﬁiybinZ(f G DMAGT, Sridder bes., 260¥0053009 MHQOM)DHM undergoing

geI danarryc:| n derivative is 17-AAG first disclosed in
kialet al, cited supra, and currently undergoi ng

clinical trlals Anot her noteworthy 17-substituted
gel dananyci gy derivative is 0
17- (2 di met hlyl am noet hyl ) am no-;ﬂ(— demet hoxygel danarrym)J\
n ("17- ‘"N8pader et al, 2004/ ®%%3909 Al (2004)), NHs
al sQ u der00|ng clini cal ~ Gbldanany0|n \

li mi fjat Tpn iz flhe preﬁarﬁ i

C g

Geldanamycin 17-AAG 17-DMAG

A limitation in the preparation of pharmaceutical formulations containing
geldanamycin compounds such as geldanamycin itself and 17-AAG, especially for
parenteral administration, is their very poor water solubility, only about 0.1 mg/mL at
neutral pH for 17-AAG. (17-DMAG, having an alkyl amino group, is more soluble.)
Addressing this issue, Tabibi et al., US 6,682,758 B1 (2004) disclosed a formulation for a
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gel dananyci n conpounds such as gel dananycin itself and
17- AAG especially for parenteral adm nistration, is

W0 b@sn103es y poor water solubility, only about PCT/USIOFLI6010

at neutral pH for 17-AAG (17-DVAG having an al kyl
o oA B s R B3R R iyl G50 FRTHTE, (bl olhSteie
of ganituobtenofor tlor dmgﬁ(t:}iﬁ surfieainuzing (dr weates UEhe wated i s8&E solvent
oot e OGS Of imoathuBoen e b 2Lyt fairepyiene
WD@Sg?b&g ﬂr&t hy%y%ols. Of '[H;fa&%ﬁ gﬁﬁeﬁb% rﬁéﬂfﬁ#ﬂo@@i@@spemaﬂy

ormam de

epr plmsph:asiqng) yfkmitheraiiscftmh;eatfhmemsms gﬂmlal W@ 03/086381 (2003),
r ant r is a phospholipid (especjall )
wDi et s PG P Rhhied PR Qg ogpUE RO ot pnshmycins by

(%pﬁxggmg khe andnYShQBQ3RLd (ARl C@?hﬁﬂng 'tl%ﬁ%r@él%i oft step (a) with a

or preparing pharmaceuti for i ons
nedgamyloiim trigdycetidy toprami afitygmixtereates awhstantiably sgmwegi thenethanol

e R L P Radh gk B a2 TBb M kbl ingpeent

aﬁcub SthBillizéab lfyroh @ 836NA kaﬂl@e ahﬂ gé)@tmﬁ%lfmg fhe (s&;(ﬁﬁltr{uﬁture The
C or step W an

m xt ur e; ¢@; conbi ni ng the E
e@nmfmdfsyc mipée oaﬁ@ln%lywa g lyopbilized an@thwae%dr@ted Ina

s%eﬁﬁ o]?nbé%ﬂg)élégpﬁ dge::ﬁ‘% ;%1{1 gg%lsrpen éﬁ%lc%%ggiﬁgsloétpwhc anyg)r caproic

adil 0pb b ke irndehh@hpRe spﬁcﬁfa‘lyldhﬁhﬂe 9pe siabil@er comprises
conbi nation, the nmediumchain tri cerl de conpri ses

SYCESey |Adéhtamll?zs,rUk§1aefr@1 WVQe04/08 Oty Hisglosgent

EIRSED SR AR L 0
eR0RAY D266, Ald {r260dJmptishey btk Snedliyph andThmgu:hamahglycendes
conmposi tion conprising an Hsp90 i nhibitor such as

ot h medt um andHIERG GNAPRY OB e BTG £

SUWARY OF THE | NVENTI.ON I.n one_ aspect, the prese
i nveht PUSASPEGINg BECSER INYRBEBY @@V@Qﬂs AR BATVEH selbHen fmmulatlon for

1@8\&& ! oﬁéﬁ}a S thint AR B ud Ymin b AYE RAHE FRHI R R doRiprQ%s 17-AAG in

ation conprises 17-AAG I n an concentration
afongpnttaiohf my/toll S digmbl dissdlvied irma velficlelcompoivingi (Siarfgst

ool SR I bt ok ishnenl 2,80 TN L s, o
a second component that is a polyethoxylated castor oil, in an amount of between about
15 to about 50 volume %; and (iii) a third component that is selected from the group
consisting of propylene glycol, PEG 300, PEG 400, glycerol, and combinations thereof,
in an amount of between about 0 and about 35 volume %. The aforesaid percentages are
volume/volume percentages based on the combined volumes of the first, second, and third
components. The lower limit of about O volume % for the third component means that it

is an optional component; that is, it may be absent.

In another aspect, this invention provides a method for administering 17-AAG to a

patient in need thereof, comprising the steps of:
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a second conponent that is a pol yethoxyl ated castor

oil, in an anpbunt of between about 15 to about 50
w39 and (iii) a third conponent that i SPGEUSDEG6010

fromthe group consisting of propyl ene glycol, PEG

300, (BEG 40%idd ERhaceid] 4 d')r[‘@‘nlh iohld ing19- i
an an@unt Lbof 1be%w@gln aak;:gut 0 a% a ou?&?ghvgﬁgﬁém%m AAGIn
The af or esana@npeticeotf @@ﬁS&nymlodism%amhmhwle comprlsmg (ia
per cent ages based on the ¢ ned volunes of th

DS S S onmmoT A s B 4R STORESH tSEten abgy 40 and
of about Qb?!ﬁlé@)r%lu{?lé %, (ﬁf‘e?séc%& Qoﬁgaﬁeﬁmahsragﬁmtﬁd}%md

it is an optional conponent
absent . | cadootiben amsmeutt,of bhiveen abeuttlisan abomﬂOd\ertume %; and

met hod for.. adm.nister n atient in nee
t her eof , ‘ﬂfﬁﬁ %‘# ﬁcﬁnPclﬂlé? Er}‘ g?“%‘éﬁog’r%mgbf?%w&ﬂsﬂng of
phar maceubigAtens Yol FEG %WE@ b0 gg@MIa%ﬂd%nﬂana%% thereof,

in concentrafion of up to 15 ny i'ssolved in a

vehi cl e conir ampyiy of byptweech abeit Ocﬂlid}@bﬁ‘etr% tchame i%;,

et hanal , ut, 60

vol u % dl?}liia l}g %l Q%%%e%tbc%%ﬁ%tmnaﬁ%ﬁgylapgn 89 gep ?58 1nto water to
pol yet hox ytephrcth giagédfor@iulatioh Bohin Pinghet, Wee A G; and
about 15 to about 50 volune % and (1ii) a th| rd

compéient agmitistpengbe didvied formppatidndngrenpud b ite h pationd
of propyl ene glycol, PEG 300, PEG 400, glycerol, and

COmDY g A5eL 055 S8t PSRN PhBELMRECR,
pBatnatéunical iutiohdbimuatdn edosrisiie) 17-AAG, Wehpiising the epgy ¢

a d|| ted forpulation co tal ng up to 3 ng/nL 17- AAG
and (&) aE’fﬂVF“FFg%é‘?FW@u‘% “ﬂ%@ed fornmul ation

| Nt r gyenopsh¥int tﬁe @‘f?‘tA&@&f F%‘P (%e&llt}%]l? EIBSﬁntm% n‘EFenutompnsmg

there’is provi a net ho repari
phar maceufi) a éﬂrst $oinlpbn<mu tHatD rsmthabol, gm aic ampunts:f rogtvicén ABGt 40 and

conpri sin rovi di ng an anoun f
17-AAG ( S ﬁsp%%t (i SRS omDOBE R et R RpbyRgylated
amount  of ca%tdf%ﬂl & & SRGRIE bBb&Gebd Abcﬁnfls Eé&b&ﬁ%@%ﬁ&ﬁe 703 and
that is ethanol, in an anount of between about 40 and
, (iii) a third component that is selected from the group consisting of
propylene glycol, PEG 300, PEG 400, glycerol, and combinations thereof,
in an amount of between about 0 and about 35 volume %;
(c) stirring the combination from step (b) until the 17-AAG is substantially
dissolved; and
(d) optionally filtering the stirred combination from step (c) to form a
pharmaceutical solution formulation comprising 17-AAG;
the amount of 17-AAG in step (a) and the amount of vehicle in step (b) being such that
the concentration of 17-AAG in the pharmaceutical solution formulation is up to 15

mg/mL.

DETAILED DESCRIPTION OF THE INVENTION

The pharmaceutical solution formulation of this invention is stable, forming a

clear purple solution, and can be conveniently diluted into water for injection (“WFI”) to
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about 60 volunme % (ii) a second conponent that is a

pol yet hoxyl ated castor oil, in an anount of between
wW@bwat138 t o about 50 volunme % and (iii) a thP€MUS2005/016010

conponent that is selected fromthe group consisting

fégr%n n% IEI%%%’ élﬁﬂgd ?)ﬁﬂllﬁﬁ 1Pn E&%&lﬁﬂ% u%tgﬁjt rﬁg&nlb 94(%1@@ Qg%fe??rﬂﬁ between

I ons ereo In an-a ween

Oandhdedo@gimI3h sveibilefer %tra@eﬁomtlmjectlcrmg ’EH&eilthaﬁbnﬁn]Jaﬂm is stable
fromstep(b unti | I S subst

e 17- AAG zf\ L% I %/
fefi asrestofded timen f Loy 18@%% PSPy enpremalply hetastd housy Prolonged
stgg 'Q[P "ﬁ]ié (?Hltéd’ ﬁ&%ﬁfaﬁ@n ﬁot&&:oﬁﬂﬁéﬂ%@%ﬁ\m&@&gﬁﬁ by &Rl ster ?hty

ormul at'ion conpri si ng unt 0
is];ﬂesAA@Glmllms'BﬂaHm OE)ndilnttdtthemaatemits nof recetmineEinded.n st ep
(b) being such that the concentrati on of 17-AAG in the

BE?’,&?E%{GBUE‘%@ %%{stgg-l Ir%laffgén,}{kﬁlt I on cegtic]é?soqgt/icgpl' '
f&%‘lﬂ’fﬁﬁ%ﬁfs&&@huxﬁ@éﬂﬂf'a@{ﬂarftégegu t@& bRy @Eeﬁafadsanu@v&a& hi®does not
Is stable, form ng a clear purple solution, and can be

raswiTe emilapie sglveit addision; reme r@/orfrmaddlﬁpe stepatifer et the final

S AN RT3 SRRAEBAEEHBSS i s

p&&H padibhterct&taricB beeMBO OFHEs bAYrg6it iherof itthetahdIéE)Y. The present
formulation is stable for a period of time, at

| eas
phgnmesutigalsoligioal fpg;ndmg%&lﬂcméﬁt dslliyeryofttle quisie pRIOUNt of 17-AAG
Wit é)nnzg:%gpetglglg éﬁggpgftl g o Gl ted fornulation is not

reconmen abi'l’i'ty "and sterility 5 issues.

Adm ni stration of undiluted formulation is not

r ecoirraiadbly, th@@ﬁhﬁree;dmtmlsps ethand(first eompdnehi) dmsn ambent of about
ph eut i ion fornul ation offers

SR e % Pl A PvaYe Casrqr qﬂsé%%ﬂ COMBPRETEL B0 ATPUSE f hegween
2B 2@Q<$§ Jﬁg 0B %ﬂoﬁg @néglygot S ek onent, 1n|an

renova re-additi tep er than the fina
anhbhmttofdmtwa&habMEIZOmnd@bomto’im\&éumd:% avoi ds the use of a
sol vent such as DMSO, which has o poor patient
acceg%ance se of .its .odor

met ab8f PE®Y yﬁﬂ%c%,bgégp]l@ced englrerly top 1ant pa(%tf b}ll f’EG 300 (300 average
molecular weight poly(ethylene glycol)), PEG 400 (400 average molecular weight

poly(ethylene glycol)), glycerol, or combinations thereof.

The ethanol is preferably dehydrated USP grade. The propylene glycol, PEG 300,
PEG 400, or glycerol is preferably USP grade.

The polyethoxylated castor oil acts as a solubilizer/emulsifier for the 17-AAG.
Preferably, the polyethoxylated castor oil is that produced by BASF AG under the trade
name Cremophor. Particularly preferred is Cremophor EL, although other grades of
Cremophor, such as Cremophor RH 60, Cremophor CO 40, Cremophor CO 410,
Cremophor CO 455, Cremophor CO 60, Cremophor RH 40, Cremophor RH 410 and
Cremophor WO 7 may be used. Those skilled in the art will appreciate that Cremophor-
based formulations should be used with a certain degree of care, as some patients have

experienced adverse side effects.
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phar maceutical solution fornulation allows delivery of
the requisite anobunt of 17-AAG within an acceptable

w0 pdfossiwms time, ca. 90 min. Preferably, the vePtTU£2005/016010

conprises ethanol (first conponent) in an anount of

aboumél%ugmms‘@ad%@bf'é; '?B&‘\%t% a3 Loy éazfgnﬁasﬁ fds in

conponent I n an ‘anpbunt O et ween about out

r@peat @f phanicedivdlspComydphoeha not dithato tded with andamycins. In fact,
et ween about 20 and about

U507 o Ahoghor AL pRBbp s K e agadit i Sn
aBNYs f29b3(/0 14450 (9‘00?)/ ]fcol ggf-)bz{ci% ei?lgggatf@'d?s%lﬂsﬁfes of

wel ght pol y( eth ene gl aver a
Omhqdwlraonﬁamumﬁormulaja@m ilmyb]en@ cghgrqﬂnlaj)n)laceghgedsemo]udeo Brahm, US

SR IR EL Aol B Sk B €8ty 1 oo

cﬁéeeﬂzgo US~')6 585 39@139'9@@%@ eAkl 30358595@9191 AO3); Whittle er

et hoxyl ated castor oil acts as
Edﬂ BP03/8@21 784 1s(2008), Gagret ahéJ&ZOOSid\Q‘éM@BéfAdr@BO@/), Jinhget al.,

U AR TARL AT i i TR QOBHERT oaitcr e s

2063/6X1ea8H Aar (2603); 8lahRRRGNUSLOEI/0 DrMAe R 102083 ONABREBNA 4., US
such as CrermBhor RH 60, Crempphor CO 40, Crenpphor CO

2@@@17@6‘1%\&?(8 0CDeBs ¢! @y, WKO@@&M@M@@M @4l US
10532878 AAQ00R, 0. R0d; GF QI E(%‘(gf 008543 Y2864 R hbusi et al.

0S€ SKi a
U@m@bﬁr@@s&d (Zommhau)a@rsaeﬁlapw 41, 0ES 2002e00889 10 A1 (2004). The
certain degree of care, as sone patlents have
diggloureeriche fuagng douimeatsee MePEomtedh berghn taniefaserse.
grades of Crenophor have been used as fornul ati on aids

inr fohe %Beé)gf uBH ?)E %C\%chﬁec ﬂlesﬁrsﬁ&?gg{jﬂfd tﬁﬁ& c&ﬁbor%ents

hitherto ansanyéi ns e use
pI@Feeadﬂp Iamcamblmdsiarﬂye:onderf mcmﬂ at deadedieseinbd owmdhdeid, the first

I nst ant i 2003/ 0114450 2003). By ,
ns%l“sgewg U&E}ﬁf%}t tPP P"tfé’fl SPTPRNH %gvblfcégl(i%&nr component is

a@%&@%%nﬁﬂ@d@irﬁ‘ﬂdﬁﬁ sEQnatb ARG | Nvol ving ot her
phar maceuti cal s i nclude: Brahm US 5,583,153 (1996);

Gao etal, US 6,121,313 (2000); Kuo etal, US 6,214,803
Bl ( gﬁgmjne vehicle has been prepared, the pharmaceut1cal solutlon formulatlon can

be prepared as follows: A pre-measured amount of 17-AAG is weighed into an
appropriate container, to which is then added a pre-measured amount of vehicle. The 17-
AAG and vehicle are then stirred until the 17-AAG is dissolved (preferably for at least 6
hr, more preferably for at least 10 hr, most preferably for 12 to 14 hr or overnight) and
filtered, preferably through a 0.22p filter, to provide a pharmaceutical solution
formulation of this invention. The stirring may be at ambient temperature or under
refrigeration. Once made, the formulation preferably is stored under refrigeration,
preferably at a temperature between -20 and 4°C. Use of brown glass vials or other
suitable containers to protect the 17-AAG from light is recommended. As mentioned
above, the concentration of 17-AAG can be up to 15 mg/mL and preferably is between 2
and 15 mg/mlL..
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Chen et al, US 6,555,558 B2 (2003); Xiang et al, US
6, 653,319 Bl (2003); Wittle et al, US 2003/0021752 Al

W@ 2083)039€a0 et al, US 2003/ 0044434 Al (2003); Pdt/ﬁ&g)osfmmm
al, US 2003/ 0091639 A (2003); Hauer et al,

L0 SAA45E8 1 1930080 B ST

that itad am&IBbROOINOLENRRA oAlfur(lizd ddyediBangHetveadr, inliSpreferred
2003/ 0198619 Al et al US 2003/ 0232078 Al
cipbOB P e Ve KBS FSseOR BoB 4o BisbaReina anddboRyemponents in

%ﬂl S{l]lle?t?(%(neﬂg%lag?e %%@ﬂég 3’3%@5@]&4&?9@21&%%&9&%@#5 limited to the

aﬁdtessﬁeoﬁ’wdehreefcombenérm agiahosg tﬂmaia)nmn trmtearaﬁy affect the basic and
i ncor orated herei n by reference, pre ration,

n%‘fe?t3 aqhemptic(sd of ﬁ?‘?é’hﬁ%ll?%cte‘}“%ai SQHdon gﬁﬁmﬁﬁﬁop is mvention.
conmponents preferably are combined in the order

reci Geflan@fydRied Wel-kR6HE nakel Q¥bdulh dbtdisabld Wecflivkipk the
conponent |s conbined with the second conponent, after

pradilgihg prganishi, Sﬁepmmwdwgmssomd@e‘cartgeldms [aiaie s A6QZ. 17-AAG s
fiirst .and,_,s ents. After the_.vehicle has

e i R pu BNt e SRER R Eie M aRherl R SR Rett Setbon
amﬁnﬁl@ & RRATIRA i3S ablh bOMS USM,26 E9SRADBI L eheAdTRIOKurddf which is
17-AAG i s wei ghed into an appropriate container, to

ingpiipetrtecsharpiabyaeiteance pre- neasured amount of vehicl e.
The 17- AAG and veh| cle are then stirred until the

17- Aﬁp g@ffﬁhg e{);{ ﬁgag@?@fgc%ﬁ%lﬁtonlfgﬁrﬂl?t@o$ f’thls invention

nore prerer nost preftera

cidntre vkad ter tﬂe‘dttlhlg dizeasey ﬁrchlag,fﬁu} natldmfted tog h?phrpmhﬁrﬁiﬂhhseases
through a 0.22mfilter, rowdeapharmacetlcal

inghyding: wwﬁr%heal@qaéﬁnémqlw ich pcdve tymorsiofdhe heady pegk, nasal

ARIEN had Qtdfﬁlec B TGS &
e P ol BIRSHS a0 R0 54 OB B by,
sali@furyl gardal amipargyaefiéorads); yarabrsaf tlmﬂmmr ahd bdiabetres earticBlrly
and gﬁ)‘ﬁ Use of brown glass vials or ot her ui t abl e
hegipe el i GriBomRJRIESEnal Recers. POESy RN PGSt pancer: treat ovarian
860 SRR degl ancﬁ%oﬂlﬁﬁ&ll émﬁqng baxer: vhdle: &RRGERAIRs WhcRbs
7-AAG can be up to 15 ng/ and preferably i s between
fﬂﬁrosmdorma m@igmantmou@hstmce'tqm, saibdydnel tehgomgecathena,
first, second ?_%d third c?rEponents mea{]i ng .
letomyso$arcoma, netirofibrosarcoma, osteosarcoma, synovial sarcoma, liposarcoma, and
alveolar soft part sarcoma; neoplasms of the central nervous systems, particularly brain
cancer; lymphomas such as Hodgkin’s lymphoma, lymphoplasmacytoid lymphoma,
follicular lymphoma, mucosa-associated lymphoid tissue lymphoma, mantle cell
lymphoma, B-lineage large cell lymphoma, Burkitt’s lymphoma, and T-cell anaplastic
large cell lymphoma. Clinically, practice of the methods and use of compositions
described herein will result in a reduction in the size or number of the cancerous growth
and/ or a reduction in associated symptoms (where applicable). Pathologically, practice of
the method and use of compositions described herein will produce a pathologically
relevant response, such as: inhibition of cancer cell proliferation, reduction in the size of
the cancer or tumor, prevention of further metastasis, and inhibition of tumor

angiogenesis. The method of treating such diseases comprises administering a
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that it is anenable to the inclusion of further

i ngredients. However, in a preferred enbodi nent the
waesalsIgonsi sts essentially of the first, sePORUSANE016010

third conponents in the aforenentioned relative
t&@}ﬁegﬁéa11fwaewétmnbﬁu%?aﬁ inveRidte éd?ﬁ)iﬂﬁmn%g s ekt The Gflthod

to'the afore-specified three conponents and those that
nthy beatpeatedes natdsyarsf f ect the basic and novel

characteristic(s) of the pharmaceutical solution

el | NORSHRCSraHSor e G PSRRI O PaefpisDsgtion can also

bt B8athd B¢ e ARG AUEAMESd iDL RRAARY 68& EIAR:EOR! BlStrative exam-
var. geldanus NRRL 3602. 17-AAG is made

penf supprsiisveddrs gicludetbup aegel Hatiadie iatroply gageitis.iioflanofmatory

A AT T T
disezey RadyrlingimeiRidhaiied; Gé@iRNE Fositls! i@ ANBH bR daLase

via a pharmaceutical solution formulation of ‘this
(Ylepyatiitei coktis ard Geohnsedisgase), mukinle slerais anveasrditis mypsitis, nasal

I J7 L tive diseases,. o
oy ffonls Shdehs, bangeRE LR EL, bR BRI R e mapriesis
surgfionlr lhediods) stehesiclor restekosis) sderitiss saletoderna eamdasalincluding atopic

si nuses, . nasopharynx, oral cavity, oropharynx, larynx,
dern3bphariia degnpitisapNergicsisamatitish pepadenialfifqasmts: periodontitis),
- [ - I d rLVe
PR RE Ky el M O ARbE S Ofncr RBrmp R S A (e,
Gpat télCarteaitis fteorpopal @ctbritis, TakRayesy s tartedtis) oyl y areatitic andeys, allergic
smal | gell nd non-small cell |ung cancer; breast
angific and g B RIS LT e St Hisease AngHIsioy R syndrome,
R o ek Bl A SRR W inciuced
vasyultisi mifectians vasaylitis, pos@astio vascuditisl, vabougitils assosiafdd yidlt tonnective

.sarcoma; neoplasns of the.central rvous, systens,
3 RGP POH R e M R E RS BsdgRimieraen
sysiHD WodBRner ¥ BRAIBLASITRS K@k chid 'Y OREATByastQlitid FUh@Eentral nervous
| ynphoma, mucosa-associ ated | ynphoid tissue |'ynphons,
systent, Bacrgst’s dispagsteodeystBnid seleagsés)] gasteintsstihall tyacpiseraes (e.g.,
Burkitt's J homa, .and.T-cel.l agnaplastic.large cel .
PRt T ARG o, P RnE ot At trbeosine
chefaneRIEPESHi ¢ @AStures of any cause including ideopathic (e.g., strictures of bile
ducts, esophagus, duodenum, small bowel or colon); respiratory tract diseases (e.g.,
asthma, hypersensitivity pneumonitis, asbestosis, silicosis and other forms of
pneumoconiosis, chronic bronchitis and chronic obstructive airway disease); nasolacrimal

duct diseases (e.g., strictures of all causes including ideopathic); and eustachean tube

diseases (e.g., strictures of all causes including ideopathic).

17-AAG can be administered in combination with other anti-cancer or cytotoxic
agents, including alkylating agents, angiogenesis inhibitors, antimetabolites, DNA
cleavers, DNA crosslinkers, DNA intercalators, DNA minor groove binders, heat shock
protein 90 inhibitors, histone deacetylase inhibitors, microtubule stabilizers, nucleoside

(purine or pyrimidine) analogs, proteasome inhibitors, topoisomerase (I or IT) inhibitors,
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described herein wll result in a reduction in the
si ze or nunber of the cancerous growth and/ or a

WO e@saa1i3gs i n associ ated synptons (where appl i BEDUSY005/016010
Pat hol ogi cal |y, practice of the nmethod and use of

tﬁQﬁﬁ@ﬂnﬁéeClHﬁbﬂgr . lsz)gﬁﬁc Bef Shibehl &ytgtrog%b%gn@ include B-lapachone,

ant response, “suc

meMAI@; Hcahﬁdtrfudbj’ lkbhesiat bl@(ﬁnycﬁﬁ bigtelSMib, Budul®nSéai8h&mycin,
the cancer or. tunor, preventjon of further netastasis,

cappfothsinpFapeeitabite. callisatindg C6 g0 Fisplatinecryiptopladinst
dM %?&Hlaﬁ (ﬁw&f&lﬁﬁﬁﬁﬁsgg‘ce&%@ rdb)?(?rﬁ?l%l mdlrl]cl)csa%‘lﬁ%%ﬂ,?(?)glgmycm A,

erapeutlca fectrve’anoun
epmh]ﬂnnea,teltmp’osidra ﬂoﬁlmjum;ﬂoxﬂ'ﬂftﬁnﬂ&ld@l@ﬁbﬁ‘ﬁyﬂ@&ufa%ﬂegéfﬁﬂub

necessar ancer disorders that are
g%ﬁ%aaaam igﬁ%‘alt%?nee peoK R e Ry BB interETaRs, BYiertawing, donotecan,
le?ﬁ)nwc?naﬁ eﬁeﬁ%tr%faté‘%tﬁﬂ%lﬁ‘ s Bﬂlgﬁladlné g@%ﬁ%ﬂ%%fgl%ﬁ&,

hi s i nvention. l'ustrative ex
subesytabelids hymlcdmdec beitl (&AHAI)oﬂhldtepai, topdterarn, tathodpin@, vinblastine,
gastrlt%ﬁ %ﬁl ammat ory henol ytic anem a, graft
e B VRIS % mat or y neut ropeni a, bul | ous
penphi goi d, coeliac di sease, denyelinating

neur DRAENh@HiniUQEABE QO RS} bi c%ﬁtotbﬁfcl %mtaﬁ’ bY¥ 2 boWB kinase

di sease (ulcerative colitis and n's di sease),
infibiter, pradudips eudrazelingsy patiee iy 4. anﬂmgumamhnnasajh as Iressa

(BRI ON o 8L DHR b e PEFRIANS, A1) GRS BELARLY

oneru phr PSOF
qﬁﬁz&ﬁﬁﬁ&rﬁm@)’ alfdemremqmch@@éﬁntéchSN-@ceiﬂgr H?l) 697‘243%'(@
(|nclud|ng atopic dermatitis irritant dernati
Yiéravanazelisyming aranebydreellodde)epheaylamiro-pyrimidines such

SRRl AR b AN NER i YR
it il tematalne TP o
Suglh Bh&ﬁ &%’%%rg?%}s{lr@gf(réﬂ&? Beiny; ﬂ\%@scf&@rge‘hgémphenyl) N-2-(1-
mERVHRRLR BRSSO SIS SRISAL, Wik aph g

such afgS@mzdmumdelwamacula; 3H[8,5- dlmﬁeﬁh:yhldﬂ@yl\ralswl)nietl@lene] 1,3-dihydro-
vasc is associated with

s gRAEb: el 'ta:niaé?wtgl cSi BARFT CE 28 S5eREARL Aventis; 2-
(2:8hidRotRAATISIL dthy Bk Y B R9SRS.3GfytdXS- LA a”zFpreﬁ}iﬁ{yﬁfHH_l_

Wegener's granul o osi's, Kawa
benzopyan-4- pse)oﬁamma)cu“em sah aseﬂEst@l &ephelon); Budb@hes sich as

Hetr?eé)&q?gfe &gescg\ r1%)%2}§r§:1<|3sesru((): Ias Ang %3311%1[3 (Zi{{l])tog%lle rl])%‘larmaceutlcals)

Using a pharmaceutical solution formulation of this invention, 17-AAG may be
administered in a dose ranging from about 4 mg/m? to about 4000 mg/m?, depending on
the frequency of administration. A preferred dosage regimen for 17-AAG is about 450
mg/m2 weekly (Banertji et al., Proc. Am. Soc. Clin. Oncol., 22, 199 (2003, abstract 797),
“A Pharmacokinetically (PK)-pharmacodynamically (PD) Guided Phase I Trial of the
Heat Shock Protein 90 (HSP90) Inhibitor 17-Allyl-17-demethoxygeldanamycin
(17AAG)”). Alternatively, a dose of about 308 mg/m? weekly can be administered. See
Goetz et al., Eur. J. Cancer, 38 (Supp. 7), S54-S55 (2002), “A phase I trial of 17-Allyl-
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pancreatitis, Crohn's disease, ulcerative colitis,
ul cerative proctitis, primary sclerosing cholangitis,

wheesgm3gg ri ct ures of any cause includi ng i deop@t/oEm05/016010

(e.g., strictures of bile ducts, esophagus, duodenum

A?ﬁﬁb lGéTgégﬁh‘l n (2?'@&@) inf }]?a?lféhtrs R é’dvtaﬁ@eﬁtcagée?e%ﬁher dosage

ypersensitivity pneunoni

' repiines {sasiie: wsaldly,omsh @samrhngmlgefrorﬁ aﬁ(ﬂrmgﬁﬁ to 340 mg/m? (preferably

coni @ hropl gronchltls and chronic
fgl%%% ¥/ e Oégzr‘ QuEg/mi)s dadespee Trgimeibiat ¢ bediged for combination
trgétﬁﬁeﬁ%%nl{ Encher dBlg, 'sﬁéﬂjése(ﬁ)cetfaﬁgleis CtIG @&ﬁﬁﬁﬁstéﬂﬁé H% Bfhgs every three

deopathic); and eUstachean t | seases
Wst:]r:s, wtitbrtbs dose of|17-AAGI®ing wriodOngg/nden p:athHdm)lmsthio%AG
can be adm ni stered in conbination wth other

anti =cancer. t.otoxi c a Inc al kyl atin
gent SE BERr S GuRbRuRtaf B BEh e foerlp il efdheitersine
f&loe@ﬂgéﬁam@%mmé bRK&del, byLINEy d)ﬂllﬁﬁt?a%'oﬁtaﬁﬂ $ot &Mhnitation.
m nor groove binders, heat shock protein 90
i nhibitors, histone deacetylase i nhi bitors,
bul e stabilizers, nucl eoside (purine or
pyrim dine) anal ogs, proteasone inhibitors,

t OpPOTERREAPR cfebcrﬁfes b ryréﬂl@étmntcﬁf Sveh)i OR)- U8e fi f%ﬁﬁﬁlatlons of this

i nhibitors. Specific anti-cancer or cytotoxic agents
inivemtiand eomslsltlaaga)d:‘ h0 elunic7% BRG], BD calum @i Cremophedsiy,cind, 30

vl Bramiane hEaloh SRt bl 8k, SIFALY 044 gpwas mixed

wih @Elﬁbpﬁbr B mmm&&@selﬁ%’df@ QQ@ nfll, 10 g). After the foregoing two
di scoder nol i de, docet axel, doxorubi cin, gﬁocar cin,

Cmmtsuwmnnwﬁmfpmﬁégmoecwpushqled frbpylemd gi[ycnd (USP, 300 mL,
efiti

S SRR R T RRRPRRRTL won i oot Adigind fitierea

thtcnigﬂrafCEQ’D[l%ltel b ?fdv@’(m B@r of {féhhcrlé’t ecan, |eptonycin B,
met hot r exat e, onycin C, oxaliplatin, paclitaxel,

spongi st ati ns, suberoylanlllde hydroxam c acid ( SAHA),
E&ﬂlﬂg&)a, topotecan, trichostatin A vinblastine,

vi ncri sti ne, and vi ndesi ne. The co-adm ni stered

t b ' '
iaﬂ h: ]E)(??Jgérﬁﬁé t eﬁ%&?%ﬁé%ﬁ%%an?@@ 1, Eno e?rl(ir-gét?}; l& V&€ was
prépaed, Iusmgqli()nﬂz @55nkes) fwtlinnak 280 ﬁﬁsaz%/gs fof @Zanestdr EL, and 270

nbibd s 2hof PIQBY%% ghigeh Tﬁ%ﬁtﬁ@@n 8-VeBictesoRsiEEbYS 4y Yolpme %
et}(aé?%g)r?eg}véé%néﬂ% edg h; Ig-h? 3-ethynylp F11 eny f/fﬁf@p;}len%iglgf{: oL

Example 3

Following the general procedure of Example 1, additional 1 L-batches of vehicle
were prepared, using 500 mL (394.5 g) of ethanol and 150 to 500 mL (157.5 to 525 g) of
Cremophor EL, and 0 to 350 mL propylene glycol. This resulted in vehicles consisting of
50 volume % ethanol, 15 to 50 volume % Cremophor EL, and 0 to 35 volume %

propylene glycol.
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met hoxyet hoxy) - 4- qui nazol i nam ne nonohydr ochl ori de) ;
phenyl am no- pyri m di nes such as d eevec (Novartis;
wa@2qof41a3e8 hyl - | - pi perazi nyl ) net hyl ] - PCT/US2005/016010
N—[4 met hyl - 3-[[ 4-(3-
Eg% g 4’1y| ) - 2-pyrimdinyl]am no] phenyl ] benzan de);
- and pyrazol opyrim dines such as Bl BX 1382
(Boehri nger | ngel hei m
N8- ( Fhislekampleddehdrites dpaydritidd &-a phaehhgeutical solution formulation

4- pi peridi ny|) { mdo[5
Of S Y e o8- H@%Y@iﬁ%ff[)arﬁﬁ e eressing s aBicss L TAAC 450 9
wg? f%kﬂélg '@1@ ly&h an analytical balance into a clean glass container.
-1(3,5 |ma hyl -1 H pyrrol =2-yl ) methyl ene] - | /3-di hydro
5 Vehiz}d-(% malo) was- asided fo the noythindesnsl stistediotil theil7esAG was completely

LN i SYGP y EA  yity pions

Vé]ﬁél@)’f te b1 R AsAh&y flﬂteéﬁ"tﬂr@%xz@@QQ ¥ilted 1@ BShire sterility and stored

staurosporines such (Cephal on); anti bodi és
atsii€h as Herceptin (CGenentech); and ribozynmes such as
Angi ozynme (Ri bozyne Pharnmaceuticals). Using a
EEhar Egeuti cal solution formulation of this invention,
may be adm nistered in a dose ranging from
about 4 ng/ mto about 4000 ng/ m, depending on the
10 f r eqUBA Stybidity eftisHafhsdendtdl olutidn forefudations oﬂtbmg@entlon was
regimen for 17-AAG is about 450 ng/ m 2 week] y ( Banerj
degpongtratepag dollonys. Mset@ﬁ s,@m%g{gnu a@gns chgl xample 1 were

St?%%aE gf% Z?%%%cfy%?m ca I y ( | ?%g%%%ﬁggley A%'ah%ﬁm O}C cach

sdntyde WeatakBhacRapPoobey 17 S0l DeisE9@)d tihltedid ofinal theoretical
17-Al'l yl - 17-denet hoxygel danamyci n

17AAG
ConcpRFHIR) af 409 neanbidder ot dbswurt WQAMWGIE%OB@ each

15 al?cg{% g)elsef)ﬁga%ggeﬁl%%g‘g%g%@ﬁé }ﬂikc %’ligeeref]ul‘%s%@aﬁr%g%deﬁ% Table A:

17 AIIyIAmno Gel danarrycm (17- AAG) in patients with

weekl y. with ddsles A angiahiity sHid-AX0 Fofmgatian 340 g/ 2
(preferably either 2g0 ng/ M2 or 340 nﬁ % A dosage
re ipen that gj:)ag, be used for conbinati’c (%eat nent s

Wi anot her uc@@gerg%%BQ%M)l s|to adﬁPlﬁitW%‘)

r*l ||ﬂc ever\ hrop winnlea daca Af
fho W0 e —WeeKS—W |.|| l.ll., GO0S€—061

1A-(5X3 bei ng upQ to 650 ng/ nPl0a13 each admi ni strat 9662
The practice of;this inventign.can be further 06.93
under st ood by refer ence to t]he foll ow ng exanpl es,

whi ch are provided by way ofl0i39 ustrati on and Nov6EH

B psaion. 10.53 97.62
17 10.88 96.28
23 10.19 96.10

* Data is average of four samples

Longer term stability data for formulations of this invention are provided in Table

-11 -
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Exanpl e 1 This exanpl e describes the preparation of a

vehicle for
weonsitsphg of 50 vol une % et hanol

use in formulations of this invention,
20 vol une BET/US2005/016010

Cr enophor EL, and 30 volune @@ropylene glycol
Dehydr gted—ettanat 00—t su4 Was 1 xecr
wi th 0e§%954&9 QeditiouAdE AFEARELE) | sehat PUnBGGIm.
210 g).| After the foregoing ty conpo

to form a honobgeneous

300 i,

agai n to honogenei ty and TIIt%red thr
filter,| to provide 1 lliter
Follomnngo&hﬁcgenera

1 L-batich of vehicle

g) of gthanol,
m. (279.5 g) of propyl
vehi cl @ consi sting of
EL, and 27 V
3 Fol | gwing The gener gl
1 L-batches

Cr enophor

addi ti ana

500 nmL
to 525
gl ycol .
vol unme
0 to 3§
exanpl 4
sol uti g
pr epar ¢
accur af

280 nL

wgroceduee of EX

nents vy g n1xed
nati on 98 rrixéd

310. 8 g) was gdded. The conbi

of “vehicl e

ough a 2 m
. Exanﬁ%éf

anpl e 198 ’,anot he

-

S plcpalcu, us

(294 g) %of Crenpphor B85 and 2

|Ilg ’-I-JU III_ \Odd

1
70

ene glygol . Thi
45 vol ume % eth
ol umre %@r opyl en

e egc&Sg Exanp

s resul qq in a
aagl_,_&/.al_u.nce' %

| e

(394.5 g) of et
g) of Crenophor
This resulted

%ﬁ?&@nol 15 t

b "Vol uie % pr op)

procequre of
of vehicle wer

Exanpt )
e Dreogﬁéb us

ng

hanol ampd 150 t

o 500 mg o 157.5

Ny oung

-l and N+ o~
C—ant—o 10—

in vehiél es con

[l o W |
JU T PT o —eh

si sting8e 50

o 50 vohune %
|Lene nlvrnl Ex

oLer 20 s

rmIpA

» descri bes the

preparaﬁlon of

a phar@ameutlca

on fornul ati on
2d in the preced

f—this nventid
li ng exanpl es. 1

musin a vel

7- AAG P20 q)

ely wei ghed out

ay \/nh

wth ap analyt

(QEF

ol A

i cal bakance in

a cl earn
t he contai ner and sti

conpl et
was adj

Aal-ace ~ANnt A1
I ul aASS ovutTit arl II

1
P Vet T C—(J9

red unt®l the 1

wnac addad t
III—/ VA% T=] \Z A% A A AY |

7- AAG R84

el y dissol ved.
usted to 100.0

M with additid

The fln?I vol une of tgggsolutl

nal

25+3°C

2

95.7

60 * 5% Relative

3

93.9

Humidity

6

87.1

9

71.5

12

71.9

l e
S
to

HO

on

The above results show that formulations of this invention are stable, even when

stored at ambient temperature (though storage under refrigeration is recommended), for a

period of at least three weeks or longer.

The foregoing detailed description of the invention includes passages that are

chiefly or exclusively concerned with particular parts or aspects of the invention. It is to

be understood that this is for clarity and convenience, that a particular feature may be

relevant in more than just the passage in which it is disclosed, and that the disclosure

herein includes all the appropriate combinations of information found in the different

passages. Similarly, although the various figures and descriptions herein relate to specific

-12-



vehicle. The solution was then filtered through a 0.22
mfilter to ensure sterility and stored at 4C. Exanpl e
w®G20Dhe1sv@abi [ ity of pharmaceutical solution  PCT/US2005/016010

formul ations of this invention was denonstrated as

foll. T . of . f |.at ] 1 .
Sk g, BB P R T e i
discioasminahB8context ©F patticvllr Yiguroranhgdiaherdf suekh cdatgaam slso be

was taken at Day 0, Day 17 and Day 23 and diluted to a
usdda g the KEiEREANPERATiES, HE BSCPRIEK 0 5Pthepbigwig/Hrembpdiagnt, in
cgllﬂgingﬁlgﬂ ¥ %got@gldfe&taf@%%nclﬁg (fl%%h{__i@gno by each aliquot

were neasured by reverse phase : e results are

provided in Table A: Table A- Stability of 17-AAG

For mAllbtht doculdentée8damiie sparificat o ertinadrpantedigtait py reference.

Purity (%9 A (50C) 0 10.53 97.62 17 10.97 96.93 23

10.39 96.89 B (250C) 0 10.53 97.62 17 10.88 96.28 23

10.19 96.10 Data is average of four sanples Longer

termstability data for fornulations of this invention

are provided in Table B. The above results show t hat
formul ations of this invention are stable, even when
stored at anbient tenperature (though storage under
refrigeration is recormended), for a period of at

| east three weeks or | onger.

~13 -
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The foregoing detail ed description of the invention

i ncl udes passages that are chiefly or exclusively
w@orvseraesl with particular parts or aspects of P€TES2005/016010

invention. It is to be understood that this is for

clarity and conveni ence, tQﬂ?“ﬁﬁ?articular feature may

be relevant in nore than jus e passage in which it

is disclosed, and that the disclosure herein includes

al | theclapmpr opri ate conbi nati ons of information found

in the different passages. Simlarly, although the

varioqus figures and descriptions herein late to

Ispect P@éﬁ‘i‘ﬂ‘&?&‘?lﬁ%ﬁf’g‘t@? Tomllitendommsiing 784 gamount of up to
18 E&?gt%itceé%@lxkti% 2 YBRER Bupkefisl()G fi8Adotiontst HASE LBSRM, in an

Inthe context of a particular figure or enbodi nent,
agwuit dfdatweee abawt 4) @d dbeuiehlume %;Hia) @xecend component that is a

ppropr.iate, in.the context .of another figure .
o3RBERARRE Sonie b R ARG iR o 1 APEHET0 o %: and
(ﬁﬂﬂ_@ tHiRV&MpdABnt tHatdS BEEAE frohd thé BRUAREHIRMHSofPréerdklycol,

this specification are incorporated herein by
PE6T ¥l0e RES. 400Aglyse1vb andl gpmbinations théraeihriicauametiit of between about 0

sol.ut i for ation conprising 17- AAG in an anount of
mﬁgﬂ¥%nggvﬂ§ m'{%dissolved in a vehicle comprising (i) a
first conponent that is ethanol, in an 5 anount of

2bet waeshaadadsutidd) santion bautul Gdnvwetordmgd claiin)l, #heftotd second
conmponent _that is a polyethoxylated castor oil, in an
cempenent SICBEeRkEElabout 15 to about 50 vol une % and
(iii) a third conponent that is selected fromthe

39r OUR h&Lling s6futiBh Mlﬁﬁﬁ)ngﬂc&ﬁrﬁin' ot? EGiRA0 whER thte third

400, ycerol, and conbi nations ther , I'n an anoun
cahphehnsgnopbartglcchnd about 35 volume % o 2. A
phar maceuti cal solution formulation according to claim

4 ohar e BHHEACA SPRPB A B THT P HTadE SRR g i6r<d] 4 ehicle
cImpMRE KR! st AndhehCinGARANBNSS dbDuPLPRYALBHES BV NGk % Ahe

A pharmaceutical solution fornmulation according to '
seshad permponghbingdnrmeat pEbgteken ghavo AP td dwyt BGaolurest, and the third

c%ﬁrﬁ*ﬁ? Qltanl a?no%rr]lt 8%@6%&%61105})0%?86‘ tancfIr a%otu938 ?fglll'lltmes‘%. vol une

5. A pharmaceutical solution formulation according to claim 4, wherein the second

component is Cremophor EL and the third component is propylene glycol.

0. A pharmaceutical solution formulation according to claim 1, wherein the vehicle
comprises about 50 volume % ethanol, about 20 volume % Cremophor EL, and about 30

volume % propylene glycol.

7. A pharmaceutical solution formulation according to claim 4, wherein the vehicle
comprises about 45 volume % ethanol, about 28 volume % Cremophor EL, and about 27

volume % propylene glycol.

8. A pharmaceutical solution formulation according to claim 1, wherein the third

component is absent.

-14 -
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second conponent in an anmount of between about 20 to
about 30 volune % and the third conponent in an
w@rmanto3gd bet ween about 20 and about 30 vol unmeCPWSHOS/#6010
phar maceutical solution fornulation according to claim
%ﬁig%lgdtf& ag?]rgﬁlg{% 1o gg?g@ﬂﬁgh g p% 18&1"{'99%9%61%% %Bﬁilpnsmg the
sﬂ@bgabimaceutl cal solution fornul ati on according to claim
1, wherein the vehicle conprises about. 50 volune %

ethafdl, aBVidinge p@am%uwmcémhf@méétwlaﬁ@na%ag 13AAG In
vol une 0/40 n |
formul at i g%cc%?ﬁ%&% 1(? a /ﬁﬂ_P&lQ{ er g#tﬁl V%ﬂ IS ehi CI?S% Wa
conpr i ses fiaheumpdheni than eetBanet, hmam hmoallua]ftbeﬁﬁeemcalbumteﬁt@/md

Cr enophor nd abo 7 vol u ene gl ycal.
5 ° A phar ARE GBS S G BoPHl NGB Sos 6ha g ated
claim1, wheredn it Beahbididr 6OTRenaRuti1S té%&ntso%mne %; and

met hod for admnistering 17-AAGto a patient in need
thereof, Caoipthisd eqpdrensthelys sdécted &pmphegiatiprgnsisting of

|p E ag gﬁ g Z g%)lfcgagf&egﬁ W L 3’%%%@#8}7 w &fyggﬁ,l\%g%gﬁl%gfaﬁé% thereof,

vehi cl e coiR hsibid of bitweh hb&it 0CRORBHEHS folahe V5,
et hanol, in an anount of between about 40 and about 60

vol ufi® % dliting de pheorgedimnrhemetan ﬁonatllatign af step (a) into water to

ggloﬁtet Tgxiélléo%g(g 1?1%%(9 Eo&ﬁtlulg%c ?alr%ﬂ %%E?cy Inthbf’} g‘:ﬂﬂ&p and

conpggyent aﬂﬂﬁﬁﬁstéﬁn%sﬂhb dated sbruash bheeg (kgu@tr@msmsiy tgpatient.
of propyl ene glyco PEG 300, PEG 400, glycerol, and

conbi nati ons thereof, in an anpunt of between about
18nd Av@ethodacepsfingdo okin By Wheteintthe\secoRe CoRAPRARE ESLFEIieEl&PhOY EL.
solution fornulation of step (a) into water to prow de

d| I
10 (EPERgIRRLHAR SRR BiR (R is PRDYIps elveol
i nt ravenously to a patient.
12. A method according to claim 9, wherein the vehicle comprises the first component

in an amount of about 45 to about 50 volume %, the second component in an amount of
between about 20 to about 30 volume %, and the third component in an amount of

between about 20 and about 30 volume %.

13. A method according to claim 12, wherein the second component is Cremophor EL

and the third component is Cremophor EL.

14. A method according to claim 9, wherein the vehicle comprises about 50 volume %

ethanol, about 20 volume % Cremophor EL, and about 30 volume % propylene glycol.

15. A method according to claim 9, the vehicle comprises about 45 volume % ethanol,

about 28 volume % Cremophor EL, and about 27 volume % propylene glycol.
16. A method according to claim 9, wherein the third component is absent.

17. A method according to claim 9, wherein the 17-AAG is administered in an

amount from about 4 mg/m? to about 4000 mg/m>.
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10. A nmethod according to claim9, wherein the second
conponent is Crenpphor EL. 11. A nethod according to

W@ L@sm®98 wherein the third conponent i s propyPEnES2005/016010

al ycol . 12. A method according to claim9, wherein the
hi Y= t
o0 GBI IDL e b ERTPARTTIALD P RuABEkaF]

aﬁf@uﬁaﬂmrabutottsobﬁg/\némeat;out 20 to about 30 voI ume %
and the third conponent in an anmount of between about

20 and about 30 _ volune. % 13. A net hod ccordin t$,
18} ai mzthoaﬁmﬂlﬁgm laitm QoM RETE B AATAA S e5BIHHES Incan

aﬂﬁgnﬁdgﬁbgﬁyj’@ |m i m\%l s Crenophor EL. 14. A nethod

according to c erein the vehicle conprises

about 50 vol une % et hanol, about 20 vol unme % Crenophor

261, anuethod dior Iﬁeparmlgwmla%aawpyd:@ nelugby é@muld®n cAmprising 17-
hod accor to.claim9, the vehicle conprises

Aé%((LSLﬁOHH%i {P@Itﬂ% B8 & hanol , about 28 vol ume % Cr enophor

@Qd abRHidiRd a @leiE: SHINLRRY an&odtanee! - 16. A
met hod according to claim9, wherein the third

conpément cbmbmtﬂw 1748AGR  stepHexwiie eo paiongf af@ whilseomprising

wh d
1 om about)  HageRpTopRe it S AR st B R A fbout 40 and

accor di ngabsutG0aioNinSs MieY Liebotd@niponbAGhhtss a polyethoxylated
adm ni stered in an anount of about 450 1 m2 week

ly.
19. A net Bdorgekasralithen ol af hetweepaequsila te peout 20 xatyme %;

is adm ni t

520, A mabpOEY ik ARaERU il R0 U R BBRE Kine of
formul ati propglenp gl @bl PEL7300MREG ﬂmT@IyCSﬂoIIlgmﬂhenﬂiﬁr&ﬁSns thereof,
of : (a) providing an anmount of 17-AAG in a_contai ner;

(b) conbi Hl %aftl%‘élti’fb%e’éﬁb%{tQ&néé?°%3t5h"0&‘ﬁn%%unt of
a Vegygcl el 1 ;ﬁgr‘[ﬁesédﬁgoﬁéq ondrdth rs%h (@ggﬁ{l) ﬂ%‘fé\fﬁxgﬁ 18 ﬁl())slﬁlntmlly

et ha ambunt of bet wee
60 vol unedisolyéd;and second conponent that is a

pol y?& hoxy pt1onaﬂy filtering the stirred combination from step (c) to form a
pharmaceutical solution formulation comprising 17-AAG;

the amount of 17-AAG in step (a) and the amount of vehicle in step (b) being such that
the concentration of 17-AAG in the pharmaceutical solution formulation is up to 15

mg/mL.

21. A method according to claim 20, wherein the second component is Cremophor

EL.
22. A method according to claim 20, wherein the third component is propylene glycol.

23. A method according to claim 20, wherein the vehicle comprises the first
component in an amount of about 45 to about 50 volume %, the second component in an
amount of between about 20 to about 30 volume %, and the third component in an

amount of between about 20 and about 30 volume %.
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castor oil as a, in an anmount of between about 15 to
about 50 volune % and (iii) a third conponent that is
waedosaimses from t he group consi sting of propyl ePer/us2005/016010
gl ycol, PEG 300, PEG 400, glycerol, and conbi nati ons
her go [ / t
Rt ua ol SRS bty 22 HEER A0 b dcARGRBPH Crdoohor EL
abkD thelthitd €orFordAG si Gretiobbdralt.i al | y di ssol ved; and (d)
optionally filtering the stirred conbination from step
gc) to forma pharnaceuti cal solgtion formul ation
28 onpebait 7§ volumends CremoPh it angRbeyt AneIime % pippylene glycol.
and the anmount of vehicle in step (b) being such that
26, the ﬁQﬂB?& ﬁ&c!oﬁ‘&ihg@o Bhint 20 ARGvéCIE '&ﬁrg@h@és%%ﬁﬁlﬁ &ﬁh e %
solution fornmulatfon I1s up to 15 ng . 21, A nmet Jg
ethenar dhong28 goluhei I @emopnekdi, and hieow 7 onthneco fomnpyltnd glycol.
Crenophor EL. 22. A nethod according to claim 20,

erein the third conponent is .propylene glycal.. 23. A

Zhet hiabas At e 5 ERGR ApouhioR R thatobite aféi
conprises the first conpoggg%wgnwgn anount of about 45
to about 50 volume % the sedond component in an
amount of between about 20 to about 30 volune % and
the third conponent in an anount of between about 20
and about 30 volune % 24. A nethod according to claim
23, wherein the second conponent is Crenophor EL and
the third conponent is Crenophor EL. 25. about 20

vol unme % Crenophor EL, and about 30 vol une % propyl ene
glycol. 26. A nethod according to claim 20, the
vehi cl e conpri ses about 45 vol une % et hanol, about 28
vol unme % Crenophor EL, and about 27 vol unme % propyl ene
glycol. 27. A method according to claim 20, wherein
the third conponent is absent.
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