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17- ALLYLAM NO- | Z- DEMETHOXYGELDANAMYC] N POLYMORPHS AND
FORMULATI ONS TECHNI CAL FI ELD OF THE | NVENTI ON [ 0001 ]
wohie/dems7ent i on rel ates to new 17-al |yl am no- PCT/US2006/044746

oY A NGkt BN HARY S BLPANAY B LY MaRPHS AND
for mul ati ons cont ai ni nq:éﬁl\mc;‘b‘-{—mﬁm aI Iy

formul ati ons contai ni ng such new polynorphs), and
nmet hods for maki ng and using such pharnmaceuti cal

formul ati ons. 'L__\ IgiDTH'f:E +M¥E®W@D 02]

Cel danarrym n be ongs t O the ansanycCi pr oduct

ol of SRS En T S P A S erop Aot el gapappcin
( QUH@AG@)" @lyﬁ@ﬁﬂﬁ nﬁ’l'eﬂloﬂéifﬂr ﬁlbimg'%@t@h dew pgﬁjnﬁﬁﬁm%rﬁlaceutlcal

the ansanyci ns i nclude the macbecins, 't he her bi myci ns,
formelations ao@einingn'd - AAs (@sneataﬂlu foqrmd@mns@en@anwhmemd

ool PG o & PrbtE R R il SbinfEtacShiie Rimfiagions.
et vi _I'y,edcﬁfr ZF[A%{*EC@%@C@E%WEWMW o its

otential _as an, anticancer agent. It is an inhibitor
[99p21, eatééﬁwsmrb‘?eéwgs <) thce BRI naim? Brpdust fapyly) waese
nieﬁlbteﬁedré ellléilhé’tglnf'ya btgﬂl é&"ﬂﬁ%ﬁ Yso ﬁﬁ@ﬁs%etcczl to each
("client proteins" | d|ng pro e|n I nvol ve
ofhar en ghahzenoidnsidlens.i i Besldas @geldanaroya@n, d:hﬂ amsatnyamd include the

transcr nal The, bj
TREREL ﬁ&?@ﬁ “Eﬂéfclﬁé%g%%éﬁ‘@%t gndggb@ L'H?I ent protein
i nt erac preventing the client proteins_from
[09831ng f‘%?lg%r@n%m ek itsyAeEwgiIves ﬁﬁéﬁ? APst ReeRstrbeEpiipg phthe
aﬁs‘ﬂm@f&fﬁ% e@ﬁ’tﬂ%ﬁ?@él@&ﬁﬁ}g@ Patll Qs iQRARALDS r&%ﬁ%@ screening for
client proteins are d or overexpresse
al;trbmtm aetivitppdureat mbbrq:sh r&sahs: pnmapl‘;&n iBqotetibibl dsianamticancer agent.

tnpe B PRae honkny ematP b S RRR bR st nch flding and

adtivatiédbfnurherdis prot’&ﬂﬁ"@l[ent progeine eihélh@ﬁﬁg &ey }ﬁr(ﬂ’élﬁls R98Ked in

bi oavai |l abi lit dananyci n avele to it
signa degnsduetion. C@ cyele &ommlrané man@alnapwdtr@ula[tmoﬁ]he binding of
%’nglhﬁjarﬁ}ly t?lsf%pgte) :Elitls\?ﬁa(?sc’ Hs e@ﬁ% e%{ é]iolte!}n Elﬂgragt?on%.l }9@0&1@&g %e client
@ﬁlmmlﬂg-ﬂoldeé cbireant an\z'llrér)denhg them kﬁc@tiﬁlﬂ ® proteasome-
phar maceutical |y aCCﬁpt abl e spectrum of properties.

megiated;dspractiogs Agaenghs Ayegtelicatpiotars ap meny mtated ar
o%@&ﬁﬁesﬁ@d Protei J‘ﬁﬂBlﬁQﬂehYm %@1]‘85]29 Bdr b1 kiifsS HHeNaShae CAkt

ananycin erl vatives beca I'ts methoXy group Is
lomeﬂalepm-Aﬂlsbllname €dd, GllouBice bFHERZ/ Nepr(BuiR) papdahypoxia inducible

nven
fa%t%r-vl%c tlocsjy ﬁowever the hepatotoxicity and poor bioavailability of

geldanamycin have led to its discontinuation as a clinical candidate.

[0004] Nevertheless, interest persists in the development of geldanamycin derivatives
or analogs having geldanamycin-like bioactivity, but with a more pharmaceutically
acceptable spectrum of properties. Position 17 of geldanamycin has been an attractive
focal point, chemically speaking, for the synthesis of geldanamycin derivatives because
its methoxy group is readily displaced by a nucleophile, providing a convenient synthetic

pathway to the 17-substituted-17-demethoxygeldanamycins. Structure-activity
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17-substituted-17-denet hoxygel dananyci ns.

wekowraisa7e- acti vi tyrel ati onshi p (SAR) studi es RaYAIS2006/044746
shown that chem cally and sterically diverse 17-

relabanship (8 ARY stuieshiave shovauthatedromiqay and glesiealbydineyse 17-
SOl BE o PR Bl BB ol ey ., s o
alJSUS ARX2,936 6198119 YRdreinSitdrriiSasaki”) sSchndr erMEd USG)930,5600Q999);
Sl b4, 5ed. Shon; 199505 H 88350351 Sobie: 7, Fudedbhen. 1995
3?3?%?2813@@0‘1 Lﬁféﬁﬁy&?g.f of ¢/420h 5%?&)2%)65)19 2}%0{@&1?%@&3@ which

fence. The SAR i nfetencés are suppor
adé inegrpanatedtbyl refeomice u The SARaih fardrees amshipportedtbyeha XHsy @0ystal co-

shctud i SRy bty e AR S g Bttt shayine that the

1730 Bstinidit _g.@i ¥@&Horh #R2bifding bockeD 818 itd the SoBbY (P er 40 08hemistry
10, 361-368). The best-known 17-substituted

&y Blodegy 23 10, 361368). i The hiest-owmald -subistitedebdansmeydiniderivative

isﬁ%m@ %ﬁ%ﬁtdg%o{sgﬂéﬁ %gﬁﬂa&{d&%@%&%ﬁdyrg%%g élgﬂigall%ﬁals. Another

ndEwozthgl demédtve dM Neeliydth damieethyh ot Idaaeheapamisimycin
n ("17-DMAG', Snader et al, 6,890,917 B2 (2005)), also

(F17-RMAG s Sinadarieank, 6,890 B2 (2095 Dpalse ingelinical trials.

phar maceuti cal fornulation, consjideration nust be o

given to thé possi bl e exi stence pf pol ynorphs of the /U\
drug bei ng% gl ated. If theyoexigy, they may diffep~>yy,
in thei r phar H

eutically rel evant p2r operti es,
hi i ty, stovage stabiiity,

war; | densiidey, 1Rpd Ibise@val | abi | i, O
pol’ h ‘may (more or | ¢fss Spont afeousl y conveé
QN ot or ph duN (e ~As a resH

a formul atf on desig to delive

BBl ynor ph may~¢ ntai ni ng a o @

hy&s 0 pi c pol ym)hrh/\nuy pf ck up wat er”d mg
storagg, introducing erflor®into wei ghi ng opef'ati@mns
and affecting handleability. A preparation procedure
de&ieldmyiinuse with a gdrA\Gul ar pol ynor ph G
unsui table for use with a different pol ynorph. Even if

(08851 Nt &) GREPARRS h PRaREsclifoal RIRURALY ENPHIeRYn Bkt be given to the
easier to fornul ate than another, naking sel ection of

possible exjbtengsaifypotympdrphy of the diug bEmgsformelaiedo dHithey it they may

o AR ATl P58 R Rl R GERG e spi
hiy§¥6bddg RSty 26 GAd biuvABabaANg. 028 pSBYEHE chagthors ok Yeat ed
crystalline fornms, as speciftied in guideline QA(2) of

spavdaneoysly convertriaenethen poboneieh SHEBS SAragsy My sttt ofrsush

iy il or Beat et
RS T P e oo S A LA TESU S Blab Pporb iy end o
chartainimgtadifferbitt poAGmbmphthhtisicpmpetiblSastakhe oringlatiohl Y

di scl osed_a si E le formof 17-AAG neltin t . 212-214
hgrogoRHi LM TREY HiRHBp S B9 tOREBGBFORRUILTHAF (P
v&é%%%%@era@i@ﬁs Manstd eihg nehd1&dbitit'S AZRAS4A0G Hededdre designed for

(
use with a particular polymorph may be unsuitable for use with a different polymorph.

Even if no interconversion occurs, one polymorph may be easier to formulate than

another, making selection of the right polymorph critical. Thus, polymorph choice is an
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(hereinafter "Mansfield") later reported that 17-AAG
has a "high nelt" form (np 206- 212 C) and a

wOkovwoaed78” form (np 147-153 C). The hi gh mel t pEoMUSRNES44746

.the one initially obtained by Zhang and Mansfield in
ippeitant §3at01He desiging ARt e ingbiormulagone(Ahesed hnteim she term

« A t ' t f
g B T e

apseeiiddrig ghideliheo@6 At tof figy IH (larardtiendli@hferehde driOHMniBhization
recrystallization fromjsopropanol. Mnsfield includes

ok Lpclipiosh Ragwreanents 19 Registratiqurh)Pharpacentiqals fop Human Use).)

scanning calorinmetry (DSC) data for both fornms and

[QR08k | oskés mvakngyrathehbedA @ i polymenphist iSesaki erigimally disclosed a
i . iSGlo hat t
PR o BTG S G T AT 0L P Pt 1R 20 Fog A1

(2005) gheldisafper €7 BartpEYarddMandfld s, US J008/0087238 A ¢ @2006)
fonng%gkions. [Q007] A difficulty in the preparation
Cereippiiar mybagneld Q) latebreporied thehk/-61A G hasamighmely éornngnp 206-
I i 2 = o I I
258 CBRTLCl Bt D | PEREF ). 1 Ao BRUEATAL e on
irgthalisbotitaingd by ZHarhe Mmistfield insheit syyttresesnid - §AGHmd apears to be

more sol.uble.) To dat arious techpi ques have been |
RGP R PR PPSS0s B CBTRIAn ahiperRe points
Zhakd 8id ¥hnsHeld & fbtpéﬁ'e)d prBahg the 00 et 8h %ﬁ?‘t}%@ié}ﬁﬁelt form
formulated in a waterm scible organic solvent, (c) a
b georgstalieation dveeh {sdpropenads Manksgeldanadudesdsmiyldodep hifrattion

Lokt hylsul f oxi de (. O [ pet hyl.f gr pam de, ..
CERPRY B R e ey DRG] B okt By i discoses
ogll pe@acditRalsitrhaati GiimedwitietRay MheFRhohiktBEAdisdlbes that the

Umet al, , US 2006/0014730 Al (2006) discloses an
losyrmeliiforn waseiallp parivaeeof (woarolymephs and bat it isrhis preferred form for
u@ﬁwﬁﬁgutP&?& Hgbti'gﬁgi um chain triglycerides, an

€. g.,

emul’'si fying agen phosphati dyl choline), and a

bili . SUCIOSE) . U m et .al . .
Db86) o3 EE T b EaR L bbbyt Bmiions of ansamycins
suvhmpe @siduhaiyctoaml 1 5ARS, képdMly forpaoitbal AdthigstAd6A lies in their

and an oil conprising both nmedium and | ong chain
VeI ilQjy yeasrisggility. of! 7iﬁManGaeW1ﬂmtS alkylemimpgrop56 owre Apluble.) To
) r ~ | e
ohZ0Wihus LSS T8y oLl PUELARS, O bled I Bl
(2 seTabith @ apUR&i82LER B ls(280p)0diysdodes 1 724 @ dowasibied iroh water-

. 0., hor (1 : d (iii ' [ third .
CommsHEIHLE DRERCHSIVER) L) PoTRSHh SHAMPaGp TonurE FHgpible
of  pER 651{3b@Jliﬁféﬁ{}?lsuﬂ%ﬁﬁ@M@dﬂQ%ﬂ%rﬁﬁﬁﬁ@é et élycerin,

combi nations thereof. (e) l'saacs et al, WD 2006/ 09402
A2 (pPooBlene giyed) espdyethylbee gieaduThe airfdotantrobmbé ogg phospholipid.

O P s 2 {12950 K3 1a00b) st anenk A 2 2"
pharmaceutical formulation for ansamycins based on medium chain triglycerides,

77}

an emulsifying agent (e.g., phosphatidylcholine), and a stabilizer (e.g., sucrose).
(c) Ulm ez al., US 2006/0148776 (2006) discloses a pharmaceutical composition
comprising 17-AAG, an emulsifying agent, and an oil comprising both medium
and long chain triglycerides.
(d)  Zhong et al., US 2005/0256097 A1 (2005), discloses a formulation of 17-AAG in

a vehicle comprising (i) a first component that is ethanol; (ii) a second component
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and an aqueous m xture of long chain triglycerides.
(f) Mansfield discloses a pharmaceutical fornulation
\VOamnmmahsadn1nlstratlon conpri sing an ansanyecn/uspae/044746
pt abl e qu lizers,

o e & el Gns %i‘&iﬁfp%'rca'l N~ <Pmaphory Dy aaci{i) optionlly a third

h

P oRep Rt thok fs spRoPE EREMnclefndh GRTEAN SHrpPYlaft iflol, PEG
RN R

e , .

Fociitats er&h) B 70000888 k2 PB0 BresBies Aptitiesuiond fargrutation
f or t Bempasih tﬂvmais@ave@ﬁl Sdnidib e&nglm %m{%{% gio?ar solvent
dlsclosed Desai et al, WO 2006/0341

di sca@%@saqmum@dmfe oflongrdipinddelycetidess a sol vent for

e e RaBhe s WRHShea ey T drtdonol Bl dfimeradions
as 1 ¢orAp¥singhn ahsaffyBiatand ®nk Or fRkysHHRasRH IR BebRhBlIONS

are fornmulations in which very small particles -

somefelridizerss with B¢ previspsthabiiberuthe selubdizer ig g phngphetipig, it is
© RS A0 S Sy
645- ﬁdlﬁbldléﬂadaﬁioeed:ime]&ée BoRShyleke Blyouvlseff vadious, md)\la&ulﬁtewelghts
e el oy Mﬁf?ﬁf/f PR 9 SRS, Dropyiine Saibonate,
Itoh
Bur g st Elort P G aRY S b bt are el g
(Bos Clﬁ)esil eall,, WO 206004 147BAR (386),,didddosCatitcse oﬂﬁmethylsorbide as
5, 534, nd B hi , US 5 662, 88
(100953 ridorfonbisEl o oa}fggwm Sl s b pagycins
B S SEE J, FTL5 E IR o
bzﬁ@é f&%ﬁﬂ'atfyﬁ SIS RAuldGR nﬂv b Verfgh 1@?&1%8%% f%gﬁ%ﬁmes referred to

Res., 96th Annual Meeting stract
asrmnopagsles Hofheatryg aﬂebhﬂpersed'uya hedplhar g gerteralbyl, Wermuth ed.,

f t [
TH B el BaPlae BBt A e B P o A R e O
RibfodA¥Eal Whgke R@Iz&WDﬁ%CDMIe%/ mes i788U7by. Pérs Fzﬁ‘&lﬁ &, Anti-
t he concept of maki ng nanop article ‘fornulati ons of

mmﬁglaﬁ&@mw(hemplyd&pﬂ@ T8 diohad? nl. cehays Phurm Nig. 200801 (2),

17&'1’ g%f%%&\éﬁﬁ% 6%12;34;}0 n? 34 6%%),@%@1‘ szggfagggl e, US 5,510,118

(19969 B, Cabubyisss, 5331;270 (e99éaj andUSg2B0& ) 0085662483 (1997), the
005) f]ohnson et al, US 2005/0020556 Al
é 9%5’5 of FEHAR 815, m‘:‘ﬂrpofaféti hgyein p)srefesemyen020557 Al
§2005) Johnson, Jr., et al, US 2005/0020558 Al (2005);
[09eHns onVith ppemfftﬁ regrencgg) tb@gﬁ@@@@gnm—b 50)) part1culate formu-

s 5 S GEORHBELERRD b SRt

16126,005 )y abstrant nov1d85 Howevdre sibpairaied bé phiginacditically undesirable
fo; 21]; ?r{trear‘]/gr?ous formulation. Mansfield, discussed supra, discloses a dispersion
formulation of 17-AAG. Other patent documents generically reference the concept of
making nanoparticle formulations of ansamycins (including, in certain cases, 17-AAG),
but do not provide specific examples: Santi et al., US 6,872,715 B2 (2005); Tian et al.,
US 6,887,993 B1 (2005); Johnson, Jr., et al., US 2005/0020534 A1 (2005); Johnson, Jr.,

et al., US 2005/0020556 A1 (2005); Johnson, Jr., et al., US 2005/0020557 Al (2005);
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[001 O] The present invention provides new pol ynorphs
of 17- AAG and pharnmaceutical fornul ati ons nmade

woOher/@bisosy i n particular an especially desiraBC®US2006/044746

pol ymorph that is suBeri or for the preparation

of
Tehnsere i el HSedP 05 AP erdetit (2096 ) ehuranalri ghd., UBRPGE5/0026893
Y- | JNin%nEY '
AR S o Y4530 IR0 R oxBen, e vl US
2005640054625 adp@ 003t the discidsalel ef vhichuseincorperm@bingeiarby reference.
formul ati ons. Two such suitabl e pol ynorphs are

[odegyi gnatiechrBehyiwittonGravides vy palypbrfhs of$PCA @lahl pharma-
when used in their purified fornms. Their g}rep_arati on

oeiigaldiameletiens medecihergremg aspartiguar durespecialivedesirelppplymorph
t}%ffg\%h]g%g}rg%\fp’c‘l%ggp Clatil)ﬂ of‘@géé}ﬁ()n%qpe%ﬂhﬁ%ﬁ%eﬁg&ﬁg‘cgrﬂlﬁations.

eutl ca uspensi o
i si - LS | | ect ed
rom puri 71 ed’ BSEhor uRREAREFHE RSO G “and
nbi nati.ons t hereof. and (b) at |east o
R LR SR MO SR I T pm——
m?%gﬁe%%%ﬁia@e g@&ﬁe S0 Ssphs{ FBHh AL, g%%@ﬁ abta¥1e(fdlymorphs

resent 1n an anount of between about

aiz dssignated Bolynpspiweiagh Polysraseln G, espepially mdier aseligpheivputified
in agueous.. nedi the 17- AAG havi a particle .

s e RPN T ookl Uit st B e Al Rgeinbetow.
8, B STt A i b o
fdrR1Abn Icslaﬁhsiﬂggamam&wrﬁﬁigl Vpét Sﬁﬂﬁl@ie@teﬁ)ﬁfdﬁgbﬁ'i‘ﬁed

conprises a surface active agent selected from
PolymopplcngirgiddrRplyfonph G, and esmbinatidns thereof and (b) at least one

| et.hyl bi t. d Cl -C20 fatt id, th
R Rk S bBRal " 0177 AAG bei ng betveen
bout Q. 20 d abaut 1.0, (ii .
88y ox i EHR BT Y BRBP P SR BR R PGB Y rer | ¢ he
vei gf) r afteq 70A AlS pRisBRtkn ﬁ&%ﬁgﬂﬁﬁff_b%ﬂveﬁsﬁ'a%ﬁ Detdubout 75

bet ween about 0.5 and about 1.0, (iii) _
phosphat i dylghhpércens as paréiclae buspendedtin en efueohe medium, the 17-AAG

phosphati dyl.choline to the.17:- AAG bei ng be en_abput

b 04" and Bt 2guEicle gt EEe B 1B dpf 266t 3.0

[ 0014] | nmagiehdweith @ AR R olunf dithButidhy @attictd sizd feBveen about
is provided a nethod for maki ng a pharnmaceuti cal

suspensi 0A0q srdwhost f¥hameasdpr i si ng honogeni zing a

s

conbi nat i activetalgpetitaolected froantha geauptconsistives oy @ranadsten bf poly-

2.5 oxyethylenesorbitan and a C,-Cyg fatty acid, the weight ratio of the ester
to 17-AAG being between about 0.20 and about 1.0, (ii) a
polyoxyethylene-polyoxypropylene block copolymer, the weight ratio of
the block copolymer to 17-AAG being between about 0.5 and about 1.0,
(iii) a phosphatidylcholine, the weight ratio of the phosphatidylcholine to
the 17-AAG being between about 0.04 and about 0.1; and (iv)

combinations thereof,

[0014] In another embodiment of the invention, there is provided a method for

making a pharmaceutical suspension formulation, comprising homogenizing a mixture of
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and about 10 wei ght percent and (b) a surface active
agent selected fromthe group consisting of (i) an
\VGSMHN6nhspolyoxyethylenesorbitan and a Cl2- C2PCatusy006/044746

acid, the ms*g ratio of the ester to 17-AAG being
bet wéBn aBétAG compasmEARSlmarph selegipd figm purified Polymorph C,

| t |
ol AL U S E9RRL By 2
bet ween ahm@hb@MSOandﬂﬁbammﬁknﬂ (iii) a
h ti dyl chol th f th
oS At i BNGIAoHES FeF SRIccioH Ror b Piagp SERYERE fbout
0.04 and ﬁzom afd edter @f}ﬁ)lﬁd{(‘f/&ﬁ?ﬁf{@oﬁﬁ&hcﬁﬁﬁ atd(}? r(%’fa'ttg acid, the

until the artlcle Sl 17- AAG i s reduced

particle size dicsghtirddiotofdie d:smmeéﬁﬁa%l]mr@@etmam’rboutozo and
about 3.0 mcro (&2 a nedi an (vol une distribution)
particle size 8? ‘B\g‘t en about 200 and about 400 nm

[0015] hi ¢ @n ot B%ly%@&ﬁylgﬁ‘@&ol%xsﬁp?@yﬂéﬁé%&dl@d’bpofy‘ﬁ?éi'eche weight
is provided a nethod f a steri
phar maceut i cal rﬁtmwﬁjh%lblodncomé)mrltg il A ABidesnadistwedn about 0.5

(a) providing terile conposition conprising 17- AAG
(b) asepticall ?}n%%l?%ltr@hg the sterile conposition

conpri si ngii} 7- ApGoyhiiddctiliae, the weiphbtdtorofahe pho%pnaftiﬂgﬁhohne
active agent selected fromthe gr ou% consi sting of
AR08

an ester of pofyBRydthdGdwingdiebiecarnbantn-a4 endalgp 0. 1( and

fatty aci (i yl ene- pol yoxypr opyl ene
bl ock copgiv hgm ngﬁé)%%é(rﬁ%igphatl dyl chol i ne, and (iv)

unidlnthe patlckamszetdf ehieeﬁf-AtA(G fsaedncad sd £partielersizetdistabutioncbetween

C septicall enlz t he ril xt.ure until
il S 2rt and abowf 50 T o i e mpin & ofgi i o partcle Size of
b@t%&ﬁ%&u@t)@@n@wuwwhmon bet ween about 50 nm and

about 3.0 mcrons with a nedian (volune distribution)

[c{égfdt | clif aﬁ %%Ve \éﬁte&tﬁé’ﬁ%nt%gogl@fb% ﬁpcg}f&ed“agﬁeﬁﬁh for

16] 'm t or mul ati ons ah
makgratstarfle @Har%@eut&abfo&h&laam )comnbmg\lxmnepsmfut 2.5

ond 89, TRESiPAELSLADLY belueen ot 2,5, g 10, and

perceyt, BRpRShIRLMifhg ﬁ@éﬂéﬁl@&élﬁﬁbsﬂlon comprising 17-AAG with a
sterile solution of a surface active agent selected from the group consisting
of (1) an ester of polyoxyethylenesorbitan and a C;2-Cy fatty acid, (ii) a
polyoxyethylene-polyoxypropylene block copolymer, (iii) a
phosphatidylcholine, and (iv) combinations thereof to form a sterile
mixture; and

(c) aseptically homogenizing the sterile mixture until the particle size of the

17-AAG is reduced to a particle size distribution between about 50 nm and
about 3.0 microns with a median (volume distribution) particle size of

between about 200 and about 400 nm.

[0016] In the above formulations and methods, the amount of 17-AAG is preferably
is between about 2.5 and 20, more preferably between about 2.5 and 10, and most
preferably between about 4 and about 6 weight percent, based on total formulation

weight.
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wei ght.[0017] I n another aspect of the invention,
there is provided a nethod of admi nistering 17-AAG to
wa emeess8 i n need of treatnent with 17- AAG CeaPUSS106/44746
administering intravenously to such subject a L
943k e gy aspgetAfithe myention, thereds prayadediagrethpd of gjministering
1 . . S ' .
L S AR B PR et R IR NP Romb G giistering
irgoavpnouslyrig sudtesubjeeps phdrnaadutivakfoaniltatiomosihisihveanionf
17-AAG in refluxing acetone; (b) cooling the solution
[doasja t ElnpRbhttERbodimehito i@ clttn\ere i8 PeditideliBa MBthod for
aboyt 30, 0C, (c¢) precipitating the 17-AAG by the
PEcpaiRg Byifird aniéﬂg cempyising thovians o ) decpaging asglution of 17-AAG
. | ] . - -
RS oD T RoBEhP e ofifon o £ pelfud AP IRt biehBth about
1B apdinbdut 88 °&hdc)qaecipieatingehe 176AAWG bpdrel additiéal ofmraptisolent
or. G .00 I.n anot her enbodj nent, there i s provided
P%T%Wh%d“?ao(% ﬁ%l%CHag H{?rnr?w@t?ﬁo%ﬁ&% h{]7eCA§Fé g Pugieed will have
e af: ) b : _
DETBRURLIA R A el Y giaR bt g
PelymarplsrC ar Gol unme of water substantially equal to the
vol unme of the solution, at a rate allow ng the
[®adjut i dn ahotheresmbodimbnty tetalix prqvideddi methbd forgnalfifg pingfied

cetone_unti| bstantially all f[he acetone has been
Paivaiorph 6@ A%T‘Ai-géu?qrﬁ@l%}%ﬂ@ﬁsﬁl’%?él lation purified

Pol YR PhpfovRifEa Ibbiest 1 BRAG flacieht o Wi, L he
puriftied Polynorph C. [0020] hi anot her enbodi nent,

t her )i s pdding theitie peiniidn avolRuieyafovapdr sthatdntiblly AdBil tortievolume
by the forggoi et hod. | EF DESCRI PTI ON OF. THE .

pRAW NG of ! o0 oR48 Fitg ?E%ng%a?o O Y ERERIR A el

and gj) i nfiisaniag ofPae hEdibhe kS Besstanyigllyall e dRblohé h&fbeen

Pol ynmorph C of 17-AAG Figs. 3a and 3b are DSC scans

of two di fisdledeffshimeadigr digiilfation urifed PelymerpicCatecipitates;
17- AAG [Qd22] Figs. 4, 5 and 6 are an XRPD pattern,
an IR spectrum and a DSC scan, respectively, of

puri {dyed &slegtimg fh pGrifitd PElyARph C0023] Fig. 7 is a
scanni ng el ectron mcroscope (SEM picture of 17-AAG

[0020]0PaTh iafibtBEr dnfibodirherthkrtis provadedipiified PYERAIIHINC of 17-AAG,
[0024] Fig. 8 is plot of particle size as a function
mgde byhefpreseingsctintdsses for a

BRIEF DESCRIPTION OF THE DRAWING(S)

[0021] Figs. 1, and 2 are an XRPD pattern and an infrared spectrum, respectively, of
purified Polymorph C of 17-AAG. Figs. 3a and 3b are DSC scans of two different
samples of purified Polymorph C of 17-AAG.

[0022] Figs. 4, 5, and 6 are an XRPD pattern, an IR spectrum, and a DSC scan,
respectively, of purified Polymorph G of 17-AAG.

[0023] Fig. 7 is a scanning electron microscope (SEM) picture of 17-AAG

nanoparticles in a formulation of this invention.

[0024] Fig. 8 is plot of particle size as a function of the number of passes for a
homogenization batch containing 200 mg/g 17-AAG.
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honogeni zati on batch contai ning 200 ng/g
17- AAG DETAI LED DESCRI PTI ON OF THE | NVENTI ON 17- AAG
weabyrergoks [ 0025] CGel danamycin is a wel | - knowrCnas0ak44746

hyor oscopt o b VAL EDyRE st HRREOSHE IHTERRION, mace

sem synthetically, by the reaction of allylamne wth
hsas” described in Sasaki. Both
gel danamycin and 17- AAG al so are avail abl e

[098%irer cireldinamyjconis 8]wellzknona natungbprpduetpetitainatre by eiburing
' ltiple f f whi | . hay
SR B BBt TR AEHE BT, AL 3R e iR

syfikktRals, 1B the Zablico MR tinihofsth ghlienaay ATk RdSriME & Sasaki.
characterized by techni ques such as XRPD, DSC
Bpr geldangmypiacingd dd b, alsgraag pyiaileblecopapaseialr pt i on
(GVS), 1HNWR, polarized light mcroscopy (PLM, and
[00R€Ir D g 7adiAfets potynzompliy eid eXiFieA) mulkiple farmsaanshef which are

| ' t imlariti ' RPD dat a,
AR SRR B o0 B b e
tySalli viedred
Il sl T ool e BTy

T

XEHD AC.anirmed spastrpicony.. sreyipepicvappesorption (GVS), "H-NMR,

' ' ( . _acet . )
o Bb 4 LD iy (N SEE LS FOAS) e o
theqloyymarphs ébcafdinM\sﬁnﬁKRREsﬁﬁmmﬂatabmhﬂi a}&mﬁarﬂc}e@criptions
9.2 1,2, 16.4, and 17.9 degrees 2Q(the first four
Pr@éfﬂ?sﬂe%% Blisgprofn g% arﬁéag@?ed apsreTaTtrslig Y andotelyate
i D = i .50 »
oSS B A TSl IREENERIE o
Grévp HVF s dhe it e-dituptbyil foresniide (DM, ettt @cttatefEtQAck end methyl
zonver t e p By HRorg BRIl a5 of Rl R E: Adlifye ARPD peaks a
Pol {mor ?halgniﬁ t@.%,sv.tg)§9.%j rsm,?m'ézg fa}71d Iémg@%reegg% &héf??%four bging its
eaks at abou .9, 6.3, 7.2, 7.5, 9.3, 9.8, .6, an
22. 5 degr beeesvangloprakpPDKhehesvst tramsitionpmessiblytderrglvations) with
Pol ynor ph ' 3 o
pol yrror pnote; EnfRRNREL Bflch A (P usine HOKPsSTyare joys8 °C
pol ynor phoritite DMH doehtdd YUpksn hdating,Svatiable i@apersiutdXRPDAVT-
noi sture and heat. |t has_characteristic XRPD peaks at
about 6. 4XRFD3 ang DEC shewathatBplygmorphs A arg gonyertge ép thy ngore stable

degrees 2§, HEC thernograns of Pol ynorph C show an
endot herm with "an onset tenperature of about 188 to
Gabpl®B 205P@ymorph B has its first eight lowest angle XRPD peaks at about 5.9, 6.3,

7.2,7.35,9.3,9.8, 11.6, and 12.5 degrees 20. VT-XRPD shows that, upon
heating, Polymorph B is converted to Polymorph C.

Group C Polymorph C is a non-solvated polymorph. Of the 17-AAG polymorphs
1dentified by us, it is the most stable to moisture and heat. It has
characteristic XRPD peaks at about 6.4, 8.3, 9.6, 13.3, 14.9, 15.7, 19.1,
and 20.8 degrees 20. The DSC thermograms of Polymorph C show an
endotherm with an onset temperature of about 188 to about 205 °C,
without any thermal events noticeable at lower temperatures. Polymorph

C does not convert to any other polymorph upon heating.
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wi t hout any thermal events noticeable at |ower
t enperatures. Pol ynorph C does not convert to any

wotztmmmsyrmr ph upon heati ng G oup D Pol ynor pRCDUS2006/044746

(di chl oroms ane sol v XRPD peaks_at about
Gaowp D57, Pg haerpo D@l isedms ang Sobva gt W&B@%éﬁh%wf” 4.6,

its | owes RIS

Pol ynor phuj'g? g% 28 g@%l%%%é’)am é‘%ﬁ@,}é%t%{‘s %e%ﬁﬁh%%t egqus. Upon

and di net hyzitmglftmﬁxcbetsﬂmPalaﬁmspIDC. Pol ynor ph E have

char cter t|c eaks about 4.2, 5.8, .7.8 . 8,
Ggoup 131 Th apisals, ?b‘g}éld%t% aw&flﬁn?th%lsw?%c{e qulxﬂzes of

bei ng ItSPb@{ﬁﬁﬁhﬁnﬁb@c&%@mQ’?@m IR %t%@omdm 8.8,
endotherm ctransitions wth onset tenperatures at

about 1439. 21471 avﬂdl317L6egf§esr%swéhﬁha/ﬁﬂsyﬁva'lymngztS lopyest angle
this poly pis re hi

sol vents. eﬁéﬁ‘?ﬁ@%ﬁ@?@’ %cﬁ“éﬂ@gmq@fl 1§ ‘ﬁgléonset
nol ten st @én‘?pe&‘éf’tﬁiels ab RS 1147, Cﬂﬁdeﬂ45 aborkptifel§: Typlcallg this
However, conversion to Pol yrmrp Cis observed at

and 70% r gblymioveh g & nrypa(r@ln\)smgzhl@b poingslvenisp M\ f@r melting,

group has char ¢t eri.stic P
7.7. 8.9 tlgs%p XBIOI;phS eﬁlgt @1@ 5%‘[8 %&’ecgmlpﬁsﬁﬂ%at a%out 220
first sixcgeHgveves chiosBsdn ﬁﬂ@ilﬁn@@ﬁl@}s obeatédg 40 °C and 70%

converts Pal ynor ph G to Pol ynorph C. [0027] Anobng
t hese pol VigFriumididy (R ph” C is the nost stable to

Gggﬁ}ar :ngonvg)rn?d %%P%%ag,ﬁ%mt an%ga%[}&éy?@'@g 77

hum dity. 8F96.6¢ h@zg,eanddémlree@dﬂywnhﬂh: fizst six being its lowest angle

especi al | referred pol h for r.maceut i cal

Formul at | DS R ngeplvas Tobpeoah 6 BB ph:

Pol yrm;&gﬁc gwoduces the npst stabl e nanoparticul ate
[O%Hpen ng Biepspelymerphs, Rolymapiy( isdhemesleitahle todeat and

3¢ il Rer RELOWe uEQLNEBE R cg‘n@érféﬁ tIQ g’%g)ﬁ{o‘?gh C by heat

sta e nagopartl cul ate suspensi on formul at

andiorshunsidly s anthpseerhmone ®Popyoharph Cois an [efB2 Bl Ly ireftutrgd pelymorph
17- AAG, us re t n 95% pur e,.and f I e
R RRAGro B Gt P Ths e iy P et PORmbrpir e

pATBRRNENM D st Mdtfle AddpAPulhib sﬁﬁ@ns@ﬁ Forttil s easfsﬁbwn hereinbelow.
conversion into purified Pol ymorph C or purif

Apghgrimbp theGatzbalowePgympmhdd alsg praduses statie n@oaartlculate
| ut X t I th
Bl St Gl 6 Bt B (7

oBR8 " tiehBree A S sgﬁl&r,@ﬁ%ep RS Al T bEBLythore than
97’%rﬁu@éj(fﬁéfe @Qﬁe&hlc& ﬁfﬁhhey ab. éorﬁﬁ&{én%rthﬁ’craré ﬁ@tgle/tAR@)laﬁd

can be used : , and collecting'the
suitable for conversmn 1nto purified Polymorph C or purified Polymorph G, can be

prepared by first making a solution of 17-AAG in refluxing acetone, cooling the solution
to approximately ambient temperature (i.e., about 18 to about 30 °C), precipitating the
17-AAG by the addition of an antisolvent such as water over a period of about 1 h
(though a shorter or longer period can be used, e.g., 15 min to 24 h), and collecting the
precipitated 17-AAG.

[0029] In an alternative procedure for preparing purified 17-AAG, a solution of
17-AAG in acetone is prepared. A volume of water approximately equal to the volume of

the solution is added, at a temperature between about 18 and about 30 °C. The purified

-9-
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precipitated 17-AAG [0029] In an alternative

procedure for preparing purified 17-AAG a sol ution of
Wa2005A@478 acetone is prepared. A vol ume of waPeT/US2006/044746
“approximately equal, to the volune of the solution is

1%udetdd Is gllowed;ta @E@Flﬁfalﬁr @it b poliieon. et atirties, and celirstad. Je stirring
csoli)érllﬁglnpdli'ﬁédf foﬁg i)zn&ﬁﬁ;ofnsab@ﬁ %Viﬁﬁ %%bg%mllg' tate out of

ution tlrrlng, col |l ect e stlrrlng

0, ABAEASLpbRTaREb S LOMARRD A5 ihnl i st
1PWAGipemeply e Pblyﬁadrph e) corﬁms‘estﬁel digpsaitot her 17- AAG
pol ynor ph intg Pol ymorph C nprises the steps of

(a) gﬁ)ovu Broviling 8 60lytipnal Ai\ﬁ mmseione . sefbie

refl yx; t R

substanti g‘%q@ggdqﬁglsslt%u&?%éﬁvo udrrfg&Ll 8 S%iﬁéet SO Ig’tef%%&gg{e volume
a rate al bbiherglutibe, & alrate Ialmwing thesatutiorato rembinux reflux)
distillin 1sgﬁf t he acet one untl t he pot tenperature

reackds o ’é@éﬁ thg gegtone il Hiy R IAPSYILEESAGHES er exceeds 95
crystals $@r i ids dillen BOLHOLNG ¢ %’g%cl)sffamqmﬁe%%ﬁ\{t%%éﬁbe

Pol ynor ph Ccrytasas purifie ynor ph
The (dBf | uxdliegting dtedivdyrsaiphtG apstalls ad puridé Balymioeph C.
prepared by dissolving the 17-AAG in a vol une of

[ooef]l uxiTig rafteting acasndyphdion o6 ViAWGichr bé prepéfsdiby dissolving the

R g St SRR S e AR o
ald éﬂéﬁ@ r&fm Wt ath® aﬁqq)ﬁﬁgln%@?e el ﬂo%eﬂl.%fm)(ﬁ & Ry

st ation ‘at atnosphe pressure. Distillation is
amnnmmattﬁéyj equ] vbluniveo fiyaiterdmadded pbe atetoneeis a¢ruoesl tyrdistillation at
bot at about e.boili.n oi nt for, water .(i.e., about
Pectieghotie: dsiliopah hiPudl wil tud i Sha i remagtites are
b@tﬁ'a@%duft t}{e%oﬁihn% ?ﬁﬁ%r QateP Gle:, aBbutiDOCKT @8 bpérations conducted at
substanti al | %Jé\? the acetone will have been renoved.

seadeyeheordugtbsine Hilegi Rbayit 91 7ChaGpithswinisphstantially all the acetone

( i I f
R e e e s
c8Blallized)@mt bysot@idn 3gutgradslBilgmsiphC.t ThaRblygivipH Ceeylals can be
filtering, and washing with 1:1 acetone

t enper at ur e,
c n@fi byrrel l%theéefr@aﬁewswb@m&mp epppratire.filisgiagand washing
e 4
ARG, MRS ol Bied oty L0 o
vaesiraieh at H#@8Adeel2he crystallinity of the product is
| ower - conprises heating 17-AAG at a tenperature
[oloez]vve e raltiesttmefBodafod nakinigt PolfioPl G orlbaitmet asdksivéible because the

b d 0033] A XRPD
crygtfa 0% Hraenmaéw F%‘GL’VPBT 9%%19%5?3 §§1em %C? # gegperpture
bthiesn t 76 Yh@RbRAY DEBA rhEl e&%_?H %?Be@‘feeﬁ‘ 1hhahky.

crystalline and pure sanpl
[0033] A representative XRPD pattern for purified Polymorph C is shown in Fig. 1,

this particular pattern being that of a highly crystalline and pure sample. Table I
numerically summarizes data from the XRPD of Fig. 1, including its three lowest 20
angle peaks and several additional peaks useful for characterizing Polymorph C.
Polymorph C can be defined by its XRPD peaks at 6.4+0.3, 8.30.3, 9.6+0.3, 13.3£0.3,
14.9+0.3, 15.7+0.3, 19.1£0.3, and 20.8 £0.3 degrees 26, with the first three being its ‘

lowest angle peaks and the remaining ones being the next few most intense peaks, such

-10 -
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nunmerically sumrari zes data fromthe XRPD of Fig. 1,

including its three | owest 2Q angl e peaks and several
waddiToea1al peaks useful for characterizi ng Pobygmmspivnc/044746
"C.. Polynmorph C can be defined by its XRPD peaks at
peakgtoing thgmoet rglevantepesior defimng Bolymperplp C3Thq peakmt 21.3+0.3

SO AR EgS 1T00 1 L

bei ng the next few nbst intense peaks, suchpeaks being

the most ) ?%{;ﬁ‘i%“%g?pﬂé@?&ﬂﬁf eB'Pd i ES P faclne

peak a

di agnost i Pegdedk. TablAngle 20 KRpBeHat a Redativieunichsigd(%)
Pol ynorph C of 17~ Heak6|\|o. Angle 2Q(degrees)
Relati/elntlensity(% 1 698 100 2 8.2 59 .5 26 4

12.7 10 5 13 2 54 6 14.7 2827 15.6 43 8 19.5p 53 9 20{8
30 10 R1.3 29 [0034] Fig. 2 shows the infrared
spectrum of 3 highly cryst&Pline and pure s¥éhple of
Pol ynofph C4 [0035] A reprggsentative DSC trgge for
purified Polynmorph Cis reproduced in Fig. 3a, show ng
an endot herrﬁyc transitionlg@elting point) wWi4h an
onset tenperature at abou 93 C, without

desol vation transitions at a | ower tenperature,
consistent With its identilfi6cati on as an urkdol vat ed
pol ynort ph. glose skilled ilg the art will appreciate
that DSC transitions wll ':lry somewhat fr

experi ment to experinment degendi ng on fact@®es such a
sanpl e purih]fé)y and rate of hgati ng. To illustrate, Fi
3b shows t DSC scan for 2h7exceptional |y Mghly pur
sanple (both in terns of being free of non-17- AAG

B30 o 5 £ s BRI PR o o ot e ol of

[
POReRph enper ature of about 205 OC. Thus, Polynorph C
can be characterized DSC-wi se by an endot hermc

[dkg)g?jc\zie%& OpréiRdiiafife ARCORRR orl ;RERRE PolnforbR C 13 $efrBffLd in Fig. 3a,

showing an endothermic transition (melting point) with an onset temperature at about 193

D QAU

°C, without any desolvation transitions at a lower temperature, consistent with its
identification as an unsolvated polymorph. Those skilled in the art will appreciate that
DSC transitions will vary somewhat from experiment to experiment depending on factors
such as sample purity and rate of heating. To illustrate, Fig. 3b shows the DSC scan for a
exceptionally highly pure sample (both in terms of being free of non-17-AAG materials
and of other polymorphs of 17-AAG) of Polymorph C, with an endothermic transition
having an onset temperature of about 205 °C. Thus, Polymorph C can be characterized
DSC-wise by an endothermic transition having an onset temperature in the range between
about 188 and about 205 °C, without the occurrence of any other DSC thermal events
(e.g., desolvation) at a lower temperature. In contrast, Mansfield reported DSC melt
transitions at 156 and 172 °C for his low melt form and at 204 °C for his high melt form,
indicating that his forms are distinguishable from polymorphs of this invention.

[0036] Purified Polymorph G can be prepared by several different routes. In one

route, a solution of 17-AAG in acetone is poured into water with stirring, and stirring is

-11 -
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about 188 and about 205 0C, w thout the occurrence of
any other DSC thermal events (e.g., desolvation) at a

woawerosisggperature. In contrast, Mansfield repect&ﬁz@ﬁ;@mmﬁ

melt transitions at 156 and 172 Cfor his |low

corfied for afewnimutss Fhsrcristals prediarvasied bydpl Ffﬁﬁ%%ndc‘éacuwg dried.

t} ARt h Y, SR Sl By O e B 0T RORMIEE R i, o

cmsmﬂmare dinfijarlyéraereated dnd fired Mig.rdoalbes an MRRIM patteyn tfer, puaified

PaBEIPLEk B Piich <o defael o e loHt AP AL FEG 68203,

7%@@ 890,818 660 ¥Sifd R0, RLE3 H@%‘&%%Geﬂldw afﬁeLaJ( %1913 8:00.8/4egrees 20.

vacuum'dri éd, hi anot her net , watef iI's ad
Fy &dsah iqfran&daspeetnpn of pariféd Polypmomic®, \&blesﬁlgnﬁ Itﬁ a IDRE scan of

oGP0 SROSER et wper o

as@ﬂ 196 °de15utrwﬂl RVeral Saritionk aVBSler e@atmeaks at

5.40.3, 6.80.3, 7.70.3, 8.90.3, 9. 3, and 10.70.3
ree
O i St s, 6 AT e

afEipglyn@rplss, AapSd Jslx’atposﬁs XRED ﬂhtedOIFRﬂlymolrpﬂ)h C@ndsiﬁ @gmn@ XRPD

BB s RadS AT s PP ShfthnEREF Eare RSB frlen

sTeRITREAEIHEESE eabD 0B 1s ek dnk ﬁkﬁhﬁﬁe eabq.‘ep PERhorsHl O ahdverind
the pol'ynorphs of this invention and prior art

N&@Bf}ﬁd isfhens eyp (distingtly digfeagro SEPIXpatBrifaskoWing that Polymorphs C

ﬁﬁ)}ﬁ A 5515[? B&E}’?f of E‘ﬂﬂ%’] gl%{’\’lrargth g ﬁﬁ’fe?enc?s{) " Bg ﬂr& ¥everal lowest

ahgls bedkg, Whieh fater gehnetatin reg'agdadfm Claondrt otk mo@f dmgcdauca%s/ ussful
evident fromthe table, Polynorphs C and G and

PR#ksfiel d' s forms have distinctl y different XRPD
patterns, show ng that Pol ynor phs C and G are novel.

[ flst sevErtly T chrgparig o KEEIKBESsps oh | A deineral | y
bedis Peibl 41— Comparicon B SR et orng for
17-| AACNGBOr M8 /B@@h@orphleg r @otynzgph r ¢ dl MandicldPol|y nislepsfield
Pollynor ph Mansfi éld Mansfiel@ C G| ( lfhighmei)t) (({owmelt)
P s s 1 b B

2 8.2 6.8 7.40 5.85

3 9.5 7.7 11.84 7.90

4 13.2 8.9 12.48 9.00

5 14.7 9.6 13.88 11.64

6 15.6 10.7 16.31 14.70

7 19.1 11.5 17.32 —

8 20.8 12.4 18.16 —

9 21.3 13.6 22.24 —

10 22.4 15.0 23.13 —

[0038] Generally, Polymorphs C or G can be purified as a result of a preparation pro-
cedure that converts another polymorph of 17-AAG into them or as a result of a
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514.7 9.6 13.88 11.64 6 15.6 10.7 16.31 14.70 7 19.1
11.5 17.32 - 8 20.8 12.4 18.16 - 9 21.3 13.6 22.24 -
wWeQo2As745. 0 23.13 - [0038] Cenerally, Polynoprohnasedoen4746

G can be purified as _a result of a preparation
seRapioRprecoshiprerene ethespol aombs op b7 «fﬂ%ﬁgp Addriongllyather

11{'1@&%%\1/6% '?%{9 e %§ narefn%ﬁfg& hs ? ;ei@hs. %@cﬁk@%ﬂgﬂfo%c gfefag%}h glrlriﬁed

her ynDrp |ona
Polypioipli C&ﬁ)nfﬁms dedonhiasit ey etPdagmarphesub theca‘xcmsibln of other

f t Pr ef bl fied Poly C . )
%A%%%@%é%ﬁt HhnPUE ﬁéllmﬁ%ﬁfpﬁ#ﬁr@h@@ont@& frigredominant
PR DB ot ex AR O NI Ao BT 39 WA, More
peei@allly, ofrifldl Bolymadph G5(or Bolynerplx 6, asthe mas:efmast b®ris substantially

N NN T ORTAY = R—

arUREBBld B XRPU eL1sOpreRirRiny, Iﬁ.ﬁ’lﬁéﬁqfo@ﬁﬁor?fl CldrP¥En o?h G are

meaning that little or noné of the oth pol ynor ph
SIé;tswnd echeautdlyyurgRRrDNing that theyedantait Y4 oxdessioffichemical

h C or Po nor substantial ly
n@?t eéé‘?‘t‘&’zpoﬁ'ﬁtﬁé tﬁé—%ﬁﬁ"ﬁg t‘caﬁlg{}?t hey contain 5%or |ess
of che cal i r| ties onents that are, not
[09?9 AAG) Of“SG@g}e WnBﬂéﬂéﬁ%EgYH@ﬁE Citik FOMBRSIES SAvBRTppS 17-
A%é:} ﬁgél%hafr a??g%%d&ﬁ%géﬁéig pat ter hat%tegl\?/}lng g| ?itﬂréé’l@west
angle pealss ave $4-0.3n$B+0. @&1(159 @t0.5dedes, ZG&HEduﬂherénaﬂan peakst

15795 5 53751504 053405, WP SE85 Boslafy cos 20
4o R PP COMARER LA AU HPOLROR e pesing

IWA@A?G nJvhér&nttH@ 1FARON QA B 18d 96%15@@&61}’ tefloth@ndl P e form of
of Pol ynorph C characterized by an XRPD pattern havi ng

Polwmomh EehhmaviedreddnyneXBBBksittatn gty i, th®e 30Vt angld peaks at

6509083263650 §F ] dedptiV Ipd SR BEG B w3 3 149205,

15.004.3] 19. @B eng POBAi0BBEgreddol f i ed Pol ynorph Gis a
conmposi tion conprising 17- AAG the conposition being

084A" aCtiBlohé 8shbBYinRAt, ﬁ?Rﬁ)e@Pt) }h@\{é BBorhpési ﬁdﬂ%dngpm 17-
[alrit}ﬂle pegks at 1. ? lg{ﬁ{?p ; % ' 8
Aévﬁgt tll@compcgltdmdng@scha@amzcdjby h@KRﬁ’&/pat@nahmﬁmlx lowest
ang:fe peaks atj?g_gc&g,s .§£0.3, 7.7+0.3, 8.9+0.3, 9.6+0.3, and 10.7+0.3 degrees 26 and
further having a peak at 13.6+0.3 degrees 26.

[0042] In another embodiment, purified Polymorph G is a composition comprising
17-AAG, wherein the 17-AAG is present in the composition predominantly in the form of
Polymorph G characterized by an XRPD pattern having its six lowest angle peaks at
5.4+0.3, 6.8+0.3, 7.7£0.3, 8.9+0.3, 9.6+0.3, and 10.7+0.3 degrees 20 and further having a
peak at 13.6+£0.3 degrees 20.

Formulations

[0043] Generally, we have found that the ability to prepare a successful
nanoparticulate formulation employing purified Polymorph C or G is not dependent on

the initial particle size — that is, it is not necessary to pre-reduce the particle size of the
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[0042] In another enbodi ment, purified Polynmorph Gis

a conposition conprising 17-AAG wherein the 17-AAG i s
wonrew@ais7sn t he conposition predom nantly in tReTUSLIVG/044746

of Pol ynmorph,G characterized by an XRPD pattern havi n<I:1
1711’3%@.1)% pisiRRaatign §r ethgesimilarprogesy hetpre bom@geglzawovoThe 7-AAG

o3 Py O S B 4 i

hp0datizaGendioat path, tyweickibyen ﬂhe brtlzbr bfikess thae abditl500 yud. 0
prepare a successful nanoparticulate fornulation

[oenqy| oyiMghopetichiaedfoRalMiesT this @fiveﬁtlbﬁhﬁféta ﬁﬁmﬁéﬁlcle size
on_the initial_ particle size - that i i S not

digiugion bytqu@n ab@lt PO and w@ub%Ptmléxoés sﬁrgf@ra(bﬂy batween ghagt 50 nm
<R kol e S Pl SRR LGt g piron. e

medfafi(colamildystsboeidn) partlphsmtmbawgén fioait DGO mm/\mﬁn POO0 fir,
ehom)gelzatlonf ath, typically, on the

O];"ed‘él?qygptwegg 9%%0@563{90%@ quq lTa@f(lﬁlgrflze distributions can be
LR
BN B PN Bt Bl B SaroBE D3 AICRGR, .
Mamteonipoynills, A, SA porsZetmizef daabd (Yabetnbstumbas i td0 nm
V@gd ?ﬁ?% ﬁgﬁ m crons, nore preferably between about
CH »gbdut 1.2 nmicron. The nedian (vol une
distrihution) particle size.is between about 200 and
[09fJut  ABbessiihe it pebiepesiisaresten pelyespethrignesgehitan and a
t
CPC TR 28 the | eP Lt U ARG ART BEIRENr Sy aty
adid4 ioclutle degiric) hmlem,l\)lmﬂgm*mie]&; iphlngitic Balmitslejc, end stearic acids. The
et asi,z Mal ver.n .1 nst nt .
PR Sinenbtpgar B U< T 00 B T E T RISt G oy ftty acid
sal%mi estets BP{)&%)@;Fet}Efleﬂ%@drM%N@ftﬂﬁ|C§£1€§63faﬂkr b&id 1&1&1@ polyoxy-

0 fatty acid, the latter can be saturated or

etbnlgamﬂata@dnormm (@slysthyleoe gb@pbso&latwnamqﬂ@tq, pelyserbate 80 or
Tk@]ﬁm @oqoz, ?;ro%gﬁéthglelgegs?):r%el&ggnl’nglola e (lg)oeiy&}lyleﬁe glycol sorbitan

mbﬁblﬁ@&i@&irhﬁlwm Qb) bal?oﬂy’iiﬁh}b@lesblﬂbghﬂ mdhopainltate! (yolyethylene
esterified with th O fatty acid. Suitable

glygelepeitgn %W@W@FW EW@EN@)&Q% HOWI(YP%YI@FEO@&# 310[(19stearate
RS ARIIR! OBl IbnEL ke BT B BT HANS B cnesorbitan

e glyco sorbrtan nnnoolea ySoO

tridleate (poINEHHN{ene o8] trinddaymory EWIRFINGD 8§ ) iahd pahyoxyethylenesorbﬂan

"%”%ﬁ’éh?w&y%%? il Yok Hyiemiedr DV AR SRR e B ovo

%Bﬁé%xfb)ﬂ' a@laehegms@ Bhe M@ésﬁaeaam@mn@}em TR %e%ht ratio of the ester
EN(r) 40); pol yoxyethyl enesorbitan nonoste€arate

to( WOMQ mfeeatéy & Betwecnsabob @ 20 ambahwst &4k moes preferaliENgwEen
Q enesorbitan triol eate (pol yethyl ene
abolu ér(| %%(32(\)%§ or TV\EEN(r) 85); and

[0826'] y ox%eh% ltl?enseu? ace actlve agent is polyoxyethylene-polyoxypropylene block

copolymer, a commercially available version is Pluronic® F-68. The weight ratio of the

copolymer to 17-AAG preferably is between about 0.5 to about 1.0.

[0047] Where the surface active agent is phosphatidylcholine (also known as
lecithin), it can be derived from sources such as soybean or egg, with the former being

preferred. The weight ratio of phosphatidylcholine to 17-AAG preferably is between
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tristearate (polyethylene glycol sorbitan tristearate

or TWEEN(r) 65); with the first two being preferred
wand7oaes78i r st one bei ng especial ly preferred. PCAIS2006/044746

weight ratio of the ester to 17-AAG preferably is )
apit pt @1 pmorerefsrglit between éﬂa@rlteo o en@a%cmtw& A specific
p@ﬁ%p?%@@léﬁ)%‘k it 20 ?@?ssea k?é)lbﬁosgh&ﬁ)on@p%]wﬁ%ﬁ f 1 he

active agen

phadphetidrdttvline o€ sqydbleyopyopemnye.ene bl ock copol yner, a
commercial |y available version is Pluronic(r) F-68.

[00as] wei Qhbinatibms dfftwb e noapaifiereat sirtacd Zlc%g%h@fc@ﬁ 8bh¥ed, for
i s between about 0.5 to about 1.0. ‘[0047] Were t

e§%nal?15 &wo different esigeraf nolyopbiehyRmtsHhjian bd B 6o:-Cal %y acid or one
rand 5g)g18;0;2&&hyleﬁé—p&l%&}ﬁ??}ﬂ%r#e\ﬁ?&lg Jogmy'?l%y r& %?eferred

as soybe&an’ or’ egg or ner
cpnnbinenmedf suffaee wetivghigemtais (@) afpopywyaﬂiylehelswﬂﬁml and@ (,9-Cy fatty

f bl b d. ab .
S PE P B R B ORGP KsaPabEneRBob S 06, A

paf@ahddyEcHyasphat i dyl choline that can be used is
Phosphol i pon(r) 90G which is phosphatidyl choline of

[@Q%bea@£f69 ?fqg&ﬁom{)ge%‘zﬂ &%@’ cRfakde %?/ 1N h—f)r%? e more

ferent surt’ace ac can
hexapgmiimtionandeérfHigh shetr ﬁﬁfdﬁfo&s afiich as by forcmg the mixture through a

L | bi t C12-C20 fatty acid
IR EP M Ay 'are%gwgggz& 1 anteops fyibpbieaisy pesseres
b@tlw%&lﬂ@@@%& E’Gboo?sx;ﬁx%%e‘%éﬁl re%et b 6oosﬂdfafb§§tﬂza3,ooo psi),

active agents 1s enesor itan a
ugin@ moRiflapespesaas nbeded. mllyymny)et brtj/dp@aﬂmpsei; yaxlypusedyihelnding
bIo k. .copo B) a phosphatidyl choline. [0049]
gﬁ&ﬁ&?n¥ﬂe@nﬁgﬁﬁgg%|2|ng st ep |s ef fected by
h pressur eni zat i an,  under h shear
l°86 di t |<§wg0naﬁxpcf§ﬂaglwsr°éﬂaﬁ thetlw T RIRINE Gugrpokydrate,
sidiBks la iR d- 2B &/of BisBechard@: JrQ:oﬁl%lrhauBﬁ frefRP! Ifu%%d gﬂe ﬁ%ﬁ

mcrons in dianeter) at pressures etmeen 1
fargubtion pséferaplyedontadis by welg]yén@mnca‘ooaib‘b and 4o thE)Wlerght % of

SRR o TS LB BB R 10 e

subrése @k hWbhbzRikidn offlt heSaht 841 ghahiifol lahé & wdigid 90 kucrose (for a total
t| onally, fornulations of this invention further

afe cantentrd SHyeighkit’). Tha eirbakydiatesan be selevted from the group
(ﬁisﬁﬁflg P?gdcg Ofnaﬁﬁi[gf ! Ec%é f}g’hathbs%r géytros%fan& %gﬁj]mnap &ns thereof,
I na Wel g

oF Ul At 1'on preefera cont
witk suerese Bdimgipreferpadd about 15 wei ght %of t ot al
carbohydrate. By way of illustration, the final

[0091] MUl Athe FBrrEelAti G Y ik inkSntid c&htbe%’gl?lﬁlﬁme(ﬂ@ézeadned) and stored
conbi nation _of 4 wei ght %mannitol
assykypplidat foslater repenstitutionbloisyelr senes itheime 0<£1a cgrbgbydyhte is

p%%rre&ht% s%ﬂrekhg I'ﬂlycqﬁ;cﬂ)trgte&@ﬁ akﬁﬁ/o?' ?}Lo%%tggaﬁt.r %%‘eﬁlBM §R36Bsures
relating to lyophilization of pharmaceutical formulations include Konan et al., Int. J.
Pharm. 2002 233 (1-2), 293-52; Quintanar-Guerreo et al., J. Microencapsulation 1998 15
(1), 107-119; Johnson et al., J. Pharmaceutical Sci. 2002, 91 (4), 914-922; and Tang et
al., Pharmaceutical Res. 2004, 21 (4), 191-200; the disclosures of which are incorporated

herein by reference.
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consi sting of sucrose, mannitol, |actose, trehal ose,
dextrose, and conbi nations thereof, wth sucrose being
wonef7@crsasl. [ 0051] The formul ations of this i nPemiSeN6/044746
can be lyophilized (rreeze-dried) and stored as a
19952 hi | AF an ﬁ’é?mﬁta‘teép lmbﬁwgmlt, atfpwrnlation efifbis invesntion ean be
f v
SE@?‘?O%CEZ% ggf}]étﬁacg{t}g } 1ed] %%%g&rl%? el il d?l[qlfe%%?forg F&m i§trafidn 2 In such
intamet,dbernssofracdasidhydratessukly aphickoszak laQﬂydpirotectant is preferred.
pharmaceutical fornmul ations include Konan et ah, Int.
[0b53]Ph arwherQ8e fiddhabdpatticul A8 foridilatiui ﬂ%@d“t@rb'e%ﬂé R 1Blve found
J.. Mcroencapsul ation 1998 15 (1), 107-1 19;
ltJ@lﬁh@é‘ﬁalé? hegt, steyllzpmmémhﬁéamn@@mom@@ﬁ b@_aus(ezt)le procedure

%}fés a‘%é%e%%aﬁgﬂ@m | Sgﬁggg {)}g;ﬁ&?\% Vé] ehas1 Eet% ﬁlger- flehhze the

fornmiation bécadscheths mzebtyf thefl BLAAG @aftROB2 [WASo186d this problem by
a formulation of this

alternati. eto I ilizatjon,
sepRtAlely stsrlizing the Y%-%&% (-8 By dlifodaring pensnengiqe af 17-AAG in water

I
oLBE Rl %%%gza“ﬁ’ﬁg o e e pobs R, |
th&phntabfldmhae ma;lmhydriatac ttantindigidpaliyf @rin &dmbhﬁﬁBﬁ ]lsﬁi‘@ eIchniques

extshe<L 1 G4 A cpeh it S Gt v indo T oed bY asepic
cSthBinblidZ 6 the WA )conpendrdd sd }ﬂi‘fo%aﬁé&ctﬁlﬂfle proB&RME Bteps.

the procedure causes changes in particle size
tri [ -
58 Al SR 88 Hord AR bt A an i
cquentralioaghatie neot wederntiutesl thawtilatactballyseinsiniateeddy reducing the

Sufarefii o fonssd iy G lorossiand fhgpunky 113 e formutation i

Aty $ Sty BeforOMmiaRdati e &irRehm ?E"Hﬂl%%ﬁ@ f0X & 20X into a suitable
pol ysorbate 80, phosphatidyl choline, carbohydrate,

vatiee pughrasi watelLfal Injection ( WFEborti % dektovseds water (BEWHi-cads

t o S,.St le filtrati.o .
ST G 752 e b e Mmutation
cdnFerpibipdred diredlyn BRisl atidinkenfion oaesraiont he
processi ng steps. [0054] W have found it to be nore

[008%]V €NiB Rt foirBulRli BP&S eladmikiSerd| 18 aisGB eéiby3h p?f&ﬁrﬁ{e method,
concentration that is nore concentrated than

sughtag aptepteaalli G@S@p@ﬂmntravemlyagﬂtﬁeaﬁmlw rpeal @fimindsteatioalis also

h ' h
R ShEss Y 0 00 37 B e B
hypeseaxampy eeabiioralin phtichi stich z%@fehi@pﬁor@)siﬂ rdp2&defits a safer product.
vehi cl.e.such as water for injection or 5%

T%Pe&%m%lém% afalpted fomegtionga mfﬁﬁl@@ éa@prqwraaf@bn 369 mmol/kg)
f
sl s PogfalbolinEha, ke BOMRY Rlich co Rl ilpher
cca:dmtmti@tlrodtl 7 o/A Gonmendler wdlivma is ddfiniierdd) emﬂm eatlcaiiitam shorter
%%?—EF nlstered to a subject by an appropriate
}5Gationy %ﬁ as parenterally (especially

i ntravenousl Alternatively, oral admnistration is

Industrial Apphcaﬁlhtv

[0056] 17-AAG can be used to treat a variety of proliferative disorders, such as, but
not limited to, hyperproliferative diseases, including: cancers of the head and neck which
include tumors of the head, neck, nasal cavity, paranasal sinuses, nasopharynx, oral

cavity, oropharynx, larynx, hypopharynx, salivary glands, and paragangliomas; cancers of
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contenpl at ed. Because it does not entail use of an

exci pient that potentially causes hypersensitivity
woeamocta1s i n patients (such as Crenophor(r)), PCT/US2006/044746

represents a safer product. The osnolality of a

the 1 Nﬁf é’éd biiaritres, paicylady henateceilnlan §ar@ﬁomapwfz§um+ﬁae¢eys

|
p ecaus ﬁgécftzgfsﬁ% eg‘ttllegg] O\E:aglaﬁlg&‘?de? ﬂﬁa'u%%h A826h k30 %ell lung
cammer; n¢asttdanoer safcoinksShch as fbmbiresmy, Qhalr@amsﬁbrous histiocytoma,

ggn1n|§é@%$d wth a anon1tant shorégr
RPORe QIBYPOFRIMa, | ﬁ&%’ﬁ‘?sﬁ%ﬂ"%’a‘?qf IHPF*’F?%I% @é@BTatcoma:
%I gt 1%91@1& o‘ééi%gmﬁ Oalﬂlﬁraﬁ%Bla? SU@P%% ts%‘rg&{la;g{e%faglﬁg 8f th¥éQentral

ers,
neypes wstdmst pnrﬂbmlaﬂy Uraﬂemesr,, IsinyeHondtis such asdfiodaken’ s;iymlﬂmma

head nd nec rs of the head
yishoplasEarYY g b home Bt seO P Fphoid
t1§s%\é'l§1ﬁphc9ﬁé’ 9};@&% '&éll 131@%% BOMRAROBE Y Rell 1§ﬁbh<ylﬁ£ YBurkltt’

gl ands, nd par agangl i omas; cancers ofthe’liver "and
lmnhoma/ and Eacllpaanlasigllaree yelhb'paﬂmm Mivrgpagwntariyoeamcers that

AP bS Rt of RRR R AL PP AT RS iR e BEE S fRAE B prome,

melR@n@A0sI6H carlRes dgle AAEE €6 gsaﬁnyaﬁ&ssmﬁw 6611 Rg cancer (NSCLQ)),
fi brosarcoma, mali ghant fibrous histiocytons,

p@ﬁt@i@%ﬁ@ﬁ@r Hyeid 6D OXPRBhRANCITe lyBIRPoBIR PESHRElIC cancer, and
f \
B AR SR CRUFRSRLE IR ORI Al g
lemkerhtaeorc(e?MJ))al nervous systens, particularly brain
cancer; |ynphomas such as degkln s | ynphona,
[doyTypho W@S@Qﬁ Qik6tdbry M @isRchafa@ldriz6dib R Eel A MyPEMroliferation can
nmucosa- associated | ynphoi d ti ssue | ynphona, mantl e

alse be eyt Ry - ARG adianigfererd dn gecogdqnee Whﬁhl@ gention. [llustrative
e)%rghst &f &cﬁgmﬂﬁfﬁwﬂ ut a?ée}let lﬂﬁ]i@'e[&l 85%&0 h agﬁltﬁ lnhammatory

arly, cancers t

h¢raolgtt ederhiay gﬂafteqbctmmt 1rhhmh?atd§79&(ﬁeumqbambe bb]l«ﬁﬁqiemphlgmd coeliac
[ el oma, nel anong,

d]ggé}r%g e’n()g;gl Fgle{) e Hqglllpssﬁqmatq;%yqsﬁ}su o Can%owel dlsease
Lﬁ&%ﬁk@&)hﬁ@ﬁﬂ@@?&ﬁ stfiEE‘é%E)li nb %ﬂé’écqjerSQQ gxg}';ocafa‘ﬁ?sr sitis, nasal

cancer, |ynphoma, pancre ancer |"'eukem o
Pl ebioaid tymtsmsopemplng@ oygnsugrimeryksomearula@ebhritisy gsoriasis,

chr tic euken a . (CLL)). [0057 . . .
B L PEE i Frre TR, e leplem ot Gnoluding atopic
d&glativb. afrithiRERAREs, ARk it idefn £AR), Pefi6ddifalldiRaéeqd e P Periodontitis),
17- AAG adnini stered in accordance with this invention.

Pelyexstie kiduey dissssgniddspof disbeips. Qtharedamples inclutgeapenlitis (e.g.,

Gﬁa{n(? c{lpértérit{y ({e’ﬁﬂ)otraq art%%n{i rﬁg}(éérg?@§ taft!eﬁﬁ% pad nﬂ%rke?lmg%s\é allergic

I C anem-a,

anpgitits ramﬂ) grunalontxid shSJ(lTShu@ Bpinisg disdase), polyangitidiosedpesyndrome,
denyel.i.nating opat hies, ~dermatonyositis
hmﬁeaﬁﬂrm%w%ﬂ @{eap%ﬁeléméqw BRPHE B Fickpess fiag-induced

v4sC RIS ﬁlfgétﬁ)%‘%%cuhﬁ@-‘ hES A Ric SALRNAS  VascuT¥i® G&oiatddSwith connective

myosi tis, nasal
tissue dlsorders vasculitis associated with congenital deficiencies of the complement

system, Wegener’s granulomatosis, Kawasaki’s disease, vasculitis of the central nervous
system, Buerger’s disease and systemic sclerosis); gastrointestinal tract diseases (e.g.,
pancreatitis, Crohn’s disease, ulcerative colitis, ulcerative proctitis, primary sclerosing

cholangitis, benign strictures of any cause including ideopathic (e.g., strictures of bile
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pol yps, chronic sinusitis, penphigus vulgaris, primary

gl onerul onephritis, psoriasis, surgical adhesions,
webkermasisgsor restenosi s, scleritis, scleroder MCTASZ@®IM44746

(i ncluding atopic dernatltls irritant dennatitis,
daptﬁeqsgpleaga@rdﬂa@munb smal) bpwghesraolam) diespisaiery (acidiseases (e.g.,

aE 0?}8)%%6& ﬂ)’l’ty I fs' S5k tQ{}@éﬂ%&@%ﬁ@ Dth@{]ﬂ)rﬁ% Re !

anpl'es’ |nc € vascull
pﬁsumd)cocnﬁisis a‘t[rbﬁ]blbtor&h{tisanﬂOhmlnlcaﬂisﬁ'tld:twe&;lrw'ﬁgkm{sa&) ®asolacrimal

arteritis), polyarteritis nq aIIechagllt
At i5R56%dP-gratrtslies § @lhﬁaaseéﬂmgw@gg ifleopaiBioy; and Gustachean tube

dgeés\éwg[ft étﬁ ﬁY«%chf%H G &mﬁpﬂgﬁga@@@fl t . vity

vasculi Henoch S el n serum si ckness,

o P T SR
phmmaeeutlcahlntgre%lssme (AP, asucle B§othm8@ﬁ1u¢anb$rsora§'mlﬁh@ilts including

vv| congeni tal defjciencies of the co ment system
&@ﬁg@ggntﬁraaa@g@wa&%@p@ torReARAEIEkaDOL ea:ﬁﬁgsféeavers DNA

%ﬁﬁﬁﬂéefst fntéxjaﬁaﬁ?éq?if}& o tfdr4 %e%ﬁ&e?ﬂen%ffﬂe%ilﬁea% shock

I sease’ an systen1c er osi gastroi’nt esti
ptatan@Odnlsbﬂmeslnsten@dqacqﬁa]ase mhfhitors mlﬁonfnmlestq:hﬂim aucleoside

| t litis, | t tit ary.
bR tucRhihnh S pioriebraibiar
tdpoedonfdiAAg (1 &qmﬁhﬂBitGrs(@fr&me 1§hdsk GARIBESTs Hpebific @t Caficer or

ésophagus, duodenum small bowel or colon);
cytetpia ageotsyin¢inde - lajxaslemsemsemtgcm Paspistatin, bicalutamide,

rsenpsitivi.t tis, ,asbestosi.s, sil.icosi
bl RS Borieorit, bR e Bt AoSanPbeGR, cbp iRt CCs1065,
cﬁﬁﬂtlﬁ Wr%bﬁhﬁﬁ%t AdRbiub iR didvR¥zoth, %S@e‘%ﬁael RRSAbRE, Id¥BEarmycin,
duct di Seases (e.qg., strictures of all Ccauses

dymeshyedn Ag epadleibmgs.itiappsidanioxamisline: ﬂeumdnuﬂa éludm@as,e&uomracﬂ

e G el Biv A e RARE R SR MAFRER lefhrons.

iragedulets, Rizbteden, Pivataeme theibalredans hethngftin CAYaliplainCpaclitaxel,
ot oxi ¢ agents includin

as other anti-cancer. or ng
suhergylapilidghyheranaic agd $6§é§ae@ic§epaﬂ PBfecah drichostatin A, vinblastine,
viRfibtTRL %Qplqh&@sﬁﬁ\l?}% ﬁé@@é’lﬁﬁlﬁ&ﬂ@%‘%&%ﬂﬁ %Eﬁfﬁlﬁ r(ﬁess%ﬁ

intercalators nor groove nders ene ynes,
biwtedonsb ¢ &l cie®) cpacliBfel (TakalRh) pdaetaliels thahéorﬂfela c(@haylbm&h@),

[ bi t.or e sta I|zers nucl eosi de
le(‘g{‘]‘ilk?r?ﬂéleéﬁ ‘ﬂW‘ﬁ@S{ﬁ"ﬁg %Frli’élp nucl ear export

i nhi bitors, proteasone |nh|b|tors t.opoi sonerase (Il or

100591 | nhWBP&e@rf@urswf Heatmenkeniailse «'rqwhlmttoartgeatrgaﬁ dpolyEng
1ANAGGRAGREMOT ABY ERh Ot a88at Be {1‘& lidEels %ﬂ%pﬂﬁl?oﬂﬁts own

ansamitocin P3, ‘auristatin, bicalutam de,
fdnmuiaémnmrbwhbn@samehabiﬁ, aaalbleladmaatustareA as aamidlnmlmé component added

ca eci tabin CC- 1065, cisplatin, cryptophycins,
%’W{?ﬁp&, ﬁthlﬁ’ingf)“rtlgfol e, docetaxel, doxor ubi CI n

duocar myci n, dynenycin A epot hi | ones, et Qposi
[006Q0x ur i Eip@a Phargagritigalnelution femulgiioneof thns%\femla@. }7-AAG can be

drdrBlt bh o qgﬁgﬁ?ﬁ/ b abbut %&2 QBuL di

%ﬂrl 0){yur eaggée % |ant er ons, ed;gﬁt eﬂ@bq@r&’, depending on

thierfraqoéemyarf, adlmyswa’umnnﬁ prefatrbrbdmsagatg;mm foo Hij A AGGs about 450
oaiigl&}tilg acllt?,xel, .

mg/m”~ weekly ( énegl et al., Proc. Am. Soc. Clin. Oncol. 22, 199 (2003, abstract 797)).

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). Another dosage regimen is twice weekly,

a

—laar
_)
<
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suberoyl ani |l i de hydroxam c acid (SAHA), thiotepa,
topotecan, trichostatin A, vinblastine, vincristine,
wandnicrsdesi ne. Preferred combi nati ons are w t RCT/US2006/044746

WSdaseBraehe agord iyl daCUD M. (I st 220 m/ar or 140

n{'%ﬁaj %”dgéarg% }eg[nln@ﬁ] ﬁﬂal %1(3 BedRed ﬁﬁ“@ohﬂ%?w% t e%t?{rkg%st with another

rcepti n( re a course
derg, sidhsasaloceimtel riatd aiminiseatineinto drgodvernigrdsiv Ao withl the dose of

no APl , such gt he can be, adm ni stered
12%{}3{6&%}1 tPr?lg ﬁ@%‘v\ﬁ{ ?agﬁ APLEEStERNONGr  wher e
arrenabl e, can, be adm.ni stered as an addltl onal
m%zgeal@as pithis invenkion aaysenisin ediionahgxaipients. Suitable

e&ﬁﬁlg nlﬁﬁ&gca?rlé?%j %ﬁﬁ%eé&l\/g %%en‘?so ltﬁiEl&e?l héoq g% lsq{éjng%%%ents solid

I nventi on adm nr st
bnnimg;; digpdrsiomoabspénsibnnaidgyBolubiliabie Ldol SRS, ﬂl@/oﬁﬁg agents, coatings,

endi n the frequency of adm nistration
EHE G I AR A TE R A
PSSR0k gl A B g B 1 2067 ) i o

suitsblet exgdenigyis r’mlg\hemkﬁgnmm; et Ramt frigrirs tTée Sdien@amdBPelcice of

Ca S 4- S55 (.2002
PRiratirsr TR BT e Rukagts). i fsqoue bt which i
1rfc@18ﬁ>tzﬂ@:lﬁér@iﬁﬂ 4QfePa@co? to 340 ng/n2 (preferably either
ng/ n2 or 340 ng/nk) . A dosage reginen that can be

[ouﬁﬂd f Ol‘he%‘aﬂfébﬂé‘wp‘?&ll&ra%%nﬁlﬁl }(Ygﬁ lfhe%ﬂ&hg&f o flé‘ ﬂwentlon can be

such as docet axel is’to adm ni st&r the
pragiaged fonyeerineep Rerposeiss With Ineitadbesaelj et man- omre 1kmt altg;e fpr the

ni,stra on 006 For nyl_at
pa RO ROl REReR R MRkl Skie HPGR Bbrses P )
i.t abl excipi e include ¢ rrlers urface active
OB it o, TR EEHPh GOV GTHASPR TP R Ui BT 0GEby GpTerence o the
fMoRAES Sxant le%f)%ﬁh% HoviRidd BS 11?L'1sﬁ§t101§£ﬂd%t orFiififition.

col orants, avori ng agents; coOating

Eﬁﬁﬁi SRy PL ?g%}?d_llﬁﬁon hypﬁﬁﬂkg%%&é di S' ntegrating
preservatlves

tOﬂI i
10bBf1L o HBAHEERS proBbs ALY Bty CRRACTE Bl iotar fmpupitics
us@mm slow, credallizdBenifropt acetonEeatEcitebost aitdedtnan érﬁt@ré)fA flask

ot s L afdan EEVBR Sl hr oGk Adsta: Cl0amler grarm of

: smsywaseid%e&ﬁ) thk @QQQ]TMW%%{O ﬁt tw@ﬂ&a;!é{&he?d hypan,

al though the nethods of the |nven I on can be practiced
tepperafuse &t vainy le@l’rpk?fstes wapicodled td 2aH0 eveidj hus W t(inof volume

dose . for t icul ar nmal er.es
Aot o B a¥iore) ioB Bt PR et D By sty
wa@@l&'ﬁd ks fh@ehkeRadaieisvitnie RbdtORt: HaRr L lﬁw tmﬁ Fwet cake
under st ood by reference to the foll owi ng exanp

(2%9) B3s gifteredapd kertdonljrthasprecessingy The 4714MG a0 @rfrd)lcefibhad a
crbeThtb Blab R purity of 99.7% and was Polymorph B.

Example 2 — Preparation of Purified Polymorph C

[0065] This procedure produces 17-AAG predominantly comprising Polymorph C,
having high crystallinity. If high purity 17-AAG (such as prepared according to the
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Exanple 1 - Preparation of Purified 17-AAG [0064] This
process produces highly pure 17- AAG by renovi ng pol ar
wonprrocig7es using a sl ow crystallization from PCT/U82006/044746
acetone-wat er at_about anbjent tengerature
prswiauaienimBlet svged, e tadiipg RolymopplsC dpboth highby PW@@P@J@ngY
Iﬁgﬁhﬁﬁe (20 nmL per gram of solids) was added to the
"The slurry was brought to reflux and held at

t te ratur
B8l A BT EP RN i urifigl ot o BRieCH] b Sy 00
n0f) vmeir&rg@ai td/uaﬂmadue@brgy mi) ¥yab ad@yd d@duchA&f a6y as20 kﬁ%}ﬂthe pot at
the slurry was filtere The filter cake was washed

refjuronclaseberon AR wag Aestidieyl offmil thetpot teraperateregyached 100

[
*G5% el GRS L, shity ik Il BERERAE A o] Bptents ware
céfled ?xﬁchﬂéid swlais cBﬁbqgéfbbj[DfiltﬂtloEnﬁm |a€BL&hn%rFfaﬁ|m Iﬁal"gd evithoWhatman
Pur i ed Polynmorph C [[0065] This procedure produce
gt %BP%@E%Y%?HP& Pith éoh%ﬁel%xe EAedR) dpp e, crysials wsre vacuum-
AR DA SRt Rk bb i Eaanlécf a.E&l QR Bt 2 850Gk Shis 19} yielding
prepared according to theprevious exanple) I's use
PolymorgdsCl t i ng Pol ymorph C is both highly pure and
highly crystalline. [0066] A solution of 17-AAG ( 1 g,
Egpaimipld 24 Paepaiation of Pugifiet @olymeorplaGet one (100 ni L) was
brought to reflux. Water (100 nmL) was added at such a
[oo6t]e asA keluKeepl 1ThAAM{10a0 gy iafaketsne (MS0chI0SEad k&l Bito water
Acetone was distilled off until the pot tenperature
(1r %Eh@tdoqme@@raw?cth siiaingdiloe |SPl|uaf>@W(a§ellwe topsdi figr an
R P b BEh I ARl SRR Rl U AR b Al a 45
°(’Eﬁmrrﬂé3|hf|tted Wi th V\hat man #52 filter paper and washed
wth 1:1 acetone:water (20 nlL). The crystals were
[oo68]uuUNUhiagdltatnathdOprbeddate, 12-AAGY@0)eths diwsdlved in acetone (117

SO o2 25 Sl B0 B2l R, e o 15 miin

TROLYXRE as%ti[ngg @gﬂ an’%dﬁﬁ o & ankiiné A& (y%g%lp(]g%ryétﬂs were

acet one m.) was poured I nto water
hmcﬂiredsznﬁhraabmamd du1¢d~at§()|°0ﬁong4 hThe sol ution was
allowed to stir for an additional 70 mn. The
ERampied pAnGlwsisyaidCBaretezization of i A AG Holymogilison and
dried at 45 OC for 18 h. [0068] In an alternative
[op6gjC edUurte, putity MG-AADp@l)ymoBshs dvas atdavedd by hixhepeafemance liquid

KEA TN T TR N

mﬁ,'yB?t’ i gg% }J:v”(z@ﬁ%b'd&%{é@!or,@2ﬂn@/ﬁﬂf1ﬂ&b ?atg(g W%P&loﬁ’ size,

acetonitrile as Solvent A, 10 mM ammonium acetate (pH 5.8) as Solvent B, isocratic

elution with mobile phase of 45:55 (v:v) Solvent A:Solvent B, 15 min runtime.

[0070] XRPD patterns were obtained by Pharmorphix Itd. (Cambridge, United King-
dom). XRPD paiterns of pure 17-AAG Polymorph C and 17-AAG Polymorph C mixed
with silicon powder (Aldrich, 60 mesh, Cat. No. 267414-5G) were acquired under
identical conditions on a Siemens D5000 diffractometer: CuKo radiation (40kV, 40mA),
0 - 6 goniometer, automatic divergence and receiving slits, a graphite secondary

monochrorator and a scintillation counter. The data were collected over an angular
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harvested by filtration and dried at 70 C for 44 h.
Exanple 4 - Anal ysis and Characterization of 17-AAG

weabyrergoks [ 0069] The purity of 17- AAG pol ynoPONAISHmE/044746
measur ed by hi gh-performance |iquid chromat g)gga hy
rangpPEy 144 An 2A én etinyaRgap BOSRESIEE & Stepids: ©'20 and a step
. | 6 j A

R df et by Spoitled Whre Fospulfle blbhent CMlviodd alfbrepared o fat plate
specahansiusingl ppvalsr Soteveintd withdfd gnivilmgndppuorimerla$ 50 pig of the
5.8) as So| ven , isocratjc elution with mpbil e phase,
Swﬁag%asgele FRAC <£r%i§w§@mﬁ&ﬁ5-éfn@ oFR $AVIHRS RO polished,
LOWEOLerXRRR 5189 4ift ke BB D

2 Sl § L8 mwggfﬁﬁ@mp Dg&x, % fffﬁfcgﬁhbrwe,

ridge, United Ki patterns of pure
Pemmspla@nipdtaterbloflhges PAntH803 - AAK). PAllyspredimlenCvaiexen badht stationary

Pl . powd Aldrjich, 6 h, Cat. No. 267414-5G
36\5551:0:3&[%@&%?‘?1@5{”&5?&%94 uglé‘ﬁtap %ﬁqggondi tions on a Si erren)s
D5000 djffractoneter: Cuka radiatjon 1%4O(Xé4 40M), q -
[97Honi oRRPRdatazare seperted uging Sudeic@ ahd4Pe Adi afien ihe Koo

oBhbhn Pui AR cR SERR YR MORE S MR Rl, B3y i T
sevogd Hafractivgepatitridwainteznally réfkencediotthe UdLIsilisordreflevtiten at 26 =
DY Gh R s S S oG R oA VTR PPN 0 10047

Eﬁéﬁgﬁayé%taértef [ &lenf2li ) gf%?‘;f %@&% #381001 RRNE S

SreRBusly di di
recei out grin proxi mately 25-50 n%S%ngCusse in

thihspesidioptien. VBlwsg ekl ley irpthe eetavill mppretiatenthmtyl i epoatimg, onGratameters

dee avities cut into polished, r o-backgr ound
st BplE Y St B PLare e OB ol e 4G a5EIR PhEUE oy be
ek¥ecéd, oP@BRSIr VARDB Rrdeg Col | ege, PA 16803, USA). All
speci mens were run both stationary and rotated in

[doPg)i 1 qgﬂdéh@g@ctﬁ%érg gbt?f}ﬁhmfhsd Pérglgszﬂlrﬂefrml ﬁ@@@ﬁﬁ‘é@with an
reported using Cu Ka 1 = 1.5400 A), after the Ka 2
AdBnapoessory. Hasnipdey isfrarep gredtrasiershowhén Figs. 2aad Sairednusly

rogram { Brucker Diffrac). The o second diffraction
dg‘é‘fs?eéf‘lﬁté\ﬁ@?%ﬁ‘éart’l’?ﬁl ly referenced to the 111 silicon
reflectj at 2Q= 28.44, Frgmthis th ro I nt )
7 lor 0156 Heaarrepeitehin el SrREt fhlﬁ?iar QEO¢yLmachine. The
eit@ePind EXRHIRINAE ¥alihBorPdt s BRI ER X HHBRnk. "ShSISs wireddted at a rate
and Tables | and |1, previously discussed in this

of He ¢Cmindtetween 20wl SOKIC unddr 4 nitrogen purge wAllll samples were scanned
. appreci at e that ependi ng on_par ters such as .. ..
Aot engd GRER G et EREORERL 58 &P v infies.
a6l pRSvi oidss Bis@ishs Stbin th speceidi@iehed, on the order of 0.3
degrees. [0072] Infrared spectra were obtained with a

ERSmbleS EL FBFmiRARn wieh Bolvséinate %Q th an ATR accessory.
enplary rnirared Spectra a own in Figs. 2 and 5,
[0874V1 OUFLXAH BEHESEPolythorfl €, £BEE) Lilye@ls Ale mixed with WFI (13 g)
and a solution of polysorbate 80 in WFI (3.75 g of a 10 weight % solution in WFI). The
mixture was loaded into the reservoir of a Microfluidics Model 110S microfluidizer
containing 7 g of WFI and set up with a G10Z interaction chamber equipped with a
cooling coil immersed in an ice water bath and processed in recirculation mode for 13
min (640 strokes) at 23 kpsi, with compressed air supplied at a pressure of 100 psi. This
procedure yielded a formulation having a 17-AAG concentration of about 50 mg/mL

(more exactly, 52.6 mg/mL) in an aqueous medium having approximately 1.5 weight %
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[0073] DSC data was collected on a TA instrunments Q@ OO

or @ OO0 machi ne. The 0 energy and tenperature
woabi7meed78 on st andard was i ndi um Sanpl es wer ePOEASE6/044746

af a_rate of 10 C/ mn between 20 _and 250 C under a
PAIYEPBEESOptit @. 1 70 A Genattle sizgdistritudign fer]umg distribution) of below 1

nﬂ%h%fﬂﬁ%&i&?bﬁic%esﬂeed} é&@g % @Uﬂﬁ&a&lsmﬁﬁﬁéﬁal ary scans

are presented i gs. previ ous di scussed

' hi ifi 0N, EX o -~ F | atyi .t h .
9350 cor BRIEE sts° G088 Bt PV R B B Rk with o
Nand&ad 256 pysicR! sizevia B zef (Midrotdat M \VofigSmenyvald Pannsylvania).

solution of polysorbate 80 in WA (3.75 g of a 10 . . .
TheiNsnotirag 239 settings were ¢qniguregifar messiiipg ﬂwg%SIP cedwae ditrghution)

I I %0l . L i.di.c oy
ob BB Sk Bergfletb bk Pl nei e i v, 1
chrb¥etidlice 6awhicd (ReREDE Indequl . 3B disvobily & 2000t 017197 eR)j Viscosity
imrersed in an ice water bath and processed in o
at 3k d WOAcPhnA radegroand signad wias mepsudl wiingRkd)exdrose for Injection

A88, Theh o STRp EEER PR edithRer Gt 1T RN e By ana
mliXedWEH.CRREPFD 6etht AlluRll sapMtwaandiBurdd bs (¥R Erag o ity replicate
52.6 ng/ L) in an aqueous nedi um havi ng approxi mately

Smiuigenglysesgpdirgrestaddn aisgrpranyiferma as 7 tmarm af partiFls size. While
| . . . 1.

VR U O LR £ B B B R o s
watrstiget Boit quaniitatipfl0Thd DR the velugiezeradntlerdohetpomidingets the

det er m ned b%‘dgnam'cli%t scattering wi.ith a_. . .
PRl Sl iregnnap APty o the il padicl Ypiwpe %m- thegnedjan pajticle size).

: I, 0

YOOk PERIE BBkl 1 NN EREER0 g v of
tafalgtartiddervolomp aod is'd mea off the Binggsepbrticles incthe dispérsion. The

" Absor bi ng"., T ' fluid wth .
PRl sAedlib D TP domaiciaht seelierinie feohmiqyesyyas
sﬂﬁg}&ﬁéﬁéd’wﬁﬁ SBNCimdbed Rbqtired DY ©6IRSHTeY cathbRded il tHQ2. The
cP). A background signal was neasured using 5%

padigtersizss determingd sigrthe REMOEWEes Whesrin gemrsalagnenpeant wathahose
Ul a. | ilu -fold.in n
LR S e B R S T
nasopbhila e oagef afr fhmwdaticdg) i cat e 5-mi nute anal yses and
reported in histogramformat as a function of particle
[odrgle. WidRoddianPEReveds B6ich th RErEPBAE 1R DrofiLANENEI0 passes,
of particle sizes, other characteristics of the PSD
ugiag thefebewvingaelgienshint at i on. The D50 is the vol ume
percentile corresponding to the particle size |arger
than 50% of the total partild0eKg) ume (i.e. the nedian
particle size). The D90 S thg volune percentile
corresponding to the particle $7%e |arger than 90% of
the okl particle volunme and is a neasure of the
| argest particles in the dispersion. The particle size
di stri but f oPtAEReeRsEES By nami ¢ | i ght scattering
t echni quey, Was

volume of formulation batch
r =rate (piston strokes/time)

Viswore = volume of piston stroke displacement
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suppl enented with SEM i nages, acquired by techniques
established in the art. The particle sizes determ ned

woReTI0ae878EM | mages were in general agreerrent Bcr,fms2006/044746

t hose determ ned by |ight scattering g 7 .shows
[992Pk eserenE#lle ﬂsewnh%@%p%ﬁembm@em almsﬁﬁ Pend ?@%paaﬁes
| @b e }
P e B D Bt 3 e AT S T r of Bgesimnom
datsmmta:lhmtﬁmhéoemng/ preloags pmséssmg timeX " stroke where t
= total processing tine Vbatch = volunme of formul ation

[dasch rAnémbievelRipsdoessisd itk esd bé a@myinsd bpksessingadiide size
of piston stroke displacenent[0077] General I y, t he

distriydion gt intamediaty tine peipiscand pengssimpunt dhexdrsirpd padisle size
d&?@gﬁfoﬁ% Yipgigveen about 100 and about 150 passes. A
greater nunper of passes in nondetrl ment al, but
pyAnecess: i |

etk e ettt S

sSluEén df 1§dodité 8Msd1GticH ﬁlawm 5 E6aanbeveicht %5 6610HbRin WIFT) and
wi t h Pol ysorbate 80 and Ph%@{ahatl dyl chol 1 ne [0079]

2 7qYeATs §spnsioneef sPrbsarmhpsphetidylcirdingf0.63 ¢ ofiaxdOdveiehtyo
lygg}e %&?In ?Eﬁgﬁ*glvld o%ﬁicgfntcpﬁl@f?s%&b 819hcroﬂu1dlcs Model
on

1V63 )m«ﬁﬁﬂuﬂ[keﬁq@mﬂﬂmgﬂgsm)smwﬁp ss)&ézel&hsed in the previous example
a@@ﬁ%@%@%% : %% cnbtianst: Thigbmasears %@ﬁ?dzﬁ)f%ﬂ@ﬁ@m having a
3SRt Wapelipelye i S ol
apprexinoiely é ekt %MIypOIdDaES?KHUhdlmﬁfewelgh’e%:samhosphatidylcholine,
SRR A R e B BB A S hESP LBBTORF LB pticle sizeof

30WhRL(vbRnigavamsy. medi um havi ng approximtely 1.0
wei ght %ol ysorbate 80 and 0. 25 wei ght % soy

ERR ALY hfuldn \Rith Wolyofbatd 8 ds fﬂu!i l&(ﬁin%ea dSucrose

Tarstri Ion O el oW mCTOHWI

e of [
st PERRCIBEL A BLC S s R 2 s
selntorSolyd gertatdD]2. S_Lg of-\a\(EO (neighit 6 sclutkal W FPharCaqueols

s&%eg\s’?osn ot s)c()(}eflgleavr\llI pthgsp\ﬁﬂidyglgho(ilzne%ﬁg r,Jgdof 310 weight % suspension in WFI),

and a solution of sucrose (10 g of a 25 weight % solution in WFI). The mixture was

loaded into the reservoir of a Microfluidics Model 110S microfluidizer containing 7 g
WFI set up as described in the previous example and processed under the same
conditions. This procedure yielded a formulation having a 17-AAG concentration of
approximately 50 mg/mL in an aqueous medium having approximately 1.0 weight %
polysorbate 80, 0.25 weight % soy phosphatidylcholine, and 10 weight % sucrose, with a
17-AAG particle size distribution of below 1 micron with median particle size of 300 nm

volume distribution.

[0081] Where a sterile formulation was desired, the polysorbate 80 and sucrose
solutions were prepared using WFI and filter sterilized, either as separate solutions or as a

solution of the two combined. The phosphatidylcholine suspension was prepared and
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sol ution of polysorbate 80 (2.5 g of a 10 weight %
solution in WFl), an aqueous suspension of soybean
wohowpaea78 dyl chol ine (0.63 g of a 10 wei ght % PCT/US2006/044746

ORSSBR e e Lt S e s b S, o
P e o] 1 940 |3 BBk B i

of combiecpaey sioge nexamp| Afterderjizaties skhel1 THARES, thévpolgsmrbate® 80
conditions.. Thi s procedyr i el.ded a fornul atian .
G Ty ROoR &P AR AT RGeS R okt Gpisegt aseptically to

alI&VELthe QedRod e S0 JERIbNY THE RNcRGluRR AL s ¥R 8L ¥d .8, by
wei ght % pol ysor bat'e 80, 0.25 wei ght % soy

aptnoleping) amtl/the tiehsfapandamocesOngsliephwespstformedkasepfically dut
oéb%-A@G %ﬁlrti. écﬂe j.ze distribution of below 1 mcron
PhReRHa %f'ﬁ“ﬁ BiPBPS Ye of 300 nm vol ume
distri ion,.[0081] Were a sterjle formul ation was .
190881 1 e Heifat IS0 LB 47E0 SOt L4 sss PaRIeie: Gt petion s the
rdebBRANaEd té%hﬁﬂum{o@%r,fdeh&ﬁﬁ%ﬁfoﬁrcbﬁ bARd 8 é:%?jev\ﬁﬁrhdﬁﬁ shift in

separate sol utions or as a solution of t

patindsisiredlistihetigrhansiphlass afyipef 0Vnef the $ pasGoRilwatson can be used to

S ERAEO RD RE T BB AR R0 LA By
1posE hatticlysishdkirbatisnsRemnsi on and 17- AAG slurry were
aut ocl aved as separate m xtures or conbined as a

E§h1ﬂl_gh@8 TiptFdes 8f COhLiratiof onl 15161%]1;' émzeﬂmollghﬁ!@ﬁ the
pol ysorpate(r an SuUcCrose soO , e

oTbar ety o . ! .
[08BSP aﬁrbéeéglﬁg Anldif arﬂgﬁ%olgre{gfaqg § AaRABh %?ﬁarer@ g&w&%hxhe

to "achi eve the desire conposition
nwrnberaffipasses.z Ehusyée asgiean Hommesnizetion openaticait ghienpartigle should

a the transfer and. processi St eps re perforned.
sGfe b 0 PoRRe FPREIRY R ORF RoRSRRlrpis. Bsing the
pdBH32Y ch@lb_ﬁlOFEnﬂZ& tHRS bR cArPbd RIRMSdTS Wi the Bfne number of
| arger particles, centrifugation is the recomended
Passesh Arighidh a e gencentgated 17 stagmgcuppwsiose a
corresponding shift in particle size distribution and
[0884]0ss By defprrinig th9gddation ¢fehd FucrosGunt] past-hvmogernzatiopelilution

used.to.regqove outliers = bi ut.. 1 pf reguent reicl es
ol Gt TR Aot b o Bl iz By Por SR T s
fepeiblel t6 hen®iefizél fornbibibhd QmtAHind a8 Aiich EX20PMR/BL 17-AAG to an
Ef fect of Concentration on Honobgeni zer Throughput

aqegpiable ppFtisdesias digirbuken pyinga piarleg apmper ofi pasees perrgriret for a 50
m fmﬂ %Bﬁ&nﬁgﬂi&ﬁ%@f‘é sﬁcRJ?s tﬂé’?ﬁﬁﬂe%ze%ﬁﬁﬁﬁioﬂr@gﬁﬁ bafsé)cf offD50 and
I'ven honogeni' zal’l on operati on, a given particle

DSbasl adfusetdort ditths anmberwfipasseofor raaﬁﬁxhazohnﬁﬁpg ﬁ@temtggﬂll‘, 17-AAG.

h rticulate concentration, raising the possibility
Thedah ReRt s 50 Aoty ﬂ’ﬁlﬁartb%%%%g’is Bam bes Isyeled pfgind that,
by &ns ﬁﬁgh&q{mﬁf%a%géﬁgt%;ﬁce&f&ioﬁﬁo&’ BO@S{Q%E, the homo geniz.er

concentrated 1 I Ng suspensi
throughput can be quadrupled.

[0085] Thus, the following alternative procedure can be used to produce a

formulation of this invention with a higher homogenizer throughput:

(a) A pre-homogenization batch is prepared, containing 200 mg/mL 17-AAG
(Polymorph C), 40 mg/mL polysorbate 80, 10 mg/mL Phospholipon® 90G, and
balance WFI, for a total batch size of 75 g.
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[0084] By deferring the addition of the sucrose until
post - honogeni zation dilution and m nim zing the anount

wohowakes7sf or filter sterilization of polysorbatceu8®06/044746
it was feasible to honpgeni ze fornul ati ons contai nin

(s midp ladsA\e00nddhaerhelipEpld @ sressiertlized by abloglaginetin svager for 60
size fdjstribution using a simlar nunber of passes as
required for a 50 ng/nL concentration. Fig. 8 shows

(&)he ﬂae pbBkarbaieRB0 idifiity didrilized as § BSYIwhassatianintdhe ateeilized
D90) function of the nunber of passes for a batch
cont él § BB8 Ry/ L 17- AAG The data show that, after

@ RS FOmep IRl AU RAG M9, SRemet

concemlbclamngrfox)mﬁﬁm ng/ m., the hormgenl zer throughput

St exthis SFO -4 Bltiah ar aieq b e alrfee Dhesihieblgr and processed

f or Myd@d3 Rpsi ?ﬁestsﬁl‘esl 15058 ok, ek {2 1i8n Rhahss: G10Z, with cooling
honogeni zer thr ough put: (a) A pre-honmpgeni zati on bat ch

is pp@bamebIath):ont ai ni ng 200 mg/ mL 17- AAG ( Pol ynor ph

(95, Sl AR, B8 hpSgenyl s ison 185 SRl PEWA suorose

g. ( b}o plogudelx ﬁ?@p@é’tﬁcf’&ﬁﬁ}ﬁﬁﬁig mﬁgﬁﬂﬁl WA@A@t £0 hlg/BE Polysorbate
by aut ocl avi ter for 60 mn. The
pol y§9>r23émg/198 P@Sphtherr@@@@s nd k(wnaémfa syaz0gonangd balance WFL
soI ut| on into the sterilized 17-AAG mi xture. (d) The

pha ti : Ig®BKE-68| ui dics MSI 10) is
sterlllzed by autocl avi ng for 60 mn. (e) The
[aogelr i | |I‘zfad>pnmce}ateafosmalat;omhfeld AAGt\Imh Lltwonic®Z68

h
po BRI B el Br AR TaR Eiusk <Ondimist er BB eSaH R dessiveigo
Es&tpled ket damprising ﬁélgw%floLMQ dxﬁtaeﬂﬂedﬁﬁ 29gnd 5 Welght %

honbgeni zed suspension Into sterile 13% w w _sucrose

var@aa@@ 68 Thalrmylasigneeorersisitg 35 aad écvqa@ﬁ%PmomA@F@melded
B RELARREREL BBk Y M VAR RENL e fions o

IE’Qferdrﬂt [Bmth fiirtoinlaBots exhilited )stabfBmp digis ﬁﬂu’tlcle sizes, albeit with
partlcul ate formul ati ogns of 17- AAG
PPffS oRiow(th Pt edangstt pastizlas KipFUsigHS I%WB?%W%%@VBF &)
copol yner were ared as described in Exanple 5

[08%dept srdd pad E"@ riplpens were ylorealat sprm puppgsenreifopsight to nine
T
nfoRfhs Andd. g@g eé%(? ko 61%{0 s{&%@ﬁﬁ %%tlf %%?H&aﬂ{%%grle éF_ggéed by

conprisin uroni c
vortexing for about 3 min. The sed1ment in the 2.5% Pluronic® F-68 formulation could

-

not be completely re-suspended, with some material remaining attached to the bottom of
the vial. The sediment in the 5% Pluronic® F-68 formulation did re-suspend completely,
but some aggregates were visible. Particle size measurements indicated that both
formulations consisted of particles predominantly in the 100 to 1,000 nm size range with
similar overall size distributions, although they contained large aggregates not measurable
with the Nanotrac 250 apparatus. The measured D50s were 360 nm and 390 nm
respectively, for the 2.5% Pluronic® F-68 and 5% Pluronic® F-68.
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formul ati ons contai ni ng about 50 ng/nL 17- AAG Wi th
particle size distributions below 1.2 mcrons. Both

woanimce7g ons exhi bited stable medi an parti cl ePETAB3006/044746

.growh_of the |argest particles
E@M@H&Mer 24 h). [0087]

and 5%forrm| ations were stored at room

[éroggbér gltlam -sterilgy fopmplationso i A ARwens snaghs vithotherpalynegphs using
t}Eé;ﬁro gédﬁg?%isﬂb&ﬁirp% a gh!i lx%ﬁﬂParg% E%Etngsg %Mu‘ﬁt{loﬂe X \e&g LHth rHurlﬁed

-m xed by vortexing
Pohyendtplb @ Hhgrresulis (prdv1&'e(ﬁﬁ TablerTill shv wahateoiudr dommes oftiey-AAG lead to

PB4 B BET BFAEBION ML PORBTBAG (B TFg in 2

f&m@l@ﬁl’ﬁﬁggiﬁlgso r 68 formul ation did re-suspend

conpletely, aggregates were visible. Particle
si ze neasurenents indicated that both fornul ati ons

consighedrof EE@EttdtClbe&A@r ﬁ%ﬂk T’@fﬁﬁdfpl'l Bn @‘Bﬁm}lggoﬁ Properties

1 Oﬂﬂ AM-st-ze rnnnn WA r\\lara

Remarks

di 7A@ ons, althouy ey ¢o | an ge
ag@obgadirpls not rrea(gura né Wi th |Illgglgtrac 250

HORTRR | vel y, FBERDHECo0q p Lr on i%% "F68 and 5%

Biuaemi)c(r) F- 68 amgebes 10 - Fornplpati on with O her
Pol ynor phs [0088? n-sterile formul ations of 17-AAG
re made wi t h Y6##eFkgol ynor phs usPA§ the Sidklermnopaigele
Exanpl e 7 and conpared agai nst formul ati onSUSpEEEOR t h
urified Poly The results vi ded
CFI show t hat Wﬁgﬁr%orm of 17- AA Q—f??ead tljé6 %r?hanfor
formul ati ons, with the exception of pur|f|e8 0 m)rph
Addrahdomi(istr esulPastediken a fornul ati ava wi t h @dek gbieform stable
h0) . Table Il - Effect of 17-AAG Starti ngafsfayigds fldpension
on For ation_Properties 17- AAG Consi sten D50
ARaqrRhos %‘-l%‘iynmpﬂ €1st run) Hi ghl™2 visco eingt%rmstable
yng run) Highly viscous 2.0 C Water-1like ganapagichpsuspension

nanoparticle suspension G Water-1ike 0.36 D50 higher

t han _f ol rph C Anorphous (1st Paste-like rt/a
E%E%ﬂ;&ﬂﬁ’égg% run) nanoparticle suspension
[0089] For the preparation of formulations that are to be lyophilized, a portion of the
WFI was replaced with a corresponding amount of a carbohydrate cryoprotectant
solution, as described in the preceding example. For instance, a portion of the WFI can
be replaced with an aqueous solution of sucrose to yield final formulations as in the
preceding examples, but further containing 10 weight % sucrose. Alternatively,
formulations otherwise identical to those described in Examples 4 and 5 but further
containing 4 weight % mannitol and 1 weight % sucrose can be prepared by replacing a

portion of the WFI with a corresponding amount of a mannitol-sucrose solution.

[0090] For lyophilization, the following sequence of steps can be employed:
Freezing:
(a) Cool formulation to +5 °C and hold for 0.5 h
(b)  Ramp shelf to —5 °C and hold for another 0.5 h
(©) Ramp shelf to —40 °C at about 1 °C/min and hold for 1.5h
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Anor phous (2nd Paste-like n/a Does not formstable
run) nanoparticle suspension Exanple 11 -
wovopghicig7gat i on [ 0089] For the preparation of PCT/US2006/044746
formul ations that are to be |yophilized, a portion of
t he REMAgAPIYIAE| aced with a correspondi ng amount of a

car bg&})ydrgfvﬁc&@/t%%%f&&ggss gl ution, as described in

t he priecedi ng exanpl e. I nstance, a portion of the
Wl ¢@n b&Rangpdhalfed—26 1@ abh°@mirous sol ution of

sucrgge t el d_final rmul ations as in the
prec éi ng ﬂtp'r%é.sa’%ﬂtlggurther contai ning 10 wei ght %
sucr @se.  AahfyMairty e gsc bt Ak %ér@ﬁﬁtil%ﬁ‘@ir%ﬁﬁn%isbol}fter based on

i denti’cal to those described in Exanples 4 and
further cdépabipmdugt themedaghpleyseadimgiabove 230 C.iellgmed I a delay of

Wl v th 2 o RabBRbe SR e SR bbisaRaRy bl roenia
sol uti on. pfQ00 el (Pyami. diffdéd N capabitarkce m@bindtr)

sequence of steps can be enpl oyed: Freezing: Sa .Cool
f or miat i Hampghe shehiGemperahue th 40 Cat 8 13ie 958-2R§2911§hel f

to - C ol £ or .another 0.5 h (c¢) Ranp shelf to
- 40 ((ZSat %%2%5*48 B e nd hol d for 1.5 hPr mary

i g d)S Evac tb .tto 60 ni Torr pressure (e) Ranp
@qéi@%%é&%— 1 mn (f) Hold at-25 Cfor | 5 h

dBlh ng Negoueuls B eRS S BT Yo R S5t eiod of
@Rt ARl eve 5:3%°€, toféi’lhiu‘ﬂt%ﬁﬂeipéfta@ili%? I Bfbiftyld e formulations
(11) an end point of the primary drying is I ndicated

whay evdleatdd by eveparingl PSI» exssired atgirbdnttip@Pia BSID afier storage. No

differential. itance manpneter) . Ranp, t he .shel f
sigaifisah i inR B 0 e os Ty Al Wres reriod b 5V Fra) P Ageither
s@bagdQofditioh. Burhdana8rhé sibdificasi MaAgLinThamidal EompiRtoh (17-AAG
Nanoparticul ate fornulations of thrs invention were )
aspep pad iRty arqide)i o abberved iider githesistarege ®ndition. £B@oing studies
: I ity T 1] of the
S]{log}' m{ﬁé@?éﬁ%éﬂ&%&é \%%Bﬁ%{' Iggék?)t/ leg gtn%%eﬁl?lh%'}h )éD nmeasur ed
to .PSD aft No signifi

Bhahge T s ies R anSte G U Sionssen gt Shder conditions
o5 EVBEA sETOMIUES cade, BletfBBRulation was diluted 10-fold in D5W, maintained
under ambient light and temperature conditions, and sampled over a period of 72 h. No
significant change was observed in the diluted formulation in terms of appearance,
chemical composition, particle size distribution, osmolality, and pH. These stability

studies indicate that the diluted material was completely stable under typical conditions of

clinical use.

Example 13 — Photostability

[0093] This example compares the photostability of a dispersion formulation of
17-AAG according to Example 7 compared to a formulation made using Cremophor®
(Zhong et al., US 2005/0256097 A1 (2005)).

[0094] Each formulation (20 mL) was placed in a vial under separate lamps equipped
with a 60 watt soft-white light bulb. The vials were laid horizontally at a distance from
the lamps such that the light intensity falling on each was 1,080 light candles, as
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storage condition. Furthernore, no significant change
in chem cal conposition (17-AAG assay and inpurity
wonofridcegrswas observed under either storage cORATAUSZIVG/044746

Ongoi ng studi es  show physic and chem cal stabilit
%Feda Y pgaldratgd ﬂﬂéhfnta?f%sEaCFcf@@mlamW@% eprsadity Light iyqﬁéhree
n .
ABRNARGLS! § any STaB foPflylfion o Perh RStk B for analysis, with the
17-drAdicattennassmyed diy HRIL Tablé 6V dompadsilve pimtastability df the two
und r anbi ent [ight and tenperature conditions, and
f t985over a period of 72 h. No significant change
was observed in the diluted forrmulation in terns of
appearance, chemcal conposition, particle size
di stributi OnII‘aBI%fIVLaPhdtc)Stab@lﬂ? ofttt/- ANG%rﬁh&Bbhd ty

st udres—tntiecatethat—theditouted—raterat—was

conp| et eh% stabl e under typildapAébAsEyi(¥is of clini cal
use. | Exafif e 18 D1§%?é&f?&mdlétfo\ﬁ [D%gihoﬂﬁgrﬁ“ P& ARLtfon

'\nf fa)

| at1@n of 17- AAG %&&@r ding to Exarrpl e9¥.8%onpar ed
to aj fornul ati on nade g Crenophor(r) ( g et al,
US 2p05/ 3256097 Al (20%%5?. [ 0094] Each fomﬁati on

) was placed in @.%7al under separate4lanps
ped with a 60 wat oft-white light b The
wer? laid hori zofgﬁg:'f ly at a dist ancngf B%m t he

| anps such that the light intensity falling on each
was 1,080 |ight candles, asnmeasured by a calibrated

[dobgiht MEeaibovERBHILS Mowthatthe Bispe@sion f@anstiontctordhig tb @kis
three days. An aliquot (1 nL) of each fornulation was

invgniReEnexaegicdin s mugh raﬁrﬁ npetostabl, retainme esseniially & GHt EHAAG

SRS D T B 4 SO RSB o
1ok abd Gl Parafuls 7+ AAE titer: AAG Assay (%9 Day Di spersion

For mul ati on Crenophor(tm Forrmulation 0 99.35 98.83 1
EQ8mble £/ PAaPmAboldretitd. 77 3 99.53 91.45 [0095] The

above results show that the dispersion formulation

[oagejor diTigs Exunliglé Sorhpatedtht PRarvide A6 SsHr¥méEtSrsTHERVIRiRulations,

photostabl e, retaining essentially a full 17-AAG
a nanosuspension formulation according to this invention (Formulation A) and a

Cremophor®-based formulation (Formulation B). The composition of Formulation A
was: 17-AAG (50 mg/mL) aqueous nanosuspension containing additionally polysorbate
80 (1%), lecithin (0.25%), and sucrose (10%). The composition of Formulation B was:
17-AAG in Cremophor® EL (20%), propylene glycol (30%), and ethanol (50%). Each
formulation was diluted 10X (Formulation A into D5W; Formulation B into saline) and
administered to male beagle dogs by 60 min intravenous infusions or oral gavage, in each

instance at a dose of 1.0 mg/kg.

[0097] Results are presented in Tables V (infusion) and VI (gavage).
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titer after three days of exposure to light, while the
Crenophor (r) -based fornul ati on has | ost about 10% of

wWOReTHEHAG titer. Exanple 14 - Pharnmacoki neti e6T[UBD®EP44746

cokinetic paraneters

for two Taslew aPhanmcoldnetritmampgenyimmvtasusithfisioa)

according. ta tiis i nvention{ Forngtatiom & and a -, ..
C?&?HEFFQ%{“P}@ gn&’éaé‘%ft?ror mul at iFéHn?lﬁB‘?‘hﬁl ati pn B)forplation B
conpdSieemsticdylesyr mul at { on A was: 17- AAG (50 ng/ i)

cagygaus ynanosuspensi on contai ni7ggp additionally 5119
NS Bate 80 (1%, lecithin (0.25%, and sucrose

pol'ysor

T@al(!ig@. The conposition of FormulO#8 on B was: 17- AAGIXN
, Qf EL (20%, propyl lycol (30%, a

Aeﬂtfcﬁgﬁ@g%(g ! leng & 4.5

Each formul ati on"was diluted 10X
T(Hde)rul ati on A into D5W Formnul &tG5on B i nto saline}.14

adm ni stered to nal e beagl e,dogs by 60 mn
Cmﬁﬂ’é@‘gkous i nfusi ons or oral ggrg)age, in each instance
vatL/Rgdose of 1.0 ng/kg. [0097] Besults are presentegd

M Tadbres Vv \lﬂfuaiuu) ard—wt (gavagc).TabIc Y —
Phar macoki neti c Paraneters (Intravenous |nfusion)

Phar MoK el PRRALE AL ARLER BrRspILaL | o7 ©

( (Bhgrrhacokire)ic Patbn®tet04. 5 T TFbonglation A 2. 05 2. FénGhlation B

(Crnrikg)y 2.0 2.5 V(TAg) 5.8 7.0 Table Vi

CW:SW{IB’ESM netic Paraneters (Orall' Gavage) 14.1
TEh@yacoki neti ¢ Paramet er Fornmulpagoi on A For nul at i ony. &)
Tmax (hr) 0.40 0.40 AUC inf ((ng-hr)/m.) 12.3 23.8 Ti/
AYCGnk(nedmml) 57 CL/F (L/ hr/kg)l281.5 42.0 Vz/ F (1 A8
ngz@r)o 155.6 F (%9 3.0 5.9 [0098k 7khe above results 557
S

ow that both fornul ati ons gave very simlar plasma
Ce#pdduw’e® via 1-hr intravenous 8lifusion. Greater 42.0

Vg/iﬁf(iggg?nces in bioavailability-gnd plasm 155.6
F (%) 3.0 5.9
[0098] The above results show that both formulations gave very similar plasma

exposures via 1-hr intravenous infusion. Greater differences in bioavailability and plasma
exposure were noticed when the 17-AAG was administered by oral gavage (for example,

bioavailability of 3.0% for Formulation A compared to 5.9% for Formulation A).

[0100] 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
embodiments of the invention, it is to be understood that where a specific feature is
disclosed in the context of a particular figure or embodiment, such feature can also be
used, to the extent appropriate, in the context of another figure or embodiment, in

combination with another feature, or in the invention in general.
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exposure were noticed when the 17- AAG was admi ni stered
by oral gavage (for exanple, bioavailability of 3.0%
woaoo7PeraTel ati on A conmpared to 5.9% for For mul aCTas2085/044746
[0100] The foregoing detail ed description of the
i nvention includes passagegtfigis are chiefly or
exclusively concerned with particular parts or aspects
of the invention It is to be understood that this is
for &@ glgonvem ence, that a particular feature
n nore than just the passage in which

fi nc E’aeﬁscﬁi’&sedaﬂaﬁ S S R bRt fRycin (17-AAG),

255 i PRIGE PAERERIH e shalepti 1 fdsﬁeégagg%danmycm (17-AAG).

descrl ptions herein relate to specific enbodi nents of
3t he PrlwAmpcsHticalsuspension femplionsowpHsinE&Y) WhAAL epmprising a

t S n
PRRBERDL A5 SRR b SPRE S th fl pppiation
tliwedfaﬁd (b)taoldaht&m)phamﬁaca@lﬁlfaﬂp atdbtabld excipientcont ext  of
anot her figure or enbodinment, in conbination with

4anot hephatBadeuti€al s@dpehsioh %ﬂumﬁ%ﬁtabwﬂdmg t§E6RRN 3| whbdin\Re
What is clainmed is: 1. Purified Pol ynorph C of

polymoyplael WoAAGHis parifies Pebmaptatiyci n (17- AAG) . 2.

Purified Pol ynorph G of .
51 T-alA ghaanaqwtiteitsu&pmﬁhqurgmﬂadﬁanamdmg(cd_@'laim@) whereinAhe

ar Sus fo | ation conprising (a)
Qf%rryg% %ﬁﬁzp% E%ﬁi@ﬁ?ﬂ n‘{;'el ected from puri f| ed
oI y ur| f| ed .Pol and conpi nat i
6t her &‘?}Bg%ce(‘ﬁ?a sbsnepsien £ %ﬂ’é‘ %’ﬁglaﬁ‘i?é%g iR ‘a‘ﬂla}r?a wherein
accephpbl g eepyCh RIER brestnt lﬁ‘aﬁ BALIRCTWelvbdth 2BHSPLESH & Mdut 75

formulati on according to claim3, wherein the
pol ymor phweighl Feroa® as palplu}es fsu@dndwl 1;um;agheo@s mediyn, the 17-AAG

phar maceut i cal suspensio mul.at |

Cla . inaRer RERE s PP huR 8 RBP hfihait 3ot 3.0

Pol ymor phrfizrofis wih I@h@édifﬁp(QUImféachstﬁldﬁtﬁtﬁﬂ Pafitle size of between about
formul at i on accordl ngqato claim4, wherein (A the

17- AAG i s2 Magsunt of bet ween about 2.5 to

gg 8 :Q‘ng nﬁ%i ag Mastpﬁlre%?%@émﬁcaaﬁ& agéegtsar‘t))gr %ﬁgo ol gr@& a surface
di st ri but aaivehgtmeeleciat dioin 5o gmnpara;ds@thmgkbf@ dh emteﬁbﬁns

with a nedian volums [ stri i on) part| le siz
bet ween aa%lmxm SHeaer gﬁ%@cﬁ%élzrﬁ;ﬁo fafhepdd )t ?Wé%g% ratio of the

| east Oneed?éﬁf)q?%}i@%ﬁ{ d BetRESERLRA. S0 SXELRIuE 0 ﬁl a

conprises a surface active agent selected fromft
group conpélsoxyethydéne(olyerypmplykene biock copolymer, the weight ratio of

the block copolymer to 17-AAG being between about 0.5 and about 1.0,
(1ii) a phosphatidylcholine, the weight ratio of the phosphatidylcholine to
the 17-AAG being between about 0.04 and about 0.1; and (iv)

combinations thereof,

7. A pharmaceutical suspension formulation according to claim 6, wherein the

polymorph of 17-AAG is purified Polymorph C.

8. A pharmaceutical suspension formulation according to claim 6, wherein the

polymorph of 17-AAG is purified Polymorph G.
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pol yoxyet hyl enesorbitan and a Cl2-C fatty acid, the
wei ght ratio of the ester to 17- AAG bei ng bet ween

wahonro6®720 and about 1.0, (ii) a PCT/US2006/044746

pol yoxyet hyl ene- pol yoxypr.opyl ene bl ock copol yner, the
Swei gH Dheampesugical ShEensior Forapibsloprmesord e fo clapisopwhergin the at

l%ﬁﬁéﬁ%?kﬁg%f%%%fl?ﬁ%%@%ﬁ%ﬁ?’f?l%lﬁf‘g?’%l?ﬁﬁ%é °arb°hgdrate-
i i 17-AAG i
1§05 A sy shibehah Miumlaisnar g SR utha e

chbphalramessiciazal suspension fornul ation according to
claim6, wherein the pol ynorph of 17-AAG is purified

1¥0! Y n0pimbeeufical AudeasioR &l ARk 2SSt #BB 6 81Rim 5, wherein the
formulation according to claim6, wheréin the

swisiograotiphagshit comprisss & sompbinafidreaf wodstemof pelycx@thylenesorbitan and
a uti.cal .suspensj. formul ati on according to
a@gﬁ%@a%ﬁyméraggﬁpﬁﬁsﬂ%{lgﬁggg@ebne phar naceutical | y

ccept abl e excipient further conprises car bohydy at e.
195 ° R Rratee el Fostens i PRSI TRBIFURESY SRR LoV BeiFg the ester
of fol¢b A lenth@bRid arddnec Sat D EK AR B pofyokY&hPSResotbitan”

phar meceuti cal suspension torrulation according to
mengpleats, wherein the surface active agent conprises a

conbi nation of an ester of pol yoxyethyl enesorbitan and
13 Cl2A iRombcutiyal acipdnsdon famplhuiophatdrding chdhinn 6, whéeinAhe
S@Far maceut i cal susgensi on, formul ation a ciar ding to

aé:pﬁpti\iq agRRGommELses # eorplination et a polyoxyethylene-pofyoxypropylene
b%k%@ﬁ&ﬁh%éﬁ&%@%%&a&i@?leﬁ&%@ Cl2-C2 fatty acid is

pol yoxyet hyl enesor’bi t ah nonool eate. 13. A

1har M@tﬂ% Sﬁémﬁiﬂﬁﬁﬁg 190A A {4 b1 ONin BEELE L A¥mbR with 17-
cl e Su

aimo, erein t rface active agent conprises a
Addmiviongptrisimg adiirdstpohy mrpettopklerie syuhl spbjeyipr phmyrinaoetical

bl ock cppol r and,.a phgsphati dyl choline. 14. A
SW?W&W%%“H%H‘?%F@P@?% cciiafl- G to a subject in need of
treatment with 17- AAG_ _conprising adm ni stering )
13:nt ré\}aﬁ%aé Péa%ngstﬁéwgslab@é to 4 syhigetradeed pllagatment with 17-

A Re s L B GRANT 5 D S haroaicy
swhensieaformniation sdvofding WAMBInT@npri si ng adni ni st eri ng
i ntravenously to such subject a pharnaceuti cal
16uspansaethod fammakiisy 4 phurmacstidalsyspedsioh #brmudatiokd corfiprising
nmet hod .f or nmaki ng. a pharmaceuti cal suspension
hergPERZRg BRUX rising

(a) 17-AAG comprising a polymorph selected from purified Polymorph C,
purified G, and combinations thereof, in an amount of between about 2.5
and about 10 weight percent and
(b) a surface active agent selected from the group consisting of
(1) an ester of polyoxyethylenesorbitan and a Cy5-Cyo fatty acid, the
weight ratio of the ester to 17-AAG being between about 0.20 and
about 1.0,

(i)  apolyoxyethylene-polyoxypropylene block copolymer, the weight
ratio of the block copolymer to 17-AAG being between about 0.5
and about 1.0,
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honogeni zing a m xture of (a) 17-AAG conprising a
pol ynor ph sel ected frompurified Polynorph C, purified

wo20@Emd1oenbi nati ons thereof, in an anount of bBeTwWsS2V6/044746

~about 2.5 and about 10 Wé_i@g,ht gercent and (b) a . )
surface a€il)ve apjesphatidylcholing, the wieighh eatigras e phosphatidylcholine

consi sting of (] 3 : 0 htia
and o C12oco. 1 54 P T RRETHR b URE] O ERERRAPD I
to 17- AAG(iepi ngolnbinakers thiveot 0. 20 and about 1.0, (ii)
o R D PP YRR e Bl 2R SRR erveen
3 T O hicRrp YA AR (yoblind Hilgluflon) patcle size of
beimesip htaduit 200 ehdhbowe 40@nmhe 17- AAG bei ng bet ween about
0.04 and about 0.1; and (iv) conbinations thereof,
1mnt i A imbhogacdordihg tetlzien 06, wieeei TheAfBmerphedd ¢ A Gds purified
particle size distribution between about 50 nm and
PalyBIIPBCo i crons with a median (vol ume distribution)
article size of between about 200 and about 400 nm
15-7. A methnd dorgedangi? pigtitedhermacsitic] fopmavation, eqmeprising the steps
opol ymorph of 17-AAGis purified Polynmorph C. 18. A
nmet hod for making a sterile pharnaceuti cal
f or n)at i providingrpstesiengnipositioh epmprifing (A)ALGOVI di ng a
steril e conposition canprising 17- AAG, (b) aseptjcally .
conblBi ng air?éEC%liyeqqmbémgg Hhsciartr swnemr}( g@m@saﬂ% [{dAC with a
with a steflilfoRRlodiorRuicedciid S0 sdGddd Rod 96 Eroup consisting
o? (1 r %19

sel ected fromthe group consistin an est
pol yoxyet hf(ipaesterivif patyoryadhyer®h@rbiaandg Cy,-Eai fdtty 4¢id,)(ii) a

R e R
t her eof t ghdPhalicEAGOIIhE afill ) EQnbiARGo{sGherdSEB tbieRktbNle mixture;

hormgeniz%&? the sterile mxture until the particle
size of t 17-AAG i s reduced to a particle size

O L R RBPY RO AP B o B b

17-AAG is reduced to a particle size distribution between about 50 nm and

about 3.0 microns with a median (volume distribution) particle size of

between about 200 and about 400 nm.

19. A method according to claim 18, wherein the 17-AAG is purified Polymorph C or
Polymorph G.

20. A method for preparing purified 17-AAG, comprising the steps of (a) preparing a
solution of 17-AAG in refluxing acetone; (b) cooling the solution to a temperature in the
range between about 18 and about 30 °C; (c) precipitating the 17-AAG by the addition of
an antisolvent portionwise; and (d) collecting the precipitated 17-AAG.

21. A method for making purified Polymorph C of 17-AAG, comprising the steps of
(a) providing a solution of 17-AAG in acetone, at reflux;
(b) adding to the solution a volume of water substantially equal to the volume

of the solution, at a rate allowing the solution to remain at reflux;
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bet ween about 200 and about 400 nm 19. A nethod
according to claim 18, wherein the 17-AAGis purified
weabyrergok C or PoI ymorph G 20. A nethod for PpCeWS2G06/G44746

pur|f| ed 17- AAG caonprising the steps of (a) preparing
a sol@t | oﬁls&#hn.gnff\r&e aepfopepntigibrianiialy gl dhe qasione des bery

b 16 SAIASE, LefsALy @@n%%heo&lfb%ﬁﬁ? PR Ehrspis

by the addndion of an antisol vent portionw se; and (d)
collectin rec G 21. A nethod for
maki Z‘é g?ﬁ‘? gé}g R}EHI’F% = AAG, conprising the
st eps of é prowdl asolutlon of 17-AAG in

5 23cet SHBlichPolYBIONEC of -/ Mada by Pancbacef a2l
vol une of water subst antially equal to the vol une of
the solution, at a rate affEW*ig*™the solution to
remain at refl ux; (c) distilling off the acetone until
substantial ly al | the acetone has been distilled of f,
during which distillation purified Polynmorph C
precipitates; and (d) collecting the purified
Pol ynorph C. 22. Purified Polynorph C of 17- AAG nmade
by the nethod of claim21.
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